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VALVE SEAT RETENTION PIN 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[own 	Embodiments 	of the 	invention 	relate 	to gate 	valves. 	In 	particular, 

embodiments of the invention relate to the retention of a seat member in a gate 

valve body pocket using a pin or other retaining member that is disposed in a groove 

in the gate valve body pocket. 

Description of the Related Art 

[0002] 	A gate valve includes a gate that is moved by an operator or actuator in 

and out of the valve body, often by using a handwheel, to control the flow of fluid or 

gas through the gate valve. The gate valve also includes an annular or ring-shaped 

seat member that seals between the gate and a pocket (e.g. a recessed area) within 

the valve body, referred to as a valve body pocket. One or more seat members are 

typically housed in the valve body pocket and operate to form a seal with the gate. 

Seat members for gate valves are typically held in place through use of retainer 

rings (or plates). 	Alternatively, the seat members may be free floating within the 

gate valve and are supported by the gate and the valve body pocket. 

[0003] 	Embodiments of the invention disclosed herein relate to replacing the 

retainer ring type of support. 	Such retainer rings are slightly larger in circumference 

than the seat member and are semi-elastic so that the seat member will be held in 

place within the valve body pocket through an interference fit. 	The downside of 

these retainer rings is that the elasticity of the retainer ring can decline over time, or 

if the retainer rings are used in an environment where significant amounts of 

lubricants are used, the firmness of the fit may decline over time and the seat 

members may not stay in place in applications involving high pressure. 	Therefore, 

there is a need for new and improved apparatus and methods of retaining seat 

members within the valve body pockets. 
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SUMMARY OF THE INVENTION 

[0004] 	Embodiments of the invention described herein use one or more retention 

pins or other retaining structures to hold the seat member in place during installation 

of the gate. 	In one embodiment, the retention pins are installed in holes in the seat 

member that are positioned about 180 degrees apart on the outside circumference 

of the seat member. The valve body pocket (or additional seat member in which the 

seat member is to be installed according to one embodiment) includes two grooves 

disposed about 180 degrees apart to accommodate the retention pins. 	The seat 

member can be inserted by hand into the valve body pocket, with the pins disposed 

approximately 90 degrees from the center of the valve body pocket grooves, and 

rotated about 90 degrees so that the retention pins are disposed approximately in 

the center of the valve body pocket and the seat member is retained securely in the 

valve body pocket. 	In one embodiment, one or more pins and/or one or more 

grooves could be used. 	In one embodiment, the retention pins and seat members 

could be cast or milled together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] 	So that the manner in which the above recited features of the present 

invention can be understood in detail, a more particular description of the invention, 

briefly summarized above, may be had by reference to embodiments, some of which 

are illustrated in the appended drawings. 	It is to be noted, however, that the 

appended drawings illustrate only typical embodiments of this invention and are 

therefore not to be considered limiting of its scope, for the invention may admit to 

other equally effective embodiments. 

[0006] 	Figure 1 is a drawing of a gate valve with a handwheel that is used to 

lower and raise a gate of the gate valve, according to one embodiment. 

[0007] 	Figure 2 is a cross section of the gate valve, showing the handwheel, 

stem, valve inserts, seat members, the gate, body pockets, and a through bore, 

according to one embodiment. 

[0oos] 	Figure 3 is another cross section of the body of the gate valve of Figure 2, 

showing the gate, seat members on each side of the gate, valve inserts between 
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each seat member and the body pockets, and retention pins for each seat member 

disposed 180 degrees apart in grooves on each side of the body pocket on each 

side of the gate, according to one embodiment. 

[0009] 	Figure 4 is an enlarged view of a portion of the cross section illustrated in 

Figure 3 of the valve insert, the seat member, the gate, and the body pocket; and 

shows how the retention pin is installed in a hole in the seat member and is 

disposed in the groove in the body pocket when the seat member is installed, 

according to one embodiment. 

[0olo] 	Figure 5 is a view of the seat member and retention pins from the side of 

the seat member that faces the gate, according to one embodiment. 

[0011] 	Figure 6 is a cross section of the seat member and the body pockets with 

one wall of the body pocket grooves cut away, showing the seat member retaining 

pins installed 180 degrees apart in the holes in the seat member and disposed 

approximately 	in 	the 	center of the 	body 	pocket 	grooves, 	according 	to 	one 

embodiment. 

[0012] 	Figure 7 shows the seat member of Figure 6 from a different angle, with 

the retention pins of the seat member installed 180 degrees apart in the holes in the 

seat member and disposed approximately in the center of the body pocket grooves, 

according to one embodiment. 

[0013] 	Figure 8 shows a cross section of the seat member and retention pins 

positioned in holes in the seat member, according to one embodiment. 

[0014] 	Figure 9 shows the seat member and one retention pin from a different 

angle, according to one embodiment. 

DETAILED DESCRIPTION 

[0015] 	It is contemplated that elements disclosed in the embodiments described 

below may be beneficially utilized on other embodiments without specific recitation. 

[0016] 	Embodiments of the invention relate to a device or structure for retaining a 

seat member for a gate valve in a body pocket. Figure 1 shows an embodiment of a 
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gate valve 100 having a handwheel 2 for opening and closing the gate valve 100. 

The gate valve 100 further includes (flanged) outlet connections 3A and 3B for 

connecting the gate valve 100 to pipe on each end, a valve body 4, and a bonnet 5. 

[0017] 	Figure 2 shows a cross section of the gate valve 100, according to one 

embodiment of the invention. The valve body 4 includes a through bore 6 and body 

pockets 20 surrounding the through bore 6. 	A stem 8, which is connected to the 

hand wheel 2, raises and lowers a gate 50. The gate 50 has a generally rectangular 

shape with a hole 9 disposed through the middle of the gate 50, the hole 9 being of 

the same general circumference as the through bore 6. When the gate valve 100 is 

closed, the bottom of the gate 50 rests at the bottom of a body cavity 7 of the valve 

body 4. Seat members 10A and 10B provide a seal with the gate 50 when the gate 

50 is closed. 

[0018] 	Figures 3 and 4 are more detailed cross sectional views of the seat 

members 10A and 10B, inserts 70A and 70B, and the gate 50. Seat members 10A 

and 10B each have two or more retainer pins 30A-D installed in holes 40A-D, 

respectively, in the outer circumference of the seat members 10A and 10B as shown 

in Figure 3 and Figure 4. 	If the seat members 10A and 10B are each designed with 

two pins 30A-B and 30C-D, respectively, the pins 30A-D can be disposed 180 

degrees apart, as shown in Figures 3, 5, 6, 7, and 8. 

[0019] 	As shown in Figure 4, when the seat member 10B is installed, pin 30C is 

disposed into a groove 600 in the body pocket 20. 	The other pins 30A, 30B, and 

30D will each be installed in corresponding grooves, such as grooves60A and 60B, 

as shown in Figures 3, 6, and 7. 	Figure 4 shows a cross section of the gate 50, the 

seat member 10B, the insert 70B, and the body pocket 20 with pin 30C disposed in 

the groove 60C. 	Seat member 10B has a pin 30D as shown in Figure 3 that 

similarly would be disposed in a groove 60. 	Seat member 10A, shown in Figure 3, 

would be disposed against insert 70A with two pins 30A and 30B disposed in 

corresponding grooves 60A and 60B (illustrated in Figure 6) in the body pocket 20. 

One or more seals 35, such as one-way seals, lip seals, spring and/or pressure 

energized seals, may be disposed between the seat member 10B and the insert 70B 

and/or between the insert 70B and the body pocket 20 for additional sealing. 
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[0020] 	Figure 5 is a view of the side of one seat member 10 that faces the gate 

50 on each side of the gate 50. Pins 30A and 30B are disposed approximately 180 

degrees apart in holes 40A and 40B (shown in Figure 8) in the seat member 10. A 

face 80 of the seat member 10 provides a metal seal with the gate 50 on each side 

of the gate 50 when the gate 50 is in its closed position. 

[0021] 	In one embodiment, the pins 30 and the seat member 10 could be cast or 

milled together, instead of having separate pins installed in holes within the seat 

members 10A and/or 10B. 	Instead of pins 30, other embodiments could use other 

retaining members/structures capable of securing the seat members 10A and 10B in 

the grooves 60. 

[0022] 	Figure 6 shows a cut away of one wall of the grooves 60A and 60B to 

show the pins 30A and 30B disposed in the grooves 60A and 30B, respectively, 

where the seat member 10 is in its installed position in the body pockets 20. 

[0023] 	Figure 7 shows a different view of the seat member 10 in its installed 

position with a cut away of one wall of the grooves 60A and 60B, in which pin 30A is 

disposed in groove 60A and pin 30B is installed in groove 60B (as shown in Figure 

6). 

[0024] 	Figure 8 is a cross section of the seat member 10. 	The pin 30A is 

disposed within the hole 40A within the seat member 10. 	The pin 30B is disposed 

approximately 180 degrees from the pin 30A. 	The pin 30B is disposed in the hole 

40B in the seat member 10. 

[0025] 	Figure 9 is a perspective view of the seat member 10, with the pin 30A 

disposed in the hole 40A in the outer circumference of the seat member 10 (as 

shown in Figure 8). 	The pin 30B is disposed approximately 180 degrees from the 

pin 30B but is not visible in Figure 9. 	The face 80 of the seat member 10, also 

shown in Figure 8, provides a metal-to-metal seal with the gate 50 when the gate 50 

is closed. 

[0026] 	The seat member 10 can be installed by inserting the seat member 10 into 

the body pocket 20, and rotating the seat member 10 approximately 90 degrees to 

the position shown in Figure 3, Figure 6, and Figure 7. By rotating the seat member 
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10 one-quarter turn or 90 degrees clockwise or counter-clockwise, the pins 30 will 

be positioned approximately within the center of their respective groove 60A or 60B 

within the body pocket 20, and the seat member 10 will be retained within the body 

pocket 20. 

[0027] 	To assist in positioning the pins 30 at the center of the grooves 60A and 

60B in the body pockets 20, marks or notches may be made on the portion of the 

seat member 10 that will be visible after installation to indicate the location of the pin 

30. A mark or notch also may be made on the surface of the body pocket 20 facing 

the gate 50 to indicate the location of the center of the groove 60A or 60B. 	These 

marks or notches from the body pocket 20 and the seat member 10 may be aligned 

to indicate that the pin 30 is in the center of the groove 60A or 60B. 

[0028] 	The advantages of the embodiments of the invention disclosed herein 

over the prior art retaining rings is that the maintenance of the seat member in 

position is not dependent on a ring maintaining its elasticity or negatively affected by 

a decline in the firmness of fit in environments where significant amounts of 

lubricants are used. 	Moreover, the embodiments of the invention disclosed herein 

are suitable for high pressure applications because the pin and groove system 

maintains the seat member in place, even when subjected to high pressure. 

[0029] 	While the foregoing is directed to embodiments of the invention, other and 

further embodiments of the invention may be devised without departing from the 

basic scope thereof. 
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What is claimed is: 

1. A gate valve, comprising: 

a gate, 

a seat member, 

a body pocket, 

a first retention 	pin positioned on the outer circumference of the seat 

member, 

a second retention pin positioned on the outer circumference of the seat 

member, 

a first groove within the body pocket, and 

a second groove within the body pocket, 

wherein the seat member is retained in the body pocket by the first retention 

pin disposed within the first or second groove within the body pocket and the second 

retention pin disposed within the first or second groove within the body pocket. 

2. The gate valve of claim 1, wherein the first retention pin and the second 

retention 	pin 	are 	disposed 	approximately 	180 	degrees 	apart 	on 	the 	outer 

circumference of the seat member. 

3. The gate valve of claim 1, wherein the first retention pin and the second 

retention pin are disposed within holes formed in the outer circumference of the seat 

member. 

4. The gate valve of claim 1, wherein the seat member, the first retention pin, and 

the second retention pin are cast or milled together. 

5. The gate valve of claim 1, further comprising at least one of a mark or a notch 

on the body pocket, and at least one of a mark or a notch on the seat member for 

aligning at least one of the first retention pin or the second retention pin with the 

center of the first groove or the second groove. 

6. A gate valve seat member, comprising: 
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a first retention pin positioned on the outer circumference of the seat member, 

and 

a second retention pin positioned on the outer circumference of the seat 

member, 

wherein the first retention pin and the second retention pin are capable of being 

disposed within grooves of a body pocket to retain the seat member in the body 

pocket. 

7. The gate vale seat member of claim 6, wherein the first retention pin and the 

second retention pin are disposed approximately 180 degrees apart on the outer 

circumference of the seat member. 

8. The gate valve seat member of claim 6, wherein the first retention pin and the 

second retention pin are disposed within holes formed in the outer circumference of 

the seat member. 

9. The gate valve seat member of claim 6, wherein the seat member, the first 

retention pin, and the second retention pin are cast or milled together. 

10. The gate valve seat member of claim 6, further comprising at least one of a 

notch or a groove for aligning at least one of the first retention pin or the second 

retention pin in the body pocket. 

11. A gate valve seat member, comprising: 

a retaining 	member positioned on the outer circumference of the seat 

member to secure the seat member in a body pocket, and 

wherein the retaining member is capable of being disposed within a groove of the 

body pocket to retain the seat member in the body pocket. 

12. The gate valve seat member of claim 11, wherein the center of the retaining 

member is disposed approximately at the center of the groove of the body pocket. 
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a first retention pin positioned on the outer circumference of the seat member, 
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13. The gate valve seat member of claim 11, wherein the retaining member is 

disposed within a hole formed in the outer circumference of the seat member. 

14. The gate valve 

retaining member are 

seat 

cast 

member of claim 11, 

or milled together. 

wherein the seat member and the 

15. The gate valve seat member of claim 11, further comprising at least one of a 

notch or a groove for 

body pocket. 

aligning the center of the retaining member in the groove of the 
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13. The gate valve seat member of claim 11, wherein the retaining member is 

disposed within a hole formed in the outer circumference of the seat member. 

14. The gate valve seat member of claim 11, wherein the seat member and the 

retaining member are cast or milled together. 
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body pocket. 
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