PATENT AKER. 022PCT APPLI CATI ON FOR UNI TED STATESLETTERS PATENT FOR

Dl RECTI ONAL GATE VALVE BY PAULO CEZAR SI LVAPAULOTI TLE: DI RECTI ONAL GATE
VALVE RELWOBEDI0AIBSY 44 CATI ON [ 0001] Thi s application clai necprisesoony7e® U. S.
Provi si onal Patent Application 61/122,001, filed Decenber 12, 2008, and
entitled SUBSEA BOOSTI NG CAP SYSTEM the disclosure of which is hereby

i ncorporated by reference in its entirety. BACKGROUND Field of the

Di scl osure [0002] The present disclosure relates generally to ]?,ﬁi‘ﬁgfal ves,
and in particular, to directional gate valves. Description of € Rel ated
Art [0003] Gate valves are generally well known in the artARRR.0R2PETMRNY
uses. For
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exanple, in oilfield conpletions, the nost cormon type of valve in use is
the gate valve, due to its sinple construction and effective design. This
val ve typwoisiooggsssal |y mounted with three nam seal i ng ecmus2@ae’6ds t h a
full bore passage feature, and can have a conpliant relative novement
between the parts. This can result in an increase in seal effectiveness
that is directly proportional to the rising pressure, which can provide for
relatively r%ﬁ?ii-ﬁ é%ybﬁRtQLgfﬁRgﬁﬁﬁfce' [0004] A gate valve
construction can be based on a blocking systemusing, for exanple, a flat

rectangul ar HELLTED APIYCATUON. Through a |inear novenent, a portion of
t he bl ocking system can be positioned across a bore passage to cl ose the

gate val ve: or WRBIP! ofifl A9iaSh AIAARNE PPS! bhANGH.SAAEARAKuIA cover the

bore passage to ope te valve. However, conventional gate

val ves generally esi gne It her rm [ k flow
al t oget her. NUIti§ﬁ§2§§bzé@“Q%%a?@gH?ﬁﬁ@%ﬁaﬁ?B§¢€bﬁ§gggﬁ%ﬁgﬁjﬂggb§ﬁe
direction of the flow path. [0006] The present disclosure is directed to
overcom ng, or at YeHHM teaiisslasyrerohwhishisdistady gicorperseeddy refereaccat its he i ssues
set forth above. SUVWARY [0007] An enbodi nent of the present disclosure is
directed to a direaticgnal gate val ve. The gate val ve conprises a val ve
body. A first flow path, a second fl ow

BACKGROUND

Field of the Disclosure
[0002] The present disclosure relates generally to gate valves, and in particular, to
directional gate valves.
Description of the Related Art
[0003] Gate valves are generally well known in the art and have many uses. For
example, in oilfield completions, the most common type of valve in use is the
gate valve, due to its simple construction and effective design. This valve type is
typically mounted with three main sealing components with a full bore passage
feature, and can have a compliant relative movement between the parts. This can
result in an increase 1n seal effectiveness that is directly proportional to the rising
pressure, which can provide for relatively robust and reliable performance.
[0004] A gate valve construction can be based on a blocking system using, for
example, a flat rectangular plate or a cylinder. Through a linear movement, a
portion of the blocking system can be positioned across a bore passage to close
the gate valve; or the blocking system can be positioned so as not to cover the

bore passage to open the gate valve.



path and a third flow path are positioned in the valve body. The second and
third flow paths are capable of fiuidly comunicating with the first flow
pat h t hr osmghom/mwsesimecti ng fl ow configuration. A gate isPpodiSeeconemd3ni t hin
the gate valve at a |location separate fromthe connecting fl ow
configuration. The gate is configured to nove back and forth between a
first position and a second position in the valve body. Wien the gate is in

the first positi t jdes fluid c i i - u he
second fl ow pat ﬁ&@%h g? %%%ﬁﬁ%%ﬁ'ogalﬁa %gﬁfggﬁeﬁl c%r%%lhﬁgsééﬁgggo %@?{)ugh t he
third flow path. Wen the gate is in the secopnd position, the gate provides
fluid communicati d?’?“{“ﬁh?)‘t‘ﬁ@%mtbi%i{t%ﬁi”ra&ogqt% M&BlﬁleaVﬁ S§hirLHMEBISAY bl ocks
fluid communication through the second flow path. BRI EF DESCRI PTION OF THE
DRAW NGS [ 0008] FIGSl tolchargn theldBeétion @6 the dlbe pathdi r ecti onal gate val ve for
directing fluid, according to an enbodi nent of the present disclosure.

[0009] FIG 2 ilbossf r attepraedidiseiobiroRalregéd © OV@bMﬂn%,(M atdbdseethiong the ui d,
according to anot her enbodi nent of the present disclosure.[0010] FIG 3

illustrates a dirqg&bgpﬁ%ngagﬁng?hﬁgg%ﬁg“Qhﬁﬁg%fgg fluid, according to yet

anot her enbodi nent o e presen osure. 11] Wile the disclosure

is susceptible to various nodificatl d alternative forns, specific
enbodi ments have been shown by wa l@ﬁﬂi§§gple in

[0007] An embodiment of the present disclosure is directed to a directional gate
valve. The gate valve comprises a valve body. A first flow path, a second flow
path and a third flow path are positioned in the valve body. The second and third
flow paths are capable of fluidly communicating with the first flow path through
a connecting flow configuration. A gate is positioned within the gate valve at a
location separate from the connecting flow configuration. The gate is configured
to move back and forth between a first position and a second position in the
valve body. When the gate is in the first position, the gate provides fluid
communication through the second flow path and simultaneously blocks fluid
communication through the third flow path. When the gate is in the second
position, the gate provides fluid communication through the third flow path and

simultaneously blocks fluid communication through the second flow path.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIGS. 1A and 1B illustrate a directional gate valve for directing fluid,
according to an embodiment of the present disclosure.
[0009] FIG. 2 illustrates a directional gate valve for directing fluid, according to

another embodiment of the present disclosure.
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the drawi ngs and will be described in detail herein.

However, it shoul d be

understood that the disclosure is not intended to be [imted to the

parti cul avoforomesssdisscl osed. Rather, the intention is toPcosRo0b7635

nodi fications, equivalents and alternatives falling within the spirit and
scope of the invention as defined by the appended cl ains. DETAI LED

DESCRI PTION [0012] FIGS. A and IBillustrate a directional valve 138,

according to an GiTect FNS yRledlie ALERER AL AR U CrP ELaNR, 2! ve 198

conprises a gat set'in a valv

ve seats

144 and | ower val ve seats 146, Theatgglt)e 14 s the on/off elenent of the

system and can seal*t #ipHichenbadyaent of

i
resAt UsHPSY%6. Gate 140 can be any

suitable gate, such as a slab gate, a cylindrically shaped gate or any
ot her suitabl e ¢étd] t Whilcthadisdoatd iomusteptitlieterarionhmodificavons andat er t hr ough
the desired flow path. In an enbodi nent, the gate 140 can be a slab with

flat sides and havilgagverfBgisaspetifiatmbidimétiatiafe BEAS

Wwbf ek @ 147 can

be positioned in the gate 140 to allow fluid flow therethrough. The gate

140 can traverse gnﬁggrlaﬁ?lgs Lkl b RePRb & aﬁﬁ&ﬁpgér?ifr@ﬁo@&eﬁt sh&’ul&’ﬂfi tion bore

147 to provide th y to select a desire

ow di recti on.

0013] The

val ve body 142 can he th i n.structural er, of .th ste I n
y un. erstooc? thg&he disclosure 18 not 1ntgr%g§)to be?muted ?o tﬁg particular

forms disclosed. Rather, the intention is to cover all modifications, equivalents

and alternatives falling within the spirit and scope of the invention as defined by

the appended claims.

DETAILED DESCRIPTION

[0012] FIGS. 1A and 1B illustrate a directional valve 138, according to an

embodiment of the present disclosure. Directional valve 138 comprises a gate

140 set in a valve body 142 comprising upper valve seats 144 and lower valve

seats 146. The gate 140 is the on/off element of the system and can seal against
the seats 144 and 146. Gate 140 can be any suitable gate, such as a slab gate, a
cylindrically shaped gate or any other suitable gate that can function to direct the
flow of water through the desired flow path. In an embodiment, the gate 140 can
be a slab with flat sides and having a rectangular or square cross-section. A bore
147 can be positioned in the gate 140 to allow fluid flow therethrough. The gate
140 can traverse back and forth in gate chamber 160 so as to position bore 147
to provide the ability to select a desired flow direction.

[0013] The valve body 142 can be the main structural member of the system. In

an embodiment, valve body 142 can integrate all components to provide
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an enbodi mrent, val ve body 142 can integrate all conponents to

provi destructural capacity, flow path integrity, and pressure contai ning
capabi | i twoO 2br0/m884@nbodi ment, val ve body 142 has a dual Phons2@aesmge
configuration which provides the ability to divert the flow according to
the position of gate 140. In other enbodi nents, valve body 142 can have
three or nore passages, as illustrated, for exanple, in FIG 2 . [0014] The

upper valve sex < R4 ANE AR, ALY, SROHS HISARINE Sl erngoc (e

gate 140 and the val e sealing-c y on both
si des of gate 140 aroynd both fl ow paths 6 and 158. In this .design
concept, the vaIvémg@gm?nﬁﬁﬂV%mHWﬂﬁgﬁﬁéﬁméﬁﬁgﬂﬂﬁmg%%WQQF@HmB@Paben t he dual
flow paths 156 and 158. [0015] A bonnet assenbly 154 can enclose a stem 150
and stem seal packirengdessiz abifitetoghien théiove aasotdengtit the phyginodizate ik Ivet ween an
actuator 151 and the gate 140. Actuator 151 can be any suitable actuation

system Such act uaithe@8bsdiatRHalas Bodald cdartovnthidd ok ARreatsagehh® st em 150 can
act as a dynamc barrier of the system connecting the gate 140 to the

actuator 151 to prayideqtdheey enfRet i onal notion. Wiile the bonnet
assenbly 154 is ifﬁustrdteémhﬁkﬁ’gFggngle stem 150, any suitabl e nunber and

e o act uat o P LS S SHS ue Ss TRRMRLe SELT o2
the gate 140 and the valve body 142 so as to provide sealing capability on both
sides of gate 140 around both flow paths 156 and 158. In this design concept, the
valve scats 144 and 146 can provide isolation between the dual flow paths 156
and 158.

[0015] A bonnet assembly 154 can enclose a stem 150 and stem seal packing 152,
The stem 150 can be the physical link between an actuator 151 and the gate 140.
Actuator 151 can be any suitable actuation system. Such actuations systems are
well known in the art. The stem 150 can act as a dynamic barrier of the system,
connecting the gate 140 to the actuator 151 to provide the valve functional
motion. While the bonnet assembly 154 1s illustrated with a single stem 150, any
suitable number and type of actuators can be employed, such as hydraulic,
manual, electrical and ROV operated actuators. Bonnet 154 can provide
structural retention for the dynamic sealing around the stem actuator 150, as well
as structural strength to mount an actuation system of any type.

[0016] Inan embodiment, directional valve 138 can comprise a single gate 140
activated by a single actuator. In other embodiments, multiple gates and/or

multiple actuators can be employed. The gate 140 can either be made as one



structural retention for the dynam c sealing around the stem actuator 150,
as well as structural strength to nount an actuation system of any type.
[ 0016] | rwarroswdsssdisment , directional valve 138 can conpPCIAS20Wi0amBE gat e
140 activated by a single actuator. In other enbodinents, nultiple gates
and/or multiple actuators can be enployed. The gate 140 can either be nade
as oneintegral piece or as an assenbly of nultiple parts, as desired. A

seal ing system (no val eats, 146, as
wel | as between tHéw§§ﬁ¥%%§€§{%ﬁgﬁﬁgsgﬁeéﬁﬁgﬁggﬁﬂ%F&%gﬁ ?ﬁd?%ggﬁﬁﬁg

itable t f | hani F I th i hani
suitable type o Seaﬁh&%®%§C ani s or exanpl e e sea Iﬂ%§B§C ani sm can

conprise a netal t@O¢ Vﬁ@lgﬁﬁ‘g”@ﬂvéﬁ?“%FHé4m§thd§N@ Wet! seal
made of any suitable material. [0017] Directional valve 138 can include a
single inlet, ill ubtvaredatasndabwbpdit 2168, inchurd anywnitable bt of schlingw pat hs 156

and 158, as illustrated in the enbodiment of FIGS. I A and |IB. Fl ow paths

156 and 158 can f |wdctlhiisrs OFGTURINGAE, éhenedIhgtnitehdnlseveap @biprise 3 nidil @ughtala
connecting flow configuration 161 . The connecting flow configuration 161

s positioned withyg Gat & NAbite: ditfhiak2ol QAALIOB AFRATL AR gat e 140,

[0018] FIG ITAill ates direction a 1 in“a first position for
lui d 1o ¢ olih7h TP et S e inP R TR BT ROl Bkl Vi ve
138 in a second

153, and two outlets, flow paths 156 and 158, as illustrated in the embodiment of

FIGS. 1A and 1B. Flow paths 156 and 158 can fluidly communicate with the

flow path 153 through a connecting flow configuration 161. The connecting

flow configuration 161 is positioned within gate valve 138 at a location separate

from gate 140.

[0018] FIG. 1A illustrates directional valve 138 in a first position for allowing

fluid to flow through a flowpath 156 and simultaneously blocking fluid flow

through a flow path 158. FIG. 1B illustrates directional valve 138 in a second

position, which allows fluid to flow through flow path 158, as shown in the

embodiment of FIG. 1, while simultaneously blocking fluid flow through the

flowpath 156. During operation, the stem 150, which can be connected to an

actuator (not shown), can force gate 140 from the first position, shown in FIG.

1A, to the second position shown in FIG. 1B, thereby simultancously beginning

fluid flow through flow path 158 and stopping fluid flow through the flow path

156.

[0019] FIG. 2 illustrates another embodiment of the present application that is

similar to the embodiments of FIGS. 1A and 1B, except that the embodiment of



position, which allows fluid to flow through flow path 158, as shown in the
enbodi nent of FIG 1, while sinultaneously blocking fluid flow through the
f | owpat h wb@o1odesssng operati on, the stem 150, whi ch canPo@/useimmetedsl t o an
actuator (not shown), can force gate 140 fromthe first position, shown in
FIG IA to the second position shown in FIG IB, thereby sinmultaneously

beginning fluid flow through flow path 158 and stopping fluid flow through

the flow path 156.F1b0%g{}%iudgslagad&fijgiaﬁ ?gwaﬂ{eselz%fs@?ﬁ %ﬁ%&%}ﬁ@g gafl\e t he

present applicationt I's sim I'ments o and 1B,
except that the e diment of FJ G 2 jncludes an additignal flo ths 155 and
159 In this enbodintmuligagosly @C@ifhmgﬂ%@mﬁﬁnwg&lﬁ cfres eulkl t hr ough
any two of the three outlet flow paths (ei , flow paths 156 and 158, as
shown in FIG 2) wimathe (pg.oflavdpatly F56and | Bwas showa ghFlhe) whiemeovadng fot fléw ow pat h
(e g, flowpath 159, as shown in FIG 2) Additional inlet flowath 155 is

shown to ill ustratw@rotftethpasdiobildtiffoy path (8!, tlowh&hmb&tas sHoRnyeFIGRher
enbodi ments, additional flowpaths can be included For exanple, four or nore

ouL 1, TLow bt e ARALAH 05,8 K91 UL SRS ARSI, o1 1
be directed, or Trom Wl & ofmbrtnbod AR addlbes M VpathiSdal e Shefial 1 V2! Ve
example, four or more outlet flow paths and/or three or more inlet flow paths can
be employed to provide any desired number of potential flow paths through
which fluid can be directed, or from which fluid can be directed, using a single
valve.
[0020] FIG. 3 illustrates another embodiment of the present disclosure that is
similar to the embodiment of FIGS. 1A and 1B, except that the gate 140 and gate
chamber 160 are designed to allow for the gate 140 to be positioned at a third
position in the valve body 142. When at the third position, the gate 140 can
block fluid communication through the flow paths 156 and 158, thereby stopping
fluid flow through the valve 138.
[0021]  While the directional gate valves of the present disclosure have been
discussed as having a single inlet and multiple outlets, in yet other embodiments,
the gate valves of any of the above described embodiments can be arranged so
that there are a plurality of inlets and a single outlet; or alternatively a plurality
of inlets and a plurality of outlets. For example, the flow arrangement can be
reversed so that outlets 156 and 158 of FIGS. 1A and 1B can instead be inlets

and the inlet 153 can be the outlet.



[0020] FIG 3 illustrates another enbodi ment of the present disclosure that
is simlar to the enbodinent of FIGS. | A and I B, except that the gate 140
and gat e wbantarssud0 are designed to allow for the gatePta@Sta9loer63s
positioned at a third position in the valve body 142 Wen at the third
position, the gate 140 can block fluid comuni cation through the flow paths
156 and 158, thereby stopping fluid flow through the valve 138 [0021] Wiile
t he directional V&l v t 8 i scussed
as having a S|néﬁﬁEfnfﬂ%Cﬁ%ﬁgkdﬁggvgagﬁﬁqéé%&é&xﬁﬁB 68 é?gﬁg'ljlnents

t he gate val ves of %f of the above descnbed enbodlnents cap be arranged SO
that there are a pfs BélaPWPPé‘FatWPéHJ igh gatq Vel gredyRieally émploged. 4o er nat i vel y a
plurality of mets and a plurality of outlets. For exanple, the flow
arrangenent can bexnmplertbeghtsmltehad® outhk emglogsbnamdfdes fbfid podstibs and |1 B
can instead be mets and the inlet 153 can be the outlet[0022] The
directional gate wghtv@ssudi astihehcRifSiEROubSHabOORIBY EH Habm @edcaRdd iall.y, be used
in any application in which gate valves are typically enployed. For

exanpl e, the gate P"?elny hjc§t§on b@lﬁﬁﬁh@tﬂd thdld & sﬂlfe o?bvﬂ{cﬁ i flettly

pr oducti on syst em SUC S | n ore SU sea oost | ng cap s stem
described in U S _Patent cation AKER. 019 t he di.sclo s re of
which is hereby i r}E‘EPF%?tﬁ‘f@EFe%{PnP@Pé‘F éﬂtbrétg’ ﬁ)%‘? ¢ Rosgifieapplicptionsinglyde fgk o b e
applications include, for
example well completion assemblies, chemical production facilitics and
pipelines used for transporting fluids from one destination to another.
[0023]  Although various embodiments have been shown and described, the

disclosure is not so limited and will be understood to include all such

modifications and variations as would be apparent to one skilled in the art.



exanpl e, well conpletion assenblies, chem cal production facilities and

pi pel i nes used for transporting fluids fromone destination to another.

[ 0023] Alwbcommessi ous enbodi ments have been shown andPdedmseelmare3s he

di sclosure is not so limted and will be understood to include all such
nodi fications and variations as would be apparent to one skilled in the
art . WHAT |S CLAIMED I S: 1. A directional gate valve, conprising: a valve
body; a §i f .positioned in the valve body; a second flow path
and a td%ﬂ?ﬁﬁ%ﬁ?%ﬁi iﬁthe val ve body, the second and third flow paths
bei ng capable of fluidly communicating wwth the first flow path through a
connecting flow configuration; and a gate positioned within the gate val ve
at a location separate.fromthe connecting flow configuration, the gate
bei ng configured t'd' QﬂgﬂﬁggQﬁgﬁdeQPFﬂgbetmeen a first position and a
second position in the val ve body, wherein when the gate is in the first
posi tion the agatve bpdyovi des flui d communi cation through the second flow path
and simul taneously bl ocks fluid conmunication through the third flow path,
and further wifes flohepagaiositivsediimtichelvsBaiynd position the gate provides fluid
comuni cation through the third flow path and sinul taneously bl ocks fluid

communi cat i 0n second flow path and a third flow path in the valve body, the second and third flow

paths being capable of fluidly communicating with the first flow path through a connecting flow
configuration; and

a gate positioned within the gate valve at a location separate from the connecting flow
configuration, the gate being configured to move back and forth between a first position and a
second position in the valve body,

wherein when the gate is in the first position the gate provides fluid communication
through the second flow path and simultaneously blocks fluid communication through the third
flow path, and further when the gate is in the second position the gate provides fluid
communication through the third flow path and simultaneously blocks fluid communication

through the second flow path.

2. The directional gate valve of claim 1, further comprising a fourth flow path in the
valve body, the fourth flow path fluidly communicating with the first flow path through the
connecting flow configuration; wherein when the gate is positioned at a third position in the
valve body, the gate provides fluid communication through the fourth flow path and

simultaneously blocks fluid communication through the second and third flow paths.



t hrough the second flow path. 2. The directional gate valve of claiml1,
further conprising a fourth flow path in the valve body, the fourth flow
pat h fl uiwbyeonowsssi cating with the first flow path threaghuseéve/oemanecti ng
fl ow configuration; wherein when the gate is positioned at a third position
in the valve body, the gate provides fluid comunication through the fourth
fl ow path and simultaneously blocks fluid conmunication through the second
and third fl ogw pa i . i i .gat e Y . ] ai , er
conpri sing a%fi ftlttl;ﬁl?S Id%\e/\?t%%ﬁh&%{)giﬁ%% %ﬁgcga I@nf’t%}éﬁé\;a‘ﬁ)\?@kﬁﬁé% : ﬁb&eﬂoi“lyﬁﬁ %tﬁ fl ow
pat h bei ng. capabl e of fluidly. communicating wt he second and third flow
pat hs thli’%{ﬁ‘@ﬂé)dgné@rifﬁ[é’&@%’gﬂ?lfg%f@%"?ﬂaiﬂbltﬁ% 541?1640& Ty eAmREiGaERar e val ve
of claim1l, wherein the gate is capable of being positioned at a third

posi t i onsecondtane third|flpe tathd yhrowgh atchaectiweeiovt dnafigeeteoni s at the third position,
fluid conmuni cation through the second and third flow paths is bl ocked,

t hereby stopping fluid flow through the valve 5. The directional gate val ve
of claim1, wherein the first flow path is an met and the second and third
fl ow pat hs arde ouThetigedbionalhatedialectf olah Igathercinatheegans isctaphbiv bf belngr ei n
the first flow path is an outlet and the second and third flow paths are

I nlets 7positidfoddith eritiHoViBorPin thd AN bbdy, s Elah@henGROREL 1§ hitGe Mitd BEHMGAL Blid
physmal‘?y coupled to the gate for noving the gate fromthe first position

to the Sceo%%rllu%ic%ggﬂ ﬁllro%gh the second and third flow paths is blocked, thereby stopping fluid flow

through the valve.

5. The directional gate valve of claim 1, wherein the first flow path is an inlet and

the second and third flow paths are outlets.

6. The directional gate valve of claim 1, wherein the first flow path is an outlet and

the second and third flow paths are inlets.

7. The gate valve of claim 1, further comprising an actuator physically coupled to

the gate for moving the gate from the first position to the second position.

&. The gate valve of claim 7, wherein the actuator is physically coupled to the gate
via a stem.

9. The gate valve of claim 7, wherein the actuator is a hydraulically operated
actuator.

-10-



8. The gate valve of claim7, wherein the actuator is physically coupled to
the gate via a stem 9. The gate valve of claim7, wherein the actuator is a
hydr aul i cwibl2g10mpes4at ed actuat or. 10 The gate val ve of cl acmus2ooaiersas n t he
actuator is a manually operated actuator 1 1 The gate valve of claim7,
wherein the actuator is an electrically operated actuator 12 The gate val ve
of claim?7, wherein the actuator is an ROV operated actuator 13 The gate

broxi mat et heUgat Sty EP BRI P RrAfRe Rl fhiiR SERE ARLE CP°C, i

13, further conprising one or nore valve seats positioned proximte the
gate in the second outlet flow path. 15 The gate valve of claim1l, wherein

t he gate val ve on has a,single gate 16. The gate valv f claim]l5y,
wher Sn"the dat o Clin B BGLECbErDdem R M alRlE oF snesleShialy Reabiong
position using only a single actuator 17. A method of directing flow using
t he di re®ya@ial gate valve of claim1, the nmethod conprising actuating the

gate to both a) sinultaneously start fluid flow through the first outl et
flow path and b) stop fluid flow through the second outlet flow path

12.  The gate valve of claim 7, wherein the actuator is an ROV operated actuator.

13.  The gate valve of claim 1, further comprising one or more valve seats positioned

proximate the gate in the first outlet flow path.

14.  The gate valve of claim 13, further comprising one or more valve seats positioned

proximate the gate in the second outlet flow path.
15.  The gate valve of claim 1, wherein the gate valve only has a single gate.

16.  The gate valve of claim 15, wherein the gate can be moved between the first

position and the second position using only a single actuator.

17. A method of directing flow using the directional gate valve of claim 1, the method
comprising actuating the gate to both a) simultancously start fluid flow through the first outlet

flow path and b) stop fluid flow through the second outlet flow path.
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