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BACKGRG®UND OF THE INVENTION

5 The present invention relates to fluid control gate valves and, more
particularly, to gate valves equipped to provide a reliable, locked pressure
seal between the valve stem and valve bonnet regardless of whether the
gate is in an open or closed position.

Gate valves typically include resilient packing around the stem

10 forming a seal between the stem and the bonnet body in order to prevent
fluid or pressure which may leak into the valve body chamber from escaping
out around the valve stém. Sometimes it is desirable to replace or repair the
stem packing while the valve is in service. Gate valves designed for this
mode of operation often include a backseat seal which extends radially from

15 the stem and has an annular, upwardly facing axial sealing surface that can

' be backseated up against an annular, downwardly facing sealing surface of

the bonnet and locked in place when the gate is in the fully closed position.
Others include backseat or some other secondary sealing capability to
isolate the stem packing when the gate is in the open position but lack

20 locking means for locking the backseat or secondary seal when the gate is in
an open position. Because these designs lack locking means for the seal
when the gate is in an open position, it is possible that the backseat or
secondary seal may leak if the stem is jarred or moved during packing
replacement or repair while the gate is in this position.

25

SUMMARY OF THE INVENTION

The present invention provides means for locking a secondary or

backseat seal in place for isolating gate valve stem packing regardless of

30 whether the gate is in an open or closed position. The various embodiments
of the present invention utilize radial surface sealing means for isolating the
stem packing when the valve is in the open posiiion. in the present
invention, a flexible metallic or elastomeric annular ring having resiliency in

, the radial direction is fitted between the stem and the bonnet body to seal off
35
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a central vertical half-section of a first embodiment of the
gate valve assembly of the present invention with the valve in a normal
10 operating valve open position.
FIG.2 is an enlarged section of the gate valve assembly of FIG.1
showing the sealing member with the gate locked in the open position.
FIG.3 is an enlarged section of the gate valve assembly of FIG.1
showing the sealing member and including an O-ring seal.
15 FIG.4 is a central vertical half section of a second embodiment of the
gate valve assembly of the present invention with the valve in a normal
operating valve open position. .
FIG.5 is a central vertical half section of the gate valve assembly of
FIG.4 showing the sealing member with the gate locked in the open position.
20 FIG.6 is a central vertical half section of the gate valve assembly of
FIG.4 showing the sealing member with the gate locked in the closed
position.
FIG.7 is a central vertical half section of a third embodiment of the
gate valve assembly of the present invention.
25
DESCRIPTION OF THE PREFERRED EMBODIMENTS

As illustrated in FIG.1, a gate valve 10 according to the present

invention includes a generally annular valve body 12 having a valve cavity

30 14 and defining a fluid flow passage 16. A valve bonnet 18 having a flange
20 is secured to the valve body 12 by bolts 22 or similar means fastened
through the flange 20. An internally threaded bonnet cap 24 is secured to
the bonnet 18 by mating with external threads 26 on the bonnet or by other
suitable means. A valve stem 28 is rotatably received through the valve

35 bonnet 18 and cap 24 such that the stem 28 extends into the valve cavity 14.
A first end 30 of the stem 28 is adapted to receive a handle (not shown) or



 backseat seal in place for isolating gate valve stem packing regardl ess of
30 . - "whether the gate is in an open or closed position. The various
enbodi ments of the present invention utilize radial surface sealing nmeans
for isolating the stem packing when the valye is in the open position. In
the present invention, a flexible nmetallic or elastoneric annular ring

havi ng resi Iiencq\g in gﬂf]ﬁ radial directionis fitted Fb1 tween the stemand
the bonnet bodyP{§" §RiaDIg terqye meansiorsgiective iptatieR o g?e stem.s8Aecead gfsk ed
whil e the gate 33 of the stenmo2@ had @xtdrnanthbyadsdahiasteting evigageian iatethalet i on

causing an u'O'Oetrhrga“cfefaa Sger%g t3gec>f aéaetetlﬁ't nut 37 secured in the valve gate 38. The
valve gate 38 has a horizontal passage 40 adapted to be selectively aligned
5 with the fluid flow passage 16.to open the valve 10. The gate 38 can be
moved along the vertical axis 42 such that the passage 40 is out of
alignment with the flow passage 16 in order to close the gate. The vertical
movement of the gate 38 is effected by rotation of the stem 28 relative to the
gate lift nut 37. A gate seat 42 having a seat flow passage 44 for alignment
10 with the flow passage 16 and the horizontal passage 40 is provided to form a
sealed flowpath between the gate 38 and the vaive body 12. ‘A split bearing
retainer 43 is positioned in a slot 45 in the stem 28. Bearing means 46 are
mounted in the bonnet 18 and around the stem 28 to rotati'onally support the
stem 28 relative to the bonnet 18. Bearing means 46 may comprise a
15 plurality of rollers 47 mounted in bearing races 49 or other suitable means.
An annular collar 48 having a radially extending flange 50 at the upper end
and external threads 52 at the lower end is telescopically received in an
annular space 51 in the upper end of the bonnet 18. The bonnet 18 is
provided with internal threads 54 which mate with the external threads 52 of
20 the collar 48. The collar 48 is received such that the lower surface of the
flange 50 contacts the upper end surface 56 of the bonnet 18, while bearing
means 46 contact the upper surface of the flange 50. A valve stem packing
assembly 58 is provided in the annular space 51 to form a seal between the
stem 28 and the bonnet 18. Any of several types of known stem packing
25 assemblies, such as disclosed in U.S. Patent 4,527,806, are suitable.
As shown in FIG.S 1 and 2, the bonnet 18 is provided with a radially
inward extending shoulder 60 having an upper end 62 and a lower end 64.
An annular bonnet backseat sealing surface 66 is formed on a beveled lower
surface of the shoulder 60. The stem 28 is provided with a radially outwardly
30 extending portion 68 having formed on the upper surface thereof an annular
stem backseat sealing surface 70. The stem backseat sealing surface 70 is
adapted to engage the bonnet backseat sealing surface 66 in sealing
engagement when the valve 10 is in the closed position. The bonnet 18 is
provided with an inner annular groove 72 at its lower end. The groove 72 is
35 adapted to receive annular sealing means 74. In a preferred form, sealing
means 74 comprise an annular lip seal ring having a base 76 and two axially



contact a surface at the bottom of the bonnet, thus preventing upward axi al
or radi al nmovement of the stem 5 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
is a central vertical half-section of a first enbodi ment of the gate valve.
assenbly of the present i nvention vvith-the_4val ve in anormal 10
~operating valve open position. FIG2 is an'éenl arged section of the gate
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groove 72, respectively, such that the leg members 78, 79 are biased
5 radially toward each other. The stem 28 is provided with a reduced diameter
section 29 such that when the stem 28 is in normal operating positions, the
inner sealing lip 80 is not in contact with the stem 28, preserving the sealing
means 74 until use is required. The extending portion 68 is provided with a
lower surface 84 adapted to contact the upper surface 86 of the annular ring

10 base 76 when the valve is in the open position. The inner annular groove 72
is provided with internal threads 88 at its lower end adapted to engage an
externally threaded jam nut 100 provided with an annular support ring 102
extending axially upward to be received between leg members 78,79 of the
annular sealing means 74 to support the sealing means 74. The

15 embodiment of FI1G.3 is substantially the same, except for the utilization of
an o-ring 104 or similar means for isolation of grease injection pressure from
sealing means 74.

In order to activate the backseat, or secondary, seal in the closed
position, the bonnet cap 24 is partially unthreaded from the bonnet 18

20 releasing the stem 28 for vertical movement in the upward direction in FIG.1.
The stem 28 is moved upward by force exerted on it by internal valve
pressure and/or by rotation of the stem 28 relative to the gate lift nut 37,
until the stem backseat sealing surface 70 contacts the bonnet backseat
sealing surface 66.

25 In order to activate the secondary seal in the open position, the stem
28 is rotated such that the gate 38 is moved to the open position until the
gate 38 is in contact with either the bonnet 18 or a stop surface fixed to the
bonnet 18. Next the bonnet cap 24 is removed. Then the bearings 46 and
split bearing retainer 43 are removed, enabling vertical movement of the

30 stem 28 in the downward direction of FIG.1. Continued rotation of the stem
28 in the direction for opening the gate 38 will cause the stem to move .
vertically downward such that the reduced diameter section 29 is moved
downward and away from the inner sealing lip 80, causing the inner sealing
lip 80 to engage the stem 28, thereby activating sealing means 74.

35 Movement of the stem 28 is continued until the bottom surface of the
extending portion 68 contacts the top surface of the sealing means base 76.



operating val ve open position. FIG5 is a central vertical half section of
the gate valve assenbly. of FIG 4 showi ng the sealing member with the gate

| ocked-in the open position. 20 FIG6 is a central vertical
hatf section of the gate valve assenbly of FIG 4 show ng the sealing member
with the gate | ocked in the closed p05|t|on5' FIG7 is a central vertical
hal f section of a third enbodi nent of the gate valve assenbly of the -

present invent \With tt@g&iﬁ%ﬂtﬁﬂh @Nn@iztwﬁ tHEEBBERBEﬁJB BWB@E 86Fdce, Mse stem
illustrated in e .val ve 10 or,di n ention
i ncl udes a genggaﬁs rota 5%85%‘* '§é'"?/§‘ y oc pr§v§g @rﬁ{}h{tbe%/
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packing 58. After testing the newly installed stem packing 58, the stem 28 is -
5 rotated in the direction for clos‘ln'g the gate 38, causing the stem 28 to move
upward allowing reassembly of the bearings 46, retainer 43, and bonnet cap
24, |
A second embodiment of the invention is illustrated in FIG.S 4-6. The
inner surface of the bonnet 218 is provided with a stem upstop 217
10 comprising a radially inward extending portion having a lower stop surface
219. An externally threaded jam nut 200 having a stem downstop 201
comprising a radially inward extending portion having an upper stop surface
203 is received in an internally threaded portion 272 of the bonnet 218. An
annular support ring 202 is supported by the jam nut 200 for-locating and
15 maintaining sealing means 274. The stem 228 is provided with an extending
portion 268 having upper and lower stop surfaces 267, 269 and a reduced
diameter section 229.
In operation, the secondary seal provided by sealing means 274
serves in both the open or closed position. As shown in FIG.4, the inner
20 sealing lip 280 does not contact the stem 228 during normai operation
because the reduced diameter section 229 provides for a range of stem
movement without contact. |
When backseating or secondary sealing is desired in the valve open
position, the stem 228 is advanced fully downward until the lower stop
25 surface 269 of the stem 228 contacts the upper stop surface 203 of the
downstop 201. The inner lip 280 contacts an upper circumferential surface
281 of the extending portion 268, forming a seal therewith. The stem 228 is
rotated until it is mechanically locked, enabling replacement and testing of
the stem packing 258. |
30 When backseating or secondary sealing is desired in the valve closed
position, the stem 228 is advanced fully upward until the upper stop surface
267 of the stem 228 contacts the lower stop surface 219 of the downstop
201. The inner lip 280 contacts a lower circumferential surface 282 of the
extending portion 268, forming a seal therewith. ‘The stem 228 is rotated
35 until it is mechanically locked, enabling replacement and testing of the stem
packing 258.



20 is sécured to the valve body 12 by bolts 22 or similar neans fastened
t hrough t-he flange 20. An internally threaded bonnet cap 24 is secured to
t he bonnet 18 by mating with external threads 26 on the bonnet or by other.
suitabl e neans. A valve stem 28 is rotatablLy received through the valve 35
bonnet 18 and cap 24 such that the stem 28 éxtends into the valve cavity
14. Afirst end 30 of the stem 28 is adapted to receive a handle (not -
shown) or - 3- ot Achird @nizddimentofiine ineentior isrillustiated invklG.8t dthieon of t he

chomge oo <PRHRR B SrRSSAR FnRTbeR bl Pogpiis ugiahenr o,
t he val ve gat ettigenttiadiment as for the first embodimen?described above. A stem 328
has an enlarged diameter portion 329 provided with upper and lower
5 backseat sealing surfaces 367'; 369. The bonnet 318 is provided with
internal threads 388 for engagement with a threaded jam nut 300. The jam
" nut 300 is adapted to locate and maintain sealing means 274. Preferably,
sealing means 274 comprise an annular seal having an outer sealing lip 382
and an inner seal surface 380. The outer lip 382 forms a seal with the inside
10 of the bonnet 318. The seal surface 380 is adapted to engage the lower
backseat sealing surface 369 when the stem 328 is lowered into a valve
open position. The jam nut 300 is provided with a plurality of channels or
vents 301, preferably uniformly spaced and centered, for channeling internal
pressure underneath the seal 274 thereby increasing sealing contact
15 pressure with the lower backseat sealing surface 369. _
Although the preferred embodiments of the present invention have
been herein shown and described, it is clear that variation and modification
can be made without departing from what is regarded to be the subject
matter of the invention.
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valve gate 38 has a horizontal- passage 40- adapt ed to be selectively aligned
. -with the fluid fl ow passage 16to n_the val ve 10. The gate 38

5
~can be-noved al ong the verti cdhisg ﬂﬂ at the passage 40 is out of
alignment with the flow passage ﬂ cI oS i cal
nmovenent of the gate 38 is effe n of h'é"”§t\“eh‘h‘-ﬂ8”.$%B§E!Nv to
the gate |ift nut 37. A gate seat 42 haV| ng a seat il ow pBSEBMEER4 f or
alignment 10 WE CLAMIth the flow passage 16 and the horizontal passayge 40
is provided to forma sealed flowath between the gate 38 and the val ve
body 12. A split bearing retainer 43 is positioned in a slot 45 in the stem
28. Bearing nmedhsA4iiahbackseahvalyeiassembhboomprtising: and around the stem 28 to
rotationally support the stem.28 relative to the bonnet 18. Bearing neans
46 may conprise a 15 plurality of rollers 4g§rmunted i n_bearing

races 49 or other su@ V@JM@@W&M‘“WW@@@'%FW@P gand @i grperatadi al Iy
extendi ng fl anggyr@nfdl flollepasaage; end

a valve gate adapted to reciprocate vertically within said valve
chamber, said gate having a generally horizontal opening therethrough
adapted to move into and out of alignment with said flow passage to effect
an open or closed valve position;

a valve stem adapted to be received in threaded engagement with a
gate lift nut mounted in said gate such that rotation of said stem causes
vertical movement of said gate;

a valve bonnet fixed to said valve body receiving said stem
therethrough; |

a stem packing assembly mounted in said bonnet and adapted to
form a seal between said stem and bonnet;

means for sealing between said stem and bonnet located between
said packing assembly and said valve chamber when said valve gate is inan
open or closed position.
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gnboVe 72, respectively, such that the Ieg ‘menber § 78, 79 are biased 5

radially tomard each ot her. Th61§ksm%ﬂﬁmB$m ?Hed ter .
~section 29 such that when the ste mal éﬁﬁ$sm@ED®6$IBmm$, t he
inner sealing lip 80 is not in coﬂl steml 28, ;ﬁ&ﬂnﬁﬂﬂnm)the '
sealing neans 74 until use is req e extendi ng portrom 68 ts——— '

provided with a | ower surface 84 adapted to contact the upper surface 86 of

the annular ring 10 base 76 when the valve is ' n position
The i nner annul-ar groove 72 is provided with internal at its.
| ower end adapted to engage an externally threaded ja 1 rovi ded
wi th an annul ar support ring 102 extendi ng axi d t recei ved
bet ween | eg nenbers 78,79 of the annul ar seal T t port the
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o . .
sealing means 74. In order to activate the backseat, or secondary, seal in
the cl osed position, the bonnet cap 24 is partially unthreaded fromthe

bonnet 18 20 rel easing the stem 28 for vertical_, _V'gmem‘ TN e
~upward direction in FIG 1. The stem 28 I's meted upwar ﬁﬁf‘ FMEdxert €d flon

it by internal valve pressure and/or by rotation of t to
the gate lift nut 37, until the stem backseat sealin Lsﬁref ace- W@bac S

t he bonnet backseat seali-ng surface 66. 25 - In order to
activate the secondary seal in the open position, the stem 28 is rotated
such that the gate 38 is nDVRUAOBATKSEAT VATVE ASSEMELY he gate 38 is in

contact with either the bonnet 18 or a stop surface fixed to the bonnet 18.
Next the bonnet cap 24 is renoved. Then the bearings 46 and split bearing

retainer 43 are renoved, enabme(GRgurq'Ior-rqurﬂqVENrnohe

5 The present invention relates to fluid control gate valves and, more
particularly, to gate valves equipped to provide a reliable, locked pressure
seal between the valve stem and valve bonnet regardless of whether the
gate is in an open or closed posmon

Gate valves typically include resilient packing around the stem
10 forming a seal between the stem and the bonnet body in order to prevent
' fluid or pressure which may leak into the valve body chamber from escaping

out around the valve stem. Sometimes it is desirable to replace or repair the
stem packing while the valve is in service. Gate valves designed for this
mode of operation often include a backseat seal which extends radially from

15 the stem and has an annular, upwardly facing axial sealing surface that can
be backseated up against an annular, downwardly facing sealing surface of
the bonnet and locked in place when the gate is in the fully closed position.
Others include backseat.or some other secondary sealing capability to
isolate the stem packing when the gate is in the open position but lack

20 locking means for locking the backseat or secondary seal when the gate is in
an open position. Because these designs lack locking means for the seal
when the gate is in an open position, it is possible that the backseat or
secondary seal may leak if the stem is jarred or moved during packing
replacement or repair while the gate is in this position.

25 | |

| SUMMARY OF THE INVENTION

The present invention provides means for locking a secondary or
backseat seal in place for |solatmg gate valve stem packlng regardless of
30 whether the gate is in an open or closed position. The varlous embodiments
of the present invention utilize radial surface sealmg means for isolating the
stem packing when the valve is in the open posmon In the present
invention, a flexible metallic or elastomeric annular ring having resiliency in
the radial direction is fitted between the stem and the bonnet body to seal off
35
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30° stem 28 in th@hlﬁiSthtWEeedRP ¢d on of FIG 1. Continued rotation
of the stem28 in the dir ing the gate 38 will cause the stem
to nove . vertically down t he redud] T Sectroi 29 is
noved downward and away fr he |nner sealing |i ﬂgg!‘g'ggﬁghﬁéﬂﬁ% iinner

seal i ng Ilp 80 to engage the stem 28, thereby act p%t i:p.q. ymﬂ?%gﬁ NS 74.

35 f the stem 28 is cdntinued face of
t he extendlng 68 contacts the-top surface of the sealing means base
76. -5- Wth the gate 38 st|II |n contact with th atN
surface, the s i of at.e s_nechani cdl fysl sueEesd- ang=EN |
orevented fro aé" rbacf<séaat vive'B54dm fy domprising ©9 ™ e o

a vaive body having art interior valve chamber and a generally
horizontal flow passage; '

a valve gate adapted to reciprocate vertically within said valve
chamber, said gate having a generally horizontal apening therethrough
adapted to move into and out of alignment with said flow passage to effect
an open or closed valve position;

- a valve stem adapted to be received in threaded engagement wnth a
gate lift nut mounted in said gate such that rotation of said stem causes
vertical movement of said gate;

a valve bonnet fixed to said valve body receiving said stem
therethrough;

a stem packing assembly mounted in said bonnet and adapted to
form a seal between said stem and bonnet;

means for sealing between said stem and bonnet located between
said packing assembly and said valve chamber when said valve gate is in an
open or closed position.
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rot at ion. In th| s position, seali ng neans 74 enabl gxehang R0 e=sfem
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stem 28 to nove upward all owi ng reasse Iy of the 'axm@rag |n r 43,
and bonnet cap 24. A second enbodi nent t he i nventkes: &t in
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po[tfon 268 havi ng upper and | ower stop surfaces 267, 269 and a reduced
di ameter section 229. In operation, the secondary sea et —Seat i
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the Stem packing 258. 30
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generally horizontal flow passage; a valve gate adapted to reciprocate
vertlcally within said val ve chanber said gate having a generally
héri zont al openi ng t her et heugh—adapted= T
with said fl ow passage to ;fﬂﬁssHﬁﬁﬁﬂﬁﬁBEﬁNo
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stem adapted to be receivefl
nounted in said gate such L fotatron of sald ste
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novenent of said gate; a valve bonnet flxed to said val ve body recerving
said stemtherethrough; a ste !ﬂﬂ |y mounted in said bonnet and
adapted to forma seal between bonnet; first neans for
providing a seal between said stem and said

DUAL BACKSEAT VALVE ASSEMBLY

ABSTRACT

A dual backseat gate valve assembly provides a locked pressure seal
between the valve stem and valve bonnet of a gate valve when the gate valve is in
both an open and_.closed position. A radial surface sealing ring is positioned
between the valve stem and the bonnet body to seal off the stem packing.
Rotation of the valve stem to lift the valve gate by way of a lift nut caused an

upper surfac_e of thé gate o contac_t a surface at the bottom of the bonnet.
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bonnet mhen sai d val ve gate is in an open. position, said first seal neans
bei’ng Iocated bet ween sai d packi ng assenbly and said val ve chanber; second
means for providing a seal between said stem and said bonnet when sald

val ve gate is.in .a closed position, said second seal nmeans being | ocated -
bet ween sai d packing assembly and-said val ve chanber; REPLACEMENT SHEET
- 7 - said first seal neans conprising a sealing surface formed on said
.stentand a seallng nenber flxed relatlve to said bonnet for engaglng

DUAL BACKSEAT VALVE ASSEMBLY .

o o REPLACEMENTSHEET
. ._ ABST_RACT Date U4MAY1996

- A dual backseat gate-'valve assembly provides a locked pressure seal |
between the valve stem and valve bonnet of a gate valve when the gate valve is in
both an open and ctosed posmon A radial surface seahng ring is posmoned

' ‘b“etween the valve stem and the borinet body to seal off the stem packmg |
- Rotation of the valve etem to lift the valve gate by way of a lift nut caused an

upper surface of the gate to contact a surface at the bottom of the bonnet.
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: REPLACEMENT SHEET
sai d_seal ing surface when said valve gate is in the open p05|t|on 2. The
val ve assenbl y of claiml, wherein sai d6f| rst seal ne A S

radi al |l y-energi zed seal ring. 3. The Vval ve assenbly FEEL&GEME‘ Wherél
sai d second seal neans conprises a sealing surface fonned ongsaads(@s ﬁa apd
a sealing nenber fixed relative to said bonnet for engagfifig--Sa+ ea ng
surface when said valve gate is in the closed position 7 The—vat ve-:
assenbly of claim 3} vxhegedual@@c&seatr\@veaaasmwrmmmmgmans conpri se
radi al | y-energi zed seal rings. 5. The val ve assenbly of claim4, wherein

said first and second sealvaieabsedyhanngsn im@ﬁargjawerdqﬁmbéyamergi zed seal
ring. 6. The val ve assenbly of claim1l, wherein said first seal neans

conprises a prgsssfafy Hofz8htt AowiSassagBY-

a valve gate adapted to reciprocate vertically within said
valve chamber, said gate having a generally horizontal opening
therethrough adapted to move into and out of alignment with said flow
passage to effect an open or closed valve positidn;

a valve stem adapted to be received in threaded

~engagement with a gate lift nut mounted in said gate such that rotation of
said stem causes vertical mgvement of said gate;

a valve bonnet fixed to said valve body receiving said stem
therethrough;

a stem packing assembly mounted in said bonnet and
adapted to form a seal between said stem and bonnet;

first means for providing a seal between said stem and éaid
bonnet v;lhen said valve gate is in an open position, said first seal means.
being located between said packing assembly and said valve chamber;

second means for providing a seal between said stem and
said bonnet when said valve gate is in a closed position, said second seal
means beihg located between said packing assembly and said valve

chamber;
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said first seal means comprising a sealing surface formed on
said stem and a sealing member fixed relative to said bonnet for engaging
said sealing surface_ when said valve gate is in the open position.

2. The valve assembly of claim 1, wherein said first seal means
comprises a radially-energized seal ring.

3. - The valve assembly of claim 1, wherein said second seal means
comprises a sealiﬁg surface formed on said stem and a sealing member fixed
relative to said bonnet for engaging said sealinQ surface when said valve gate
is in the closed position.

4. The valve assembly of claim 3, wherein said first and second
seal means comprise radially-energized seal rings.

5. The valve assembly of claim 4, wherein said first and second
seal means comprise a single radially—energized seal ring.

6. The valve assembly of claim 1, wherein said firsf seal means

comprises a pressure-energized seal ring.
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