
GATE VALVE            This invention relates generally to gate valves, and,
more particularly, to improvements in gate valves of the     type having
parallel-sided gates whose outer sides are     tightly  engaged   with
seating   surfaces   about  the  5  intersection of the flowway through the
valve body with the     body cavity in which the gates reciprocate to open
and     close the valve.          The purpose of gate valves of this type,
as compared     with more conventional single-gated valves, is that they 10
seal against a predominant pressure on either side and     exclude debris
which might otherwise collect in the cavity.     Also, they permit the
cavity to be pressure-tested without     the need for plugs in each end of
the body flowway.     However, because of friction between the outer sides
of 15  both gates and the body seating surfaces, due to pressure     in the
cavity, as well as compression springs or the like 



which may be disposed between their inner sides, the force     required to
operate gate valves of this type is normally     double that required to
operate a single-gated valve. 20       In an effort to overcome this
problem, double gate     valves have been proposed in which the outer sides
of the     gates are tapered to permit them to be wedged tightly
between similarly tapered sides in the valve body cavity as     the gates
are moved to closed position. More particularly, 25  the actuator for the
gates permits them to be operated     independently of one another so that
one may be moved into     and out of opened and closed positions before the
other.     Although this permits the second gate to be so moved to     open
position by overcoming only the friction between its
-2-       outer side and its seating surface, in order to move the
first gate from its closed position, it is necessary to     exert a large
force to cause its outer side to "break away"     from the seating surface
in the valve body. 5       The primary objeet of this invention is to
provide a     valve of this type having parallel side gates which is of
such construction as to require considerably less force to 



open the gates and, more particularly, in which the     actuator need only
provide the force which would be 10  required to open a gate valve having a
single gate.          A more particular object is to provide such a valve
having an actuator requiring only a single stem and of     otherwise simple
construction.          These  and  other  objects  are  accomplished,   in
15  accordance with the illustrated and preferred embodiments     of the
invention, by a double gate valve of the type     described wherein the
means for moving the gates between     opened and closed positions includes
means for moving a     first of the gates from its closed toward its open
position 20  prior to moving the second gate from its closed toward open
position and then moving the gates together to their closed     position,
and a means for venting the cavity to the flowway     on the outer side of
one of the gates prior to movement of     the second gate from its closed
toward its open position. 25  Thus, as the gates are moved together, their
outer sides     are no longer urged by cavity pressure against the seating
surfaces, so that the only pressure-induced friction during     opening
movement is that encountered by the first gate as     it moves to the
venting position. 30       Preferably, the venting means comprises a
passageway      in the first gate to vent the cavity to the outer side of
the first gate. In the illustrated embodiments, the gates      have ports
therethrough alignable with one another and the        



-3-        flowways, and the passageway is a hole in the first gate
connecting its port with its outer side.          As also shown and
described, the moving means     comprises an actuator having a stem
extending into the  5  cavity and having its inner end connected to the
gates by     a lost motion connection which permits the first gate to be
moved toward its open position before the second gate.     More
particularly, the lost motion connection comprises a     laterally enlarged
part on the inner end of the stem 10  received within lateral slots in the
ends of the gates,     with the slot in the second gate having greater
longitudinal extent than the slot in the first gate to     permit the first
gate to move first to venting position.     In one embodiment, the stem is
mounted for reciprocation 15  without rotation in the body, and the
enlargement is a "T"     on its inner end.   In a second embodiment, the
stem is     mounted for rotation without longitudinal movement in the
body, and the enlargement is a nut which is held against     rotation by
the gates and threadedly connected to the stem. 20       As also disclosed,
the body has annular recesses about     the flowway on each side of the
cavity, and an annular seat     is received in each recess to provide the
seating surface     on its inner end.          In the drawings, wherein
like reference characters are 25  used throughout to designate like parts:
FIG. 1 is a vertical sectional view of a gate valve     constructed in
accordance with the first embodiment of the 



invention, with the gates shown in closed positions;          FIG. 2 is a
partial sectional view of the valve of 30  FIG. 1, as seen along broken
lines 2--2 of FIG. 1;          FIG. 3 is another partial sectional view of
the valve     of FIG. 1, as seen along broken lines 3--3 of FIG. 1;
-4-             FIG. 4 is a view of the valve similar to that of FIG.
1, but with the first gate moved to venting position;          FIG. 5 is
another view similar to FIGS. 1 and 4, but     with both gates moved to
open position;  5       FIG.  6 is a vertical sectional view of the second
embodiment of the gate valve, with the gates closed;          FIG. 7 is a
view similar to FIG. 6, but with the gates     open; and          FIG. 8 is
a partial sectional view of the valve 10  similar to FIG. 7, but in closed
position.          With reference now to the details of the above
described drawings, the embodiment of the valve shown in     FIGS. 1 to 5,
and indicated in its entirety by reference     character 20, comprises a
valve body 21 having a flowway 22 15  therethrough  and a cavity 23 therein
intersecting the 



flowway intermediate its ends, together with gates 24 and     25 which are
adapted to be moved between the position of     FIG. 1 to close the valve
and the position of FIG. 5 to     open the valve.  As shown, the
parallel-sided gates have 20  ports P therethrough near their upper end
which are aligned     with one another and the flowway to open the valve in
the     position of FIG. 1 and which are raised within the cavity     to
dispose the solid portions of the lower ends of the     gates across the
flowway to close it in the position of 25  FIG. 5.          Annular
recesses 26 are formed in the body to surround     each flowway at its
intersection with the cavity 23, and an     annular seat 27 is received in
each recess to provide a     seating surface 28 on its inner end between
which the outer 30  sides of the gates are guidably movable between their
opened and closed positions. As previously described, the     gates are
yieldably urged apart, as by means of springs     acting between the gates
to force their outer sides against
-5-       the seating surfaces 28.  Thus, as best shown in FIG. 3,
stacks of Bellville washers 29 are received in pockets 29A 



in the inner face of gate 25 to force buttons 29B on their     ends against
the inner side of gate 24. Guide plates 30 5  are mounted on the inner ends
of the seats to provide     guiding surfaces for the gates as they move
between opened     and closed positions.          The valve 20 further
includes an actuator A having a     body 31 mounted on the valve body to
close the open upper 10  end of the cavity 33, and a stem 32 extending
through the     body for connection at its inner end to the gates 24 and 25
in order to move them between their open and closed     positions,  as will
be  described  to  follow.    In  this     embodiment of the invention, the
actuator stem 23 is caused 15  to reciprocate without rotation in the body
by means not     shown, such as a piston mounted in a cylinder of the body
31.          The lower end of the stem 32 has an enlargment in the
form of a "T" 33 at its lower end which fits within slots 20  34 and 35 at
the upper ends of the gates 24 and 25,     respectively, which permits the
gates to be moved into and     out of the mounted position on the stem in
an obvious     manner. As shown, the slot 35 is of greater longitudinal
extent than the slot 34, with the slot 34 being of just 25  sufficient
longitudinal extent to closely receive the "T"      33 so that, upon
downward or inward movement of the stem 32      of the actuator, the gate
24 is caused to move from its      closed toward its opened position prior
to movement of the      gate 25. During this time, the actuator need
overcome only 30  the friction between the outer side to the gate 24 and
the      seating surface of the seat 26, due to the force of the
springs as well as the predominant pressure in the cavity.    



-6-              As also previously described, a hole 36 is formed in
the gate 24 to connect its port P and thus the cavity 23      with its
outer side. More particularly, the lower end of      the hole intersects
the outer side of the gate 24 at such  5   a location that, as shown in
FIG. 4, it connects with the      opening through the right-hand seat 27
prior to engagement      of the lower end of the "T" 33 with the lower end
of the      slot 35 in the gate 25. Hence, predominant pressure in the
cavity 23 is vented to the flowway prior to movement of the 10  stem
further downwardly to begin to move the left-hand gate      25 from its
closed to its open position.           When the stem has been moved
downwardly to the      position of FIG. 5 to cause the cavity pressure to
be      vented, its continued downward movement will, through its 15
engagement with the lower sides of both slots 34 and 35,
simultaneously move both of them downwardly to the open      position of
FIG. 5. Since the predominant cavity pressure      is no longer urging the
gates apart, both may be moved      downwardly against only minor friction
between the outer 20  sides of the gates and the seating surfaces with
which they      are engaged.           Since the valve has not been closed,
pressure has not 



built up in the cavity 23, and hence there is no particular      problem in
moving the gates back to their closed positions. 25  Thus, upon raising of
the stem from the position of FIG. 5,     the "T" 33 will first raise the
gate 24 until the "T"     engages the upper side of the slot 35 formed in
the upper     end of gate 25, following which it will move both gates to
their fully closed positions, as shown in FIG. 1. 30       The alternative
embodiment of the valve shown in FIGS.     6 to 8, and designated in its
entirety by reference     character 20A, differs from the valve 20
primarily in the     manner in which the gates are moved between opened and
-7-       closed positions. Hence, many of its parts are designated
with the same numbers as those in the valve 20. Thus, for     example, in
the valve 20A the side-by-side gates 24A and     25A have through ports PA
formed in their lower ends so 5  that they are lowered to closed position
(FIG.  6) and     raised to open position (FIG. 7). Due to this reversal of
movement, the guides 30A extend upwardly rather than     downwardly in the
cavity 23 as in the case of the guides 30     for the valve 20. 



10       The actuator for the valve 20A comprises a body 31A     which is
mounted on the valve body 21A and which has a stem     32A extending
through the actuator body and into the cavity     23.  As compared with the
actuator stem 32, stem 32A is     rotatable without reciprocation, and is
provided with 15  threads 40 about its inner end which are engaged with a
nut     41 received in slots 34A and 35A in the upper ends of the     gates
24A and 25A to provide a lost motion connection.     More particularly, the
nut has flat sides which are     adjacent the guides 31A to hold it against
rotation so that 20  it is moved vertically on the stem in response to
rotation     of the stem by any suitable means at the upper end of the
actuator.  As shown,  the inner sides of the gates are     recessed to
accommodate the end of the stem as the gates     are raised to their upper
open positions (FIG. 7). 25       More particularly, and as in the case of
the valve 20,     the slot 34A in the upper end of the gate 24A is of
lesser     longitudinal extent than the slot 35A in the upper end of
the gate 35A. Consequently, as the stem 32 is rotated so     as to move the
gates from the closed position of FIG. 6 to 30  the open position of FIG.
7, the enlarged portion of the     nut 41 will first engage the upper side
of the slot 34A to     begin to move the right-hand gate 24A upwardly
before     moving the left-hand gate 25A toward its open position, and



-8-        then begin to move both gates toward open position.
Furthermore, and as in the case of the valve 20, a hole 36A     is formed
in the gate 24A to connect its port PA with its     outer side with the
outer end of the hole being so located 5  as to connect the port and thus
the cavity 23 in the valve     body with the right-hand side of the gate
24A, and thus the     flowway, before the upper end of the nut engages the
lower     side of the upper end of the slot 35A. As was also true of
the valve 20, the valve 20A includes springs (not shown) 10  arranged
similarly to those described in connection with     the valve 20 for urging
the gates apart.          From the foregoing it will be seen that this
invention      is one well adapted to attain all of the ends and objects
hereinabove set forth, together with other advantages which 15 are obvious
and which are inherent to the apparatus.           It will be understood
that certain features and     subcombinations are of utility and may be
employed without     reference to other features and subcombinations. This
is     contemplated by and is within the scope of the claims. 20       As
many  possible  embodiments may  be made  of the      invention without
departing from the scope thereof, it is      to be understood that all
matter herein set forth or shown      in the accompanying drawings is to be
interpreted as      illustrative and not in a limiting sense.      



-9-         WHAT IS CLAIMED IS:             1.  A gate valve, comprising
a body having a flowway therethrough,  and a cavity                therein
intersecting the f lowway intermediate its                ends, 5
means forming annular seating surfaces in the body                cavity at
its intersection with the inner ends of                the flowway,
means for opening and closing the flowway including                a pair
of gates each having parallel sides and 10                  guidably
slidable within the cavity between                     the seating surfaces
between positions                     opening and closing the flowway,
means for moving a first gate from its closed                     toward
its open position prior to moving the 15                  second gate from
its closed toward open                     position and then moving the
gates together                     to their open position, and
means for venting the cavity to the flowway on                     the
outer side of one of the gates prior to 20                  movement of the
second gate from its closed 



toward its open position.              2.  A gate valve of the character
set forth in claim     1, including          means yieldably urging the
gates apart to force their                outer sides against the seating
surfaces.                       3.  A gate valve of the character set forth
in claim     1, wherein                    the venting means comprises a
passageway in               the first gate to vent the cavity to the outer
5             side of the first gate.             4.  A gate valve of the
character set forth in claim     1, wherein the moving means comprises
an actuator having a stem extending into the                    cavity and
having its inner end connected to 



5                  the gates by a lost motion connection which
permits the first gate to be moved toward                    its open
position before the second gate.             5.  A gate valve of the
character set forth in claim     4, wherein the lost motion connection
comprises          a laterally enlarged part on the inner end of the stem
received within lateral slots in the ends of the 5             gates, with
the slot in the second gate having               greater longitudinal
extent than the slot in the               first gate.             6.  A
gate valve of the character set forth in claim    5, wherein         the
stem is mounted for reciprocation without rotation               in the
body, and         the enlargement is a "T" on its inner end.
-  11  -    



7.  A gate valve of the character set forth in claim     5, wherein
the stem is mounted for rotation without longitudinal              movement
in the body, and 5       the  enlargement- is  a nut which  is held
against              rotation and threadedly connected to the stem.
8.  A gate valve of the character set forth in claim     1, wherein
the gates have ports through one end adapted to be              aligned
with one another on the flowway when in 5            open position.
9.  A gate valve of the character set forth in claim    8, wherein
the venting means comprises a hole in the first gate
connecting its port with its outer side.           10. A gate valve of the
character set forth in claim    1, wherein         the body has annular
recesses about the flowway on              each side of the cavity, and 5
an annular seat is received in each recess to provide              the
seating surface on its inner end.    


