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2 1. Field of the Invention: &Y Abstract : paged R paged ..
3 This invention relates in general to gate valves, and

4 in particular to an improved gate and seat which allows
5 shearing of a wireline while maintaining post-shear seal

6 integrity. '

7 2. Description of the Prior Art:

8 During oil and gas' production, wirelines are often

9 lowered through some type of gate valve. Ideally, the

10 wireline is removed from the well before the gate valve is

11 closed. However, due to emergencies, or for other reasons,

12 it sometimes becomes necessary to close the gate valve

13 while the wireline is still located in the well and through

14 the gate valve. 1In these situations, it is desirable for

15 the gate and seat of the gate wvalve to be capable of

16 shearing the wireline while retaining. post-shear seal

17 integrity.

18 Also of importance in gate valves used in the oil and

19 gas industry is the durability of the sealing surfaces.

20 Since the valves are opened and closed often, and usually

21 under severe operating conditions, the durability of the

22 sealing surfaces is important to avoid leakage and the

23 necessity of having to frequently perform maintenance on

24 the valves.

25 In the prior art, two types of coatings are generally

26 used on valve gates. Some gate valves are coated with a

27 layer of very hard material such as a carbide material.

28 This type of coating offers great durability. However, use

29 of this type of coating in valves that might have to shear

30 a wireline is not recommended. This type of coating is

31 denerally brittle thereby being inherently subject to

32 chipping. Alsc, this type of coating is generally thin,

33 averaging between 0.003 inches and 0.005 inches. In this
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type of gate valve. |Ideally, the wireline is renoved fromthe well
the gate valve is closed. However, due to energencies, or for other
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an edge whlle cuttlng Furthermore, since this coating is
not metallurgically bonded to the substrate material, high
shear stresses are developed at the coating-substrate
interface which promote cracking of the coating. Cracking
or chipping of the coating is not desirable because it
reduces sealing efficiency, thereby requiring replacement
of the gate more frequently. '

Since coatings of very hard materials such as carbides
are not ideal for wireline cutting applications, wireline
shearing gates have been typically hardfaced with a hard
ductile material such as Stellite or Colmonoy to provide
protection against chipping when wused for shearing.
However, large areas are sometimes difficult to coat with
these materials without cracking of the coating. Also,
such ductile materials have markedly inferior wear
characteristics compared to carbides and are easily
scratched or otherwise damaged. _

Because of the above problem with coating or
hardfacing gates with either only an extremely hard
material or only a more ductile material, prior art gate
valves have not been suited for shearing wireline while
retaining post-shear seal integrity.
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the gate and seat of the gate valve to be capable of shearing the wireline
whi |l e retaining post-shear seal integrity. Al so of inportance in gate

val'ves used in the oi
surfaces. Since the valves are opened and cl osed often,

severe gperating conditions,8 th %uagb&k£t¥ng%u&q%n
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In this invention, the gate of a gate valve is coated
with a combination of materials to achieve a gate capable
of shearing wireline while retaining seal integrity. Since
ductility is desired at the shearing edge of the gate, and
extreme hardness is desired at the sealing surfaces of the
gate, this invention strategically locates, at appropriate
locations, materials having appropriate characteristics.

The shearing edges are constructed of an inlay of a
hard ductile material that provides protection against
chipping. The sealing -surfaces, on the other hand, are
coated with an extremely hard material that provides
durability to the sealing surface. Although these
extremely hard sealing materials are very brittle and would
crack and chip if subjected to the high shearing stresses
encountered during shearing, this will be prevented by the
inlays of the more ductile material located at the shearing
edges that will isolate the brittle sealing material from
the majority of the shearing stresses.
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7 s
sealing surfaces is irrpor"t ant to avoi d | eakage and the necessity of having
to frequently perform maintenance on the valves. In the prior art, two
types of coatings are generally used on valve gates. Sone gate val ves are
coated with a | ayer of very hard material such as a carbide material. This

type of jcoating offers gresh FEEERIbTIIN SRVENE' pRARENGS

The novel features believed characteristic of the
invention are set forth in the appended claims. The
invention itself however, as well as a preferred mode of
use, and further objects and advantages thereof, will best
be understood by reference to the following detailed
description of an illustrative enbodiment when read in
conjunction with the accompanying drawings, wherein:

W 3 0 &N

9 ©Pigure 1 is a vertical sectional view illustrating a
10 typical gate valve.

11 Figure 2 is a front view of a typical gate, but showing the
12 improvement according to this invention.

13 PFigure 3 is a side view of the gate shown in Figure 2.

14 PFigure 4 is a vertical sectional view of the.gate shown in
15 Figure 1 taken along the line 4-4 in Figure 2.

16 Figure 5 is a front view of a typical seat, but showing the
17 improvement according to this invention.

18 Figure 6 is a vertical sectional view of the seat shown in
19 Figure 5 taken along the line 6-6 in Figure 5.

20 Figure 7 is the same sectional view shown in Figure 6, but
21 showing a different arrangement of the inlay and the
22 coating of the seat.

23 FPigures B8A~-8D are parts of a sectional view taken along the
24 1line 8-8 in Figure 1 and showing the steps used in
25 connecting the inlay to the gate.

—_—

T
This Sheet Hy

s g s //t:m/mmmm:



£ Py
of this type of coating in valves that m ght have to shear a wireline is
not recomended. This type of coating is generally brittle thereby being
i nherently subject to chipping. Also, this type of coating is generally
thin, averaging between 0.003 inches and 0.005 inches. In this

1 Figure 9 is a cross sectional view of the gate of Figure 2

2 and of the seat of Figure 5 showing the shearing of a
3 wireline.
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¢ A
-2- section thickness, this coating is not capable aof -hol ding an edge while
cutting. Furthernore, since this coating is not netallurgically bonded to
the substrate material, high shear stresses are devel oped at the
coating-substrate interface which pronote cracking of the coating. Cracking

1 DETAILED DESCRIPTION OF THE INVENTION
2 Referring to FIG. 1, valve 11 is a standard gate
3 valve. Valve 11 has a body 13, and a flow passage 15 that
4 extends transversely through body 13. Valve 11 has a gate
5 17 with a hole 19 therethrough. The gate 17 can be either
6 split as shown or it can be a single slab. Gate 17 is
7 shown with one half 17 in the closed position and the other
8 half 17’ in the open position. Of course, both halves must
9 open and close together. The valve 11 shown in FIG. 1 is
10 a non~-rising-stem type valve, however, this invention can
11 similarly be used on rising-stem type valves, in which case
12 the gate 17 would look like the gate 17 shown in FIG. 2.
13 Also shown in FIG. 1 are ring shaped valve seats 21 and 21’
14 vwhich have holes 23 and 23’ that register with the flow
15 passage 15 of the valve.
16 When gate 17 is in the open position, the hole 19 of
17 gate 17 registers with flow passage 15 of. the valve 11
18 thereby allowing flow through the valve. When the gate is
19 closed, the hole 19 no longer registers with the flow
20 passage 15. Instead, the coating 25 (FIG. 2) registers
21 with the flow passage 15 and comes into contact with seat
22 21.
23 FIG. 2 shows gate 17 in more detail. The gate 17
24 shown in FIG. 2 is for a rising-stem type valve and is
25 therefore configured a 1little differently than gate 17
26 shown in FIG. 1.
27 Gate 17 has some features that are identical except
28 for being located on different sides of gate 17. For
29 convenience, some of the numerals representing such
30 features are followed by the letter "a" or the letter "b".
31 The numerals followed by the letter "a" refer .to features
32 1located on one side of gate 17, while the same numeral
33 followed by a letter "b" refers to the same feature, but
34 located on the other side of gate 17. For example,
35 Stellite inlay 27a refers to the Stellite inlay 27 located
36 on one side of gate 17, while Stellite inlay 27b refers to
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or chipping of the coating is not desirable because it reduces sealing
efficiency, thereby requiring replacenent of the gate nore frequently.
Si nce coatings of very hard materials such as carbides are not ideal for
wireline cutting applications, wireline shearing gates have been typically
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2 When one of these numerals is not followed by either the
letter "a" or the letter "b", then the reference is to the
feature in general, irrespective of the side of gate 17 on
which it is located.

According to this invention, gate 17 has an inlay 27
along its shearing edge. 1Inlay 27 is formed of a hard
ductile material. The hardness is desirable to facilitate
shearing of a wireline 29 (shown in FIG. 9). The harder
10 the material, the better it will shear the wireline.
11 However, extremely hard materials, such as carbides, are
12 also very brittle. Brittleness is not desired because
13 chipping occurs thereby reducing the sealing capability of
14 the gate. Some ductility is desirable because it prevents
15 chipping. The preferred embodiment of the invention uses
16 Stellite. Stellite is a hard ductile material. It is hard
17 enough to allow shearing of the wireline, but is more
18 ductile than carbide materials, thereby preventing
19 chipping.

20 The inlay 27 of Stellite is applied to gate 17 as
21 shown in FIGS. 8A-8D. Before drilling hole 19 {shown in
22 FIG.2), a groove 31 is machined into gate 17. The groove
23 31 extends from one side of gate 17 to the other side of
24 gate 17 and intersects what will later become hole 19.
25 Still referring to FIGS. 8A-8D, groove 31 has a bottom
26 surface 33, and an inclined surface 35. Inclined surface
27 35 can be either perpendicular to bottom surface 33,
28 thereby creating a 90 degree angle between the bottom
29 surface and the inclined surface, or it can be inclined at
30 some other angle, such as the 45 degree angle shown in FIG.
31 B8A. Groove 31 extends from one side of gate 17 to the
32 other side of gate 17 for ease of manufacture. The groove
33 31 could have a different configuration as long as it
34 allows a shearing edge to be formed around at least a
35 portion of hole 19.

36 After groove 31 is machined into gate 17, groove 31 is
37 welded full with Stellite to form inlay 27. The welding

W o 3 00 & W
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protection agai nst chippi hg when used for shearing. However, |arge areas
are sonetines difficult to coat with these materials w thout cracking of
the' coating. Al so, such ductile mterials have narkedly inferior

wear characteristics conpared to carbides and are easily scratched or

otherw sg dayageds PECaYsE 9h tHE 3RS RO P NdiRgC2BLVY Riv-faces

2 37 and 39 of gate 17, as shown in FIG. 8B. As shown in
Figure 3, surface 37 is the surface along the face of gate
17 that extends from the groove towards the portion of the
gate where hole 17 is located. Surface 39 is the surface
on the face of gate 17 that extends from the groove towards
the sealing portion of gate 17. Surfaces 37 and 39 are the
surfaces which are later coated with the very hard

W O 3 o0 0 & W

material.
10 Referring again to Figure 8, the inlay 27 is then
11 ground down to leave a rectangular notch 41 of Stellite
12 protruding above surfaces 37 and 39, as shown in FIG. 8C.
13 The Stellite around the rectangular notch 41 is ground down
14 flush with the surfaces 37 and 39 of gate 17, as shown in
15 FIG. 8C.
16 Before the extremely hard cocatings are applied to the
17 gate, hole 19 is drilled into gate 17 as shown in FIG. 2.
18 Once hole 19 has been drilled and inlay 27 has been
19 ©prepared as described above, surfaces 37 and 39, and the
20 portions of inlay 27 that have been ground flush with
21 surfaces 37 and 39 can be coated with an extremely hard
22 material such as tungsten carbide. The coating deposited
23 on surface 39 will be referred to as coating 25, while the
24 coating deposited on surface 37 will be referred to as
25 coating 43. Coatings 25 and 43 are deposited by a
26 conventional high energy deposition technique such as
27 Praxair’s LW-45. The coating 25, deposited onto surface 39
28 and the portion of inlay 27 that is flush with surface 39,'
29 will form the sealing surface that will contact against
30 seat 21. During opening and closing of the valve, coating
31 25 is subject to scratching and other damage which must be
32 prevented if the seal integrity of the valve is to be
33 preserved. Therefore, it is desirable for coating 25 to be
34 very durable. Because tungsten carbide is an extremely
35 hard material, it affords great durability.

36 In the preferred embodiment, both surfaces 37 and 39
37 are coated with tungsten carbide. However, since surface
Attorney Docket No. 174-91023 Page 9 misllsiii‘i’lt liﬁlrﬂﬂnlﬁeﬂlird



hardfacing gates with eithér only an extremely hard material or only a nore
ductile material, prior art gate val ves have not been suited for shearing
wireline while retaining post-shear seal integrity.

1 37 does not perform any sealing functions, it need not be
2 coated. 1In the case that surface 37 is not coated, then
3 surface 37 should be made to be flush with coating 25 on
4 surface 39 and flush with the rectangular notch 41 of inlay
5 27.

6 The above process will result in the shearing edge of
7 hole 19 having reinforcements of Stellite as shown in FIG.
8 4. Hole 19 has a circular opening at each end of the hole.
9 The intersection of the opening of hole 19 and of surfaces
10 37a and 393 define a circumference. The above process
11 1results in a Stellite shearing edge along at least a
12 portion of this circumférence. Since only a portion of
13 this circumference acts as a shearing edge, only that
14 portion of the circumference needs to have the Stellite
15 shearing edge. However, the Stellite shearing edge can
16 extend completely around the circumference.

17 The above description discussed improving only one
18 side of gate 17. This would be the case where valve 11 is
19 of a type that uses two physically separated gates working
20 in unison as illustrated in FIG. 1. In such a case, only
21 one side of each gate would need to be improved. Each gate
22 would have a sealing surface and a back surface. The
23 sealing surface would be improved with Stellite inlay 27
24 and tungsten carbide coatings 43 and 25. The back surface
25 would be left in its natural state, since it performs no
26 sealing functions.
27 However, in a valve that uses only one gate, both the
28 sealing surface and the back surface would be sealing
29 surfaces, and both would need to be improved with Stellite
30 inlay 27a and 27b and tungsten carbide coatings 43a, 43D,
31 25a, and 25b.

32 In the preferred embodiment of this invention, seats
33 21 have an inlay 45 of a hard ductile material that forms
34 a shearing edge. The hardness is desirable to facilitate
35 shearing of the wireline. The harder the material, the
36 Dbetter it will shear the wireline. However, some of the
37 very hard materials are also very brittle. Brittleness is
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-3- FIGS.8A-8D are parts of a sectional view taken along the line 8-8 in
FIG | and show ng the steps used in connecting the inlay to the gate.
FIGS.9 i5 a cross sectional view of the gate of FIG 2 and of the seat of
FIG 5 showi ng the shearing of a wireline. DETAILED DESCRI PTI ON OF THE
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2 sealing capability of the seat. Some ductility is

desirable because it prevents chipping. The preferred

embodiment of the invention uses Stellite for inlay 45.

In the preferred embodiment, inlay 45 is applied to
seat 21 by a process similar to the process used for
applying inlay 27 to gate 17. Referring to FIG. 6, a
groove is machined into the circumference defined by the
intersection of hole 23 and of sealing surface 47 of the
10 seat 21. The Stellite inlay 45 is then welded into the
11 groove and machined to remove the excess portions of inlay
12 45. The remainder of .surface 47 is then coated with a
13 coating 49 of an extremely hard material such as tungsten
14 carbide. The coating 49 is deposited so that coating 49
15 and the outward surface of the inlay 45 are flush, thereby
16 providing a smooth sealing surface. Tungsten carbide is an
17 extremely hard material that affords great durability.
18 Since the coating 49 deposited onto surface 47 will form
19 the sealing surface that will contact against the sealing
20 surface of gate 17, this coating needs to be very durable
21 to preserve the integrity of the seal. Tungsten carbide
22 provides such durability.

23 Although the seat described above has both Stellite
24 inlay 45 and tungsten carbide coating 49, it would also be
25 feasible to use only a Stellite inlay 45 that extends
26 across the entire surface 47 of seat 21, as shown in FIG.
27 7.

28 The desired thicknesses in the preferred embodiment
29 for inlays 27 and 45 and for coatings 25, 43, and 49 are as
30 follows. After grinding, the Stellite inlays 27 and 45
31 should preferably be about 0.080 inches. However,
32 thicknesses between 0.060 inches and 0.100 inches have also
33 been found to be acceptable. Thicker inlays should also be
34 theoretically acceptable, however, most of the processes
35 used to apply the Stellite to the gate limit the maximum
36 thickness to about 0.100 inches. The preferable thickness
37 of carbide coatings 25, 43, and 49 is 0.00 inches.

—_—
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13, and a fl ow passage 15 ‘t hat ext ends transversely through body 13. Val ve
11 has a gate 17 wwth a hole 19 transversely through body 13. Valve 11 has

a gate 17 with a hole 19 therethrough. The gate 17 can be either split as
it can be a single slab. Gate 17 is shown in the open position.
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FIG | is a_non-rising-stemt ype val ve,
simlarld bhake@lse beem foundntoybe dgcepabilg.whi ch case the gate 17

shown or

I nventi on can

woul d [ogk |ike taee gakérivedhMbvd) Fifte Zpreferred embodiment uses
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Stellite for inlays 27 and 45 and tungsten carbide for
coatings 25, 43, and 49. However, different materials,
having similar characteristics could also be used. The
following criteria should be used in selecting appropriate
materials. The material used for coatings 25, 43 and 49
should be a very hard, wear resistant material. The
preferred embodiment uses tungsten carbide for coating 25,
43, and 49. The hardness of the tungsten carbide coatings
of the preferred embodiment is in excess of 65 on the
Rockwell C hardness scale. Such hardness is sufficient to
provide a wear resistant sealing surface that is not easily
scratched.

The material for inlays 27 and 45 should be a hard
material that is relatively ductile when compared to the
material used for coatings 25, 43 and 49. ~ The material
selected for inlays 27 and 45 must be sufficiently hard to
allow shearing of a wireline extending through the valve
11, and must also be sufficiently ductile so that a small
deformation will not cause fracture of the material. The
preferred embodiment uses Stellite for inlays 27 and 45.
The hardness of the Stellite used in the preferred
embodiment is in the range of about 40 to 50 on the
Rockwell C hardness scale. This hardness is sufficient to
allow shearing of a wireline. However, Stellite was also
selected for the preferred embodiment because it is
relatively ductile when compared to the material used for
coatings 25, 43 and 49, and will not chip or fracture when
subjected to the deformations caused during shearing of a
wireline. ‘

Referring now to FIG. 9, wireline 29 1is shown
extending through seat 217, gate 17, and seat 21. Gate 17
is shown in a nearly closed position. If gate 17 were in
its open position, hole 19 would be aligned with the flow
passages defined by holes 23 and 23/ of seats 21 and 217.
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Also shown in FIG 1 are ring shaped valve seats 21 and 21' which have

hol es 23 and 23' that register with the fl ow passage 15 of the valve. Wen
gate 17 is in the open position, the hole 19 of gate 17 registers with flow
passage 15 of the valve 11 thereby all ow ng flow t hrough the val ve. \Wen

15. noteadl Et BBEEadi HGTSSER FHE 2}OPEG: BPELS Lahvn thRD FPORAPESsase 15 and
Comas | 2t 0 andt 26b Wdulds®@t cdhpletely obstructing the flow passage

3 defined by holes 23 and 23’. As shown in FIG.9, gate 17 is
moving from its open position to its closed position as
indicated by the arrow.

As gate 17 continues its movement from the open
position to the closed position, wireline 29 will
eventually come into contact with inlay 27a on gate 17 and
with inlay 45’ on seat 21’. Wireline 29 will also

10 eventually come into contact with inlay 27b on gate 17 and
11 with inlay 45 on seat 21. As increasing force is applied
12 to gate 17, there will be a shearing action between inlay
13 27a and inlay 45’ and between inlay 27b and inlay 45. This
14 shearing action will result in the shearing of wireline 29.
15 Once wireline 29 is sheared, gate 17 will be able to
16 continue to its closed position.
17 Once the gate is in its closed position, and assuming
- 18 that pressure is higher at seat 21 than at seat 21/, then
19 coating 25a will come into contact with coating 49/, and
20 possibly inlay 45’, thereby creating a seal that will
21} prevent flow through the valve 11.
22 Since the shearing edges are formed by Stellite inlays
23 27 and 45, the shear stresses will mainly be born by those
24 edges, thereby insulating the carbide coatings 25 and 49
25 from the high shear stresses developed by the shearing of
26 the wireline. Since coatings 25 and 49 will not have
27 encountered the high shearing stresses, chipping of those
28 coatings will not occur, and the sealing integrity of the
29 seéal will have been preserved.
30 While the invention has been particularly shown
31 and described with reference to a preferréd.gmbodiment, it
32 will be understood by those skilled in the art that various
33 changes in form and detail may be made therein without
34 departing from the spirit and scope of the invention.
35 What is claimed is:

W O N s

_

m——

This Sheet Has Reen

T ][] i i



FIG 2 re detail. The gate 17 shown in FIG 2 is for a
risi ngj?ﬂ‘ﬁk,mammu#mg Is therefore configured alittle differently
than gate 17 showm | $ 1. Gate 17 has sone features that are identical
except for being located on different sides of gate 17. For conveni ence,

sone of yt he, nunekgl if Le re f thesyl etter
"a" or the fette?ﬂ E"‘Eg%e ér?llr]}r‘ra'!era Z)Q-T&%J]ﬁeéjbo df’h:a Iﬂtét"g\ﬁﬁ%sg%r Fet gF to
feature3 | ot8RES OReodatsi bavimg gatbole therethrough which registers

3 with the flow passage when the gate is in an open position,

4 and at least one seat located in the flow passage and to
5 which the gate seals when in a closed position, the gate
6 comprising in combination:

7 a shearing edge located on an edge of the hole for
8 shearing a wireline in the flow passage, the shearing edge

9 being formed of 2 material harder than the material of the
10 gate; and

11 the gate having a sealing surface that slidably
12 engages the seat as the gate moves to the closed position,
13 the sealing surface being a coating of material having more
14 hardness then the material of the shearing edge.

—_—
This Sheet 1
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whi | e the same numeral ,followed by a letter "b" réfers to the same feature
but “ﬂhér side of gate 17. For exanple, Stellite inlay 27a
refmmnﬂﬁﬂmnmmﬂ te inlay 27 located on one side of gate 17, while
Steltite i'nl8y 27b" refers to the Stellite inlay 27 located on the other
side of gate 17. Wien one of these nunerals .is not,bekhawatheysert her the
Iettir "g" or zt hadeetyve bdgcaikng hECr é’f%cg Pg to the fﬁﬂd’%@ in
general , “Trrespective. of the 548 f edRiee mhBeowfnAi sateripd ¥3ehted.

2 further comprises
3 than the material of the gate.
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Accord| ﬂ!tw "Mﬂ‘“myﬂg ioh, gate 17 has an inlay 27 along its shearing
edge. of a hard ductile material. The hardness is

desirable to facilitate shearing of a wireline 29 (shown in FIG 9). The
harder the material, the better it will shear the vvireline However,

extrenejy hard rptg %{:é' %a&%%créc%% ?ﬁ?}\B' 485 c P4 £aaly S &rtéél Seat
Brittleness is not-désired because chrpping OCCUrs t ere tuci ng % he
seal i ng? cafaithay gemptisesafeshepning rdge inade soﬂ&m\ﬁeﬁﬂréaﬂebéﬁéerl t

prevents ChniH Nthe Theté¥F BAEIS LI RN dEdnPTat BRaling surface made
4 of a material having more hardness then the material of the
5 shearing edge.

e e T



i nventi-en—uses Stel lite. Stellite is a hard ducti{e material. It is hard
enou ““Mng of the wireline, but is re ductile than carbide
mat eg\ “&“ \lm“ venting chi ppi ng. -4-

j the
alve according to Cclaim 1 wherein

v
. . e s Stellite.

2 material of the shearing surface 1
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BRI EF Djﬂmml"m”ﬂml" DRAW NGS The novel feat u?"es bel i eved

char act ention are set forth in the appended cl ai ns. The
invention itseff however, as well as a preferred node of use, and further
-0obj eects and advant ages thereof wi || best be understood by reference to the

followi ng detailed description of an ill ustratd | M amberesenn C i
‘The gate valve accordin ViR

arbide.
erial of the sealing surface is tungsten C
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conj'unct i'on with the | ng drawi ngs, wherein: Figure 1 is a vertical
sectional vi eg/ MH im}mmglk ypi cal gate valve. Figure 2 is a front view
of a typfcal h t he i nmprovenent according to this invention.
Figure 3 is a side view of the gate shown in Figure 2. Figure 4 is a
verti Call segtl Onf\'ﬁ é"fé”éé)fvéﬂ?e @éﬁpxsl@i Fi body, a flow passage, at

2 least one steel gate having a hole therethrough which

3 registers with the flow passage when the gate is in an open
4 position, and at least one seat located in the flow passage
5 and to which the gate seals when in a closed position, the
6 gate comprising in combination:

7 a flat sealillxg surface on one side of the gate for
8 slidingly engaging the seat, the sealing surface having a

9 carbide coating;

10 a flat back surface on an opposite side of the gate
11 that is parallel to the sealing surface;

12 the hole having a first circular opening intersecting
13 the sealing surface and a second circular opening
14 intersecting the back surface;

15 the first circular opening defining a first
16 circumference and the second circular opening defining a
17 second circumference; and

18 a shearing portion made of a shearing material harder
19 than steel and more ductile than the carbide of the sealing
20 surface located at least partially around the first
21 circumference for shearing in the event of an emergency a
22 wireline extending through the flow passage.

—_—
I .
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Flgure 1 taken along the Ilne 4-4 in Figure 2. Figyre 5is a front view of
a typical “ l“ﬁmﬂ the i nprovenent according to this invention.

Fi gure .6 l;nn“uu w ional view of the seat shown in Figure 5 taken
al ong the |i*ne‘6- 6 i"h Figlire 5. Figure 7 is the same sectional view shown

in Figure 6, but showi ng a different arran%errent of the inlay, and .t he
1 7. The gate valve according to Claim wherein the

2 shearing material is Stellite.

e
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coati ngy. ures 8A-8D are parts of a $ect|onal vi ew t aken
al ong t; ’ Elﬁzﬁm "Tgure 1 and show ng the steps used in connecting the
O«

inlay t

1 8. The gate valve according to Claim 6 wherein the
2 carbide coating is tungsten carbide.

N
e
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Fi gure 9 is a Cross view of the gate of Figure 2 and of the seat
of Figure “r‘“ﬂﬁ\i Hﬁgarl ng of a wireline. DETAI LED DESCRI PTI ON OF
THE | NVENTIIE

1 9. The gate valve according to Claim 6 wherein the seat
2 comprises a shearing edge made of a material harder than
3 steel and more ductile than tungsten carbide.

Attorney Docket No. 174-91023 Page 22
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Referrihg 11 is a standard gateval ve. Valve 11 has a body
13, and a ! hat extends transversely through body 13. Val ve
11 has a g e 19 therethrough. The gate 17 can be either
split-as shown or |t can be a single slab. Gate. 17 is shown with one half
17 in the closed position and the other hal f, 17’ |n PeReP@ddt on. O
coursg, bpbh heheegateistalve according to clalh ¢ WnR8if q .

a

2 additionally comprises a carbide coating locate on

3 least part of a portion contacted by the gate.

This Sheet Has Been R laced
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?532 sgﬁvﬁlﬂmmﬁmmnm”"[he valve 11 shown in FIG 1 is a non-rising-stem

invention can similarly be used on rising-stem

type val ve§, §n 'whi"chscase the gate 17 would | ook |ike the gate 17 shown in
FIG 2. Also shown in FIG 1 are ring shaped valve seats 21 and 21' which
have ol e§,23 4Rd 28,8 N¥ar i’ 8LeL- Wity 1RS TEPUIRASAURIB:A! thE val ve.

2 shearing portion is located on both the first circumference
3 and the second circumference.

T T
S IR
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hi o en position, the hole 19 of -gate 17 registers with

When gat
flow pasﬁ Hmn l[, Mval ve 11 thereby allowi ng flow through the val ve.

When t he gate Its & the hole 19 no longer registers with the flow
passage 15. Instead, the coating 25 (FIG 2) registers with the flow

passage 15 and cones into contact with seat 21
12. In a gate valve comprising a body, a flow passage, at

least one gate having a hole therethrough which registers
with the flow passage when the gate is in an open position,
and at least one seat located in the flow passage and to
which the gate seals when in a closed position, the gate
comprising in combination:

O U WM W

~J

a flat sealing surface on one side of the gate for
slidingly engaging the seat, the sealing surface having a
9 carbide coating;

10 a flat back surface on an opposite side of the gate
11 that is parallel to the sealing surface, the back surface
12 having a carbide coating;

13 the hole having a first circular opening intersecting
14 the sealing surface and a second circular opening
15 intersecting the back surface:

16 a first groove across the sealing surface intersecting
17 the first circular opening;

18 a second groove across the back surface intersecting
19 the second circular opening; and

20 an inlay in both the first and second groove of a
21 shearing material harder than steel and more ductile than
22 the carbide coating of the sealing surface.

\\\

This Sheet Faq

e i



FI'G 2 'shows gate 17 I-N. ﬁi mdetall The gate 17 shown in FIG 2 is for a

ri sing-stem “‘mm therefore configured a little differently
than gate 17\3“ Gate 17 has sone features that are identica

except for being ocated on different sides of gate 17. For conveni ence,
sone of the nunerals representing such
1 13. The gate F3rak1vé acc?ordlng to Claim 12 wherein the

2 shearing material is Stellite.

cet Has Been Reilaced
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fol | owed by fer to features | ocated on one side of gate

17, vvhilet IIovved by a letter "b", refers to the sane
feature, but +oc"at éd on the other side of gate 17.

inlay 27a refers to the Stellite |nI X 27 Io
whi | @ St algl.i t ahienl gate7ivalsfer 3cEprding

2 carbide coating is tungsten carbide.

f eat ur es ar’TbIIowed b\ig m letter "a" or the letter "b". The nunerals

For exanple, Stellite
3584 Of2 ORfeted®d Ofhgate 17,

TTe—
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REPLACENMENT SHji‘li 7 - Once the ‘gate is in its closed position, and assumn ng

t hat pressure i mrnﬁﬂmﬁm’u than at seat 21', then coating 25a w |

come into cont
1 15. The gate valve according to Claim 12 wherein the seat
2 comprises a shearing edge made of a material harder than
3 steel and more ductile than tungsten carbide.

—_— o
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coating 49 thereby creating a seal that wll
prevent flow tqmm mﬂmj g'El Sl nce the shearing edges are forned by
Stellite inlays 227 can hear stresses will mainly be born by those
edges, thereby insulating the carbide coatings 25 and 49 fromthe hi gh

shear strgesses devel t he sheari of, the reline, ce cgatings 25
and 49 wil$- noTh‘Fnag‘é n‘é%g%?e?‘é‘bo‘f‘ﬁ’é’% % ?’é%’s’é C}'-lng of
t hose2coaddibtsi @hallyotcoogpilsesana 't:lae'bidellmgatmg located on at

3 least part of a portion contacted by the gate.

This Sheet Has Been Re’ilaced
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integrity of mmuﬂﬂm“llwmuj"nve been preserved. Wile the invention has
been parti cul escribed with reference to a preferred

embodi ment, it* will*“be* ufder'st ood by those skilled in the art that various
changes in formand detail may be nade therein w thout departing fromthe

spirit and scope of the invention.
1 17. A method of hardfacing at least one gate for a gate

valve, the gate having a hole therethrough, a sealing
surface on one side of the gate for slidingly engaging the
seat, a flat back surface on an opposite side of the gate
that is parallel to the sealing surface, the hole having a
first circular opening intersecting the sealing surface and
a second circular opening intersecting the back surface,
the first circular opening defining a first circumference,
and the second circular opening defining a second

O ® < oo B & W

10 circumference, comprising the steps of:

11 forming a groove in' the sealing surface from one side
12 edge to the other side edge and intersecting the first
13 circumference;

14 depositing by welding an inlay in the groove of a
15 shearing material harder than steel; '

16 grinding the inlay to provide a smooth surface; then

17 depositing a carbide coating around the inlay and over
18 the sealing surface.

This Sheet Has Been Reilaced
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CLAINB Vh . In a gate valve conprising a body, a flow
passage, ﬁmmm‘@‘% @haw ng a hole therethrough which registers wth
the fl-ow passage ate is in an open position, and at |east one
seat |ocated in the flow passage and to which the gate seals when in a

closed position, the gate conprising in copbination:
18. The method of Claim 17 wherein the step of depositing

2 a shearing material in the groove is performed by
3 depositing Stellite in the groove.

—_—
This Sheet Hag
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a shearing edge_|lo dge of the hole for shearing a wireline in
the flow passa?HﬂlﬂﬂEEiﬂEB‘lﬁ@ﬂﬂedge being formed of a material harder than
the gate; and xa sealing surface that slidably engages the
seat as the gate noves to the closed position, the sealing surface being a

coating of material having nore hardness than,the t ekl ; sheari ng
edge.1 2. 1A .gatThey aletbodc ©fr Giladm é%?“’&?ﬁlei'“mﬁQFeFﬁg?hg%sggf)g%ﬁﬂi ﬁgr

conpr ses a SHeAdY 448 e ehrd Maber | dinlayr dés t BeREORBefat & al of
t he .
3 depositing tungsten carbide.

- This Sheet Has Been R
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gate rding to claim1l wherein the seat further
conprlses iﬂ“g E ﬁ Emnade of a material harder than the material of
t he gate, rface made of a material having nore hardness

then the material of the shearing edge. 4. The gate val ve according to

claiml mhereln t he terial of the sheari surface is Stellite.
1 0. The method of Claim 17 w erél t%e sgeps o? orring a

2 groove, depositing an inlay, grinding the inlay, and
3 depositing a carbide coating are also performed on the back
4

surface.

This Sheet Has Been Re
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5. The gate valve accortling to claim 1 wherein the material of the sealing
surface is tungsten carbide. 6. In a gate valve conprising a body, a flow
passage, at |east one steel gate having a hol e therethrough which registers
with the flow passage when the gate is in an open position, and at |east

one segt | ocated in the flﬁ\gm%ﬁf\ 018 mtb ‘Miq%){zhe gate seals when in a
g Ina

cl osed™position, the gate conprising in

An improved gate for a gate valve will allow shearing
of a wireline extending through the gate valve while
preserving post-shear seal integrity. The improved gate
comprises an inlay of a hard ductile material such as
Stellite along the shearing edge of the gate. The gate
also comprises a coating of an extremely hard material such
as tungsten carbide on the sealing surface of the gate.
The invention also covers an improved gate seat. The
improved seat also comprises an inlay of a hard ductile
material such as Stellite along its shearing edge. The
improved seat can also have a coating of an extremely hard
material such as tungsten carbide on part of its sealing
surface.

W ® 9 00 0 & W N

o o
s W N MO
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a flat sealing surface on one side of the gate for slidingly engaging the
seat, the sealing surface conprising a carbide coating; a flat back surface
on an opposite side of the gate that is parallel to the sealing surface;

1773
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the hole having a first circular opening intersecting the sealing surface
and a second circul ar opening intersecting the back surface; the first
circular opening defining a first circunference and the secmia¢hetHas Replaced
openi ng defining a second circunference; and a shearing port%“ mﬁﬁ] a

Ll

un

shearing material harder than steel and nore ductile_than th
coating of the sealing surface | ocated az%yghst partially ar
circunference for shearing in the event of an energency a .
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mﬁréliné’extending through the flow passage. 7. The gate valve according to
claim6 wherein the shearing material is Stellite. 8. The gate val ve

according to claim®6 wherein the carbide coating is tun ggiﬁﬁﬂa sHegeRepBiced

LK

The gate valve according to claim6 wherein the seat conp
edge made of a material harder than steel and nore ductil

~ 25a

17— -

25b
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BACKGROUND OF THE INVENTION
1. Field of the Invention:
This invention relates in general to gate valves, and

in particular to an improved gate and seat which allows
shearing of a wireline while maintaining post-shear seal

integrity.

This Sheet Has Been Replaced

1. vescetption of the Feiox At AL

puring oil and gas production, wirelines are often
lowered through some type of gate valve. Ideally, the
wireline is removed-from the well before the gate valve is
closed. However, due to emergencies, or for other reasons,
it sometimes becomes necessary to close the gate valve
while the wireline is still located in the well and through
the gate valve. In these situations, it is desirable for
the gate and seat of the gate valve to be capable of
shearing the wireline while retaining post-shear seal
integrity.

Also of importance in gate valves used in the oil and
gas industry is the durability of the sealing surfaces.
Since the valves are opened and closed often, and usually
under severe operating conditions, the durability of the
sealing surfaces is important to avoid leakage and the
necessity of having to frequently perfornm maintenance on
the valves. |

In the prior art, two types of coatings are generally
used on valve gates. Some gate valves are coated with a
layer of very hard material such as a carbide material.
This type of coating offers great durability. However, use
of this type of coating in valves that might have to shear
a wireline is not recommended. This type of coating is
generally brittle thereby being inherently subject to
chipping. Also, this type of coating is generally thin,
averaging between 0.003 inches and 0.005 inches. 1In this

This is the replacement sheet
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having a hol e therethrough which registers with the fl ow passage when the
gate is in an open position, and at | east one seat located in the flow
passage and to which the gate seals when in a closed position, the gate
conprising in conbination: a flat sealipng surface on one side of the gate

for slidingly engaging the seat, the sealing surface conprising a carbide
coati ng;

section thickness, this coating is not capable of holding
an edge while cutting. Furthermore, since this coating is
not metallurgically bonded to the substrate material, high
shear stresses are developed at the coating-substrate
interface which promote cracking of the coating. Cracking
or chipping of the coating is not desirable because it
reduces sealing efficiency, thereby requiring replacementl
of the gate more frequently.

Since coatings of very hard materials such as carbides
are not ideal for wireline cutting applications, wireline
shearing gates have been typically hardfaced with a hard
ductile material such as Stellite or Colmonoy to provide
protection against chipping when used for shearing.
However, large areas are sometimes difficult to coat with
these materials without cracking of the coating. Also,
such ductile materials have markedly inferior wear
characteristics compared to carbides and are easily
scratched or otherwise damaged. )

‘ Because of the above problem with coating or
hardfacing gates with either only an extremely hard
material or only a more ductile material, prior art gate
valves have not been suited for shearing wireline while
retaining post-shear seal integrity.

This Sheet Has Been Rep
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REPLACEMENT SHEET - 10 - a flat back surface on an opposite side of the
gate that is parallel to the sealing surface, the back surface conprising a
carbide coating; the hole having a first circular opening intersecting the
sealing surface and a -3 -

BUMMARY OF THE INVENTION

In this invention, the gate of a gate valve is coated
with a combination of materials to achieve a gate capable
of shearing wireline while retaining seal integrity. Since
ductility is desired at the shearing edge of the gate, and
extreme hardness is desired at the sealing surfaces of the
gate, this invention strategically locates, at appropriate
locations, materials having appropriate characteristics.

The sHearing edges are constructed of an inlay of a
hard ductile material that provides 'protection against
chipping. The sealing .surfaces, on the other hand, are
coated with an extremely hard material that provides
durability to the sealing surface. Although these
extremely hard sealing materials are very brittle and would
crack and chip if subjected to the high shearing stresses
encountered during shearing, this will be prevented by the
inlays of the more ductile material located at the shearing
edges that will isolate the brittle sealing material from
the majority of the shearing stresses.

This Sheet Has Been Replaced
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second circul ar opening intersecting the back surface; a first groove
across the sealing surface intersecting the first circular opening; a
second groove across the back surface intersecting the second circul ar
opening; and an inlay in both the first, and second groove of a shearing
materi al harder than steel and nore ductile than the carbide coating of the
seal i ng surface.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the
invention are set forth in the appended clainms. The
invention itself however, as well as a preferred mode of
use, and further objects and advantages thereof, will best
be understood by reference to the following detailed
description of an illustrative enbodiment when read in
conjunction with the accompanying drawings, wherein:

FPigure 1 is a vertical sectional view illustrating a
typical gate valve.

Figure 2 is a front view of a typical gate, but showing the
improvement according to this invention.

Figure 3 is a side view of the gate shown in Figure 2.

Figure 4 is a vertical sectional view of the gate shown in
Figure 1 taken along the line 4-4 in Figure 2.

Figure 5 is a front view of a typical seat, but showing the
improvement according to this invention.

Figure 6 is a vertical sectional view of the seat shown in
Figure 5 taken along the line 6-6 in Figure 5.

Figure 7 is the same sectional view shown in Figure 6, but
showing a different arrangement of the inlay and the
coating of the seat.

FPigures 8A-8D are parts of a sectional view taken along the
line 8-8 in Figure 1 and showing the steps used in
connecting the inlay to the gate.

This is the replacement sheet
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13. The gate val ve according to claim 12 wherein the shearing material is
Stellite. 14. The gate valve according to claim 12 wherein the carbide
coating is tungsten carbide. 15. The gate val ve according to claim 12
wherein the seat conprises a sheari ng_eggg made of a material harder than
steel and nore ductile than tungsten carbide.

Figure 9 is a cross sectional view of the gate of Figure 2
and of the seat of Figure 5 showing the shearing of a
wireline.

This Sheet Has Been Replaced
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16. The gate valve according to claim 12 wherein the seat additionally
COrrprl ses a carbide coating |located on at |east part of a portion contacted

at Ehis Sheet | %ﬁﬂj@cedHas Been Repl aced
I e

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, valve 11 is a standard gate
valve. Valve 11 has a body 13, and a flow passage 15 that
extends transversely through body 13. Valve 11 has a gate
17 with a hole 19 therethrough. The gate 17 can be either
split as shown or it can be a single slab. Gate. 17 is
shown with one half 17 in the closed position and the other
half 17’ in the open position. Of course, both halves must
open and close together. The valve 11 shown in FIG. 1 is
a non-rising-stem type valve, however, this invention can
similarly be used on rising-stem type valves, in which case
the gate 17 would look like the gate 17 shown in FIG. 2.
Also shown in FIG. 1 are ring shaped valve seats 21 and 21’
which have holes 23 and 23¢ that register with the flow
passage 15 of the valve.

When gate 17 is in the open position, the hole 19 of
gate 17 registers with flow passage 15 of. the valve 11
thereby allowing flow through the valve. When the gate is
closed, the hole 19 no longer registers with the flow
passage 15. Instead, the coating 25 (FIG. 2) regiéters
with the flow passage 15 and comes into contact with seat
21.

FIG. 2 shows gate 17 in more detail. The gate 17
shown in FIG. 2 is for a rising-stem type valve and is
therefore configured a 1little differently than gate 17
shown in FIG. 1.

Gate 17 has some features that are identical except
for being located on different sides of gate 17, For
convenience, some of the numerals representing such
features are followed by the letter "a" or the letter "b".
The numerals followed by the letter "a" refer to features
located on one side of gate 17, while the same numeral
followed by a letter "b" refers to the same feature, but
located on the other side of gate 17. For example,
Stellite inlafr 27a refers to the Stellite inlay 27 located

on one side of gate 17, while Stellite inlay 27b refers to
This is the replacement gngel
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However, thickmesses between 0. 003 i nches and 0. 006 i nches have al so been

found to be ggceplabkBeenRpistescri bed above, the preferred enbodi nent uses
Stellite for nm 5 and tungsten carbide for coatings 25, 43, and

49. However , erlals havi pg.si m | ar characteristics could
al so be used. g criteria shoul d be used in selecting
appropriate

the Stellite inlay 27 located on the other side of gate 17.
When one of these numerals is not followed by either the
letter "a" or the letter "b", then the reference is to the
feature in general, irrespective of the side of gate 17 on
which it is located.

‘According to this invention, gate 17 has an 1nlay 27
along its shearing edge. Inlay 27 is formed of a hard
ductile material. The hardness is desirable to facilitate
shearing of a wireline 29 (shown in FIG. 9). The harder
the material, the better it will shear the wireline.
However, extremely hard materials, such as carbides,.are
also very brittle. Brittleness is not desired because
chipping occurs thereby reducing the sealing capability of
the gate. Some ductility is desirable because it prevents
chipping. The preferred embodiment of the invention uses
Stellite. Stellite is a hard ductile material. It is haxd
enough to allow shearing of the wireline, but is more
-ductile than carbide materials, ‘thereby preventing
chipping.

The inlay 27 of Stellite is applied to gate 17 as
shown in FIGS. 8A-8D. Before drilling hole 19 (shown in
FIG.2), a groove 31 is machined into gate 17. The groove
31 extends from one side of gate 17 to the other side of
gate 17 and intersects what will later become hole 19.
Still referring to FIGS. 8A-8D, groove 31 has a bo;tbm
surface 33, and an inclined surface 35. Inclined surface
35 can be eithezr perpendicular to bottom surface 33,
thereby creating a 90 degree angle between the bottom
surface and the inclined surface, or it can be inclined at
some other angle, such as the 45 degree angle shown in FIG.
8A. Groove 31 extends from one side of gate 17 to the
other side of gate 17 for ease of manufacture. The groove
31 could have a different configuration as long as it
allows a shearing edge to be formed around at least a
portion of hole 19.

After groove 31 is machined into gate 17, groove 31 is
welded full with Stellite to form inlay 27. The welding

This is the replasement sheet
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materi al s——The—material used for coati ngs 25, 43 and 49 should be a very

hard, wear ik S1i§i.@Blen M@pl@Ed al . The preferred enbodi nent uses tungsten

car bi de f ol iy , and 49. The hardness of the tungsten carbide

coatings of _ enbodi nent i s gn_excess of 65 on the Rockwell C
) r

hardness sca ness is sufficient to provide a wear resistant
sealing surface that is not easily

process results in the Stellite protruding above surfaces
37 and 39 of gate 17, as shown in FIG. 8B. As shown in
Fiqure 3, surface 37 is the surface along the face of gate
17 that extends from the groove towards the portion of the
gate where hole 17 is located. Surface 39 is the surface
on the face of gate 17 that extends from the groove towards
the sealing portion of gate 17. Surfaces 37 and 39 are the
surfaces which are later coated with the very hard
material.

Referring again to Figure 8, the inlay 27 is then
ground down to leave a rectangular notch 41 of Stellite
protruding above surfaces 37 and 39, as shown in FIG. 8C.
The Stellite around the rectangular notch 41 is ground down
flush with the surfaces 37 and 39 of gate 17, as shown in
FIG. 8C.

Before the extremely hard coatings are applied to the
gate, hole 19 is drilled into gate 17 as shown in FIG. 2.
Once hole 19 has been drilled and inlay 27 has been
prepared as described above, surfaces 37 and 39, and -the
portions of inlay 27 that have been ground flush with
surfaces 37 and 39 can be coated with an extremely hard
material such as tungsten carbide. The coating deposited
on surface 39 will be referred to as coating 25, while the
coating deposited on surface 37 will be referred to as
coating 43. Coatings 25 and 43 are deposited by a
conventional high energy deposition technique such as
Praxair’s LW-45. The coating 25, deposited onto surface 39
and the portion of inlay 27 that is flush with surface 39,
will form the sealing surface that will contact against
seat 21. During opening and closing of the valve, coating
25 is subject to scratching and other damage which must be
prevented if the seal integrity of the valve is to be
preserved. Therefore, it is desirable for coating 25 to be
very durable. Because tungsten carbide is an extremely
hard material, it affords great durability.

In the preferred embodiment, both surfaces 37 and 39

are coated with tungsten carbide. However, since surface
This is the replacement sheet
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scratched “The naterlal for |nIays 27 and 45 should be a hard material that
IS relatlveH&m@uwt Jaced) npared to the material used for coatings 25,
43 and 49. Iected for inlays 27 and 45 nust be sufficiently
hard to aIIo wireline exgending through the valve 11, and
must al so be su |C|ently ductlle so thaf a small

57 does not perform any sealing functions, it need not be
coated. In the case that surface 37 is not coated, then
surface 37 should be made to be flush with coating 25 on
surface 39 and flush with the rectangular notch 41 of inlay
27. .

The above process will result in the shearing edge of
hole 19 having reinforcements of Stellite as shown in FIG.
4, Hole 19 has a circular opening at each end of the hole.
The intersection of the opening of hole 19 and of surfaces
37a and 39a define a circumference. The above process’
results in a Stellite shearing edge along at least a
portion of this circumférence. Since only a portion of
this circumference acts as a shearing edge, only that
portion of the circumference needs to have the Stellite
shearing edge. However, the Stellite shearing edge can
extend completely around the circumference.

The above description discussed improving only one
side of gate 17. This would be the case where valve 11 is
of a type that uses two physically separated gates working
in unison as illustrated in FIG. 1. In such a case, -only
one side of each gate would need to be improved. Each gate
would have a sealing surface and a back surface. The
sealing surface would be improved with Stellite inlay 27
and tungsten carbide coatings 43 and 25. The back surface
would be left in its natural state, since it performs no
sealing functions.

However, in a valve that uses only one gate, both the
sealing surface and the back surface would be sealing
surfaces, and both would need to be improved with Stellite
inlay 27a and 27b and tungsten carbide coatings 43a, 43b,
25a, and 25b.

In the preferred embodiment of this invention, seats
21 have an inlay 45 of a hard ductile material that forms
a shearing edge. The hardness is desirable to facilitate
shearing of the wireline. The harder the material, the
better it will shear the wireline. However, some of the
very hard materials are also very brittle. Brittleness is

This is the replaeement sheet-
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deformati onwWitT not cause fracture of the material. The preferred
enbodi nent %ﬁ%heﬁ}@sbhén%e ied i Nl ays 27 and 45. The hardness of the Stellite

used in the p |nent is in the range of about 40 to 50 on the
Rockwel | C hiﬂmm F This hardnesgg s sufficient to all ow shearing of
a wreline. te was also selected for the preferred

enbodi nent because

not desired because chipping occurs thereby reducing the
sealing capability of the seat. Some ductility is
desirable because it prevents chipping. The preferred
embodiment of the invention uses Stellite for inlay 4S5.

In the preferred embodiment, inlay 45 is applied to
seat 21 by a process similar to the process used for
applying inlay 27 to gate 17. Referring to FIG. 6, a
groove is machined into the circumference defined by the
intersection of hole 23 and of sealing surface 47 of the
seat 21. The Stellite inlay 45 is then welded into the
groove and machined to remove the excess portions of inlay
45. The remainder of .gurface 47 is then coated with a
coating 49 of an extremely hard material such as tungsten
carbide. The coating 49 is deposited so that coating 49
and the outward surface of the inlay 45 are flush, thereby
providing a smooth sealing surface. Tungsten carbide is an
extremely hard material that affords great durability.
Since the coating 49 deposited onto surface 47 will form
the sealing surface that will contact against the sealing
surface of gate 17, this coating needs to be very durable
to preserve the integrity of the seal. Tungsten carbide
provides such durability.

Although the seat described above has both Stellite
inlay 45 and tungsten carbide coating 49, it would also be
feasible to use only a Stellite inlay 45 that extends
across the entire surface 47 of seat 21, as shown in FIG.
7.

The desired thicknesses in the preferred embodiment
for inlays 27 and 45 and for coatings 25, 43, and 49 are as
follows. After grinding, the Stellite inlays 27 and 45
should preferably be about 0.080 inches. However,
thicknesses between 0.060 inches and 0.100 inches have also
been found to be acceptable. Thicker inlays should also be
theoretically acceptable, however, most of the processes
used to apply the Stellite to the gate limit the naximum
thickness to about 0.100 inches. The preferable thickness

of carbide coatings 25, 43, and 49 is 0.005 inches.
This is the replacement sheet
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caused dur f awireline. Referring nowto FIG 9, wireline 29
is shown e gh seat 21', gatg 17, and seat 21. Gate 17 is shown
in a nearly closed position. If gate 17 were in

rel ativel.f\fﬁ(gece I | en conpared to the material used for coatings 25, 43
and 49, anﬂ -~ mi" B‘i‘idor fracture when subjected to the deformations

However, thicknesses between 0.003 inches and 0.006 inches
have also been found to be acceptable.

As described above, the preferred embodiment uses
Stellite for inlays 27 and 45 and tungsten carbide for
coatings 25, 43, and 49. However, different materials,
having similar characteristics could also be used. The
following criteria should be used in selecting appropriate
materials. The material used for coatings 25, 43 and 49
should be a very hard, wear resistant material. The
preferred embodiment uses tungsten carbide for coating 25,
43, and 49. The hardness of the tungsten carbide coatings
of the préferred embodiment is in excess of 65 on the
Rockwell C hardness scale. Such hardness is sufficient to
provide a wear resistant sealing surface that is not easily
scratched.

The material for inlays 27 and 45 should be a hard
material that is relatively ductile when compared to the
material used for coatings 25, 43 and 49. The material
selected for inlays 27 and 45 must be sufficiently hard to
allow shearing of a ‘wireline extending through the valve
11, and must also be sufficiently ductile so that a small
deformation will not cause fracture of the material. The
preferred embodiment uses Stellite for inlays 27 and 45.
The hardness of the Stellite used in the preferred
embodiment is in the range of about 40 to 50 on the
Rockwell C hardness scale. This hardness is sufficient to
allow shearing of a wireline. However, Stellite was also
selected for the preferred embodiment because it is
relatively ductile when compared to the material used for
coatings 25, 43 and 49, .and will not chip or fracture when
subjected to the deformations caused during shearing of a
wireline.

Referring now to FIG. 9, wireline 29 is shown
extending through seat 21’, gate 17, and seat 21. Gate 17
is shown in a nearly closed position. If gate 17 were in
its open position, hole 19 would be aligned with the flow

passages defined by holes 23 and 23’ of seats 21 and 21’.
This is the replacement shc

pate: 12 FEB 1897



its open p Xvoul d be aligned with the flow passages defined

by hol es 2 s 21 and 21' If gate 17 were in its cl osed
posi tion, a and 25b woul d be conpl etely obstructing the
flom1passage - 12 -

If gate 17 were in its closed position, then coatings 25a
and 25b would be completely obstructing the flow passage
defined by holes 23 and 23’. As shown in FIG.9, gate 17 is
moving from its open position to its closed posxtlon as
indicated by the arrow.

As gate 17 continues its movement from the open
position to the closed position, wireline 29 will
eventually come into contact with inlay 27a on gate 17 and
with inlay 457 on seat 21°’. Wireline 29 will also
eventually come into contact with inlay 27b on gate 17 and
with inlay 45 on seat 21. As increasing force is applied
to gate 17, there will be a shearing action between inlay
27a and inlay 45’ and between inlay 27b and inlay 45. This
shearing action will result in the shearing of wireline 29.
Once wireline 29 is sheared, gate 17 will be able to
continue to its closed position.

Once the gate is in its closed position, and assuming
that pressure is.higher at seat 21 than at seat 21’, then
coating 25a will come into contact with coating 49/, .and
possibly inlay 457, thereby creating a seal that will
prevent flow through the valve 11.

Since the shearing edges are formed by Stellite inlays
27 and 45, the shear stresses will mainly be born by those
edges, thereby insulating the carbide coatings 25 and 49
from the high shear stresses developed by the shearing of
the wireline. Since coatings 25 and 49 will not have
encountered the high shearing stresses, chipping of those
coatings will not occur, and the sealing integrity of the
seal will have been preserved.

While the invention has been particularly shown
and described with reference to a preferred embodiment, it
will be understood by those skilled in the art that various
changes in form and detail may be made therein without
departing from the spirit and scope of the invention..

What is claimed is:
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deflned by-heles 23 and 23'. As shown in FIG 9, gate 17 is noving fromits

open pos nto |ts\d~osed position, as indicated by the arrow. As gate 17
conti nue% omthe open position to the cl osed position,
wireline lﬂ”ly come into_cgratact with inlay 27a on gate 17 and
with inlay 45' ofA se 21'. Wreline 29 will also

What the claim is:

1. In a gate valve comprising a body, a flow passage, at
least one gate having a hole therethrough which registers
with the flow passage when the gate is in an open positio_n,
and at least one seat located in the flow passage and to
which the gate seals when in a closed position, the gate
comprising in combination:

a shearing edge located on an edge of the hole for
shearing a wireline in the flow passage, the shearing edge
being formed of a material harder than the material of the
gate; and

the gate having a sealing surface that slidably
engages the seat as the gate moves to the closed position,
the sealing surface being a coating of material having more
hardness then the material of the shearing edge.

This Sheet Has Been R laced
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eventual ly cone into contact with inlay 27b on gate 17 and with inlay 45 on
seat 21. As increasing-force is applied to gate 17, there will be a

sheari ng | ay 27a and inlay 45 and between inlay 27b and
inlay 45. mﬁﬂmjg E tion will resylgt _.in the shearing of wireline 29.
Once wire d, gate 17 wll be able to continue to its closed
posi tion.

2. A gate valve according to Claim 1 wherein the seat
further comprises a shearing edge made of a material harder
than the material of the gate.

_—
This Sheet Has Been R,
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Once the gate is in its closed position, and assum ng that pressure is
hi gher at seat 21 than at- seat 21', then coating 25a will cone into contact
with coating 49°, and ﬁOSSI bly inlay 45, thereby creating a seal that wl|

pr event \L valve 11. Sin the shearing edges are forned by
Stel li t#{“m“@‘nwm 5, the shear stclfsesses will mainly be born by those

3. A gate valve according to Clain 1 wherein the seat
further comprises a shearing edge made of a material harder
than the material of the gate, and a sealing surface m.ade
of a material having more hardness then the material of the
shearing edge.

This Shee
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edges, thereby insulating the carbide coatings 25 and 49 fromthe high
shear stresses developed-by the shearing of the wireline. Si nce coati ngs

25 and j ncountered the high shearing stresses, chipping of
t hose ¢ mmlwu”w,l”nl@'ﬁccur and the ggaling integrity of the seal wll
d.s

have been pfeskrved. I'l e the invention has been particularly shown

4. The gate valve according to <Claim 1 wherein the
material of the shearing surface is Stellite.

o
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and described with reference to a preferred enbodinent, it will be
under st ood-by those"skilled in the art that various changes in formand

det ai | n wi t hout departing fromthe spirit and scope of
the Trvd ) ﬁuﬂﬁ T a7 5

S. The gate valve according to Claim 1 wherein the
material of the sealing surface is tungsten carbide.

—_—
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- 13 - Wat the claimis: 1. In a gate val ve conprising a body, a flow

passage, -at—| east” one gate having a hol e therethrough which registers wth

t he ro E““egate is in an open position, and at |east one
seat E\Himfmm ﬂm passage and to,g -

6. In a gate valve comprising a body, a flow passage, at
least one steel gate having a hole therethrough which
registers with the flow passage when the gate is in an open
position, and at least one seat located in the flow passage
and to which the gate seals when in a closed position, the
gate comprising in combination:

a flat sealing surface on one side of the gate for
slidingly engaging the seat, the sealing surface having a
carbide coating:

a flat back surface on an opposite side of the gate
that is parallel to the sealing surface:

the hole having a first circular opening intersecting
the sealing surface and a second circular opening
intersecting the back surface;

the first circular opening defining a first
circumference and the second circular opening defining a
second circumference; and

a shearing portion made of a shearing material harder
than steel and more ductile than the ca:bide-of the sealing
surface located at 1least partially around the first
circunference for shearing in the event of an emergency a
wireline extending through the flow passage.

heet Has Been Re; laced
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whi ch the gate seals when in a closed position, the gate conprising in
conbi nation: a shearing.edge |ocated on an edge of the hole for shearing a
wireline inthe flow passage, the shearing edge being forned of a nateri al

Qﬁiggge\t\mﬂmﬂmﬁaﬂ@nﬂ\ of the gate; _ q@d the gate having a sealing

7. The gate valve according to Claim 6 wherein the
shearing material is Stellite.

This Sheet Has Been RTlaced
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engages the seat as the gate noves to the closed position, the sealing
surface bei Ag a- coating of rrateri al having nore hardness then the materi al
hear t he repl acenment sheet

BT ———

8. The gate valve according to cClaim 6 wherein the
carbide coating is tungsten carbide.

s Sheet Has Been Re; laced
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2. A gate valve according to Caim1 wherein the seat further conprises a
shearing edge nade of a material harder than the material of the gate.

3. A H*mmmmﬂ'l“ﬂlﬂﬂ!ﬂl ng to Claim % \;\kller_ei n the seat

9. The gate valve according to Claim 6 wherein the seat
comprises a shearing edge made of a material harder than
steel and more ductile than tungsten carbide.

This Sheet Has Been Replaced
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further compri-ses- a shearing edge made of a material harder than the

materi al of the gate, d a sealing surface nade of a material having nore
har dnes ““ﬂ\‘m ﬂ\\ \HﬂT of the shearing edge. This is the repl acenent
sheet ﬁ‘ - 2

10. The gate valve according to Claim 6 wherein the seat

additionally comprises a carbide coating located on at
least part of a portion contacted by the gate.

This Sheet Has Been Re’i
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4. The gate valve according to Claim 1 wherein the material of the
shearing surface is_Stellite. 5. The gate valve according to

LT TS

11. The gate valve according to Claim 6 wherein the
shearing portion is located on both the first circumference

and the second circumference.

-

This Sheet Has Been R
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material of the sealing surface is tungsten carbide. 6. In a gate
val ve conprising a bOd“ a flow passage, at |east one steel gate having a

Q(r)ll gp'{egﬂ‘ﬂ‘m‘\m‘““““ regi sters w tl’-l tZZe-f | ow passage when the gate is in

12. In a gate valve comprising a body, a flow passage, ‘at
least one gate having a hole therethrough which registers
with the flow passage when the gate is in an open position,
and at least one seat located in the flow passage and to
which the gate seals when in a closed position, the gate
comprising in combination:

a flat sealing surface on one side of the gate for
slidingly engaging the seat, the sealing surface having a
carbide coating:;

a flat back surface on an opposite side of the gate
that is parallel to the sealing surface, the back surface
having a carbide coating;

the hole having a first circular opening intersecting
the sealing surface and a second circular opening
intersecting the back surface;

a first groove across the sealing surface intersecting
the first circular opening:

a second groove across the back surface intersecting
the second circular opening; and

an inlay in both the first and second groove of a
shearing material harder than steel and more ductile than
the carbide coating of the sealing surface.

This Sheet Has Been R,
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position, and at.least one seat |located in the flow passage and to which
the gate seals when in a closed position, the gate conprising in

conbi,r'mmmuljﬂll t“tlmal ing surface on one side of the gate for slidingly
engadi fle seal ing surface ngi ng a carbide coating; a flat

back stirflacé &n an opposite side of th&gate

13. The gaﬁe valve according to Claim 12 wherein the

shearing material is Stellite.

This Sheet ¥'as Been Rerlaced
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t hat Js_parallel to the sealing surface; the hole having a first circular
openi ng intersecting the sealing surface and a second circul ar opening

i nter surface; the first <circular opening defining a
fi rst”ﬂﬂ"(ﬂﬂﬂlmmmmmﬂd the second circylgar. opening defining a second

ci rcunf efente:* a

14. The gate valve according to Claim 12 wherein the
carbide coating is tungsten carbide.
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a shearj rtion made of a shearing material harder than steel and nore
ductil e” B ’Hﬂ"mﬂf of the sealing surface |ocated at |east
parti all irst circunference for shearing in the event of an

energency a w relink extendi ng through the _flow passage. This Sheet Has
Been Repl aced

15. The gate valve according to Claim 12 wherein the seat
comprises a shearing edge made of a material harder than
steel and more ductile than tungsten carbide.

This Sheet Has Been Replaced
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7. The gate valve _according to Caim 6 wherein the shearing
naterial is Stellite.

LR

16. The gate valve according to Claiz 12 wherein the seat
additionally comprises a carbide coating located on at
least part of a portion contacted by the gate.

—_—
This Sheet
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- 20 - 8. The gate valve according to Claim 6 wherein the

(c:]aglblmdg \(/:\ﬁg'ﬁ gnm‘ﬁm\mﬁﬂm‘mﬂ‘irbl de. 9. The gate valve according to
29 '

17. A method of hardfacing at least one gate for a gate
valve, the gate having a hole therethrough, a sealing
surface on one side of the gate for slidingly engaging the
seat, a flat back surface on an oppoéite side of the gate
that is parallel to the sealing surface, the hole having a
first circular opening intersecting the sealing surface and
a second circular opening intersecting the back surface,
the first circular opening defining a first circumference,
and the second circular opening defining a second
circumferenée, comprising the steps of:

forming a groove in"i:he sealing surface from one side
edge to the other side edge and intersecting the first

circumference;

depositing by welding an inlay in the groove of a
shearing material harder than steel;

grinding the inlay to provide a smooth surface; then

depositing a carbide coating around the inlay and over
the sealing surface.

This Sheet Has Been Re
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corrprl ses—a-shearing edge nade of a material harder than steel and nore

ductile wan tungsten carbide. This Sheet Has Been Repl aced 10. The gate

val ve ac , ﬂm "'”ﬂﬂ”"f wher ei n the- s3e§1t_

18. The method of Claim 17 wherein the step of depositipq
a shearing material in the groove is performed by
depositing Stellite in the groove.

il \‘iiiﬁﬁ‘uﬁ““
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additionally conprises a carbide coating |located on at |east part of a
portion contacted by the gate. 11. The gate valve according to Claim®6

wherein them”"c””,!rﬂlﬂmyﬂfm i s | ocat efj :;)ln -t.)ot h the first circunference

19. The method of Claim 17 wherein the step of depositing
a carbide coating around the inlay is performed by

depositing tungsten carbide.

This Sheet Has Been Replaced
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and the second circunference. 12. In a gate valve conprising a body, a
fl'ow passage; at Teéast one gate having a hol e therethrough which registers
with the f the gate is in an open position, .

!

20. The method of Claim 17 wherein the steps of forring a
groove, depositing an inlay, grinding the inlay, and
depositing a carbide coating are also perforzed on the back

surface.

This Sheet Has Been Replaced
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and at | east one seat located in the fl ow passage and to which the gate
seals when in a closed position, the gate conprising in conbination: a flat
seal ing surface on one side of the gate for slidingly engaging the seat,

the sealing surface having a carbide cogging; a flat back surface on an
opposite side of the gate

- IMPROVED GATE VALVE

ABSTRACT OF THEE DISCLOSURE

An improved gate for a gate valve will allow shearing
of a wireline extending through the gate valve while
preserving post-shear seal inteqrity. The improved gate
comprises an inlay of a hard ductile material such as
Stellite along the shearing edge of the gate. The gate
also comprises a.coating of an extremely hard material such
as tungsten carbide on the sealing surface of the gate.
The invention also covers an improved gate seat. The
improved seat also comprises an inlay of a hard ductile
material such as Stellite along its shearing edge. The
improved seat can also have a coating of an extremely hard
material such as tungsten carbide on part of its sealing
surface.

FIGURE 9.
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that is paral Im"rng--surface, t he back surface having a carbide
coating; the hopﬁ Hay eﬁxliebﬁ%ﬁ circular opening intersecting the sealing
surface and a ar opening intersecting the back surface; a
first groove acr H’”ﬁ#ﬁ’]ﬂﬂg surface intersecting the first circular
openi ng;
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a second groove across the back surface intersecting the second circul ar
openi ng; and ahsSMtﬁisBankWea he first and second groove of a shearing

mat eri al harder d nore ductile than the carbide coating of the
seal i ng surfac
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26 14. The gate valve according to Caim 12 wherein the carbide coating is
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BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates in general to gate valves, and in particular to an
improved gate and seat which allows shearing of a wireline while maintaining
post-shear seal integrity.

2. Description of the Prior Art

During oil and gas production, wirelines are often lowered through some
type
of gate valve. Ideally, the wireline is removed from the well before the gate
valve is closed. However, due to emergencies, or for other reasons, it
sometimes :
becomes necessary to close the gate valve while the wireline is still located in
the well and through the gate valve. In these situations, it is desirable for
the gate and seat of the gate valve to be capable of shearing the wireline while
retaining post-shear seal integrity.

Also of importance in gate valves used in the oil and gas industry is the
durability of the sealing surfaces. Since the valves are opened and closed
often, and usually under severe operating conditions, the durability of the
sealing surfaces is important to avoid leakage and the necessity of having to
frequently perform maintenance on the valves.

In the prior art, two types of coatings are generally used on valve gates.
Some gate valves are coated with a layer of very hard material such as a
carbide :
material. This type of coating offers great durability. However, use of this
type of coating in valves that might have to shear a wireline is not
recommended. This type of coating is generally brittle thereby being inherently
subject to chipping. Also, this type of coating is generally thin, averaging
between 0.003 inches and 0.005 inches. In this section thickness, this coating
is not capable of holding an edge while cutting. Furthermore, since this coating
is not metallurgically bonded to the substrate material, high shear stresses are
developed at the coating-substrate interface which promote cracking of the
coating. Cracking or chipping of the coating is not desirable because it reduces
sealing efficiency, thereby requiring replacement of the gate more frequently.

Since coatings of very hard materials such as carbides are not ideal for
wireline cutting applications, wireline shearing gates have been typically
hardfaced with a hard ductile material such as Stellite or Colmonoy to provide
protection against chipping when used for shearing. However, large areas are
sometimes difficult to coat with these materials without cracking of the
coating. Also, such ductile materials have markedly inferior wear
characteristics compared to carbides and are easily scratched or otherwise damaged.
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15. The gate valve according to Claim 12 wherein the seat conprises a
sheari'ng edge made of a material harder than steel and nore ductile than
tungsten carbide. This Sheet Has Been Repl aced

-2-

Because of the above problem with coating or hardfacing gates with either
only an extremely hard material or only a more ductile material, prior art gate
valves have not been suited for shearing wireline while retaining post-shear
seal integrity.

SUMMARY OF THE INVENTION

In this invention, the gate of a gate valve is coated with a combination of
materials to achieve a gate capable of shearing wireline while retaining seal -
integrity. Since ductility is desired at the shearing edge of the gate, and
extreme hardness is desired at the sealing surfaces of the gate, this invention -
strategically locates, at appropriate locations, materials having appropriate
characteristics.

The shearing edges are constructed of an inlay of a hard ductile material
that provides protection against chipping. The sealing surfaces, on the other
hand, are coated with an extremely hard material that provides durability to the
sealing surface. Although these extremely hard sealing materials are very
brittle and would crack and chip if subjected to the high shearing stresses
encountered during shearing, this will be prevented by the inlays of the more
ductile material located at the shearing edges that will isolate the brittle
sealing material from the majority of the shearing stresses.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the invention are set forth in
the appended claims. The invention itself however, as well as a preferred mode
of use, and further objects and advantages thereof, will best be understood by
reference to the following detailed description of an illustrative embodiment
when read in conjunction with the accompanying drawings, wherein:

FIG. 1 is a vertical sectional view illustrating a typical gate valve.

FIG. 2 is a front view of a typical gate, but showing the improvement
according to this invention.

FIG. 3 is a side view of the gate shown in FIG. 2.

FIG. 4 is a vertical sectional view of the gate shown in FIG. 1 taken along
the line 4-4 in FIG. 2.

FIG. 5 is a front view of a typical seat, but showing the improvement
according to this invention.

FIG. 6 is a vertical sectional view of the seat shown in FIG. 5 taken along
the line 6-6 in FIG. 5.

FIG. 7 is the same sectional view shown in FIG. 6, but showing a different
arrangement of the inlay and the coating of the seat.

This is the replacement sheet
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- 28 - 16. The gate valve according to d ai Ln_the seat

additional.ly conprises a carbide coating |ocat a5t rt of a
portion contacted by the gate. ﬁﬂs%ﬂiﬁﬁéo a

-3-

FIGS. 8A-8D are parts of a sectional view taken along the line 8-8 in FIG. 1
and showing the steps used in connecting the inlay to the gate.

FIG. 9 is a cross sectional view of the gate of FIG. 2 and of the seat of FIG.
5 showing the shearing of a wireline.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, valve 11 is a standard gate valve. Valve 11 has a body
13, and a flow passage 15 that extends transversely through body 13. Valve 11
has a gate 17 with a hole 19 therethrough. Gate 17 is shown in the open
position open and close together. The valve 11 shown in FIG. 1 is a non-
rising-stem type valve, however, this invention can similarly be used on rising-
stem type valves, in which case the gate 17 would look like the gate 17 shown
in FIG. 2. Also shown in FIG. 1 are ring shaped valve seats 21 and 21’ which
have holes 23 and 23’ that register with the flow passage 15 of the valve.

When gate 17 is in the open position, the hole 19 of gate 17 registers with
flow passage 15 of the valve 11 thereby allowing flow through the valve.
‘When the gate is closed, the hole 19 no longer registers with the flow passage
15. Instead, the coating 25 (FIG. 2) registers with the flow passage 15 and
comes into contact with seat 21.

FIG. 2 shows gate 17 in more detail. The gate 17 shown in FIG. 2 is for a
rising-stem type valve and is therefore configured a little differently than gate
17 shown in FIG. 1.

Gate 17 has some features that are identical except for being located on
different sides of gate 17. For convenience, some of the numerals representing:
such features are followed by the letter "a" or the letter "b". The numerals
followed by the letter "a" refer to features located on one side of gate 17,
while the same numeral followed by a letter "b" refers to the same feature, but
located on the other side of gate 17. For example, Stellite inlay 27a refers to
the Stellite inlay 27 located on one side of gate 17, while Stellite inlay 27b
refers to the Stellite inlay 27 located on the other side of gate 17. When one of
these numerals is not followed by either the letter "a" or the letter "b", then the
reference is to the feature in general, irrespective of the side of gate 17 on
which it is located.

According to this invention, gate 17 has an inlay 27 along its shearing edge.
Inlay 27 is formed of a hard ductile material. The hardness is desirable to
facilitate shearing of a wireline 29 (shown in FIG. 9). The harder the material,
the better it will shear the wireline. However, extremely hard materials, such
as carbides, are also very brittle. Brittleness is not desired because chipping
occurs thereby reducing the sealing capability of the gate. Some ductility is
desirable because it prevents chipping. The preferred embodiment of the
invention uses Stellite. Stellite is a hard ductile material. It is hard enough to
allow shearing of the wireline, but is more ductile than carbide materials,
thereby preventing chipping.
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17. A nethod of hardfacing at |east one gate for a gate valve, the gate
havi ng a hol e therethrough, a sealing surface on one side of the gate for
slidingly engaging the seat, a flat back surface on an opposite side of the
gate that is parallel to the sealing su#tace, the hole having a first
circular opening intersecting the sealing surface and a second circul ar
openi ng i nt er seqhé ffayt ZEobselitesis apyizd to gate 17 as shown in FIGS. 8A-8D.

Before drilling hole 19 (shown in FIG. 2), a groove 31 is machined into gate

17. The groove 31 extends from one side of gate 17 to the other side of gate

17 and intersects what will later become hole 19. Still referring to FIGS. 8A-

8D, groove 31 has a bottom surface 33, and an inclined surface 35. Inclined

surface 35 can be either perpendicular to bottom surface 33, thereby creating a

90 degree angle between the bottom surface and the inclined surface, or it can

be inclined at some other angle, such as the 45 degree angle shown in FIG.

8A. Groove 31 extends from one side of gate 17 to the other side of gate 17

for ease of manufacture, The groove 31 could have a different configuration as

long as it allows a shearing edge to be formed around at least a portion of hole

19.

After groove 31 is machined into gate 17, groove 31 is welded full with
Stellite to form inlay 27. The welding process results in the Stellite protruding
above surfaces 37 and 39 of gate 17, as shown in FIG. 8B. As shown in FIG.
3, surface 37 is the surface along the face of gate 17 that extends from the
groove towards the portion of the gate where hole 17 is located. Surface 39 is
the surface on the face of gate 17 that extends from the groove towards the
sealing portion of gate 17. Surfaces 37 and 39 are the surfaces which are later
coated with the very hard material.

Referring again to FIG. 8, the inlay 27 is then ground down to leave a
rectangular notch 41 of Stellite protruding above surfaces 37 and 39, as shown
in FIG. 8C. The Stellite around the rectangular notch 41 is ground down flush
with the surfaces 37 and 39 of gate 17, as shown in FIG. 8C.

Before the extremely hard coatings are applied to the gate, hole 19 is drilled
into gate 17 as shown in FIG. 2. Once hole 19 has been drilled and inlay 27
has been prepared as described above, surfaces 37 and 39, and the portions: of
inlay 27 that have been ground flush with surfaces 37 and 39 can be coated
with an extremely hard material such as tungsten carbide. The coating
deposited on surface 39 will be referred to as coating 25, while the coating
deposited on surface 37 will be referred to as coating 43. Coatings 25 and 43
are deposited by a conventional high energy deposition technique such as
Praxair’s LW-45. The coating 25, deposited onto surface 39 and the portion of
inlay 27 that is flush with surface 39, will form the sealing surface that will /
contact against seat 21. During opening and closing of the valve, coating 25 is
subject to scratching and other damage which must be prevented if the seal
integrity of the valve is to be preserved. Therefore, it is desirable for coating
25 to be very durable. Because tungsten carbide is an extremely hard material,
it affords great durability.

In the preferred embodiment, both surfaces 37 and 39 are coated with
tungsten carbide. However, since surface 37 does not perform any sealing
functions, it need not be coated. In the case that surface 37 is not coated, then
surface 37 should be made to be flush with coating 25 on surface 39 and flush
with the rectangular notch 41 of inlay 27.
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the first circular opening defining a first circunference, and the second
circul ar opening defining a second circunference, conprising the steps of:
formng a groove in the sealing surface fromone side edge to the other
side edge and intersecting the first ci.rscunference; depositing by wel ding
an inlay in the groove of a
The above process will result in the shearing edge of hole 19 having

reinforcements of Stellite as shown in FIG. 4. Hole 19 has a circular opening

at each end of the hole. The intersection of the opening of hole 19 and of

surfaces 37a and 39a define a circumference. The above process results in a

Stellite shearing edge along at least a portion of this circumference. Since only

a portion of this circumference acts as a shearing edge, only that portion of the

circumference needs to have the Stellite shearing edge. However, the Stellite

shearing edge can extend completely around the circumference.

The above description discussed improving only one side of gate 17. This
would be the case where valve 11 is of a type that uses two physically
separated gates working in unison as illustrated in FIG. 1. In such a case, only
one side of each gate would need to be improved. Each gate would have a
sealing surface and a back surface. The sealing surface would be improved
with Stellite inlay 27 and tungsten carbide coatings 43 and 25. The back
surface would be left in its natural state, since it performs no sealing functions.

However, in a valve that uses only one gate, both the sealing surface and the
back surface would be sealing surfaces, and both would need to be improved
with Stellite inlay 27a and 27b and tungsten carbide coatings 43a, 43b, 25a,
and 25b. '

In the preferred embodiment of this invention, seats 21 have an inlay 45 of a
hard ductile material that forms a shearing edge. The hardness is desirable to
facilitate shearing of the wireline. The harder the material, the better it will
shear the wireline. However, some of the very hard materials are also very
brittle. Brittleness is not desired because chipping occurs thereby reducing the
sealing capability of the seat. Some ductility is desirable because it prevents -
chipping. The preferred embodiment of the invention uses Stellite for inlay 45.

In the preferred embodiment, inlay 45 is applied to seat 21 by a process
similar to the process used for applying inlay 27 to gate 17. Referring to FIG.
6, a groove is machined into the circumference defined by the intersection of
bole 23 and of sealing surface 47 of the seat 21. The Stellite inlay 45 is then
welded into the groove and machined to remove the excess portions of inlay
45. The remainder of surface 47 is then coated with a coating 49 of an
extremely hard material such as tungsten carbide. The coating 49 is deposited
so that coating 49 and the outward surface of the inlay 45 are flush, thereby
providing a smooth sealing surface. Tungsten carbide is an extremely hard
material that affords great durability. Since the coating 49 deposited onto
surface 47 will form the sealing surface that will contact against the sealing
surface of gate 17, this coating needs to be very durable to preserve the
integrity of the seal. Tungsten carbide provides such durability.

Although the seat described above has both Stellite inlay 45 and tungsten

carbide coating 49, it would also be feasible to use only a Stellite inlay 45 that
extends across the entire surface 47 of seat 21, as shown in FIG. 7.
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shearing material harder than steel; grinding the inlay to provide 'a smooth
surface; then depositing a carbide coating around the inlay and over the
seal i ng surface.

-6-

The desired thicknesses in the preferred embodiment for inlays 27 and 45
and for coatings 25, 43, and 49 are as follows. After grinding, the Stellite
inlays 27 and 45 should preferably be about 0.080 inches. However,
thicknesses between 0.060 inches and 0.100 inches have also been found to be
acceptable. Thicker inlays should also be theoretically acceptable, however,
most of the processes used to apply the Stellite to the gate limit the maximum
thickness to about 0.100 inches. The preferable thickness of carbide coatings
25, 43, and 49 is 0.005 inches. However, thicknesses between 0.003 inches and
0.006 inches have also been found to be acceptable.

As described above, the preferred embodiment uses Stellite for inlays 27 and
45 and tungsten carbide for coatings 25, 43, and 49. However, different
materials, having similar characteristics could also be used. The following
criteria should be used in selecting appropriate materials. The material used for
coatings 25, 43 and 49 should be a very hard, wear resistant material. The
preferred embodiment uses tungsten carbide for coating 25, 43, and 49. The
hardness of the tungsten carbide coatings of the preferred embodiment is in
excess of 65 on the Rockwell C hardness scale. Such hardness is sufficient to
provide a wear resistant sealing surface that is not easily scratched.

The material for inlays 27 and 45 should be a hard material that is relatively
ductile when compared to the material used for coatings 25, 43 and 49. The
material selected for inlays 27 and 45 must be sufficiently hard to allow
shearing of a wircline extending through the valve 11, and must also be
sufficiently ductile so that a small deformation will not cause fracture of the
material. The preferred embodiment uses Stellite for inlays 27 and 45. The
hardness of the Stellite used in the preferred embodiment is in the range of
about 40 to 50 on the Rockwell C hardness scale. This hardness is sufficient to
allow shearing of a wireline. However, Stellite was also sclected for the
preferred embodiment because it is relatively ductile when compared to the
material used for coatings 25, 43 and 49, and will not chip or fracture when
subjected to the deformations caused during shearing of ‘a wircline.

Referring now to FIG. 9, wireline 29 is shown extending through seat 217,
gate 17, and seat 21. Gate 17 is shown in a nearly closed position. If gate 17
were in its open position, hole 19 would be aligned with the flow passages
defined by holes 23 and 23’ of seats 21 and 21°. If gate 17 were in its closed
position, then coatings 25a and 25b would be completely obstructing the flow
passage defined by holes 23 and 23°, As shown in FIG. 9, gate 17 is moving
from its open position to its closed position as indicated by the arrow.

As gate 17 continues its movement from the open position to the closed
position, wireline 29 will eventually come into contact with inlay 27a on gate
17 and with inlay 45’ on seat 21°. Wireline 29 will also eventually come into
contact with inlay 27b on gate 17 and with inlay 45 on seat 21. As increasing
force is applied to gate 17, there will be a shearing action between inlay 27a
and inlay 45’ and between inlay 27b and inlay 45. This shearing action will
result in the shearing of wireline 29. Once wireline 29 is sheared, gate 17 will
be able to continue to its closed position.
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- 30_‘ - 18. The nethod of Caim 17 wherein the step of depositing a
shearing material in the groove is performed by depositing Stellite in the
groove. This Sheet Has Been Repl aced

-7- |l THIS SHEET HAS BEEN
REPLACED

Once the gate is in its closed position, and assuming that pressure is higher
at seat 21 than at seat 21°, then coating 25a will come into contact with
coating 49’, and possibly inlay 45, thereby creating a seal that will prevent
flow through the valve 11.

Since the shearing edges are formed by Stellite inlays 27 and 45, the shear
stresses will mainly be born by those edges, thereby insulating the carbide
coatings 25 and 49 from the high shear stresses developed by the shearing of
the wireline. Since coatings 25 and 49 will not have encountered the high
shearing stresses, chipping of those coatings will not occur, and the sealing -
integrity of the seal will have been preserved.

While the invention has been particularly shown and described with
reference to a preferred embodiment, it will be understood by those skilled in
the art that various changes in form and detail may be made therein without
departing from the spirit and scope of the invention.

CLAIMS: What is claimed is:

1. In a gate valve comprising a body, a flow passage, at least one gate
having a hole therethrough which registers with the flow passage when the
gate is in an open position, and at least one seat located in the flow passage
and to which the gate seals when in a closed position, the gate comprising in
combination:

a shearing edge located on an edge of the hole for shearing a wireline in the
flow passage, the shearing edge being formed of a material harder than the
gate; and the gate having a sealing surface that slidably engages the seat as the
gate moves to the closed position, the sealing surface being a coating of .
material having more hardness than the material of the shearing edge.

2. A gate valve according to claim 1 whereih the seat further
comprises a shearing edge made of a material harder than the material of the
gate.

3. A gate valve according to claim 1 wherein the seat further
comprises a shearing edge made of a material harder than the material of the
gate, and a sealing surface made of a material having more hardness then the

~ material of the shearing edge.

4. The gate valve according to claim 1 wherein the material of the
shearing surface is Stellite.

5. The gate valve according to claim 1 wherein the material of the
sealing surface is tungsten carbide.

This Sheet Has Been Replaced

AN

This is the replasement sheet

pate: 08 0CT 1897



19. The method of O aim 17 wherein the step of depositing a carbide coating

ar ound the”"]“fml”ﬂllﬂmnﬂl"ed by depositing tungsten carbi de.
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Once the gate is in its closed position, and assuming that pressure is higher
at seat 21 than at seat 21°, then coating 25a will come into contact with
coating 49°, and possibly inlay 45°, thereby creating a seal that will prevent
flow through the valve 11.

Since the shearing edges are formed by Stellite inlays 27 and 45, the shear
stresses will mainly be born by those edges, thereby insulating the carbide
coatings 25 and 49 from the high shear stresses developed by the shearing of
the wireline. Since coatings 25 and 49 will not have encountered the high
shearing stresses, chipping of those coatings will not occur, and the sealing
integrity of the seal will have been preserved.

While the invention has been particularly shown and described with
reference to a preferred embodiment, it will be understood by those skilled in
the art that various changes in form and detail may be made therein without
departing from the spirit and scope of the invention.

CLAIMS: What is claimed is:

1. In a gate valve comprising a body, a flow passage, at least one gate
having a hole therethrough which registers with the flow passage when the
gate is in an open position, and at least one seat located in the flow passage
and to which the gate seals when in a closed position, the gate comprising in
combination:

a shearing edge located on an edge of the hole for shearing a wireline in the
flow passage, the shearing edge being formed of a material harder than the
gate; and the gate having a sealing surface that slidably engages the seat as the
gate moves to the closed position, the sealing surface being a coating of .
material having more hardness than the material of the shearing edge.

2. A gate valve according to claim 1 whereiﬁ the seat further
comprises a shearing edge made of a material harder than the material of the
gate.

3. A gate valve according to claim 1 wherein the seat further
comprises a shearing edge made of a material harder than the material of the
gate, and a sealing surface made of a material having more hardness then the
material of the shearing edge.

4. The gate valve according to claim 1 wherein the material of the
shearing surface is Stellite.

5. The gate valve according to claim 1 wherein the material of the
sealing surface is tungsten carbide.
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20. The rethod of O aim 17 wherein the steps of forri ng a groove,

depositing ng the inl ay and coatin
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6. In a gate valve comprising a body, a flow passage, at least one steel
gate having a hole therethrough which registers with the flow passage when
the gate is in an open position, and at least one seat located in the flow
passage and to which the gate seals when in a closed position, the gate
comprising in combination:

a flat sealing surface on one side of the gate for slidingly engaging the seat,
the sealing surface comprising a carbide coating;

a flat back surface on an opposite side of the gate that is parallel to the
sealing surface;

the hole having a first circular opening intersecting the sealing surface and a
second circular opening intersecting the back surface;

the first circular opening defining a first circumference and the second
circular opening defining a second circumference; and

a shearing portion made of a shearing material harder than steel and more
ductile than the carbide coating of the sealing surface located at least partially
around the first circumference for shearing in the event of an emergency a
wireline extending through the flow passage.

7. The gate valve according to claim 6 wherein the shearing material is
Stellite.

8. The gate valve according to claim 6 wherein the carbide coating is
tungsten carbide.

9. The gate valve according to claim 6 wherein the seat comprises a
shearing edge made of a material harder than steel and more ductile than
tungsten carbide.

10. The gate valve according to claim 6 wherein the seat additionally
comprises a carbide coating located on at least part of a portion contacted by
the gate.

11. The gate valve according to claim 6 wherein the shearing portion is
located on both the first circumference and the second circumference.

12. In a gate valve comptising a body, a flow passage, at least one gate
having a hole therethrough which registers with the flow passage when the
gate is in an open position, and at least one seat located in the flow passage
and to which the gate seals when in a closed position, the gate comprising in
combination:

a flat sealing surface on one side of the gate for slidingly engaging the seat,
the sealing surface comprising a carbide coating;
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a flat back surface on an opposite side of the gate that is parallel to the
sealing surface, the back surface comprising a carbide coating;

the hole having a first circular opening intersecting the sealing surface and a
second circular opening intersecting the back surface;

a first groove across the sealing surface intersecting the first circular
opening;

a second groove across the back surface intersecting the second circular
opening; and

an inlay in both the first and second groove of a shearing material harder
than steel and more ductile than the carbide coating of the sealing surface.

13. The gate valve according to claim 12 wherein the shearing material
is Stellite.

14. The gate valve according to claim 12 wherein the carbide coating is
tungsten carbide.

15. The gate valve according to claim 12 wherein the seat comprises a
shearing edge made of a material harder than steel and more ductile than
tungsten carbide.

16. The gate valve according to claim 12 wherein the seat additionally

comprises a carbide coating located on at least part of a portion contacted by
the gate.

Been Rzﬂa"ed
\\ \“ This is the replacement sheet

Date: 08 oCT B9?



FlG. 1

£
= L:;t
Vs

15 2

S _ 2 l{i %

N

1

(7~ 7'

This is the replasement sheet

Date: 0 8 OCT m?



4 17 7
43\‘\/?__']—\ STa~g 1370 . IS
19— 43a-] | a3 29/ A
’ Q | 19

u ' - 27an\} 4,27b ~
2-,8J ] E'I 27a /R e
‘ .
25T 3804 L-39b .
7S 25a¢4] -25b
\-/ | =

4=t

Fl6. 2 FIG. 3 Fl6. 4

6 21 )

s ;
' 45
45 45 / / yd

6=t - Ca | a7
FIG. 5 FIG. 6 FIG. 7

This is the replacement sheet

68 OCT 1997

Date:



30
39 35 133 37
oC 8 L
L /S S
7
FlG. 8A
A 27 37 39 2 2l 43

’
<.'\“~

e e e e e e e S ]

’///l

FVE R R W R R W

This is the replacement sheet

Date: 0 B ocT 99



i

i e

L=

{REPLACEMENT SHEET
27 APR 1998

- 10 -

GATE VALVE
ABSTRACT

An improved gate for a gate valve will allow sharing of a wireline extending through
the gate valve while preserving post-shear seal integrity. The improved gate comprises
an inlay of hard ductile material such as Stellite along the shearing edge of the gate.
The gate also comprises a coating of an extremely hard material such as tungsten
carbide on the sealing surface of the gate. The invention also covers an improved gate
seat. The improved seat also comprises an inlay of a hard ductile material such as
Stellite along its shearing edge. The improved seat can also have a coating of an
extremely hard material such as tungsten carbide on part of its sealing surface.

Fig 9.
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FIGS.8A-8D are parts of a sectional view taken along the line 8-8 in FIG.1
and showing the steps used in connecting the inlay to the gate.

FIGS.9 is a cross sectional view of the gate of FIG.2 and of the seat of
FIG.5 showing the shearing of a wireline,

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, valve 11 is a standard gate valve. Valve 11 has a body
13, and a flow passage 15 that extends transversely through body 13. Valve 11
has a gate 17 with a hole 19 transversely through body 13. Valve 11 has a gate
17 with a hole 19 therethrough. The gate 17 can be either split as shown or it can
be a single slab. Gate 17 is shown in the open position. Of course, both halves
must open and close together. The valve 11 shown in FIG. 1 is a non-rising-stem
type valve, however, this invention can similarly be used on rising-stem type
valves, in which case the gate 17 would look like the gate 17 shown in FIG. 2.
Also shown in FIG. 1 are ring shaped valve seats 21 and 21’ which have holes
23 and 23’ that register with the flow passage 15 of the valve.

When gate 17 is in the open position, the hole 19 of gate 17 registers with
flow passage 15 of the valve 11 thereby allowing flow through the valve.
When the gate is closed, the hole 19 no longer registers with the flow passage
15. Instead, the coating 25 (FIG. 2) registers with the flow passage 15 and
comes into contact with seat 21.

FIG. 2 shows gate 17 in more detail. The gate 17 shown in FIG. 2 is for a
rising-stem type valve and is therefore configured a little differently than gate
17 shown in FIG. 1.

Gate 17 has some features that ar€ identical except for being located on
different sides of gate 17. For convenience, some of the numerals representing
such features are followed by the letter "a" or the letter "b". The numerals
followed by the letter "a" refer to features located on one side of gate 17,
while the same numeral followed by a letter "b" refers to the same feature, but
located on the other side of gate 17. For example, Stellite inlay 27a refers to
the Stellite inlay 27 located on one side of gate 17, while Stellite inlay 27b
refers to the Stellite inlay 27 located on the other side of gate 17. When one of
these numerals is not followed by either the letter "a" or the letter "b", then the
reference is to the feature in general, irrespective of the side of gate 17 on
which it is located.

According to this invention, gate 17 has an inlay 27 along its shearing edge.
Inlay 27 is formed of a hard ductile material. The hardness is desirable to
facilitate shearing of a wireline 29 (shown in FIG. 9). The harder the material,
the better it will shear the wircline. However, extremely hard materials, such
as carbides, are also very brittle. Brittleness is not desired because chipping
occurs thereby reducing the sealing capability of the gate. Some ductility is
desirable because it prevents chipping. The preferred embodiment of the
invention uses Stellite. Stellite is a hard ductile material. It is hard enough to
allow shearing of the wireline, but is more ductile than carbide materials,

thereby preventing chipping. REPLACEMENT SHEET
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Once the gate is in its closed position, and assuming that pressure is higher
at seat 21 than at seat 21°, then coating 25a will come into contact with
coating 49°, and possibly inlay 457, thereby creating a seal that will prevent
flow through the valve 11.

Since the shearing edges are formed by Stellite inlays 27 and 45, the shear
stresses will mainly be bom by those edges, thereby insulating the carbide
coatings 25 and 49 from the high shear stresses developed by the shearing of
the wireline. Since coatings 25 and 49 will not have encountered the high
shearing stresses, chipping of those coatings will not occur, and the sealing
integrity of the seal will have been preserved.

While the invention has been particularly shown and described with
reference to a preferred embodiment, it will be understood by those skilled in
the art that various changes in form and detail may be made therein without
departing from the spirit and scope of the invention.
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CLAIMS : What is claimed is :

. 1. In a gate valve comprising a body, a flow passage, at least one gate
having a hole therethrough which registers with the flow passage when the
gate is in an open position, and at least one seat located in the flow passage
and to which the gate seals when in a closed position, the gate comprising in
combination:

a shearing edge located on an edge of the hole for shearing a wireline in the
flow passage, the shearing edge being formed of a material harder than the
gate; and the gate having a sealing surface that slidably engages the seat as the
gate moves to the closed position, the sealing surface being a coating of
material having more hardness than the material of the shearing edge.

2. A gate valve according to claim 1 wherein the seat further
comprises a shearing edge made of a material harder than the material of the

gate.

3. A gate valve according to claim 1 wherein the seat further
comprises a shearing edge made of a material harder than the material of the
gate, and a sealing surface made of a material having more hardness then the
material of the shearing edge.

4. The gate valve according to claim 1 wherein the material of the
shearing surface is Stellite.

S. The gate valve according to claim 1 wherein the material of the
sealing surface is tungsten carbide. -

-

6. In a gate valve comprising a body, a flow passage, at least one steel
gate having a hole therethrough which registers with the flow passage when
the gate is in an open position, and at least one seat located in the flow
passage and to which the gate seals when in a closed position, the gate
comprising in combination:

a flat sealir{g surface on one side of the gate for slidingly engaging the seat,
the sealing surface comprising a carbide coating;

a flat back surface on an opposite side of the gate that is parallel to the
sealing surface;
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the hole having a first circular opening intersecting the sealing surface and a
second circular opening intersecting the back surface;

the first circular opening defining a first circumference and the second
circular opening defining a second circumference; and

a shearing portion made of a shearing matenal harder than steel and more
ductile than the carbide coating of the sealing surface located at least partially
around the first circumference for shearing in the event of an emergency a
wireline extending through the flow passage.

7. The gate valve according to claim 6 wherein the shearing material is
Stellite.

8. The gate valve according to claim 6 wherein the carbide coating is
tungsten carbide.

9. The gﬁte valve according to claim 6 wherein the seat comprises a
shearing edge made of a material harder than steel and more ductile than
tungsten carbide.

10. The gate valve according to claim 6 wherein the seat additionally
comprises a carbide coating located on at least part of a portion contacted by
the gate.

11. The gate valve according to claim 6 wherein the shearing portion is
located on both the first circumference and the second circumference.

12. In a gate valve comprising a body, a flow passage, at least one gate
having a hole therethrough which registers with the flow passage when the
gate is in an open position, and at least one seat located in the flow passage

and to which the gate seals when in a closed position, the gate comprising in
combination:

a flat sealing surface on one side of the gate for shdmgly engaging the seat,
the sealing surface comprising a carbide coating;
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a flat back surface ofi an opposite side of the gate that is parallel to the
sealing surface, the back surface comprising a carbide coating;

the hole having a first circular opening intersecting the sealing surface and a
second circular opening intersecting the back surface;

a first groove across the sealing surface intersecting the first circular
opening;

a second groove across the back surface intersecting the second circular
opening; and

an inlay in both the first and second groove of a shearing material harder
than steel and more ductile than the carbide coating of the sealing surface.

13. The gate valve according to claim 12 wherein the shearing material
is Stellite.

14. The gate valve according to claim 12 wherein the carbide coating is
tungsten carbide.

15. The gate valve according to claim 12 wherein the seat comprises a
shearing edge made of a material harder than steel and more ductile than
tungsten carbide.

16. The gate valve according to claim 12 wherein the seat additionally
comprises a carbide coating located on at least part of a portion contacted by
the gate.
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GATE VALVE
ABSTRACT

An improved gate for a gate valve will allow sharing of a wireline extending through
the gate valve while preserving post-shear seal integrity. The improved gate comprises
an inlay of hard ductile material such as Stellite along the shearing edge of the gate.
The gate also comprises a coating of an extremely hard material such as tungsten
carbide on the sealing surface of the gate. The invention also covers an improved gate
seat. The improved seat also comprises an inlay of a hard ductile material such as
Stellite along its shearing edge. The improved seat can also have a coating of an
extremely hard material such as tungsten carbide on part of its sealing surface.

Fig 9.
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