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CLAIMS

1. A gate valve, comprising:
a throughbore in said gate valve that extends through said gate valve;
a body cavity in said gate valve is oriented transversely to said throughbore;

a gate is axially movable in said body cavity between an open position and a

closed position along an axis through said body cavity;

a stem connects to said gate with a stem-gate connection, said stem being on

a first side of said throughbore;

said body cavity on said first side of said throughbore comprising a round

cross-section portion and a first rectangular cross-section portion;

said body cavity comprising a second rectangular cross-section on a second
side of said throughbore opposite to said first side, said second rectangular cross-

section of said body cavity receives a rectangular cross-section of said gate;

said gate comprising a gate opening that aligns with said throughbore in said
open position and a blank portion that aligns with said throughbore in said closed

position, said blank portion comprising two flat sides;

a seat on both sides of said gate, each said seat comprising an opening
therethrough and being in surrounding relationship to said throughbore, each said

seat comprising a sealing end that engages one of said two flat sides of said gate
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when said gate valve is closed, each said seat comprising an outer end opposite to

said sealing end that fits into a corresponding pocket in said gate valve; and

each said seat comprising at least one non-elastomeric U-shaped seal
oriented so that an opening of said at least one non-elastomeric U-shaped seal on
each said seat is directed toward said gate and forms a downstream seal whereby
when said gate is closed said at least one non-elastomeric U-shaped seal on a
downstream side of said gate is positioned to receive fluid pressure into said opening
for sealing whereby said gate valve is a bi-directional gate valve with downstream

sealing.

2. The gate valve of claim 1, wherein each said seat comprises two non-
elastomeric U-shaped seals oriented so that openings of said two non-elastomeric
U-shaped seals are directed away from each other, each U-shaped seal of said two
non-elastomeric U-shaped seals comprising a leg expansion spring to urge legs of
said two non-elastomeric U-shaped seals outwardly, whereby said two non-
elastomeric U-shaped seals are positioned to form upstream and downstream seals
and whereby said gate valve is a bi-directional gate valve with upstream and

downstream sealing.

3. The gate valve of claim 2, further comprising an outer spring for each said

seat positioned on said outer end to urge each said seat towards said gate, a gate
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width between said two flat sides of said blank portion of said gate being greater

than a seat width between said sealing end and said outer end of each said seat.

4, The gate valve of claim 3, further comprising a metallic flange formed on each

said seat between said two non-elastomeric U-shaped seals.

5. The gate valve of claim 4 further comprising two non-elastomeric support
rings directly next to said metallic flange comprised of a material to act as non-

extrusion rings.

6. The gate valve of claim 5 further comprising two non-elastomeric retainer
rings wherein one retainer ring comprises a leg that fits in a slot formed in each said
seat adjacent said sealing end of each said seat and one retainer ring is positioned

on an opposite end of each said seat adjacent said outer end of each said seat.

7. The gate valve of claim 5 further comprising two metallic lips formed on each
said seat that retain said two non-elastomeric support rings and said two non-

elastomeric U-shaped seals in place on each said seat, said two metallic lips being
on opposite outer ends of each said seat wherein one of said two metallic lips is on
said sealing end of each said seat and one of said two metallic lips is on said outer

end of each said seat.

8. The gate valve of claim 1, wherein said gate opening is adjacent to said stem-
gate connection so that said gate opening is positioned between said blank portion

and said stem-gate connection.
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9. The gate valve of claim 8, further comprising a skirt assembly, said skirt
assembly comprising a skirt plate on each side of said gate mounted to allow said

gate to slide with respect to said skirt plate.

10.  The gate valve of claim 9, wherein said skirt plate on each side of said gate

covers said gate opening when said gate is moved to said closed position.

11.  The gate valve of claim 10, wherein each said skirt plate engages a

corresponding seat.

12. The gate valve of claim 1 wherein said stem-gate connection comprises a

latch without threads.

13.  The gate valve of claim 1 comprising a gate width between said two flat sides
being greater than a length between said sealing end and said outer end of each

said seat.

14. A gate valve, comprising:

a throughbore in said gate valve that extends through said gate valve;

a body cavity in said gate valve is oriented transversely to said throughbore;

a gate is axially movable in said body cavity between an open position and a

closed position along an axis through said body cavity;
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a stem connects to said gate with a stem-gate connection, said stem being on

a first side of said throughbore;

said gate comprising a gate opening that aligns with said throughbore in said
open position and a blank portion that aligns with said throughbore in said closed

position, said blank portion comprising two flat sides;

a seat on both sides of said gate, each said seat comprising an opening
therethrough and being in surrounding relationship to said throughbore, each said
seat comprising a sealing end that engages one of said two flat sides of said gate
when said gate valve is closed, each said seat comprising an outer end opposite to
said sealing end that fits into a corresponding pocket in said gate valve, an outer
spring on said outer end of each said seat, each said outer spring urges said sealing
end for each said seat into engagement with one of said two flat sides of said gate

when said gate valve is closed; and

each said seat comprises two non-elastomeric U-shaped seals oriented so
that openings of said non-elastomeric U-shaped seals are directed away from each
other, each U-shaped seal comprising a leg expansion spring to urge legs of said
two non-elastomeric U-shaped seals outwardly, said two non-elastomeric U-shaped
seals are positioned to form upstream and downstream seals whereby said gate

valve is a bi-directional gate valve with upstream and downstream sealing.
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15.  The gate valve of claim 14, further comprising a metal flange on each said

seat between said two non-elastomeric U-shaped seals,

said body cavity on said first side of said throughbore comprising a round cross-

section portion and a first rectangular cross-section portion, and

said body cavity comprising a second rectangular cross-section on a second side of
said throughbore opposite to said first side, said second rectangular cross-section of

said body cavity receives a rectangular cross-section of said gate.

16.  The gate valve of claim 15, further comprising a first non-metallic retainer ring
positioned around said outer end of each said seat that engages one of said two
non-elastomeric U-shaped seals, a metallic flange extending radially outwardly from
each said seat and being positioned between said two non-elastomeric U-shaped
seals, and a second non-metallic retainer ring at said sealing end of each said seat,
said second non-metallic retainer ring comprising a leg that extends into a slot

formed around each said seat.

17.  The gate valve of claim 15, further comprising two metallic lips formed on
each said seat that retain two non-elastomeric support rings and said two non-
elastomeric U-shaped seals in place on each said seat, said two non-elastomeric
support rings are positioned on opposite sides adjacent of said metallic flange, said

two metallic lips being on opposite outer ends of each said seat wherein one of said
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two metallic lips is on said sealing end of each said seat and one of said two metallic

lips is on said outer end of each said seat.

18. The gate valve of claim 14, wherein said gate opening is adjacent to said
stem-gate connection so that said gate opening is positioned between said blank

portion and said stem-gate connection.

19. The gate valve of claim 14 wherein said stem-gate connection comprises a

non-threaded latch.

20. A gate valve, comprising:

a throughbore in said gate valve that extends through said gate valve;
a body cavity in said gate valve is oriented transversely to said throughbore;

a gate movable in said body cavity between an open position and a closed

position;

a stem connectable to said gate with a stem-gate connection, said stem being

on a first side of said throughbore;

said body cavity on said first side of said throughbore comprising a round

cross-section portion;
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said gate comprising a gate opening that aligns with said throughbore in said
open position and a blank portion that aligns with said throughbore in said closed

position, said blank portion comprising two flat sides;

a seat on both sides of said gate, each said seat comprising an opening
therethrough and being in surrounding relationship to said throughbore, each said
seat comprising a sealing end that engages one of said two flat sides of said gate
when said gate valve is closed, each said seat comprising an outer end opposite to

said sealing end that fits into a corresponding pocket in said gate valve;

each said seat comprising at least one non-elastomeric U-shaped seal
oriented so that an opening of said at least one non-elastomeric U-shaped seal on

each said seat is directed toward said gate; and

a skirt plate on each side of said gate whereby said gate slides with respect to
said skirt plate and said skirt plate on either side of said gate covers said gate

opening when said gate is moved to said open position.

21. A method to reduce the stock requirements and time to manufacture a gate
valve, comprising:

forging a plurality of valve bodies defining a valve cavity comprising a first
circular chamber and a second rectangular chamber, further comprising a
throughbore extending through said second rectangular chamber, said valve bodies

having a range of standardized stock sizes;
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providing a plurality of gates of a non-elastomer material comprising a gate
opening that aligns with said throughbore in an open position and a blank portion
that aligns with said throughbore in a closed position, said blank portion comprising
two flat sides, said plurality of gates having a range of standardized stock sizes;

forming a plurality of seats of a non-elastomer material, each seat comprising
an opening therethrough and being in surrounding relationship to said throughbore,
each said seat comprising a sealing end that engages one of said two flat sides of
said gate when said gate valve is closed, each said seat comprising an outer end
opposite to said sealing end that fits into a corresponding pocket in said gate valve,
an outer spring on said outer end of each said seat, each said outer spring urges
said sealing end for each said seat into engagement with one of said two flat sides of
said gate when said gate valve is closed, each said seat comprising two non-
elastomeric U-shaped seals oriented so that openings of said non-elastomeric U-
shaped seals are directed away from each other, each U-shaped seal comprising a
leg expansion spring to urge legs of said two non-elastomeric U-shaped seals
outwardly, said plurality of seats being selectively arrangeable to provide for
downstream, upstream, or bidirectional sealing, said plurality of seats having a range
of predetermined stock sizes; and

whereby said plurality of valve bodies, said plurality of gates, and said
plurality of seats are selectively combinable to form a desired gate valve based on a
plurality of application parameters without selectively manufacturing each individual

part to meet said application parameters.
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22. The method of claim 21, wherein said plurality of application
parameters includes, but is not limited to, bore size, pressure rating, temperature
rating, PSL level, PR level, API regulations, bolting requirements, sealing
requirements, overlay, work medium, subsea or surface environment, model, end
connection type, operator type, and/or indicator type.

23. The method of claim 21, wherein said non-elastomer material is

Inconel.
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