SAFETY VALVE APPARATUS AND METHOD BACKGROUND OF THE | NVENII ON Field of the
I nvention The invention generally relates to a valve whi cQ«h‘&;Obb bsed as a
mast'er valve for a production well, or alternatively as a safety or plg
preventer valve 5 between a tubing head and a production (Christmas d
The ‘vention al so generally relates to val ve apparatus providing coap
control over a well during installation or_workover of tubing in an oil or
'gas well. More specifically, the inventi on,l inits blowut 10 preventer
enbodi ment, is directed for use on offshore production platfornms where a
plurality of producing oil wells are diposed in close proximty to one
anot her and where there is an energency need to sinultaneously shut in all
the producing wells rapidly, safely, reliably, and 15 economically while
facilitating. rapid resunpSAPERTYOVADVEIAPPARATIYS! AND IMETHOD gency has
passed The invention may al so serve as a substitute for a master - val ve
in production wells where a vertical production tree is elimnated in
favor.of horizontal plane 20 apBACEGROUNDe OFr THE INVENTION Prior Art On

marine production platfornms there are often many producing wells in close

proximty to- OW wells typically has a production
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| ocation, and iThecdnvention balseaigensralldy whelatese qo oﬁaiveorappmm
renoved fromt hﬁroviding complete control over a well during installation
- or workover of tubing in an oil or gas well.

More specifically, the invention, in its blowout

10 preventer embodiment, is directed for use on offshore’
production platforms where a plurality of producing oil

wells are disposed in close proximity to one another and _

where there is an emergency need to simultaneously shut in

all the producing wells rapidly, safely, reliably, and

15 economically while <facilitating rapid resumption of

praductiosn after the amwergenc; has passed.
- The invention may also serve as a substitute for a

el 'master valve in production wells where a . vertical
production tree is eliminated in favor of horizontal plane
20 apparatus.
Description of the Prior Art -
R On marine production platforms there are often many
' producing wells 'i_n close proximity to one ancther. Each
- of the wells typicalljr has a production wellhead from

25 which production - tubing extends from the well., The
wellhead typically has a production or "Christmas"” tree
connected to it for controlling the gas or fluid flowing
in the production tubing during production of the well. A
master gate valve disposed in each production tree may be

30 closed to shut off flow from the well, but such gate
valves may be difficult to close rapidly during an



wel [ head during workover of the well. Downhol e safety val ves may al so be ’

provi ded~in each 5 of the producing wells; but there is always the danger

t hat {OWnhol e safety val ve may not be operabl e or in place during ’
wor kovép~6f the well. As indicated above,~#uring workover, the productio

tree may have been renoved in order to install a bl owout preventer stacku :
atop the 10 production wellhead for <control of the vveII dur| ng

wor kover. Such a bl owo reventer, st of thekind,us pi c
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remove tlj!g d%?iige&&%&@@on wellhead and connected to its controls .
well control in the past for the well has depended upon
remotely installed plugs in the well. Such plugs have not -
always been reiiable, ) '

During an emergency on an offshore platform, for

20 example, where a fire or leaking gas or fluid from one
. production tree endangers all of the wells and indeed the
platform itself, there has developed the need for an
apparatus and method for its installation and refurbishing
wh:l.ch may be used to rapidly cloee off the flow path of \,_4 '

25 the production tubing in each of the wells.

As indicated above, a shear ra_m blowout preventer
similar to those used in marine blowout preventer stacks
for drilling operations could be a candidate for
sat:.sfy:.ng such a need. The use of a shear ram blowout

30 preventer has a major disadvantage in that the tubing
-above the tu.‘nmg hanger must be :eplaced after it has been
sheared before p:oduct:.on can be resumed. Shear ram
blowout preventers crush the production tub:.ng which must
be replaced. before the well can be put back into

35 operation. 1In order to replace the crushed tubing, the
production tree must be removed and a drilling blowout



and replace it with new tubing. Another di sadvantage of using a shear
bl owout preventer simlar to that used in drilling operations is that ii
t he* preventer 5 crushes and shears:-the tubing, the well can only be
controlled by pumping nud into it to contro3 the pressure in the well. A
pl ug— ypi cal Iy wamerbma a3y ainiseall lelr inghdérh ot xepiovie) thii damaged thislng
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20 element means dlsposed between said upper and lower vertical housing

passages for preventing or allowing fluid flow through a passage
_smaller than the lower vertical housing passage and for providing
full diametrical access via the upper housing passage to the lower
housing passage.

25 According to another aspect of the present invention there
is provided a ball adapted for use in a safety valve, the safety
valve having a housing with coaxial lower and upper vertical passages
disposed therein and at least one laterally disposed outlet and

_ a chamber disposed between the ends of said outlet and passages,

30 the chamber adapted to accept said ball, wherein the ball comprises
an outer part having an insert cavity along a central axis of the
outer part with an inner diameter substantially the same as or less
than the diaméter of the upper passage of said housing, said outer
part having a perpendicular passage exte;nding from the insert cavity

35 to the'exteri'or of the outer- part, and a removable inner part disposed

| in the insert cav1ty and havmg an outer dJ.ameter substant:.ally
the same as that of the insert cavity of the outer part and having -

.



-4- intersecting passages form ng a "T" shape, the head passage of the "T"
“ahong said central axis and the base passage of the "T" being aligned
héY per pendi cul ar passage of the outer part. According to a further ~

the present invention there 5§ 4s provided a production tree fo&
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20 ofthe wpe beingalignedwnhtheperpermctﬂ.arpassageoftheouter _
part, the housing of said master valve being connected to the tubing
head of the well, means for coupling production tubing landed in
the well with the lower passage of said master valve, and control
valve means attached to said lateral outlet for com:rollmg fluid
25 flow in the production tubing in the well.

Preferably means are provided for aligning the inner part with. - [ :
the outer part after the inner part is inserted into the
outer part. The aligning means includes a s&pring loaded
anti-rotation key means disposed on the exterior surface

/30 of the inner part and a depression means in the interior

' surface of the insert cavity for angularly locking the
inner part in the insert cavity of the outer part and
alignment of the base bore of the “T" of the inner part
with the perpendicular passage of the outer part but

35 allowing the inner part to move with respect to the outer
part along the central axis. :
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-4A- Means are also preferably provided for axially aligning the inner part
within the outer part whereby after the inner part is inserted into thg _
outer part, the base bore of the "T" of the inner part nmay be qéggbly
aligned with the 5 perpendicul ar passage- of the outer part.
axiaf’éligning nmeans conprises snap ring means disposed about the outer

wal-l of the inner part and a groove means about the inner wall of the
insert cavity of t out er rt_ fo er at,i hol .d he |n r part to
the outer part on IG28Ri%H® gﬁ mﬁeptg]ryp lgﬁ‘geéé ?iﬂai%?tahr to the
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se es as the-master valve in the normal production node of the production
tree. 20 Seating nmeans for seating the exterior of the ball with the
| ateral outlet are provided for the valve. The seating: nmeans includes an
arquat e annul ar surface about the opening of the |ateral outlet, the
curvature of the



surface being substantially the sane as the curvature of 25 the ball.
Prefet-ably, an el astoneric nenber is disposed in a slot in the annular

suf about the opening of the lateral outlet in order to seal the '
extgryor of the ball with the |ateral outlet. After tubing has been Ianggp
in the | ower passage 30 below the ball, gsneans are provided for
seating the exterior of the ball with the |ower conduit placed in the

| ower passagevityPrandrafey, allewiaguethe cdmnen part atsoupei rgukdeder
- disposed in tdz werfztwseﬂsnoftn@eo@@é@ parandidaghad dredidn ¥168g1 N9
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annul ar surfantletst opencts | e nehamber dguithe bﬁﬁsénserl @ﬁ-ng‘ valves| | .
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means by whi ¢ I s seat ed Inth or ,securl e out er
part of the BAPY¥ &Femi theng "an?l‘%&%l P§ ggFgﬁﬁE{“Pﬁeﬁfb ‘g‘é‘hﬁﬁ%ﬁl ar
passage 10 Slowhexzont whepa:rﬁbm hmi'emj apeoductlibhecof twmwelle pswvhded

for seat h eri the & 4 n the
upper pAd S beEe Rl CohBLefh mbl 218, nd WaeR PSSO ST

condui t i s an ar clbeevaiwvel mi&ur&l‘&ermbleebaéénhngim taweremreablts
condui t wher r e Sules
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I\/Eans,arles pr€z¥$f§é’ f?.r rot S |u&é£§iannul ig:hbaltlhe lower passage is U
available via thé upper passage when the removable insert
is removed. A cap for the upper passage is used when the
valve serves as the master valve in the normal production
mode of the production tree.

20 Seating means for seating the exterior of the ball
with the lateral outlet are provided for the valve. The
seating means includes an arcuate annular surface about
the opening of the lateral outlet, the ~curvature of the
surface being substantially the same as the curvature of

25 the ball. Preferably, an elastomeric member is disposed
in a slot in the annular surface about the opening of the
lateral outlet in order to seal the exterior of the ball
with the lateral outlet.

After tubing has been landed in the lower passage

30 below the ball, means are provided for seating the
exterior of the ball with the lower conduit placed in the
lower passage. Preferably, the 1lower conduit is a
coupling member disposed in the lower passage of the
housing and having an upwardly facing opening to the

35 chamber. The coupling member is in fluid communication
with tubing extending below from the lower passage of the
housing and the seating means 4is an atcuate annular




wi thin the housing. The rotating neans includes a ball stem neans e
through the housing, one end of the ball stem means having a coupli
for rotatably 25 coupling the pall:stemto the ball. The other end
bal | stem nmeans extends through the outer of the housing. Mdtive neans
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ball. A sealing means for sealing the upper conduit to
the exterior of the ball includes an elastomeric member in

_ a slot in the annular surface about the opening of the
20 upper conduit.

Means are provided for rotating the a.nnular ball
within the housing. The rotating means includes a ball
stem means extending th:ough the housing, one end of the
ball stem means having a coupling means for rotatably

25 coupling the ball stem to the ball. The other end of the
L/ | ‘ball stem means extends through the outer wall of the
housing. Motive means are coupled to the other end of the
b_all stem for rotating the stem and the ball. The motive
means includes an hydraulically driven rotary actuator

30 coupled to the end of the shaft. The motive means
additionally comprises a hand wheel removably mounted upon
the end of the shaft. The valve further includes a shaft
mounted position indicator means mounted on the end of the
shaft for providing a visual indication of the shaft

35 rotation and the position Qf the. ball within the -bousing,

The safety valve according to the present invention .
preferably includes cutting means secured in the head passage of the "T"




l.gned with the end of the | ower conduit and the unported surface is
ith the end of the upper conduit. Wen the ball is in the second
a flow path is established between the end of the |ower conduit °
outlet and flow is prevented to_the end of the upper 25 conduit .
In the third position, the unported surface is aligned with the end of t
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outer parkd offoF (EokaEkpg Ehp balk dsoprovided fex Zaratian (0f She padbng
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i nsert cavi t respecrefeliyrvithothehendst eﬁ thet nppm:palrigb I{M @n&ﬁ&ts .
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upper pa3SagdFhs PREleX.vc Wheri fhe balli isctin thet(fixat(pos ti.bnw @at h
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the upper  yoper ~ conduits and the lateral outlet. The second
position is where one of the ports in the ball is aligned
with the outlet and a second of the ports in the ball is
20 aligned with the end of the lower conduit and the unported
' surface is aligned with the end of the upper conduit.
When the ball is in the second position, a flow path
is established between the end of the lower conduit and
said outlet and flow is prevented to the end of the upper
25 oonduit. 'In the third position, the unported surface is \./ '
aligned with the end of the lower conduit. When the ball
is in the third position flow is prevented to the lateral
outlet or to the upper conduit from the 'lower conduit.
" The three output ports —
30 with flow pa.ths in the interior of the ball oomprise a """
shaped bore in the removable insert and a hole in the
outer part substantially aligned ‘with the bore in the
removable insert defining the base of the "T* . ‘shape.
A method of controlling a well during installation of
35 production tubing in a wellhead and attaching a Christmas
tree for production of the well is p:ovided. A valve
housing preferably havmg at least one ' |




passage of the valve housing, the inner diameter of the 20 insert ca =ty
and t.he | ower passage. The nethod conprises the steps of first settgd

tubing in the well head through the bl owout preventer, through the u;@
passqge, through the insert cavity of thejouter part of the rotatable ball

and the | ower passage of the valve appar aPu‘s housi ng. 25 The next
step includes indiateanalg eutieter a5 rUPRLr t BASS3ES ANE alOWRT RIsSage is

insert cavity of doiheded €8'khel welaniatas! ssb?yﬂovid_ﬁae ineefrably Wath
an outer dianeter substaﬂiéally ther ane as that of the msgrt tg}a?\; tx of
the outer part afiPehasWPhiBeadetingTRSssAfHER0 PRISATRy OF T Wi phousing
bead passage. of icommuliicates iwieh the hwebiheadpand @ach qfisthecovtlets of
outer part. The t Lot r r t Nl
Che safety vaPve Mo, dSbpds ' 854 TURS PaRsitss 'S dd¥hdd bedithe (hithfler
prevented access o %%!m’ﬁn% $eatedcwithine theushagberrint KFhaoheusing
Gl strms tree o ml A B o e B ety SUfer pary has
ball is then: P&%’ﬁ?%tﬁ?ﬁi&h@&c&ﬂ °H&&§Pﬁ-g m&j’ %Qp'ﬁgﬁi%%ex’é“
t hg_ head pars] sagelamﬂ e "?Hsmpbet'ﬁtyt hasvan iinmex Iclﬂzmmtérfsuhsthntlially
tubing int wel k he e _ : i St r \ al v
housing. 5 S\ﬂer&%uh:&zi%paér%vtég ?‘ggts%@%hrs%%#ngg gg?eﬁ'fg%%d?g%%%g%ét hgge
includes the souserofpantihasny perpendirularo passage textending from the
portion of the exhg VHEC L lend el d 1 B G0 iees HBa k] endi ng
s the flo

thyough it covers and _sealingly bl ock w path fromthe tubing in the

10 el I'head. The net h&&¥9Rur FRer BORSIRGs %nﬂe&f??@?‘htdi’?@ﬁ’ﬁé‘rtetﬁ rgpayably
valve to the | at aeglached etoof thee (pperngpare t BE sth@ ohousifny ngithe the

P o7t Bl PRESLEAL A5 RE) BASRBL kol RSV “tiBnscpting
aligned with thewikhethe appext passage laflisthey valve owsing pasThgedbameter
: of the vertical flow path of the blowout preventer is
substantially the same as or less than that of the upper

passage of the valve housing, the inner diameter of the

20 insert cavity and the léwer passage. The method comprises

the steps of first setting tubing in the wellhead through

{ the blowout preventer, through the upper passage, through

_ ‘the insert. cavity of the outer part of the rotatable ball

; _ and the lower passage of the valve apparatus housing.

p - 28 . The next step includes installing an ;nner part of
the rotatable ball within the insert cavity of the outer
part of the rotatable ball. The inner part has an outer
.diameter substantially the same as that of the insert
cavity of the outer part and has intersecting ‘'passages

30 forming a "T" shape. The head passage of the "T" is
aligned with the perpendicular passage of the outer part.

| The next step in the method includes rotating the

ball within the safety valve housing_ to a pbsition where

flow from the tubing is prevented access to the upper

'35 passage of the hous.tnq'. The blowout preventer is then

removed from the upper part of the housing and _a.Chri;tmas

- tree is installed to the upper part of the housing. The



the "T" is aligned with the tubing, and a portion of the external ‘surface

of thelgahl having no passage extending through it covers the flow path to
the .u passage of 20 the housing. A control elenent nmay be a gate for

contr i/ng 25 flow in one or nore tubing strings disposed in the well head.
bel ow the valve. It may be connect®d "to a lateral outlet and val ve\s

line via thebggie j4cc ghng:f,gaeg al &Emﬁlhegﬁgnbggsgg %@?ﬁ%he S€"f?e5§/an

val ve having a gate co enen
integral or BO8&5APE: ¥hesesithe bead pagsege: af vah%"rf'oucmn theat e’

val ve, whi Chvéﬁ&i&aﬂﬁ'ﬂ‘&b';ﬁtmsﬁbmswh Widiidg OACeReS wellhedd gmf&?' ve,
the insert c?g bﬁbéwﬁﬂzﬁ'd via a vertlé?><> ho |ng 8 sage tf pravi
bore access t @ﬁaﬁou&’ﬁ ve §ﬁ’e Ll 4, [ %1-4&14 ve
has mul ti®l eWpezet ities apparitus nia fhiar e pusedl dmn t&lesgﬁéeyhmda, thel O-
vertical pasgggRo8av a r t a s than
the upper vertic ? p%@gag%ggnﬁgse%% ad‘%era+€ap%ﬁ?on %ﬁige%d bate
verti cal pasB%ﬁ $a0 | H&eéedl%mEPE#iQmaIQQerﬂlﬁa#mlr saugaeevett i thes
passage. Tﬂsueuem tRoVdddaite PaREaRAI LY PERE | g i
cooperate with #] fgwnde‘d [ nstﬁﬁe | I hea %gl ow t &?ﬂ t\sleé oﬁglgng‘;d
Preferably, %8¢ a otPeonfiew pP&\Fq’d TR tﬂ?ﬁg e
shaped ddssagellhead. T" shaped passage having an openi ng in the bottom of
the gate 10 to ¢ r t | head ow and one
or two openings ?gﬁ?hgéﬁs&% B ‘ré?'eg:gg"gﬂﬁiees g%‘% &%ﬁgpﬁrggg
| ateral openWaR®T Vatvenge thet ﬂ»sbmaledmlaamg:f Athe dhaubingl Iayxdorthe -
manual |y opeigddosakBLuting ittiel DAL PVEA hrilvent Wcdls | B5OLRRT Unipthd I
t he same for or C%Stl ng SE I'n separ ate val ve*hlousi ng
whi ch may bc?%s%%ﬁ o §he PFﬁBSd Wm FGFalfélW nthe dadilhgtaamger
i's provilded podition eheve VazélQUSadlgstsaQe of the "T" is al:.gned with \J
. the lateral outlet of the housing' and the base passage of
the "T" is aligned with the tubing, and a portion of the |
external surface of the ball having no passage extending
through it covers the flow path to the upper passage of
go the hous:.ng.

A control 'e'lement may be a gate for controlling
25 flow in one or more tubing strings disposed in the ,;, '
wellhead below the valve. It may be connected to a
lateral outlet and valve line via the gate.
According to an alternative embodiment of the safety
valve having a gate control element, a wellhead is .
30 provided having an integral or a separate housing, with a
. diverter valve, for example, a gate valve, which has a
removable insert such that in one position of the valve,
the insert can be removed via a vertical hous.{ng passage
to provide full bore a"ccess to the wellhead housing.

35 The gate of the gate valve has multlple positions wherem
in a first position the gate has a




coupling neans is provided for sealing flow continuity with the tubj: in

t he tubi ng hanger. The valve gate has a diverter section with a bo

di aneter corresponding to that of the typing | anded in the well head. The
bore~i n the diverter portion of the gat® 25 can provi de commrunication
vertically in ventiealhpassage! ﬂ'xaMidgataardaiaxyetébnsuhseanhyglﬂ.yet:bal \sanmgAat e

has a vertical pga pl I hgvi
verti cal bore@:tﬁﬁyﬁ‘”ﬂ%ﬂ*n*ﬁ" R (rEPERLAD Bagiad i pro e%
in a

ert
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i nternal di assage, o | ve_and_of the
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the gate is irceoperate owliht htulhhtqnslandedl in Ithae wellhead thélow lebed.
VWen the inserg {4 % I Nge h t t

enl arged bore o atenq:{lﬁse?:épsgg a%i? %I m?rd nE%ﬁBgé%r t%%}éssage
in the insert Rﬁ%‘ff@%ﬁg fehe gake Raeingqan Po shaped: passage o¥bandT"i n
the saf ety val giga S&dde i Having hak "6péaifghif tRei Bottbm 8¢l +ha' Fakke

Ver 1 cal “M8lsith m@é’sed prey évé?aapﬁ%aaiﬁgs I tapoialingad, B81fw ana
?/e{ telr gﬁl gpfll loxteer ot pafasa:;mimyer£nc51w1@£clwtisertzoﬁhepgﬁttﬂixéla§aaef Itb'ét
:da rreterpsubs'(t}%dg @e ‘%%éﬁ a‘a‘rJE'J}%EgEg‘:Lorgbgkl . Qtzﬁﬁ%ﬁl f# gg? P@&gl ng
passage.- A sedGws 1'{ﬁ-eral portion is provi ded in 15 the gate having no

vertical passage thefﬁirbi‘ﬂumﬂcam&h'dzd hahQh2h p%ﬁdﬂhé& e&‘éé' deghvd t Bgd
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casting as the wellhead or in a separate valve housing
which may be secured to the wellhead. A means for landing
a tubing hanger is provided within the valve hous:Lng or in
‘the wellhead to which the valve hous:.ng may be attached.

20 An adapter or coupling means is provided for seal:.ng flow
continuity with the tubing in the tubing hanqer. The
valve gate has a diverter section with a bore diameter
corresponding to that of the tubing landed in the
wellhead. The bore in the diverter portion of the gate

25 can provide communication vertically in line with the well
or laterally.

the wel |l head to which the val ve housing may be attached. 20 An ada@or

Conveniently, the valve gate has a . _
vertical cavity in which is placed a removable insert
30 having a vertical bore within it. The insert includes a .
stepped external profile to locate it in ‘a stepped opening
in the vertical cavity of the gate. This latter stepped
opening has an internal diameter at least as large as the
internal diameter of the lower vertical passage of the
35 valve and of the wellhead. ' _
| The insert for the vertical gate cavity may be
' removed when the gate is in a position with the insert in
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when, the gate is in a |lateral position where the first 20 gate vertical

S aligned with the vertical housing passage, full dianmeter access
he vertical housing passage and the first gate vertical passage is
{. Means are provided for laterally noving the gate in the Iater@
housi ng passage between at least jjtwo 25 'positions. The first
position is where the gate is in a lateral position such that the first
 gate vertical ljgesagicch s thie ghublingt thead. veriliem| theusingephsshag dvewr ul |

di anet er acc ug h f cﬁn S e I
passage i.s p?%%gﬁ& Tleghsgccu\c?r?d oSl t?gn %%93 5 g:tgg?géﬁéﬁ qﬁ; |°\sh€1|'lt’:lg(\ea
t

second | at er POFRsPEi Shes gake Hitus eeverind 8 IpEeLri of"r' varsisak is
aligned with pissaget inalthehdirdent prefegeblentiast e diatéter! eqhadweepat h

t hrough t p\é@i‘iéc# %s{%igessage is closed. Means may be provided for

di sposi ng tibi ng nenbers or conduits in the | ower and

upper verti cal houannﬂmaamesalvbhemmmtceﬂd&ht—-haw-wm

open to the intersecting Ve&ﬁi&ﬁ" #'gégr a,oaﬁéag_%geg@ a 1hte qﬂ,
h I d

| ower conduit havi ng its u&er en pe € intersecti n vertilca
| ateral passRRVAblegate; s di %9?93 ﬁﬁaﬁleseFallt Hér’sa'&&p&fdat Howsdag he

gate anong t lifaving paswmamnhbtiudgatpaasgwl anghia’ dlﬂﬂiriLOMuBingB

third position is wherge the _gate | |na a‘% a;e tlonsucht .

ocond ot Hadfadd Ghetestia. vastedd’ ard [qtediE bagadHsl Aptar ety

upper condui torendandthepen prega&nd ha‘s tmeﬁimdmltpo?tébar wilth a

| east one | at ’_ag out#g&el S g& g_ mé{gh éihe oyg# Wne e t a.Imgt,;t-‘érzal
a ertica and

outlet is sub i al erpen |cu u5|ng passage
to the later aﬁuhﬁim dthe arfane &en b tless nithanecthen yertical

| at eral housiHs¥sd aed thx \éeebhaallmﬁ pPPESGCis bavs.aea in
Shaped passadiba m‘%%‘emgna Lol Pﬁsﬁﬁégbsﬁ ﬁ#‘-ﬁf%ﬁ oA tird,
openi ng lateral portion is provided with a second gate vertical
passage having a diameter smaller than the first gate
vertical passa'gé. In this embodiment of. the invention,
. when  the _gate is in a lateral position where the first
20 gate vertical passage ié__ aligned with the vertical houéing
. passage, full diameter access through the vertical housing

passage and the first gate vertical passage is provided.
_ Means are 'p:m'rided for laterally moving the gate in
the lateral housing passage bétween at least <two
25 positions. The first position is where the gate is in a
lateral position such that the first gate vertical passage
is aligned with the vertical housing passage and full
diameter access through the vertical housing and the first
gate vertical passage is provided. The second position is
30 where the gate is in a second lateral position such that
the second lateral portion of the gate is aligned with the
_ vertical housing passage and the vertical <£flow path

through the vertical housing passage is closed.

Means may be provided for disposing upper and lower
35 tubing members or conduits in the lower and upper vertical
housing passages, the upper conduit having its lower end
open to the intersecting vertical and lateral passages and

C




nove the gate anong the three positions nentioned above and a fourth
positi-on where the gate is in 20 a lateral position such that the gal
shaped passage has its opening in the bottomof the gate aligned with
uppet’ end of the lower conduit in the 3%omer vertical housing passage and
its opening inthe dowerpoiconduit! hiaviges eizls gupgew t entiheopener 8b othaet

and the gate niyRERRERing TICAHEERL BHl AindEi PRaBpayeRt! 'hd fabakaLnd
passage. The MEVdng meansdsdwrrher adapteditq nove mgameamgmethe

among the thrgr pesiticns mentisned &Be\o% ﬁﬁtfetha&at fpmidxo.n Wi‘ﬁ‘ée
uc a

h | h
Laisggteec'onﬁumtetaeéﬁ RASHEIGT $5, 45050, 56F, 9akE e Lopdhi TAReTH: RESLFiee
of the gate ar suzh ¢that wheh second igate verticdl pissdge 1ls albgnédusien.
A single dive r a d n er 3 ut
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for the "L" shaped sagé o I Vert er valtves nay e connect
-13- each to tMPPexoend: Qtfaltheutllom iqendwi t.T" shaped passage. More

coaxi al uppsr apd | 9&‘?“““‘”?’”‘%“ g“?‘ﬁ“‘ﬁ?ﬁ"g‘&m duileboud! Peovidha in
passage. g‘ﬂe I PUALRg; H’&‘?ﬁ%sé&@ g‘ﬁt‘@f‘ 3‘ ubPersHReEARY; af1y
housi ng passagpezpeddiche.erl Ctmrtliwuveﬂgicaa.ssmgfs:.ngﬂx pissegel hyxdmtmbtne
'?atir;f bor 1 oR AP s fipudiRs] pali3NAIRAN Y doth b i e adiot( of
ty has an ithﬂerlatsmﬂ-erhguaanntpeSS;geheasdmethe overtical hamousidng of
the upper vert usin a e. bl e ne, rt oV. or
Pp pagsagals egf‘fo?nﬁ?ﬂ ?ﬁbafﬁaxe th8"°4af@’ 'has Pi f&?ﬁtﬁ

placenent in O | nsert CaVIt e | nner
out er dlane%efeseﬂystm%my ﬁé sangake (DRl & ataed i agéﬁegeavﬂsﬁm

ha in addl ti ORa®ing’ BhCapeRdngadd ithe bottdCdf helfsfte and an opening
" in the side portion of the gate. The lateral movzng means

is adapted to move the gate among the three positions
mentioned above. and a fourth position where the gate is in

20 a lateral position such that the gate 'L' shaped passage
: has its opening in the bottom of the gate_aligned with the
upper end of the lower conduit in the lower vertical
housing passage and its opening in the side portion of the

. gate aligned with the lateral outlet in the housing.

25 " Two lateral outlets may be provided in the housing
and the gate may include a fourth lateral portion with a

"T" shaped passage. The lateral moving means may be
adapted to move the gate among the three positions

- mentioned above and the fourth position where the gate is

30 in a lateral position"such that the gate "T" shaped
passage communicates with the lower conduit and the
openings in the sides of the gate are aligned with
respective late:al outlets in the housing. A single
diverter valve may be attached to the single lateral

35 outlet for the “"L" shaped passage
' or two diverter valves may be connected, one

in the side portion of the gate' The | ateral noving neans i s adapted to];




I nsert_cavity of a first lateral portion of the gate is aligned wth the
d lower vertical housing 20 passages, the renovable inner part
te may be renoved fromor inserted within the insert cavity via

t he\upper vertical housing passage. Preferably, neans are provided for o
laterally moving the gate in the |laggral housing passage between at east
25 two positions. The first position is where the vertical passage of t he
i nner part PscalFQné&QMQﬂ9t#ﬁ?ﬁﬁﬁkﬂ°“§&ﬂﬁ?o§5 Vertlgaﬂqﬁﬂﬁéﬂﬂfﬁﬁ&%&ges

thereby allowing fluid communi cati on between the upper and | ower passages
of the housing. The second position is where a second lateral 30 portion of
t he gate having no passage extending through it covers the | ower housing
passage thereby More sspegifically ovapsatety radve MEYIWO\péséaQEVm ghe upper

passage Sichfeh “?ﬁqe:r n vey, d|

provi de for gﬂgposﬂg uppe"';u:l's an oweﬁ;‘k1 coﬁgg?ts res ctl\fﬁ* ';qs
sai d upper BAGSAGRRS ti ol 1akRERhg housings. Pwmper OFALits
| ower end opéas tflﬁasaagel“inteﬁééﬁﬁﬁtlm I RASEEEL Mmyver

duit h t d t t t | I
the first pRPPRER ofSBhothA: cLAERE, oREHSIRE,c PARTEA e Tl HEd in'
the insert mvab;(el qa.tbl gledi‘ipoaddﬂ in hehe ubpterainpasba'ger whexel the
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"L shaped g&pa&sagn:d\atdeﬁl forniplacemdnte bntburm::émmmt crondm
15 insert cnvity. The inner part has an outer diameter /
substanti.ally the same as that of the inse:t cavity and
‘has in addition a vertical passage in it. When the gate
insert ca.vity of a first lateral portion of the gate is
aligned with the upper "and lower_' vertical housing
20 passages, the removable inner part of the gate may be
removed from or inserted within the insert cavity via the
upper vertical housing passage.
Prete:ably, means are provided for la.terally moving'
the gate in .the lateral ‘housing passage between at least _
25 two positions. The first .position is where the vertical v
passage -of the inner part is aligned with the upper "and
lower vertical housing passages thereby allowing fluid
communication between the upper and lower passages of the
“housing. The second position is whe:e a second lateral
30 portion of the gate having no passa.ge extending through it
covers the lower housing passage thereby closing the flow
path from the lower passage to the upper passage of the
housing. In this alte:nati.ve embodiment

: _ means are
35 provided for disp'os:l_.ng upper and lowe: 'condu:l.ts,_
respectively, in said upper and lower vertical housing
passages. The upper conduit has its lower end open to the



opehi ng in the side portion of the gate. The lateral noving neans is __
adapted to nove the gate anong the first and second positions mntio@
f

above and a third position. In the third position, the "L" shaped pa$s&
has its 20 opening in the bottomof the gate aligned with the upper
theslower conduit and its opening in thejgide of the gate aligned with the
| ateral outlet,in the hpusi T | ateral outlets.may _be provided in e
housi ng and a inte Eib%aggggﬁggafﬂi?ﬁﬁ%wﬁd ﬁ‘iﬁ°?ﬁ§;t #4?#%1@?§|ﬂ§§
portion of theopen cuppericend i dpen ptevethesintersactingf lateraibpdssage.of
the invention described.pnr ey I £..0 O\ Lled a0
1 ERE, B Yop{Riop B . gLk, timtLyh e ‘abBte)

no lateral positio covers t (her, a portion
of the gate nifth&alnner 'parts 8ed ;inTthepraezt cayisy hiscatigped

diverting fg uighd onchde tupidld | andhe MRldcagohatdts Eidlkiwitigt heluid
enbodi nents nentione a@gque g&; ;gve neans for cutting a wireline extending
t hrough the u : 3 RereRetvweeBe o gt 35 ana through & gate
vertical passdgsastpoonenViagerdl gatdev\oisf prefdrahlysi prowidiedr cin héhgate
vertical pass | i gne ith . er : r ticg ;

.15 - The ga?éﬁ‘“naa%%‘e Iat_g:rha ly ;rggggg%thignﬁ?#e%fat &2 h?ﬁ’s’aﬁﬁ%ﬁil

In assage
either by hydMMatOnﬂns.VWthh?Qﬁ%ggm%M gﬁn'&&l‘l y
for non-enqgy geﬂfﬁbﬂ!@rﬁéﬂﬂlﬁ{ ?use?wwl i§ Spéft¥ét ehe Enkksedtdohobs
Ve e .ga

W19t he sardie ARAF Ay NG BesRags a2t Ao VRERLAAD) BRbeEng
bl owout preverpgggssgeck or Christmas tree, the valve nay also be 10
cous geous UEClegy SRLhEIURL 585 MELH, SSHEC AT Vitsaae
in the housi ngritily segageas"I'bnshapedalpassage t therein. The "L" shaped
\_ 15 passage has an opening in the bottom of the gate and an
opening in the side portion of the gate. The lateral
moving means is adapted to move the gate among the first
and second positions mentioned above and a third position.
In the third position, the "L® shaped passage has its
20 opening in the bottom of the gate aligned with the upper '
. end of the lower conduit and its opening in the side of
the gate aligned with the lateral outlet in the housing.
Two lateral outlets may be provided in the housing and a
*T* shaped. bassage may be provided in the third lateral
portion of the gate as described previously with the first
embodiment of the invention described previously.
 The gate may be provided having no lateral
position that completely covers the tubing. Rather, a
portion of the gate may have an "L" shaped or a "T" shaped
' 30 bore therein for diverting fluid from the tubing in the
- wellhead below. R
_ Either of the embodiments —
mentioned above may have means for cutting a wireline
extending through the upper and lower vertical passages
35 and through a gate vertical passage upon moving the gate
avay from the position where the gate vertical passage is
aiigned with the upper and lower vertical passages.




tree. 15 one nethod of utilising the apparatus described above for
controhling a well during installation of production tubing and a Christmnas
tregdya well in production or during conpletion of a well for productlon

regufs'es tubing in the well to be set thfdugh a 20 bl owout preventer ip

t he upper passage of the safety valve, the insert cavity of the gate, a
the | ower passage of the safety val yegigusing. Next, an inner part of the
gate is installed within the vertical Insert cavity fromthe first lateral
portion of the gaTke @Rk @ayike Lareralls part—ras —amrouter—dranetet

subst anti alhgvede whthias that datdral ndwusiagi tpaaiaqbe sither ath;f al
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the housing. The ate n l-atecall thlnthe safety valve to a
posi tion V\/rﬁ?tt’g #i‘a?ggag§a§e&g?°¥ﬁep9 5 OBart of the insert
Corrp| et es the Vermt wmywefm hsw.ulfu ng LN 1’ he uwell head bhel ow

stoas tree above th
;gtgh?nglhlrjljes a pg;t i onbvmvt h- aeh?%%' Ivg%‘g%g {%erel nﬁgﬁd\/\rﬁﬁ th

further indiowent (preventer stacky o Stmashtresh cthrovalvegmay adse bent
flow f YN thfrdnbidéoddly NEsedPss RATTAEH 1ddceP0eShAEra"thd vadRiy | Ses

the step of rmwngthe gate laterally wt hlnthe usn unt|I t he head
passage of THmET rsartgnetwrThe PA¥erke 8; the . maakeT g and
the base pagshae of d Neréd and aiveﬂed:vwahvéhecbuhaegeaeha\ﬂhaaﬂamt i o

covers the SYEHI YR AP (5he riotRLEs B4 %aﬁ&"aﬂ%a%ﬁééﬁ JJhifed os: .'%“g“ "t

t he nmet hod &kess i bed above may i ncl ude - </

15 One method of utilising —

the apparatus desczibed a.bove for controlling a well

during installation of production tubing and a Christmas

tree in a well in production or during.completion of a

well for production requires tubing in the well to be set through a .

20 blowout prevente: in the upper passage of the safety

valve, the inse:t ca.vit.y of the gate, and the lower

' passage of the safety valve housing. Next, an inner part

of the gate is installed within the vertical insert cavity ‘

from the first lateral portion of the gate where the inner W

2§ part has an outer diameter substantially the same as that

of the 1nsert_ cavity,.of the first late:;al pcrtion. Next.

the gate is laterally moved within the safety valve

housing uxit.'l.l £low from the tubing is prevented access to

the upper passage of the housing. The blowout preventer

30 is then removed from the upper part of ‘the housing and a

Christmas tree is installed to the upper part of the

housing. The gate is then laterally moved within the

safety valve to a position where the vertical passage of

the inner part of the insert completes the vertical flow

35 path from the tubing in the wellhead below to the
Christmas tree above the safety valve housing.




the step of laterally noving the gate until the lateral portion'of the gate
havi ng no passage extending through it 15 covers the | ower passage of the
housi ng such that flow fromthe tubing and access to the upper passaigggg

t he housing is prevented. A simlar nethﬁﬂ may be provided where the
doés_not have a vertical cavity and thsert but rather has a first

| at er al position wi f| a adl t
substantially the sgﬂmaégs "{nr?t #%fl ihggéage%a%r?%q'aér%gt gghport i"on ﬁﬁ% a
second gat e vePassagepihexednna ghe mgﬁeﬁeﬁm linckudes : thef step wf o
vertical  passaisy %‘ie ams&leﬁita&gt e Roa#LAg l&swmvé& 226l FHom
passage therethrou ape ssage or ass
t her et hr ough. usSuR ma'f?looéfﬁ é)?fé %V@‘d afdﬁﬁ{? 2‘ a’&%r’rﬁ'&ﬂ m
nt gains acﬁ:eseoup:ibestthengtep olembvﬂuq thet gate laterallyewitddn ithd he
first gate 30 S I & t 7-
Ther ef or e, thergeé#is ?{Sx\’gggd@gp grkéttdhw&‘%c ﬁ e‘flﬁ nggt hggv\@'llliq&ﬂ# ﬁ'd‘th
removal of a béimolateralceutietsoin; kheahousingsandithe base passagen of
repl aced with gn&hepst MsallgﬁedAﬁi%W% L&ufm; wéiow ang al &&%&' &
for controlli 5the wel | g éeﬁ nctirron wth a
preventer atop BPeE, 8B5 ‘cﬁhﬂ t%ﬂ‘? FoRRi RRssage Hﬁ?@&‘ﬂ%
t ubi ng i n ghe méugu\dunw theCﬂ.bwmpuﬂx Utd Nthier WPpek Spassags ioFf
achi eved for ‘a'g{_xglch the valve is attached fromthe time prior to
ct 10

10 running produ to the final abandonment of the well.
Preferably, the apphkterma mottl!csnenbodpdeacnihadeahpmmi.m:iahddwus_

prQvi des a saf@ie/ gﬁgﬁ ©Ory 21 199 md?: Hae,ﬂ*g eﬂgerlgg on
the well in which ono esitate to Use ear aV|n to ater
repl ace a par tP‘?ﬁH% the g %o‘f‘é\ﬁ#‘ﬁgnﬁrﬁﬁﬁﬂﬂﬁé exkepdisg t%E

vauﬁ i's sovicbavemdi ehel SLowdr ' passagecroLbichen hdm:ﬁ.n?lemttmomow
;tg ag or val ‘ﬁo‘&i"r{ﬁe %ﬁ&n&hamft nmas tgee‘__sneare vertica lo\f L g‘%sed { hat
prevented.

A s:l.nilar method may be provided -
— where the gate does not have a vertical
20 cavity and insert but rather has a first ‘lateral position
with a first gate vertical passage having a diameter
substantially the same as the vertical passage and another
portion” with a 'second gate vertical passage having a
diameter smaller than the first gate vert:l.cal passage and

25 another portion either having no vert:l.cal passage -
therethrough or an "L shaped passage or ht .shaped
passage therethrough. . Thus, the method using the valve
according to this embodiment gains access to the tubing in
the lower vertical housing passage via the Zfirst gate

30 vertical passage of the ﬁ.:st 1ate:al portion.




master valve is provided in a spool attached to the well head. Control

val ves are then provided laterally fromthe spool above 20 the master :
val ve.7Ihe well is produced and controlled-through the control valves. Sone
wel |'s @nd that the vertical height of the Christnmas tree be mnimzed.”
For -ex le, in a shallow subsea conpteltion, it is desirable to mnimz

the hei ght of then%@foﬁ%; e V£ IP6Red SarpRP S BIEGD Q¥R L Ind Bhe CONT ACE

the tree during extre low tide conditions. Another exarrpl e i's where the
* tree hei ght Weds BURngFoRcRL OF RRLoWRE BEEYENEEn SRR the gPnapatiis,
Conveni ent | yhillehgt d@pbéidiguseplayed wi tle aashﬁsm etedal ve of a product i on

tree where contro pQ t 3 ) as that of
t he master val ve. A%%%%v%ﬁ%gat ereror %{‘a vant age%ﬁ'gféﬁg%%w ded in
whi ch no &l thewell atrapl &ere%s.aml conjugetion with B blwout mreventieng i s not

di sturbed aptgy thd a&sha&uha@ €41038§ @NForMihg v qiroRattibRIUI I e t hat
t he productlon tree e ved after the valve has been cl osed. 35

The saf ety UCI ng well can be i medi ately put back into
producti on after A&mv@ecmlmsc&mmmmedmnﬁmmt i on

tubing is a I Il%go‘tgd t%ﬁ& - -18-
Val ve apparg%sa%ﬁ' geq’ﬁﬁgﬁ ed I C ena e proéuct on tu%l ng to be
connect edOdrumning proguetiopt ybang \fe the Fipal - %ﬁ&mﬁsoﬁma‘t@é be provi ded
which is useful dppdfagad §mfa§p&h£@ dB¥E not NRs¥Rldt part 8gaine control over

the well by |ateral S r.oducti on tubln order tq carry
bt any of BEGES AR R FEGTR & SACRRY, Ma, £PE PAT RS ATk ng

pressure reto e:ser@mlhgldgenqt;mas(pn tpe mzlltm wbrchl they de- r@hthe,smate he wel | . V

Conveni ent | g% ??rtf | I'i ng the
wel | duri ngxc?r%pl%&t}!oon OP t bi ng |nt 1 o%ggur"%lﬁg wor kover at
the tine EhWﬁ)m Therefere &ciaﬁ‘%Yr%e‘d’ pPrevdded whigh | nst al | o

the Christnmgs éntﬂ&l@rrévéﬁabl@ﬁﬂmﬁﬂ\tﬁ@tw@f iRy e vEDRE patts.S
obt ai nabl e over t V\@H ur Wi reI i ne o) at i onste%t ny st age of the
& E’“ﬁa that is

operations in a
master valve is pu:ov:.ded in a spool attached to the wellhead.

Control valves are then provided laterally from the spool above
20 the master valve. The well is produced and controlled through the
control valves.
Some wells demand that the ve.rt:.cal he:.ght of the Chr:l.stmas
tree be minimized. For example, in a shallow subsea canpletion,
it is desirable to minimize the height of the tree so that vessels
25 passmgabovew:.llmt contact thetreedurmgextrezrelylowt:.de
conditions. Another example is where the tree height must be
minimized for esthet:.c reasons, say in a city.
Conveniently, the apparatus may serve as a master valve of
a product:.on tree where control valves may be d:.sposed at the same
30 height as that of the master valve.
A safety valve is therefore advantageously provided in which
no element is replaced and m which the production tubing is not
- disturbed.after the valve has been closed and which does not require
that the production tree be removed after the valve has been closed.
35 The safety valve in a producing well can be immediately
put back into production after the valve has been closed and access
to the prpdt:ction tubing is available via a blowout preventer
attached to its top.



15 " BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ects, advantages and

features of the invention will becone nore apparent by reference t _
drawi ngs whi ch are appended hereto-and wherein |ike nuneral s indi i ke
parts and wherein an illustrative embodi nent of the invention is s V. of

20 Whi ch: -19- Drawi ngs Relati.ng to Balls ©€ontrol El enent Enbodi nent of
the Invention Figure 1 is a cross-section of the valve according to the
i nvention show ng aWaéusmgarai:uso@amt bé(provided whidhoenabdes \the | production

menber and UpP&ihiag de&%&é&wm@ﬂso@m%ﬂv&m&eupper and | ower
passages in the hou5|ng Flgure 2 |s cross-secti.on of the val ve t hrough

section |lines 2-2 of gan, A% ﬁrﬁ&%% iYEEEHe IWSingotossot at i ng
the*ball; 10 of wﬂmlr@&r:%ﬂmnélﬁlﬁolfégaﬁrﬁl&dmmhhd&éllihw&aﬁéial

rot at abl e ball ggg S 4 EBQE“’% hxgwu means
for rotati nggt alﬁ% g%&g%&ghq It #“é?‘és a running to ser%e W t hin
15 the insertransgirf MSWIMQ&%W resdbheading.t H@S%@rt cavity
of the outer b?éllevfiggbﬂiﬁl%cg' let'é”?i-fo% £5 VeI e éfa@:@wéﬁf ety

val ve between a t ubi head ind a bl owout event er stac

instal | ation or wor %?Bﬂm#‘?uﬂgw 1865@%% t hr ough
the insert cavtﬁqunig theuballdmm eofpletiomnof q:tzrtubihgt Irecobtihd wehls been
renoved or t ;g%ﬂ:g%: [ S-‘?EQ tg f F| gure
6 after the Bn%%? pi'r{}tS agaﬁllg ﬁza.{ge llgie’%yn%ea‘e??o%] |g€ﬁléiél1 an %i

| at ched wi t hi ni% Fempigdein gader GP instabiathe (Ghristaas meet%vmﬁmeﬁga-t ooI of
Figure 5; Figure 8 iaAdvastidgaéen E:aﬁ&%mis bbeainabYe abberenbh@eial | has

Eg&g (r)](c)t ?Lgdwa ugalgggﬁ%gnebase gf thgt ahy &aasgga&e%mvmth the tubl ng and the
production well.
W 15 BRIEF DESCRIPTION OF THE DRAWINGS
The objects, advantages and features of the invention will

become more apparent by reference to the drawings which are
appended hereto and wherein like numerals indicate like parts and
wherein an J.llustratn.ve embodiment of the invention is shown, of

20 which: ' '




30 with the lateral outlets; Figure 9 illtjstrates t he apparatus of Fi gure-'7
af t er A ball has been rotated 180 fromthat shown in Figure 8 to a

© posi i ere a portion of the ball having no passage through it is
al i grneg~wi th the tubing; 35 Figure 1Qglllustrates an invention used-
in a er valve in a "short' or horizontal tree enbodi nent and -20-\/
showi ng a swab valve attached to the upper passage of the housing; Figure
. 11 illustrates the safety valve of Figure 10 with a Christnmas tree attached
at its top ar@l:a\hfﬁ?stI?él&ﬁiaigvetaamuqercéz@tfégd Hleneei®| Ehbbiinbut Gt f f
| ow fromthe orodf . L ubi ng; Flgure 12 illustrates the val ve of the

i nvention used NP d Ch was tree
and further ill ustriagung 3 sa/ah cabss-aedta.dapbér the atﬂlaxdlertdardxtrfg ttap of

the tree; Dr g nt menyt t h

| nvention Fi S%Yr‘% IS crosgogg%% cc)% %%suf%sf he: vaﬁ“gq%&%ccgé ?’nga
gate cont r5ol :gmmmmblenﬁaaentnmesberhenﬂnVEDErbnndHL@me; quimembers
. Cross-sect|i Orb@%n%@eeﬁ ap&br Qﬂﬁhlbh&%SFﬂa shedl qegéﬂhemieﬁ jine

of Figure 13 | strail é)SIde oup c%ﬁand Iaterf nDV|n ‘reans .
20 for noving the Wﬁf h&Syafv ETMIHTFELRIOR s Oof pEheTRIVE FRRFWIR ( he
gate of gate gePtién e.lmmntzembadl Purd 1 handnvstidwing Eheuractifating
schematic dla ram of _the §3#¥§ &Bgiﬁui s 13-15 connected between a bl owout
prevent er st s B+*Fl ustrates a different gate

~conf i gur a&0.on frorr!'iguresl |32stand e3Bi llustzatlé; ik @xpldaded sviews the

' Cross- SeCtiOnr?£$#?$i€t5€ﬂétQhﬁn&ﬁkeihgﬁ%gﬁggles t hrough the center of the-
«i[Tustra

val ve fromtha ure further illustrates théaes
shows hydraulic actuating means for rotating

"the ba.ll, A
. Figure 5 illustrates a running tool inserted within W
15 the insert member for inserting. the insert member in the
insert cavity of the outer ball; o
Pigure 6 illustrates the apparatus used as a safety
valve between a tubing head and a blowout preventer stack
during installation or workover of production tubing in
20 the tubing head through the insert cavity of the ball
where the inner part of the ball has been removed or not
yet irstalled;
Figure 7 illustrates the apparatus of Figure 6 after =
the inner part of the ball has been inserted, aligned and
25 latched within the outer part of the ball by means of the
running tool of Figure 5; |
Figure 8 illustrates the apparatus of Figure 7 after
the ball has been rotated aligning the base of the "T"
passages with the tubing and the head of the "T" passages
30 with the lateral outlets;
Pigure 9 illustrates the apparatus of Figure 7 after
the ball has been rotated 180° from that shown in Figure 8
to a position where a portion of the ball having no.
passage through it is aligned with the tubing; ' _
38 Figure 10 illustrates an invention used in a master
*valve in a "short® or horizontal tree embodiment and



30 attachnent of a Christmas tree to the top of the valve and a swab val ve
and adapter for wireline work attached to the top of the Christmas tree:x
Figure 18 illustrates the valve according toqtd;e i nvention used i@ '
hori zont al production tree 35 conflgurat n and illustrates a "T,
shapeﬂ passage which may be provided in the gate illustrated in Figur

-21- Figure 19 illustrates the valve of Figure 17 with the second verti cal

gate passage al g h redive ! dyjst Fi tg At
still another e emanfl\a‘I ;a tﬁ g gate %&é?%ﬁ?eu%i\?ﬁl C my%l%‘eéépér%%léigdeﬁe
according to t hBOBSEBSFi on; Figure 21 illustrates an alternative gate
ControlbI el ement embogj ontbnwuﬁalateentmersfafeh&wevsnve s FE&Lg'ure 10
renovabl e insert OVI n.a vertica of .t ate i,gur e

il lustrates in &R @éﬁi?ﬁ‘ﬁaﬁl &rg§e |4Fe%‘°)§é/§2 ak; u'?%gzina ége
accordi ng tosthvaumerhawnbesngmmﬁ £d epdpleteligw s}m‘eSoﬂm cﬁimyfbem
used in the val g?.gc@g_ohotgﬂgn?éternatlve enbodi nent of the 15

i nvention and i rating 1 n exploded views the renovabl e insert which may
be inserted into thefmmecd-IZ dddustratss fhevalre of |thetinventior gused

26 shows the vabue ACSQESE gvhgvbh%éwém Q”WJ.Wthéﬁthﬁd' ra/ecﬁtgstmas

after an insert has been rowg into te vertica ate

t hrough a bl owo&EeEr ARG é’“@ﬁ‘i’k ifﬁﬁ%aﬁsfnﬁl |85 B aai"’%y pter
actuator npghaattached It@te-md I*qopmm_ e erepi e of the val ve accor d| ng to
the invention; and 25 Figure 28 illustrates a tool for

i r\ts;zrti ng or renoving the insert in the vertical gate cavity of the
al+€rnati ve gaDwawdagisr cRelatimgntto e%bdl ﬁmﬂ::aif Elemen‘hv@mhmh.ment of

.the Iuvention
Figure 13 is a cross-section through the valve
15 according to a gate control element embodiment of the
invention; '
Figure 14 is a cross-section of the valve taken
through lines 14-14 along the center line of Figure 13 and
, .further illustrating side outlets and lateral mov:.ng means
20 for moving the gate of the valve; '
| Figure 15 is a perspective view of the gate of gate
control element embodiment of the invention;
Figure 16 is a schematic diagram of the valve of
‘x../‘ Figures 13-15 connected between a blowout preventer stack:
25 and a wellhead and illustrates a different gate
configuration from that illustrated in Figure 15;

Figure 17 is a cross—-section illustration taken at
right angles through the center of the valve from that
illustrated in Figure 16 and further illustrates the

30 attachment of a Christmas tree to the top of the valve and
a swab valve and adapter for wireline work attached to the
top of the Christmas tree;

Figure 18 illustrates the valve according to the
invention wused in < a  horizontal - production tree

35 conf:.guration and illustrates a "T" shaped passage which
- .may be provided in the gate illustrated in Figure 15;




30 DESCRI PTI ON OF THE | NVENTI ON Descri ption of Ball

Cont f 1/\ | ement Enbodi nent of the Invention Figure 1 illustrates in a

Cros tion view the 35 valve apparatus 10 according to the invention.
The fe apparatus includes a housing 11, %he bot t om portion which may ber
attached to a tubing head 5 by nmeans of st%x s 3 and -22- nuts 2 in a
conventional manner. A tubing hanger 4 may be | anded in the tubing head 5
" conventionally and extends upvvardl y into the Lower passage 23 of the

housing 11. A tubi{\%@n étésléhéeeéwalafdﬁgeiedlbeb%ﬁnthae 5

| ower part of the and the tubin onventional port
7 extends thSQfRd tﬁ-?#?yeﬁi pSrteo Paﬁﬁégﬁog&l %éqi&;h CORRETi 2BEi JAWREt h a
passage in tr@ﬂdﬁmw hanger for possible use W|th a downhol e safety val ve

:gwte:]ep\ggls;ge 23 fm Bb %‘%ﬁ%' s, g‘érgl I%&%ﬁhggzﬁmgﬂ%ledgfl e;ng

- 26.  The Gppgatendf ocRégupesdSgothichl nay beo prawided acterdingetopeheio a

"~ central Chami?fveﬂidh whi ch is disposed a ball 20. 15 The ball 20
conprises an-outer part 21 and_inner part 22 which are shown in expkoded

views in Figures FAgare 381 Thilpgtra Ssse%e&%QW#%%n@tﬂOCBémns

of . hloweL SF@u (Edﬁbuﬁ?éﬁﬁﬂoﬁpﬂ@érzﬁﬁéﬁﬁiéﬁlﬁﬁeiésnbﬁré §Qt§e§h% a
winin the | SRty Oable oLl sShaEY HOpel 20y (LIS (B
| oner seap _Z'Qam W !I be shown bel ow, the ball 20 is adapted to rotate
ceat 27, on the FASHEY,#? “bpifREeRRR h U AeEadtaact IO RIBRETL A
upper seat sp@R@@2 f Figrwreait2l »i the svalvei agecdrding2toothecinventiong
rona o5°1 Sagar ol TR £ SR b0 omsk sbpiihetu ey fleulaeis
the valve according to e alternative embodiment of the v/
15 invention and illnstra.t:.ng in exploded views the removable
insert which may be inserted into the vertical cavities of
gates there illustrated;
Pigure 26 shows the valve accord:.ng to the second
embodiment of the invention after an insert has been
20 provided into he vertical cavity of the gate through a
- blowout prevent r stack; -
Figurs 27 -l.lt.su:atee a Ajarat..l i.c actuator mechaniaw
for laterally moving the gate of the valve according to .
+the invention; and : e
25 : Figqure 28 illustrates a tool for insert:.ng or
removing . the insert in the vertical gate cavity of the
alternative gate cont:ol element embodiment of the
invention. | '

30 | DESCRIPTION OF THE INVENTION .

Description of Ball Control Element Embodment of
the Invention _
Pigure 'l illustrates in a cross-section view .the
35 valve apparatus 10 according to the invention. The valve
' apparatus includes a housing 11, the bottom portion which
may be attached to a tubing head 5 by means of studs 3 and




perpendi cul ar passage 38 is disposed in_thBe outer part 21 of the
20, which s perpendicular to the central axis 20A of the ball 20\
When the ball 20 is oriented as illustrated in Figure 1, the perpendicul ar
passage 38 comuni cates with lateral outlet 35 25. According to the
i nvention, the thsrzpﬂﬁtaoéoméhtzsnhi manaerabl a i:nbamj hamgeab |4 fayoibe

h h |

b insert bavi (JAn0eE 4o Ehe, Watne neddc £ bBhylRtiolatals St axtelh
substantial ly tmmhyaintbe tdhmrimmr opashcqepﬁér %Mehgm&nq the A
lower passage 2g,9in %hﬁif'f :L&'hEgaiﬁﬁgwaakﬁpofshan%t%ehs @l

in place, the |nner %art e 1.nS

rou per
passage 24 for 1QWRF nB2%kt ﬁ'lfnté‘rﬂj M‘Fﬁg toange ﬂﬂgﬂﬁ gal | A
21. The outer cttms.@xialmoreneremahdef through lt-.ms 1omrp&:tso£ the

cavity 42 of 't EOUAEAT B, EPB, comepRdcakict p‘%ﬁt%afa%%%%é? nER, §B8, bibitly
di anet er of thédngart fo2 iposdihjie |wsensilitly a hdownholenmafetiyinvalveofin

upper .passage Z&Reaipe outer part of ball 21 to provi-de cl earance for
passage during inseriion.and 15 withdrawal | lustrated in_ Fi gures 1,

3A and 3B, M0he i nneAabllustraked in Figure H-srer”f"tﬁl hopsing lhedgfiaes 2
passage 24 int Qo

D é®n Q3028R8AE Ndn Whighp | %tsﬁ epalzn OAst h&ﬁ?' bﬁ

SRl o A b ey by

out<¢r part of tamd belié @&o Fatermgl 4Btiets ame fapere tmeaaaent:aﬂ.a'chanblee:y

avel 1S LN AR e Rt LS T

the i nnd8 part ofThedakl |20 Temprises cantPuhercpazt Risapdcipney part
sh\u’f ders 34' 22 which are shown in exploded views in Figures 3a and 3B.
The ball is seated within chamber 40 by means of lower
seat 27 and lower seat spacer 30 on which the ball 20
rests within the lower part of the central chamber 40. As

20 illustrated in Figure 1, the lower part of the outer part
of the ball 21 contacts the lower seat 27. As will be
shown below, the ball 20- is adapted to rotate within
housing 11 bringing different parts of the ball into
contact with seat 27. On the upper part of the ball 20,

'25 an upper seat 28 and an upper seat: spacer 29 cooperate
with a housing head 32 for securing the outer portion of
the ball 20 within the central chamber 40. The housing
head 32 is secured to the housing 11 by means of threaded
surfaces 33 in a conventional fashion.

30 Advantageously, a perpendicular passage 38 is
disposed in the outer part 21 of the ball 20, which is
perpendicular to the central axis 20a of the ball 20.  When
the ball 20 is oriented as illustrated in Figure 1, the
perpendicular passage 38 communicates with lateral outlet

35 2s. : '

surfacés 33 in a conventional fashion. 30 Advant ageousl vy, At@

According - t-,.o'- the invention, the inner part of ball 22
is insertable in and removable from the outer part of the



© grao

whi ch cooperate with conplenentary shoulders 34'' on the inner wall of the
i nserfy@avity allowing the inner portion of the ball to snap into the.

gﬂ or conversely allow 30 the inner part of the ball 22 to be
r emov fomthe insert cavity 42 of the outer part of the ball 21. The ™
upper Snap ring 39 and | ower snap ring 39=28erve to axially align the in
part of the ball 22 within the outer part of the ball 21 such that the
outl et passage 37 35 in the inner part of the ball 22 is axially aligned
with the per pendl cul. ar passage 38 of the inner t of ih bal | 21. The
upper and | oR#Ltkngd-ri ntRe 39ULeF Bathi 7 r%%e 1.3 sBBuARSSRE
i nner- part Zfa¢dey he2 pu(see palso FIbﬂreacBAmedssuthecds.aiawxdc@whxﬁh

From o out cbS p AP SSARTALIY chflc Ferts dn, e caf PnptlF, i fnd sied '

" hundr ed- ei ghtpagd£g8 2égandstheodowext pasaage 22 0fnheuging 11.l n Thus,
orientati | g eOfi 4t | 40 pq:rfhge RYrfe
shoul ders 53 %ﬂ%&?&_’éﬁé e&%ﬁggngjﬁg?éngg‘to?g ﬁgltl rjfﬁe %%?t 0 é# EHaZrZ

prevent the 19f|%herbpdlt 2% maw be| Ansertedn uﬂ‘éd“PPeForR?@cﬁage
axi 3' | yt EpWarﬂ y£8kt NLarRERAE twiﬁhiﬁeaﬁ'di @e@.lﬁ'éir%%f tbh‘tﬂé'ﬂl'éu‘!t:ei'p t@klierof I
WOor ds, e sn rgn erv 0 e J nner ar 0

22 within thé tl'é?gi ?? *of *fffe ;f' e"":Bll"'l’ V\Fl??le"*‘ﬂgﬁr PRZE %?'%Fe

bal | 22 t'o 1balk-onl Pédsert ofist hmbstartml:ly othe hsahel aswithatt foef etlie r e
ball is r red-£i e | at ug e t
| nven!t | or}' ‘ﬁb%gt ggg%qﬁ c?%ggééd(%gegéggggggt f}ceaﬁ;\gr 4gasés¥ag'é'3%f ‘{lﬁteer
val ve after tpnre:hmptef mgum 2%s bO&n qmaaacr.heoquthc dilapetesc 0% 4w
and 20 41’ H&‘E tﬁh E% fc&él% r%"tﬁ&ﬁpﬁﬁb éﬂeﬁe dididter

% and

portion of the stoﬁerlc ers installed_ in_grooves
about 't he per®®hdPPes Pﬁﬁsﬁﬁﬁer 24 02pfonthe t‘??é'-%l park of ghadd 3R2larkeP é.%

illustrate i pisvEdéct clearah®e for passage during insertion and
15 withdrawal., N

As illustrated in Figures 1, 3A and 3B, the inner
part of the ball 22 is inserted through the upper passage
24 into alignment and engagement with the outer part of
the ball 21. An anti-rotation key 34 in the outer wall of

20 the inner part of the ball 22 serves to angularly align
the inner part of the ball 22 with the outer part of the
. ball 21. Springs 48 serve to force the anti-rotation key
34 outwardly into groove 50 such that the inner part of
the ball 22 may have its outlet 37 angularly aligned with

25, the perpendicular passage 38 of the inner part of the
ball. The anti-rotation key 34 has inclined shoulders 34°
which cooperate with complementary shoulders 34'' on the
inner wall of the insert cavity allowing the inner portion
of the ball to snap into the groove 50 or conversely allow

30 the inner part of the ball 22 to be removed from the
insert cavity 42 of the outer part of the ball 21.

The upper snap ring 39 and lower snap ring 39' serve
to axially align the inner part of the ball 22 within the
outer part of the ball 21 such that the outlet passage 37

35 in the inner part of the ball 22 is axially aligned with
“the perpendicular passage 38 of the inner part of the ball
21. The upper and lower snap rings 39, 39! within grooves



of t'he-inner portion of the ball 22 and: t he 80t er portion of the ball

rot ated one hundred-eighty (180) degrees fromthat 30 illustrated in

Fi gw«e 3B. The views in 3A and 3B are expl oded views show ng the anti

r]9t ?L ] on lkfeyzgélsands&ﬁwg%l 4RREE! ePatd af%owcgrggal Iaai:eli-hepamer e
0 e ba er ,an p_ri,n a are_als

i |1 ustrat ed. B%PFESY‘ oé] gkfﬁed P% ﬁf@‘%S:gﬁfo&’d #nd, 39'
along with couphlhgwnthesiﬁﬂeznﬂeiﬁ bﬁr theubhﬂ.ﬂ.g 22h¢eobble pulded’ Exes tﬂmm

outer portion ofy ?%.' pgéb- of ﬁﬂé bgiguﬁﬂ U eR@W, h%i@eg'ﬁra‘illj_% ’

pr.ovi ded for coup |n 1 SpoSe he tu ngbgang
t ubi ng head 5)e|mmhundcné-séah Y0. (lﬁodmﬁﬂgﬂﬂfﬂreﬁm Endildussrasedy ia
nmenber 72 and api ﬂ?nber 71. The 5 lower nmenber 71 is inserted through

the insett cavity 42 of °0u t of, hall 21, ere e _inner rt . of
the ball 22 has not ¥Bt % ptafion |4ﬁr¥ﬁﬁl’éﬁg\ggﬁi%¥9tﬁe 8% (the
The outer couplbmblrreot}ertﬁd perpendicaday fsideldarso Sheandbisdt heﬁgmhe4

uppor neck 75 ofRcCtaRs, L, i Sﬁﬂéib@%“éﬁd%‘im A cpridhk)

25 inner part of the ball 22 as it is being inserted downwardly into th :
insert cavity 42 of the outer part of the ball, _21. Figure 3A shows a@ '

faci ng shodﬂjermerovmfcm | b3liedRr fzom heingspudded tQE lfmmed
coupl i ng nenber Pyt c‘pﬁg,l dﬁéﬁe 1 p PV irgiar
by which the 15‘£§§iﬁer C ere‘%z I'S uraéd thes 6 ?&gr}stét?he

i.nner portion e bﬁ?l eSnU@‘flﬁn $he, &naR &in t:ﬁ% Me 3hosexrye &o

t Nebal |- 21 hArham/atﬂb.y ihneizh Pazrs USE ghuesban.e.d 2IPEET 7ehé baterppart

portion of 11 §PUBhAYefETPE] 4! 31TGIPLES 18048, pRBLCRR, 1B A L kg

in the upwdrijl ybé apuidest coutelof skhpedimmer aparts ofr \the t baldalwhém the
\J entire ball is rotated one hundred-eighty (180) degrees.

This feature of the invention facilitates servicing and

access to the lower passage of the valve after the adapter

flange 44 has been ‘removed from the valve. Seals 41 and

20 41* seal the outer part of the ball with respect -to the
inner portion of the ball and may be elastomeric members

installed in grooves about the periphery of the inner

‘portion of the ball 22,

Pigqures 3A and. 3B illustrate in perspective, t';he

25 inner part of the ball 22 as it is being inserted
downwardly into the insert cavity 42 of the outer part of

the ball 21. Pigure 3A shows a view of the inner portion

of the ball 22 and the outer po:i:ion of the ball 21

. . rotated one hundred-eighty (180) degrees from that
30 illustrated ‘in Figure 3B, _The_yiews in 3A and 3B are

exploded views showing the anti rotation key 34 and s-;irings 48 '
inserted in an outer wall of the inner part of the ball

22. Upper and lower snap rings 39 and 39' are also

illustrated. Ball stem 70 is also illustrated in the

35 exploded view along with coupling means 71 and 72 for
coupling the ball stem 70 to the outer portion of the ball



opening 80 in the coUpI' I ng menber 70 wi th respect to any passage in the

bal | (ch may be' aligned with the lower 25 coupling menmber. In a simlar
mann n upper coupling nmenber 90 is provided to couple the ball with a
cond xtendi ng upwardly and installed in the upper passage 24 w thi n\%e
housi 11 and the housing head 32. The L?rgper coupling 30 nenber conpri

the downwardly facing coupling nmenber 91 and an extension 44' of the
adapter flange 44 cooperatively provided to seal t he upper portion of the

ball with respect opdui ergdd a | ed
to the housi ng he%égggnﬂfgelran?éoﬁg gg 3%1%%5 t %gétdecﬁté Eg?:j?é f‘ﬁyp
t he housi ng ml&gb@mmmt#&qQGQQQR thega%v@xnm hagggroA ode%ltq’n a

-26- convent {goakub a8l Alad eI RO vk mmemerxlm el

studs 92. The adapter ~flange extension 44 be ai nst_t r cQupl i ng
nmenber 91 of79hbnG§$éFscGBpPPR§=a§’§@ﬁﬁ’y elon d 'ﬁ‘g

- resilientg doyswes dmetibed 7Dnishénsedited tﬂ:i:amgh etheninsert4 catjauy\sut he

ar ot EFS"L' S8 RE By 3 Lot Lo PR che AV ek 26 e

ball. A cylballli 22| hasndott ye® been) instcalded mmdie RRtAMiperYion sof

provided to g@&“ﬁ%ﬁatﬁ W t st{kggb%d%l&% gmi?% R1aliONoRRd a dbd Ty

passages 37, or passage 3 eal 99 in_surface 97 Is
pr ovi ded to fasperadetm tthe HubiNg RARIeEaH| BY RIS 25 RRPIIRERE2FYe

0. Inseld 2“&%%%%3“’3”9 T e t‘*‘Z““%*"?n griraieg

portlon of th8 RF| 'éree g%ﬁdeﬁ%#ﬂgﬁa ‘E@ﬁ%ﬁ‘?nﬁg - sHER ﬁs ?%&?En L
car bi de. Li kﬁwasdlirhfalem shodlidersd 179 ofhdowere couplilria guemsenb? ¥ . 90

and the 20, HRRS! 7 Rhatd TREP Upg, Cpobfisha el 594800 Yodlir™ €.

.  coupling member 71. Spring 74 is provided by which the

15. upper couplin§ member 72 is urged upwardly against the

 inner portion of the ball 22 once it is :..nstalled :.n the

outer portion of the ball 21. _

An upwa:dly ;ac:.ng arcuately shaped surface 77 of the

upper portién of the - coupling member 72 is adapted to

20 engage the exterior part of the ball 20. A seal 76

- comprising an eia.stoineric member in a slot in the upwardly
faciag arcuately sh_aped' surface 77 serves to seal the
opening 80 in the 'coupling member 70 with respect to any
‘passage in the ball which ma.y be’' aligned with the lower

25 coupling member,

' In a s:uula.r manne:, an uppe" coupling member 90 is
provided to couple the balli with a conduit extendmg
upwardly _a_.nd installed in the upper passage 24 within the

 housing 11 and the housing head 32. The upper coupling

30 member cam'éri_ses the downwardly facing coupling member 91
‘and an extension 44' of the adapter flange 44
cogpé:atively ‘provided to seal the upper portion of the
ball with respect to an upper conduit 93. The adapter
flange 44-.15'_coupled to the housing head 32 by means - of

35 studs 92 threadedly secured within the housing head 32 by
' means of threads 193. A gasket 94 is péovided in a



were to .extend through the upper conduit 98 through the passage 36 and, \
through the | ower conduit 80, turning of the ball 20 may cut such wirel
bet ween the hardened 25 material 100 or 101 and t he coupling nmenbers 91 or .
a\gél ng as an.anvil. Qher-apparatus may bé 28Tt ached to the top of the
adap r flange 44. As illustrated in Fi gures 1 and 2, a valve flange 105
may be secured to the adapter flange 44 30 by neans of t hreaded studs 107

ot hr eads_ 100, SoVantiolEl, BEsRESH.D siiks (0F BRERES S Minpdis IR

‘with a simlar obhdo tthd 1studs ®2val ve fl ange which may communicate with a

vertically extending e.24 A 1
provided to seal_ val vﬁ‘%l ang g%%g.asﬁ h%x%ggégieah %m gggtffs %A&Stﬂ?he

i nvention which mlbeﬁﬁuﬂéééﬁl Mhﬁf t ﬂ?s i HEP&Eesc%P?)Hq‘ngﬁ?G?P&Y
in a chamber sof smval sg:ﬂagsnm prowdes an résElientt dowmWardiefdote Favm

be inserted wt ort| n of the bal I,. The ner r{ gy
renmovably secur 5 tﬁm& % d %g ﬁt §‘HH -?-ﬁ’é'
insert cavity cnsupling Mlberl 91 ahdsalgaﬂ.w&t ey hahbl s20e dRadewawaxslly
t he upper passa [ ! LR

ot her appar at us L%hgf%gglé%g ?!la{ ﬁgf%{;}é ggl :OES 18#% I%gvl‘\}g’q' §{§d
passage of the mmm 9!rhengnses ;té'ﬁlh#ﬂ-bf tAecyt;d-ndriqcal pendwity 98 of
at |east qpe ﬁ?ésﬁSﬁeEhQ{dﬂ :‘Qi%hm%béb AN £8NMPHIvIAeA V‘téhcﬁﬂﬂﬂt‘ﬂﬂc%te

‘S;SF?S?ﬂu's“. | 064 oRBeSLade S SiehonaY; By 18 PRLgmHaRE WLsAnpamsages
tion includes, 38 red @ﬁ%agéoajs of\dtnehbum.ngoandsanl 199 dn isuxPace 197
E?,ﬁdﬁ.al's | upprS MECTHIER V8, Eevreiata WEERDERE, bR BR8uetl aons,
i n the inner anyt opendhgt af bihe &hhyzaomdmhcm wpﬁnéngup&ieroio the
CO“ It 98 g aé%if%@%ﬁe%ﬁé?@%ﬁﬂih& hBanya' ¥8.

Inserts 100 and 101 in the opening of the passage 36
of the inner portion of the ball are provided with
hardened material such as tungsten carbide. Likewise, the

. lower portion 91 of the upper coupling assembly 90 and the

20 upper coupling member 72 of the lower coupling assembly 70

' are provided of a hardened material so that if a wireline

were to extend through the upper conduit 98 through the

passage 36 and through the lower conduit 80, turning of

U the ball 20 may cut such wireline between the hardened

' 25 material 100 or 101 and the coupling members 91 or 72
acting as an anvil. -

Other apparatus may be attached to the top of the
adapter flange 44. As illustrated in Figures 1 and 2, a

: valve £lange 105 may be secured to the adapter flange 44
30 by means of threaded studs 107 and nuts 108. Studs 107
may be secured to the adapter _ flange 44 by means of
threads 109. A head sleeve 110 may be provided to couple
the conduit 93 with a similar conduit 111 in the valve
flange which may communicate with a vertically extending
35 Chrietmae tree or the like. Gasket 106 is provided +to
- .seal valve flange 105 from the adapter flange 44.



apparatus. Wen the ball is turned ninety (90) degrees fromthat

i trated in Figure 1, the conmunication fromthe | ower portion of the
b i s prevented fromthe upper conduite®f Thus, there is provided a °
baN--valve with a 25 renovable insert which prevents or allows o

flui d communi cati on between upper and. | ower conduits in the upper and | bwér
passages of the housing. The renovable feature of the ball allows, in an
oilfield envi ronmm ,an‘aiiﬁidmtwmlmrhaspbeeanﬂuscaﬂbla@omcartmwnbnts in

or 30 Dbelowy.t a I élﬂ,qu b g0 Wty
attached toqt“ﬁg' er p #f gffﬁéségﬁsi?ﬁgdvét out rgﬁo\ﬁo thé;rﬁ&lggi
housi ng frodmwhichen inner poxtian of the hald W(ﬁftgk‘ﬁ ‘ﬁg ERi ng.

Conpl et e COQE{Q% Tl 69&1&&' lofOft K@UBAELL S mnﬂmbby?bhemal uyBdeurl ng
renoval of t ‘Towou ;)reven er. and r ement thereo

epl wth a
tree, orSvi ZeRpYadL n EREORIR; FREy BRPSK Bf5859% O ﬁv |on
il lustrated mﬂ;@ure 1mhe mucrtpordav:l:ty)f oife behé hdall pedgenddful ar

passage 38 an the o o d
passages 369 j‘% Qﬁ%eggmgf é%ﬁé?“:pg%zage |ssga§ #ﬁﬁﬁ%!ng
subst ant i al Ib}xeal bqgsihg khazeby apesmitiisg  kasertion,RE é'-ybtiﬁs

i ntersect i NG rq%@?i%%%&%aé&be t‘lﬁ‘.‘&igﬂ)%ﬁe Oinsé'h?t b@&*i@f of anovnd::n into

per pendi cul a assa

eas of, descri
passagelfr O\ﬁbaedlgf%ﬁgpﬁﬁéaﬁént gél tﬁﬁl 9"?@ ﬁ‘ﬁalifm% %t 8& in
Figure 1 is ¢y meFailhe :hs%adpﬁbvﬁ.ded Tw:bassagd: vbeasts ine pepasadgeul ar

P eaage. | A ShenpbiEadl oL, hRT cBahndEach WILE boddiygecas Bpokll |
22 is insertied the hlowehepaaseqe oivlthy bald-f ané the e\ipmtpeﬁsme B8 |
21, the bas%né’bag*fenﬁs part Br &Zaﬁ_g 2 dtﬂ&kafé vﬁﬁkpéf‘q:'hﬁgé&ent

passage 3.8°IN e outef After the insert 2

al i gned 18nd inveetioni ingludesa mnaéﬁblpﬁ)mloﬁ%fa betsing) MGPERRIAN of the
insert in <the ball for preventing comunication with

coqpe:a.ting upper and lower conduits in upper and lower
vertical passages of the housing.’ Thus, passage 36 in the inner
portion of the ball 22 may communicate with an upper
20 conduit 98 or a lower conduit 80 installed in the valve
apparatus. When the ball is turned .ninety (90) degrees
from that illustrated in Figure 1, the communication from
the lower po:tion of the hall is prsvented from - the upper
. conduit 98. Thus, there is provided a ball valve with a .
25 removable insert which prevents or allows fluid A
communication between ‘upper and lower conduits  in: the
upper and lower passages of the housing. The removable
feature of the ball allows, in an oilfield environment,
installation or replacement of  tubular components in or
30 below the lower passage of the ball through a blowout
preventer attached to ‘the upper part of the housing
without :enoving the valve housing from attachment to a
wellhead or the like below the valve housing. Complete
control over the well of course is provi.ded by the valve
35 du:ing removal of the blowout preventer and :eplacement
thereof with a Christmas tree, or vice versa.,



39", the parts of the ball act as a single unit, that is, a "T" passa
conprising the head of the "T" passage 36 andagde base of "T" passage S
and the perpendicul ar passage 38 of the outer portion of the bail 25 21
move~ds a unit. Means to be described bel ow allow the ball 20. to nove

t hree hundred-si xty (360) degrees wi thin the chanmber 40 of the val ve 10.
The preferred enbodi fant thet hepnasﬁm%rtcoe@bngimmthe ofivethieon, invientden
at |east one |aloraleiided i EfifaD 1 OUN TBydds PEALLSAOY ENO. DALLI it

| ateral outlet econd | et 26 are | I ustrat
1 and 2 and Fi g& @@?%&%‘éﬁ#&zpﬁﬁﬁm a9 ngn hé@pei‘éﬁ?%nPSF R@ QE{‘
according to thdallydids orr” Lshaped bakbrsectinyg?Pamsdgksl 36 037 dedThe
.. for cogperti i theth 35.“‘p r nna,@ t eﬂmlt

8 g bid sgb bt 100 2
outlets 25 afid g%"\gre f)egﬁlavel %s 8? gegal éﬁé ?ﬁn rA‘nou5| ng rl. 15%%?
sl eeves 122 and thes cantxal Zﬂﬁdoﬁcm taldpr iwheteas the intersectimg
to urge the sealy Sse@eesop?ewdﬁ&%:agswet dfcehe! BAl10IF 194! grdviasad

20 alignnent key 34 and. fhe axially aligning and securing snap ri ng_
O

121 against the~ball "20. The e£r| ng 4 and 125 are gl sposed 1 n annul ar
shoul ders of ‘la £4d 1‘§§°mhipél'?% codfred tEPEheeRse of
housi ng by neandegcriptions d tHeldpassdgenprovided caldneg hehei enitralNuakis

135 Arcuat 40y %3&&“@&%” i&&%ﬁ%%#?ﬁgﬁ%?% £ 41 S, e (heae

seats 120 and 12% dﬂ:qae‘r'af epassagefle wheraasrthé phepbaﬂﬂ.cnaa:n@qmgw in
se |l s 140. and 1 cgﬁg, ?{1 'f"’éﬂé" 'Eﬂit Hase o
at er

s
4 ngly engage the seats. 1% 21 121 about the exterior o
the bal | “and t otheal Tanpéﬁémgﬁg swhi ch may. exi st bet ween t he passage in the
bal | and the passageay tfliTudtrated | ineriqare ¥2 |a§t€£veh&hliﬁhe}:5 part of

SRR LI -R TR D EE %%@&%iféa s %Eeﬁ dF eBe.
| at eral ‘condui t oh#@ér part of the ball 21, the base of the "T" passage 37
is aligned with the perpendicular passage 38 in the outer

part of the ball 21. After the insert 22 is aligned and

_ fixed within the outer portion of the ball by means of the

20 alignment key 34 and the axially aligning and securing

snap rings 39, 39', the parts of the ball act as a single

unit, that is, a "T" passage conprising the head of the

*p* passage 36 and the base of "T* ‘passage 37 and the

. perpendicular passage 38 of the outer portion of the ball
“~ 25 21 move as a unit. Means to be described below allow the .
ball 20 to move three hundred-sixty (3-60) degrees within

the chamber 40 of the valve 10.

~ The preferred embodment of the va.lve a.cco:ding to

the invention, includes at least one lateral outlet in the

30 housing 11, preferably two. A first lateral outlet 25 and

a second lateral outlet 26 are illustrated in Figures 1

and 2 and Figures 6 through 12 ilustrating the operation

. of the valve according to the invention. Lateral ball

seats 120 and 121 are provided for cooperating with the

35 ball and are inserted within the lateral outlets 25 a.nd

26, respectively, and for sealing with the housing 11.

Seal sleeves 122 and 123 are provided and act with springs




and the housing 11. Figure 2 is ‘a cross-section through the valve of the 20

I ny, on along section lines 2-2 of Figure 1. Figure 2 illustrates the

val tem 70 extending through t hole in the housing wall and shows )
coupting nmeans 71 attached to the end of épe valve stem 70 within s
cooperating receiving means 72 in the ouT&F wall of the outer part of tl’re-"

bal-l 25 21. The valve stem 70 and the coupling neans 71 and 72 are
illustrated in the exploded views of Figures 3A and 3B. Fastened to the

wal | 11 is aﬁ u ggla 3 oy &%@tﬂ\{& BB21S 510 fl%vb%t aizmgaﬁaemgl lagéindd hin

t he housi ng Ive nmea I I

30 mechani c#%cﬂ-é&ﬁﬁ#l Vﬁﬂé‘-%yﬂ:ﬁ‘lﬁglcézzgct% oi i?%ﬁ’ﬁiﬁ%u P%iémﬁe‘*m? ;sca

Tgrhmeig tF'h g;‘ﬂ%"s priRgs’ mfwa&g 153 las:eoraa.vsmﬂ @bint anhalmd \shoatlster® and

ns..of a ke

" housing 173 xﬁﬁﬁi He-ange ‘bo#é a’ﬂdbeef% gﬁ'sg c#lg%&éal ol r@}o be
Lem)vabl st hmﬂimgn byd means to0f lthireaded stud®- l@ﬂspaﬁedlﬂt h-M‘-Ot he
ousing 173 e 4and 1 t

o 190" e PR A1 AR 136 kg K37 bt TERY, Naebrkll d¥bsiydd O

reci procal- ht28 zendall38 wke hithe: rrtuds | hder ant7olidhd léﬁc!iatﬁari’neﬂ‘%?‘hl n

and by the @#ﬁﬂ&fétéﬂciﬁéeeﬁa bbbus.h { ¢ theenatedialo Kl s 8l2@nd

Via port 190nd G371, EogperaeIyith, tha. srserion G jdhe ALY 4 4 r4€]
thekpll %m;ng@éuyﬁuoggnr:gm? detn 1) cooperatidnbwith ttm:l«s;ﬂr?ﬁag&mdlml ves
Space bet ectbd 185,64 7ea 3G $Hgabdd BY) BtaRAN BT bSO iR O
nmoti ve neansill ahbntt dhel rextbegior of sthelahabll pranko sexloran epering
P PSS, ieh el Wkide | BelaBnc s puEGY 180 35 BaRy wae sind off
passage the con U|t | sposed I n the | owe
passage 23 (paspages vithin the ball seat and seal sleeve which U
15 cooperate with the 1atera.1 conduits in flanges 128 and
129. Gaskets 180 and 181 are provided between the lateral
flanges 128 and the housing 11 and the lateral conduit 129
and the housing 11.
Figure 2 is a cross-section through the valve of the
20 invention along section lines 2-2 of Pigure 1. Figure 2
illustrates the valve stem 70_" extending through a hole in
the hoasing wall and shcws coupling means 71 attached to
the end of the valve stem 70 within cooperating receiving
'‘means 72 in the outer wall of the outer part of the ball
25 21, The valve stem 70 and the coupling means 71 and 72
are illustrated in the exploded views of Figures 3A and
3B. Fastened to the wall 11 is a housing 173 of a motive
means for rotatihg" the ball 20 within the housing 11. The
motive means includes a hyd:aulic actuator as well as a -
30 mechanical actuator.
' The hydraulic actuator is illustrated in schematic
form in Figure 4. A pinion gear 170 is provided about the
valve stem 70 and is held thereto by means of a key 171.
Gear 170 is ca.rried within the housing 173 which may. be
35 bolted to the valve body 11 so as to be removable
' therefrom and with the ball 20.



Is desired to be able to turn the ball ninety (90) degrees so that a

portion of the ball having no port extending therethrough may seal aboy g
t he upper coupling nmember 72 20 provided in commication with any tubi \

di sposed below in the well head. Therefore, t4204ydraulic actuator depi

in Fheure 4 is constructed such that caps 181 and 182 linmit turning of the
ball to an angular rotation of ninety (90) degrees 25 so that the valve may
be qui ckly and rem)tel t ur ned io a full off or safety position. On the

other hand, it is deQ SRPESfht i ERIBatheRPURIRGr hEY AGR \PERRKt aR¢ dpwer:
hundr ed- si xty (&%ksdemvsewcms halestdngUsiehi weatpmsoﬂasgdae arho euad

ith the ball t 130 he p i on,of the .
\(I:Myfi ntje(ras ?o t\kllméi'nr% a(r)f t"ﬁbl% % lyqfreé&%t F‘J?t *ed \%Iilﬁh Eﬂ‘ét(? 2884
and 182a al | owi megigracain hmihonﬂawysmmﬁiw (&he) cﬁé@néers; riore taa& 180 .
depi d i n y
o ety operab g ded NI iy SEhe M liiG [0eRCPRER' Yo 21 16TRCARIN)
provi ded about tHesgbaing erdnFapst 3812ah 8% 9108ing:i thet AElindesst ot
various pOSItlora:ea& Vhéad®s dascm&e.a Ip}:égg&éieiel haml&wa Ibid s%aeu 9o

wheel 85 Cuith (b SITERLEE 127,500t 1t 02as VoL REEEaRed, géncymre
ur poses, but, of4, ctinlesg;.nh.bn year 100 and vatvet ei:wtvoeliyg drotat?dt
hyd l'i cal It a pr. e ou
s S0 T e A L B S i
ani cal l'y op@hﬁﬁ&i’g’ texhagsting vﬂm fxom nthe nepaceybetweeni piistoan 17i8e
Cator of t%&%&'@ipoisﬁheﬂabbﬁo 21 hi “n*é‘%i@%@?ﬂi Fbgu&%ﬁﬁ

|IIstrates a meagns for inserting the"inner part
insert cavity 42iustratas 4o Blqurs « b pdapbed P?WilﬁntPE pmsma

whére 15 the aguipdsddanghats ii,naihﬁita.@edst oaébﬂzaeuswg dﬁ%k Qng
;[Eg\jt*gf)rzang 1, bu-t ul ?ﬁ%‘ﬁt\lf\ﬁgfﬁ i% t e I Ot ! i | i n%.ssage hé‘é %e
: . condu:.t disposed in the lower passage 23 of the valve, it
is desired to be able" to turn the ball n:.nety (90) degrees
so that a portion of the ball having no port extending
__ theréth:ough may seal about the upper coupling member 72
' 20 prov:.ded in comunication with any tubing disposed below
"~ in the wellhead.
| Therefore, the hvrlra.ulic actuator depicted in FJ.gure
. 4 is coristructed such that caps 181 and 182 limit turning
) ' of the ball to an angular rotation of ninety (90) degrees
| 25 so _that the valve may be quickly and remotely turned to a
' full off or safety pos:.t:.on. _On the other hand, it is
desired that the ball may be turned fully about three
- hundred-sixty (360) degrees such that various orientations
may be achieved with the ball within the housing 11.
30 Therefore, the portion of the cylinders to the left of the
. pinion gear are constructed with end caps 18la and 182a
_ allowing rotation two hundred-seventy (270) degrees from
that depicted in Figure 1. The hydraulic actuator being
primarily for emergency safety opera.t:.cn of the valve, a
'35 mechanical hand wheel 190 is also provided about the valve



1) ted in Figure 5, the insert 2Qqqunning tool 200 includes a body
20 adedly secured with a rod 202 by neans of threads 201. The

il ation o Figrue 5 is from a point one hundred-eighty (180) degréés
fromthat i]J]lustrated in Figure 1 where the base passage 37 of th inne

part of thgedml 1722 fiox fMeoREnLEally tEExhbhg rtﬂtilelnu.lvm eemmicns he

ht | | t ed * I.n th f th
II::J%I’]I ngstgﬁ?ugéiéﬁ‘euflﬁn!ilg ggr ﬁ‘ﬁﬁ?ﬁ%@p 3‘6’2(&% éage e endoof rgd 202
extends within Ttelspbeligved thatthmpperationt of 3@ v, waudshrt of
the ball 2&%& Seﬂwd d&éﬁlﬂié&f Wasd wcnf dde hedth 2lkHedee

Figure 1) r snap, rin ower snacg rings 39' have

been cdb ﬁﬁﬂg@&r m f?%"’é‘(%@vé?‘ 4 on of
the ball, Hde,r off2Gours Ugrm ughilive t coulds Bé operatid lnnuams_r of the

- Lrends 2lvadliobily Wiekh’ aliSRg 1o hiatulon UBHspiekp che g " o
-32- of tfnrMeabﬂ\:tTﬁhﬁmllvogltou Tovither paint thﬂQﬂ!an@‘E&érrent
wi thin pa BperakingPagtferge 24

: SEPSe £y ¥ ﬁ-%bﬁpefgvﬁd LR il chadL
vmththelnner part o e ba ni wi t hin art -of the
bal | A0 aive mebsniesomp.o BB, poitLes on séwr aﬁ%
simlar faché growdeient b mluuonomme!.nomm:m«am arm 204 wi t hin

the QSSSSP?ZSS?%#%“? Akdkngdn ' 4 5paRY Yor YnpeERLAG tHe fher 0 1"
wher eby arpalmvaoﬂ aheenballo22 ddim&nc&h@esiﬂmtnwiﬂrt gf ofhcthm) | 22'3
Lo De reiyfter 'OHEE" B0 i1d BaLL 21, Fi e Pedsdimed. Whare
|Ilustrate prefterre enwronrrents I n ch t vaIv us urni
first 1% o the pdeptes fiangeg4 48 nok, 3ﬁmﬁsn§ﬁt t&‘s%ﬁi‘ﬁéﬁ‘j
where the 32l gg Wrﬁé&lﬁﬁjcﬁwl Mug Oowblitd be uséd where the lower
coupling 71 has been installed in comnication with
- tubing ' landed :l.n a tubing hanger below the low_exj passage
"of housing 11. As illustrated in Figure 5, the insert
20 running tool 200 mcludes a body 203 th:eadcdly secured
" with a :od zoz by means of threads 201. The uluct:atioa
of riqure 5 is from a point: one hundrad-eighty (180) | \
degrees fxom that illustrated in Figure 1 where the base
: passage 37 of ‘the inner part of the ball 22 is facing to
25  the left rather than facing to the right as ulustratad. in
: rigu:e 1.
. -In the pos:l.tion indicatcd of tho running tool. of
riguro 'S, an arm membar 204 engaged by the end of rod 202
extends within the opening of the passage 37. After the
30 inner part of the ball 22 haé been inserted within the
outer part of eho ball 21 (See Figure 1) ‘and the upper
snap rings 39 and 1ow¢: snap rings 39' have been
coopozativc].y cnga.qed with the grooves in the outer
portion of the ball, thc rod 202 is turned until it moves
35 upwardly by means of the threads 201. After the rod 202
moves upwardly luzﬁ.c!.ently to clea.r the “end oﬂ arm 204, .
' the spring 205 forces the arm member 204 to the right out

tu@anded in a tubing hanger bel ow the |ower passage of housing 11.
h

ng
&



that production tubing is being installed in the well and until and af
Christmas (production) tree is installed for production of the well. 2
Figure 6 illustrates the apparat us assenbl edizgwere the valve housing 11
acchrding to the invention is attached betweer. a tubing bead 5 and a
bl owout preventer. stack 300. The outer part of the ball 21 is installed in
t he housing 11 but the inner part of the ball which may be 25 inserted in
the insert caf tghe 4mssuge 31'1)1 The runmingncoal| 200 thenbromestout of

invention is used to maintain conplete control over a well during the @
L

preventer stac t al S f e
105 as descri ble&é% revi (ﬂzsl‘?/féﬁ %%gg%ar?ﬁgr%&lhgggbgaén nde%la)l Hﬁwﬁkﬁﬁ?
t ubi ng head andb¥F HFEEBé'r PAsSage c At Hhe {RBeZ0PARK Rf Jbhe

The tubing 3015&1&1 tzaerrewﬂﬁﬂgedziﬁiwg&zé f@uﬂ@ft past bEovheabhalef 2uhe
cavity 42 a8 thr oughie HPHehaPSpks 3“&%25*%#?8“’% BoE B vvedeNad V8 810
cavity a rou r v

and 312 are preimddad nfzshioni m:en the hspb‘énb‘atmsalmsg'; bautdérientddt ke
val ve 10. Thus, seqan f g t o oI.. Ve

well is establis %égéi %émrrgggs %ﬁ# gfxgv\g‘tﬁ %g%?ég &%c .1.q CF th‘g
val ve 10 hodsiney al¢Tehe oBYer tpoRingn ‘bhet heodal2021 dins rhhlepl apposise
the tubing headisecAor AR CAACNT4 | Q%5 EBrila ‘é‘fbtoc%ﬁé «’ﬁaééulga pgvnt

be controlled by nmeans of the bl owout preventer.sta ure
illustratedOth % i8R SPYaRd BRYeReRS 2f orogdhe20%ncruses; he ﬁ%ﬁ?
-of the ball 22pgaxt 58 a&ﬂeecban tig wssétrméa #2omf théeoiiﬁéi‘epaQt 2ihe

e 2 S s ke g e R DG T ATRRRERES S0 28 s

is aligned wit Iemqmmmu dnl awhpel s 3¥adivet hnayutlm maed.of Thenliagl .

o out oy B, 45, PRASERIC, €L BRSSME R0 34 TRRILLIRLRE 1o

coul d be alSgnddlnstrated | whers %he| salve apparatus according to the
invention is used to maintain complete control over a well
during the time that production tubing is being ‘installed
in the well and until and after a Christmas (production)
tree is installed for production of the well. _

20 Figure 6 illustrates the apparatus assembled where
the valve housing 11 accc:d_:.ng to. the inveption is
attachad betweer a tubing head 5 and 2 blowout preventar

| stack 300. The outer part of the ball 21 is installed in
A the housing 11 but the inner part of the ball which may be

25  inserted in <the insert cavity 42 has not yet been
installed. The blowout pi'eventer stack 300 is attached to
~the wvalve housing by means of a flange 105 as described

| previously. A tﬁbing hanger 4 has been landed in the.
tubing head and a coupling member 70 for coupling with the

30 tubing 301. The tubing 301 has been installed through the
_'vertical flow path of the blowout preventer stack and down
through the upper passage 24, the insert cavity 42 and
th.rough the lower passage 23. The wing or diverter valves

310 and 312 are provided m commun:.cat:.on with the lateral

35 outlets of the valve 10. 'l‘hus, it is seen from Fz.gure 6

: that complete control over the well is establ:.shed by
means of the blowout preventer stack 300 while the valve



is condition of the valve, vertical communication is established
\ e coupling nenber 70 and the head of the "T" passage 36. Figure

15 I i

bet wggh

8 ill ates -the condition of the valve apparatus after the ball 20 has~
been Natated ninety (90) 20 degrees fromgthat illustrated in Figure 7. Im_
Figure 8, the ball has been rotated to a ‘nt where the head of the "T"\w/
shaped passage-36 is in line with the |ateral passages 26 and 25 and the
base of the "T" shaped passage in the ball conprising passages 37 and 38

are in counnu%atﬁ%gég Wlgh «t_\{i@ ke ¥b :Qﬂp'df‘gtﬁér@’dnmza i t kS

condition of the contr over the 1 be establishe neans
of the di ver PRCRaRESP Fhe ing heag 55«uﬁﬂ¥ae¢$r$?ﬁﬁﬁ SPRELRL B sa’-Rlck

or bubbl e i nehewaladeeuid attlttlﬁ.ﬁ: poirt @ didn o Ibed Uy coeans! b€dthy

. diverting prgisurl ed 30 flL“d'flﬁwéyéa tubing 301 via either or both of
the wi ng val th conduits away fromthe well.

. For exanpse, if thgurEaﬂléllnatrates aheof ¢omdieiphaviforthe capgaratus
- SHLENG 1D | 0aBEhE ey il R 'R FO U B U5Et | LRt iR
condi tion of pr thendmsert wavity 1420% c#h%dﬁ)l‘&el%ontm tnserthe2wdsl .
In -34- tBhJugerlidld WHe¥e tHdhed®ds 4156 "PeCiha dﬁ@&aéﬁgsaeée% is
hundr ed- e'ghtyrﬁgéggﬁg(ﬁﬁﬁfﬁéd frgmthat a”|l§% E L Figuire 8
portion of tN@ afingk ' ehe oP2SE; ¢ 89#4? TRECHNG, rStated
where it1bl ogha bﬁunp'hésa:wmal alliigned redtiothlkl @iﬁérﬁmbﬁwephﬂhaqe
s L bl OB B 8B B R ol oy LSRRI
oper at ed an&hec@qﬂmnﬂzgcu#memasspgesa& i ¥ dalignedf witlf | the nfatewaldl y
fromthe vel Lae3del Qe Fb? SHJ:Q Lt‘i:%”&i@érogéréi‘.&gr Ve | Payf GRat N
val ve apparat us accord‘ng { I ivent | on €£ N
the insert could be aligned with the lateral outlet 25. Vv
15 In this condition of the valve, vertical communication is
established between the coupling member 70 and the head of
the "T* passage 36.
Figure 8 illustrates the . condit;on of the valve
apparatus after the ball 20 has been rotated ninety (90)
20 degrees from that illustrated in Figure 7. In Figure 8,
the ball has been rotated to a point where the head of the
"}% shaped passage 36 is ia liane with the lateral passages
26 and 25 and the base of the "T" shaped passage in the
‘ball ccmp:ising passages 37 and 38 are in communication
25 with the tubing via coupling member 70. Ia this condition
~ of the valve, control over the well may be established by
means of the diverter valves 312 and 310. Por example, if
there should be a kick or bubble in the production tubing,
such condition may be controlled by diverting pressurized
30 - fluid flow from tubing 301 via either or both of the wing
valves 310, 312 communicating with conduits away from the
well. For example, if the installation is on an offshore
platfora, cOnduzts extending to either side of the
platform could be used to divert dangerous pressur:.zed
‘ 35 fluid from the well. - '
' ' Figure 9 shows an alternative condition of placement
‘of the ball 20 for complete control cver the well. In




In the configuration illustrated, the valve 10 is used as a naster val veZt 1)
a "short" tree. In nornal use, the ball 15 20 serves as the master ‘\
of the apparatus and the well is produced via the wi.ng valves 312 or 31‘.
cap-{not illustrated) over the upper passage=3i4-t he housi ng nay be
inst™sl ed to conplete the short tree enbodinent. Alternatively as
illustrated in Figure.10, a swab 20 valve assenbly 400 may be attached to
the top of the apparatus housi ng by neans of an adapter flange 44. Thus,
the wel | rmay hathiper rillustcaiion on thewhdalk hehpdsl | been s retated one

ni nety (90) degr eadgagu%garggl ! |(3£§82)at&§gt€e§' OPfEm10eh4® ALPDitrdfednyin

be pl aced atop t e swa

f connec a Iubr catar in the,
normal way. BecaBdguse tée I%V\PEFGf-F’PeQ# e Réﬁ'h'hg’zﬂ? no@e VEFLRF AR
It I :Jst a at edtl nt Fpggf:e trodidle E.ubrua:s{lt lhléeﬁayrdi&ﬁé&lcwﬁetacmt hbﬂoakseld flweid

ool s do no raddl e_a nsta v t n
safety val ve at SO™PHE+: §§%é°f"| ﬁéomFl 1%158'?2 q(%t}{ ﬁtﬁ%ﬁéﬁ%‘ogal v'iéﬂfﬁ
|hn whi ch a Bornah.svt.m cminddtion mhuzhmim be autonesdcad lyhprnapided iy

ousing 11 by ne t ag% T, {
part of the vert?ggla st fﬂ_%o %arﬂf ’éénurégﬁgily?gsgt&? @i@(ﬁéé’% Ry
attachnent of a cauddvalbe mlﬁ’he eBeTa ef"he isFmiPFS&Y 50PFafent

addi tional |y lllgibgamzeéarﬂ%aﬁ%ﬁtméo 8rédp from3thefwélihead
swab val ve in which l'ubricator for wireline work may be established. In

t-he assenbl 8. |Fl°ustrat ed in Figures 11 and 12, well control could be
obgpened by usi ng thengng-evaiweilandtmgsalomnéwvﬁsmém | i pasissigeshée

Cont roIt h?l B?ldl col FéOt » edpoaéé) ﬂ’lﬁ% ggg#gwelééjs%ﬁgt e"%'rl n é‘[%rﬁa Obuend%sed |

control  Procedinetheuconfiquraion i bhlustrateddi the p’ﬂ&ygurlé) rks | esedgas
inaddition to kil %‘? %li% q_lnsg besﬂ.&rgorﬁy& Vi a;ntMgtgggL £Re ball

pasddges and con r ves, prior to vertical re- enttg/
i5 serves as the master valve of e apparatus and the

well is produced via the wing valves 312 or 310. A cap
(not illustrated) over the upper passage of the housing

' may be installed to complete the short tree embodiment.
_ Alterna.tively as illustrated in Figure 10, a swab
20 valve assembly 400 may be attached to the top of the
apparatus housing by means of an ada;it'er flange 44. Thus,
the well mz2y have swakbing work done on it when the ball
20 is rotated ninety (90) degrees from that illustrated in
A . Figure 10. An adapter 19 may be placed atop the swab
' 25 valve 400 for connecting a lubricator in the normal way.
Because of the low profile of the wellhead and safety
valve 10 illustrated in Figure 10, the lubricator may be
spa.ced such that wireline tools do not straddle a normally
installed vertical Christmas tree and the safety valve at

30 the same time. =

!'igures 11 and 12 illustrate the valve 10 in which a
normal vertical Christ:mas tree 500 is attached to the top
of the housing 11 by means of an adapter flange 44. The
usual master valve 501 is part of the vertical Christmas
35 tree. Figure 12 illustrates the attachment of a swab
-valve 400 to the top of the Christmas tree 500 and
additionally illustgates adapter 600 attached to the top
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~the as described previously. Description of Gate Control El enent
Enbo@nt of the Invention 15 Fi gg&g 13 illustrates generally at
710 t val ve according. to the gate contfol elenment enbodi ment of the

invention. The valve has a housing 701 defining a vertical housi\r?,_

passage 704 and a | ateral housing passage 706. Disposed in the lateral"

housi ng pas§§g§h;8g,,g§ Faile q?.ta%,g%&. Wi fibFPYabse! 868" @like1aRecdark t he

| ateral h f t . 720., T,

7500 whi b mAY e aeStaRIashRd o TRy FRS) | LaPeRo IS8 o i THaASHR e o T oy o

| \;VIZE h2r50ds gﬁ7 S grﬁiﬂ mfec‘,%arﬁemuabg&:m Coh&.d??_% optained by amimng ngs
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i1l ustrat edth®, giﬂgr ) Y*ﬁe%ﬁe%%ﬁkguggaégig%d %o%j’gifgi ??t'ﬂa%gtdeﬁs

verticals pabege thé ball fis stotatedatopdhe Pesition jdlustystedpimough

the first opjgudgr 1S GUREASE 88ui® dddie! ERaRUbE Jumpee Litbo i Of
the sane dia er as the entire vertica ousi n passage- 04, the, first

gate verti welbateahEingsthesweld sundexr conkreld, (.Procedures such, ag e
vertical housiaglResenyebalinenddnd,nprwssurd heelbeeing, hdnsiadditdomge

fousi ng packRgdeLrbEAd mmy okl SH0” R R etAfrig i T TR

subst argg al passiges dandi cehtrodnvaivesi, pirdoki to veatdcadr mecantrys@fje or
may be sorre%%t‘{,%g%ggg gggFggg?gl ég.elq,gﬁggquns di scussed above are

apparatus in the lower part of the 5
vertical housing passage 704 nay have access through the upper part of the-

vertical hoysisgspessades’84tandonkeoli Elenmaaite BEbodieRintdagsage 716. I n w

second lateral portiop 712 of the gate 708, no vertical passage is provided
as shown i ngso - ; ; of the
gate, gsecond Figure 13 illustrates generally at 710 the valve r

according. to the gate control element embodiment of the d
invention. The valve has a housing 701 defining a
vertical housing péssage 704 an_d a lateral housixiq passage
: 706. Disposed inh the lateral housing passage 706 is a
20 gé.te 708 which may be laterally moved in the lateral
housing 706 by a gate lateral moving means 720. -
' The moving means 720, which may be as illustrated a
hydrﬁuliéaliy driven piston, cooperates with rods 722 and
724 which are coupled to gate 708 by means of couplings 726
25 and 728. | ._ R
The gate 708, shown in cross-section of Figure 13, is
illustrated in a perspective view in Figure 15 and shows a
first ga.ﬁé vertical passage 716 in a first lateral portion
_ of the gate 708. Although the first gate vertical passage
30 is illustrated in Figure 13 to be of the same diameter as
the entire vertical housing passage 704, the first gate
vertical passage 716 must be. at least as large as that
portion of the verticé.l housing passage 704 extending
below the lateral housing passage 706. The i:pper part of
35 the vertical housing passage above the lateral housing
passage 706 may have the identical diameter ‘or




gate vertical passage 718 is provided. The housing 701 is shown

schematically attached to a well head 730 by-ggans of bolts 715. Tubi ng
736, attached by nmeans of threaded surfaces 738 to a tubing hanger 734,
is +anded in the | ower portion of the housing 701 by neans of cooperating
Iandbﬁg shoul ders 717. O course,- the tubing hanger 734 coul d be | anded
wi thin the wel |mmw1y| rthteheimsmgl? ianeter off ctheyfizstyigate

i | lustrated. r ygl ggmqug{:dlbg g, fabrl cat ed W t h
the h f th 0 f
coﬁpl ?{rjlzl Prgnger 74610 %ﬁ? e | 313?:3%3&»*?#3#533 r‘ﬁ&r PP&H’GFWhe

t ubi ng hanger T7déskch twatsappagatﬁézmcbcpemtdm irbethechowepvpagtyofattie?5

downwar dl y faci FE4'P, g
hanger 734 i%s %ﬁ%ﬁgﬁaﬁ EE@‘E@@% |;1£1 @gii;pwarccﬁwgs ﬁéﬁa%ﬂ
708 when a por (URRED P e meaxtical ohous thO»MU

704  In asim ﬁ.‘sﬁ’"@hté"béﬁﬁaf% npgger 746 is provi ded in 30

$
t th ~an "adapter I e (4 an d downwar dI
moane. ot spring - b & c88FeRt: LALSTAL PaRkiRRI J14n BEIARHAES 7987150
shoul dersdof thfeﬁ;ia:x.‘er pissage 14! provideduasecrsirowml Lx;gfﬁqms 71%. andn
upper con r | r
flognge 744 SYay vE co &gﬂg t@#ﬂ%@gﬁgﬁsb#@? h% 93Feed ’gﬁgﬁ
74r57i) 7;187- Trg_?e mt#qaal pasgadeg7 @ nberpraeided.t he | over couplltngoI '
menber rovi de ﬁﬁ[@u ak g0 h%%.h %g n
g;/the vvelol head 7% d‘stl %f 1k Ign ult d i\/‘ﬁ%#& ”Qgﬁghéé €551

provi ded in 5%%13%@%%%%98@& ts RS o TWhing P36 st AkSached
or the like togse I@sdtheéaaedl eumc@@whwrﬁlant@in@tm éri 734,

va

g
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of cooperating landing shculders 717. Of course, the
tubing hanger 734 could be la_.nded within the wellhead 730,
or in the housing 701 of the safety valve 710 as
illustrated. The housing 701 of the valve could be
‘20 fabricated with the housing of the wellhead 730 forming an
integral housing. , _ o
\ ' A lower coupling member 740 is provided in
' cooperation with an upper portion of the tubing hange:'
734. A spring 742 cooperating between upwardly ‘and
25 downwardly facing shoulders of the lower -coupling member
740 and tubing hanger 734 is provided to urge the coupling
member upwardly against gate 708 when a portion of : thé
gate is moved into the vertical housing passage 704. In a
_ similar way, an upper coupling member 746 is provided in
30 cooperation with an adapter <£flange 744 and is urged
downwardly by means of spring 750 cooperating with
upwardly and downwardly facing shoulders of the adapter
flange 744 and the upper coupling member 746. An upper
‘conduit 748 is provided within the ‘adapter flange 744.
35 The adapter flange 744 may be connected to the housing 701
by means of threaded bolts 745. ’ :



10 t he housing 701, the tubing hanger 734 has full-bore access through

t he rt Ncal housi ng passage of the housing 701 of the valve 710 to the

| owe rition of the vertical housing passage bel ow the | ateral housing
passa 06, via vertical passage 716 of e 708. 15 It should be- ..
observeéd at this point that when the portion of the gate having no vertisgl
passage in it ts nmoved laterally to cover the |ower coupling nmenmber 740,
the upward fluid flow path from the . tubing 736 is prevented.

Sat'e’ 708 and L hay TEMSR! ndnugact LoEhElolD slbndl o TAE A Sashgeen

it providi ngSPURELEG: ReMPeH! {7 *%rPfﬁggaé m%$h€°%§ﬁﬁ ng?'a‘
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~and repl agi ngomaicmﬁmlr hwdiedy a)pd:mum@mmemgormt@ansmaal taeeon

. Work on the %lltg 8 xllURiaNg eh@%‘”éri%‘h 6nay be initially 30 placed
t hat u

in the well to the p03|t|on as strated in Figure 13. Fiqure 13

i | lustrates the ad@ptehef @ﬁ&%@ﬂiﬂn&ciﬂ%@u?ﬁﬁaﬁﬁﬁvémoﬁ§9ﬁﬁe7d wkBee
the vel | 35 28 gwo'%eaﬁ e o7k s BoiotDutuaBRRGC Lo Yhe' vl vl Beuifis
verti cal proaagt H F°FFEQWEH ﬁiféﬁﬁh tﬂé%ﬁ%ﬁﬁﬁéithgpﬁ%?elﬁe?gﬁ? chefow,
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coupl i ng nenf@d Mothmmklmu'bw ntontheeclowes portien 3>f upiver veohiical
748, Int haﬁoﬁgsggt '[pQ. a#%eb"i’]fcﬁi Yene! ‘ﬁ&ﬁ'%ﬂ?&%&@%&l&@”ﬂ@' C@ihon

fromthe tublng ment_ ‘attached to the top ~
vertical passage 716 of gate 708. \j .
1S5 It should be observed at this point. that when the

portion of the gate having no vertical passage in it is

moved laterally to cover the lower coupling member 740,

the upward fluid flow path from the tubing 736 is

prevented. Thus, a blowout preventer 'may_ be attached to

20 the housing 701 with the gate 708 and that portion 712 of

" the gate 'having no vertical passage in it wproviding

compiete shut-off fo: the valive and the rusulting ‘..cmple.t.. '

control over the well. S

After the blowout preventer is attached to the -

25 housing 701, full-bore access through the bore of the

bldw_out preventer is available for removing the tubing

- hanger 734 and tubing 736 and replacing it as in workover

operations or during initial installation work on the

| well, ' the tubing hanger 734 and 736 may be initially

30 placed in the well to the position as that illustrated in
Figure 13. - |

Figure 13 illust:ates the adapter ..1ange 744 attached

the valve housing 701, where the work has been done of

landing the tubing hanger 734 and tubing 736 in the well

35 and the well has been provided with the upper conduit 748

for vertical production of the well as will be discussed

in more detail below. ¢+ should be further cobserved that



It should be al so observed that the well can be conpletely closed off by_é\)
further noving the gate 708 10 Taterally to eleft until the portion ;;)
of the gate having no vertical passage conpl e'ly cl oses of f the vertical
flow path fromthe tubing 736. By the sane token, the gate 708 may . be
movesl aterally to the right removing the condltlon of conplete shut-off

of the i nventi on adg o o che, BOSILID a4 "Lt tfated 18 Tidtite £
0 e inventio nt a
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with respect to I at exef |s}wmm abeé dalsossobserved |ﬁiﬁ aleheit walll 7&&nase
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various | ater alhgp;_,tx on,§°ofvéf1,§3_?£t ] aitiérglé ié’ééi%ecéié’& f é@f $he

vertical housin SI ng.‘passage

e 704 an
shaft' 7122 is c‘gﬁgﬁi?%ﬂ fiow gPath7 1 Spomy the; Suhing nddibng gBYe m (Fame
Figute 13. A h&ﬁlﬁhﬁlﬁ‘ehhél%‘hte 768 amagyc sl ﬁevéhen&afztaﬂaﬂtéocaamﬁ@m

?88“?2 The var | EAASEES Phe Eoititied sgzh?;e gipte’ Pundrard whels o dibata,

SB’Wbe pr &S deinnemtbaanyl blﬁsthat parts offitthi alve! sSuthi a featnrecdf

bel Figure lgngr Eﬁb@ﬂ%k&nd'mé&é;ﬁ'n@ﬁ&higswéiﬁﬁeld workers to

feel free to close off a well under the sli.ghtest hint of

danger caused by a kick or excess pressu:e ooming f:om the

well.

20 Figure 14 illust:ates the valve of Figuze 13 in a

" éross-section through 1ines 14-14 of Pigure 13 and shows

the condition of the valve where the second gate vertical

passage 718 is in line with the vertical housing passage

. 704 in the housing 701. Further illustrated in Pigure 14

25 are lateral outlets 752 and 754 which are in communication

with the inner section of tho vertical housing passage .704

and the lateral . housing passage 706. As will be

i.llustrated with respect to later figures and discussion,

the lateral outlets 752 and 754 oooperato with other

30 passages which may " be provided in the gate 708 for
providing lateral dive:ting paths in the valve.

" Also illustra.ted in PFigure 14 is an alternative

lateral moving means 720" for moving the various lateral

portions of the gate 708 into the intersection of the

35 vertical housing pa.ss_age 704 and the lateral housing

~ passage 706. A shaft 7122 is connected to a gear 7120 for

i late:al'..l'y moving gate 708 of Figure 13. A handwheel 7124

I ]




Fi gure 13, shows one construction of the gate of the first' enbodi nent of

the i ntion with the large first gate vertical passage 716 having a

di a at least as large 10. as the vertical housing passage 704 beneath
t he ral housi ng passage 706. The _ggcond _.lateral portion 712

havi ng"no vertical passages is illustrated®as well as the third | ateral

portion 714 having the second gate.vertical passage 718. The dianeter of ~
the second gate vertical 15 passage 718 is sized to cooperate with the

| ower coupli 5@{? 4@02 e A0 [ @a&eﬁaﬁﬁﬁy uwigaﬁad in
Fi gure 13. F{Q gﬁ %I ust r%%tetes he \%:%z\slz;ugélogsg 'n to t iﬁj

enmbodi ment o\'°%*é’-‘#9nv§h?|%‘ toRRdcERE BERTLER %2
bl owout preveyd cto €18. vafnoﬁscopdraemeerposioﬂ.ont ot haygklamlms liateral

- bassage: 763 Btk B At s B! PR Shelen " 1 apnae hEDe
outlets B2 ahbdﬁzlent,éeflsucht iat ptesented bedowe 16, the gate 708 is in a
_lateral position g ?‘iefv'i%%jﬁﬁt 3i§%%'s%ﬂ| Eﬁssé’&%zéé@ioﬁ Hitped

with the vertlcal n housi ng 70 a
menti oned atRigure hb3t usgﬁgs hﬁﬁﬁeﬁ°¥§$ﬂ%¢f‘ﬁ-°& of e, @‘F@S qgﬁ’c?e ﬁrﬁ%‘? ted

through the ugbddfmént! Q€ pPahe oinveatdon WriywUthy ev.an-ger £5+8EK gaitd

Dol ow the | (TEFEEChbBRASERS LD HERLAS R Ahpatst oot IR0, AP AT et o

shut - % guf)f iﬁ\ether t\iréml:iciall:c tiotisdngp pasdagen ﬂlﬂé thénegtHSﬁhby Yeoheral t he

gate at 0 t t r

having no . ‘Jf'%% %égga % gécomgt h§e£€° zaf €lJ'-t:'fﬁElﬁe) gaﬁe1 7136'

my be rmveohaming\enm gnmeaempmes_ ia)rilirustsa'aggdas wad-d— afsthee

763 may pro f.ﬂ §£§§ 1”%39.%1'&&‘ rP1e IRPving| BHe’3@cbRde ﬁr@ﬁa\lt he
al outl et

first Later he second | at er outlet 75 ure
i 11 ustrates PaSSageyd B0 |Whm?¥oﬁ t%e second7 gate fcal V N

15 passage 718 is sized to cooperate w:.th the lower coupling

| member 740 and the upper coupling member 746 illustrated
in Figure 13. '

Figure 16 illustrates the valve 710, according to the
_ first embodiment ~of the invention, connected between a
20 wellhead 730 and a blowout preventer 760. A second
| construction of the gate 708 is illustrated having a
fourth la.teiui pori:ion 762 with an "L" or "T" ghapai

passage 763 provided to communicate with the first a.nd/ or ..

second lateral outlets 752 and 754. As illustrated in gl

25 Figure 16 , the gate 708 is in a lateral position such that

 the fi_rst gate vertica_l passage 716 is aligned with the

vértioa]_._hous__ing pass_age 704 of the housing 701. Thus, as

mentioned above, t_:hé tubing hanger 734 with its tubing 736

may be inserted through the vertical flow path of the

30 blowout 'prevent.er staok 760 and through the vertical

housing passage 704 into landed engagement below the

lateral housing passage 706 . In addition to providing

complete shut-off of the vertical fluid flow path from the

tubing 736 by moving the gate 708 laterally to the left

35 where the second lateral portion having no vertical

‘passage 712 cover s the tubing hanger 734, the gate 708 may

be moved to the right whereby the "L" or "T" shaped



5 after t he tubi ng hanger 734 has been | anded in the Iomer part of
vertical housing passage 704 and an adapter4®+ange 744 with an upp
condui t- 748 has been provided and a Christmas tree 764 with a master—valve
766Nattached. The valve 710 is connected to a well head 730 as above and 10

a sweb val ve 7400 and an adapter 7 f or ,connection

provi ded for RASKAIRhi TP elﬂtrﬂi’ ﬁigﬁ ﬁgf’ﬁe ﬁbagﬁﬁ éﬁ%hgf‘?t"ﬂﬁs

tree, upper cdi3lito Ebcleat! omthntlhethubfbgs’EBBatetallcuﬂmtaflsa Andethe,

the .portion cg écﬂf‘dgﬂ. { &? 4vertlcal outlet.is shown 15
romine tu

prevent| ng comruni cat’l on 736. Thus, the gate 708 nust be

noved to all ow ver tﬁ"eﬁlr%oliﬂm«ﬁlbﬂﬂtﬁtﬁm ther yalve \Th0. i%hm geaditionne
ilTustrati gn QiftdUERe &dbih e ﬁvqaaerbéathanw mdtﬂa?»lo%rch

may be connected to out | et,;s respect I o t hat
"T ohaped padiRk oBosna verfidat  ARusiRg. masadie ofUF: 4k 4% peiBERRoh
laterally in @lange chi4 with tdn tdppdntenwdu.’ual 748 &g landn?ﬁtovl.ﬂedf hndd

from the tubi gg éﬁ@ig%ge t%‘ée”t thr‘%@#ﬁf %v§°r5t€§| ateike

obt ai ned by 2 ustn e W ng ves ateral ~con
752 and 754 agh&malvq)a’éb&gtg conmetestc & weﬂ-lhsmqoe‘bﬂo pessa!geveasnd

tubing 738 | o el e O e e e O ToE G el oF &
708 19 30t hOMARARRGAR 1o PLEVAGeR 1208 SALAPILABLEE  VIGRLABE [VaFR
-Igoul ddt hen be thrgugh ithe swab\walvep t:h::lu.ﬁtinge wride Urupper comduit. 748
rocedur es r u i ey ng
ade¥'tion to kl\f#ﬁﬁ 6n§§ul%ﬁéal s%%%‘%e??g é’rit%u%stzérél faselggé'és 5%8 35
control val vepoxtiion f \the igate r'bb?nthqﬁngtm werticsl gonutlat 48| abownt es
t he valveq¢10 ﬁﬁ%ﬁ ZpRth r ti re 10’
In. Khe 1541% I ust?’z} i on IL‘ﬂﬁgr'a‘eﬂ gEOﬁr]IE{é e85 | on ?gzqgm:t 'gm? ehé
havi*f hg a " T gake 795 bmcm% %9 mhl%mt%e& o?pmunicat on' for
' w:.rel:.ne work.

Shown also in the illustration of Fi.gure 17 are wing
or diverter valves 7130 and 7131 which may be connected to
20 outlets 752 and .754, respectively so that when a "T*
- shaped passage 763as that of the illustration of Figure
16 is brought laterally in communication with the lateral
valves 752 and 754, the fluid from the tubing 736 may be
diverted from the well. Well control could be obtained by
, 25 wusing the wing valves 7130 and 7131 and lateral conduits
. 752 and 754 as "kill" passages if the "L" or "T" shaped.
2 passage 763, illustrated in Figure 16, were to be brought
into communication with the tubing 736 and lateral
: paséages 752 and 754 by laterally moving the gate 708 to
30 the right from that illustrated in Figure 16. Control
£luid could then be pumped into the well to bring the well
under control. . . Procedures such as circulation,
' bullheading, pressure relieving, in addition to killing
could also be performed via the lateral passages and
35 control valves prior to vertical reentry of the well.
- Figure 18 illustrates the valve 710 in use as a
. master valve of a horizohtal ptoduction tree 710'. In the




bet ween_t he t ubi ng 736 and the lateral outlets 752 and 754. Thus, with the
cap 7@onnect ed to the housing 701 5 production of the well may be
n

provi ia the wing valves 7130 and 7131-serving as production control

val ves another illustration of the var#d=710 shown in Figure 19, o~
second. gate vertical passage 718 is shown in alignment with the producSﬁan
tubing 736 and the upper 1.0 conduit 748 providing vertical connunlcatlon

to. the Chris S.-tree, 764, val v 740 and adapter re
i |l ustrates igf‘i‘??"atﬁﬂﬁt f?é"rw?g%%§?b co ?gL?Pé‘%l 72? 7€§tﬁher e
two "L" shapehlawiangag.es"r'mshamﬂ passagar @rqwide:s)nﬁlmiéappmuwiphtibm 15

production “&9&{&9@% & [‘g%géﬁ%u'md%&y eﬁ%angaeéraltm%saggséﬁ aggt he

| ower port ion 0 S n gassac

ur.es thr
illustrate afS4altThus |V%tEnﬁBﬁ| GBRt éﬁ'tﬁenﬁﬁFgeéoﬁPr ereheﬁé f9070dhe
I n\éetnt I ?n s|,|2 r&d@@ffon%f eii?vmluh:taa f\béepaaw.aed e&hodhsewugv\bambetsl S
substanti a a ustrate ur e exception
that a gate 723%5] 2 ‘?E?/ﬁ%dsm fﬁepfaa'éfgf‘oﬂo 15 ﬁéga‘wéég 82706 of val ve
7100 whi ch has as Ixhl mﬂtemj ilhusexatpbn ofh Ehgurwalwys, 720 =shbwb, ia 25
“vertical cavi 08 4 eqdfse hawl I gal
7140 t hrough ﬁl'%/g‘z%é %&’ %Eé ?Egg%gtg'é ?\ézia r\ﬁjés gﬁbogl nent s
of the gate ry. %bimntetﬂ%ht Iﬂ‘# greduatdan "ﬁ&r‘s‘iﬁ@%ﬁséﬁéeﬂmospsﬁrt he

\éal ve 7%&1% I |é?§ax§]ﬂﬁd7ga |3 robiaykh 2%ert'ﬂ&]93t2@onﬁﬁuééatmlﬁ6ﬁatedf! Rhe
bort] on of ¢ HOELEEHABCERSR 16he | EuRb Hpive F480 and 298BLERA7B0Bei on7iz0(
of the gate has n®Figueeor 2¢rtiiddugtratege tlwtdldh | anotherhi rpossd.blen 0
N eboure o AR o8 The ORE AR CRRA Bl | B, | BRABRACLS
in Figure 24. passagas 788 and 789 are in communication with \Z} ~
15 prdduction tubings 736' and 736'' landed by means of a '
tubing hanger in the lower portion of the vertical housing
passage. | ' - .
Figures 21 through 26 illustrate an alternative
embodiment of the gate control element of the invention.
20 Figure 21 shows the alternative embodiment which is
' substantially the same as that illustrated in Figure 13
with the exception that a gate 780 is provided within the
lateral housing passage '70_6 of valve 7100 which has as
~ illustrated, for example, in E‘igu'res 23, 24 and 25, a %-a
25 vertical cav:.ty 7160 and a removable insert 7150 having a
vertical bore 7140 through it.
| Figures 23, 24 and 25 illustrate that various
embodiments of the gate may be prov:.ded within the lateral
housing passage 706 of the valve 7100 illustrated in
30 VFigure 21. The gate 780 illustrated in Figure 21 is of
the kind illustrated in Figures 24 and 25 where a first
portion: of the gate has the vertical cavity 7160 ‘and a
second portion 7120 of the 'g'ate has no bore or vertical
passage through it. A third portion of the gate 7130 has
35 either a "T* shaped passage through it as illustrated in
Figure 25 or a single or a double "I."- passage through it
as illustrated in Figure 24.




In the illustration of Figure 21, the passage 7620 may be either
an "L" or a double shaped passage within thgsportion of the gate
desi gnated generally as 7130. The wvalve 7100 has a housing 7101 with a
Iomer 5 vertical- housing passage 7402 and an upper vertical housing passage
00 _eoaxial with one another and form ng an upwardly facing shoul der 7501.
h upper verti cal bAUhe PEbestratidR0ofasE bgure g2l ,di theet pnssnss tmo of

the | ower vertical (housin ass 0%y, »s h
be inserted vi%8¥nhRe M’D %9 éﬁu& ng%%aésgaush§43%i nt O Ianded
engagement on wiktbihdshe pect;l.on ililﬁethﬁnseﬁﬂ 780-de Sanerakly as

facing shoul dej; 3502 uaiehyaReReTPGE Halh ahacuawae,dlmncmwshaulmu
7501 between the

ower verti 15 housin ssa 7402 and t

Vﬁl‘t i cal. gaisager?&eél Th@“FgﬁEr pasgage tﬁéBi ?&gut#ﬁﬁ%’r ly
the same di anehéustfigt passager mu Ic:ﬁi.xitdlsn:l:\ghpaneagaoahdrt and, fosming t
of- the insert 7150 hasdiubéségé W“@-Q? S3aR1d di aneter as the upper of the
cavity 7160. R BEVRES-Y) hou5| g passage- i n the upper part
(;];GE)heTEOUISI ng 7101Myubperamgcrti¢dadn housing passage: aA00f hage & aﬁ#’ﬁﬁ

e lowegy mq*d&l a f
the |ower verti cgﬁéﬁoum n elegw t '?éﬂéiciﬁ Roublng Frmisige

. passage | at er al 7
S€al s 717001@5 ZA82psygEhy %‘ﬁﬁ the Jnsext t7(lié 0 mayb ?1%@‘ %@%ésag%ou&? he
wal | of the vegpwaall CavéitiddD0. hbusirg uspasisage of 7R0Qur eitoshdlandéd

780
e L1 gned wi « AEREERABEGoRoc RRREERE LFRF- contit: Hodah o7 1900 Bad ¥
fl &nge 744 vi adowawapddy Eacingn@houilder . 7902 awbiche copperatesWith rth®er
746.  The 'nse&éunééggyﬂor#t @ﬁéfoﬁ?ﬁe%&?%ﬁ&t QbwieS Vérpiedl

flange 744 is T usi n In a manner .simlar to &1
of“fihe firss ehovaingnpassagee 74mem<bnt%ﬁseaassd’v’ssti&’ec]vé’aﬁ?@’ga?‘i gso

My e Lmveﬁ | ghgr %Jddézt OpaPe bef tehd t Dhsethe MTY ikas Bobsitaptiallygethé4
until the or diam&edr pggsa e ! gtgexlrsv'e?:t%.l nrﬁgﬁsﬂx&hpta@%atdéb afa
the upper part of the insert 7150 has substantially the

same diameter as the upper of the cavity 7160. Of. course,

- 20 the verti‘éal.. ‘housing passage in _the 'u.pper;' part of ¢the
; housing 7101 may be larger than the upper diameter of the
cavity 7160. The lower part of the cavity 7160 may be
larger than the diameter of the lower vertical housing

_ passage below the lateral housing passage 706. . Seals 7170
25 are provided in the wall of the ixise'rt 7150 to seal about

~ the wall of the vertical cavity 7160. :

The illustration of E'igure 21 shows the gate 780 in a

position where the vertical passage 7140 in the insert

7150 is aiigned with the tubing 736 and the upper conduit

30 748 of adapter flange 744 via the lower coupling member
740 and the upper coupling member 746. The insert 7150
may be removed from the gate 780 after the adapter flange

744 is removed from the housing 7101. In a manner similar

to that of the first embodiment of the invention discussed

"35 above, the gate 780 may be moved laterally to the left
within the vertical housing paséa.ge 704 until the "T" or

"L" shaped passage 7620 is in alignment with the tubing




-43- 736 via the | ower coupl I ng menber 740. CQutlets 752, 754 in the

housi ng, | ustrated in Figure 22; cooperate with the opening or

openi ng ’L\ the side of the gate illustrated Figures 24 and 25 fo *
comuni eimi th such 5 qQpening or openis&gs~ The gate 780 may be noved
still fu

covers the opening fromthe tubing 736 and | ower coupling nenber 740

t hereby conpletely shutting of f the vertical flow path 10 fromthe tubi ng
736 in the W36 .viagthe Jdowexr (coupling amesbercJ40cr oButkets onSLakIs4-
through seqly O&!elhaﬁ§1¥1§2 %.%.lxﬂtraﬁ:‘[é&”fn Bloure 2, |dbdobEate Ohith ! N

al ternati ve enbodi ment gat e cont el errent e i nventi on
is sinilar (5h& hAPRIAG RFguAPeRINISHoWR ngthehe side eref the| egaters?

- and 754, Additusdiaided | Figakest 24 i and hyslr ¢ | éometinatateNBAEL 78Q@nWhi ch
may be attached.to the shati 7122 in addition to the handwheel 7124. \Wen

the val ve 7f’(ﬁ?nli§g(c9 W%’ a safety valve, it may be advantageous
. to use a 20 hydheulgate a?80amayy becansved 68€i0ki Eurtherheto r thet deft

. h d
P A tSaﬂffe‘ie%ﬂ?*?r%asééﬁe"%ES@ Rt s Umdiol 414 "Bodets’ bnll0°
manual oper FeHing mv@he/etwhmgm&aﬁda@dr lower mmml:mgtmmgaren&o
among t he Z%e&@yyoUéo@ia%egy t§&x¥é‘i o thlhevéfkﬂéagat ga!éhgure

22 shows the condition. 0 where the I nsert el ng

ei t her i@nnmmortqer\%qicﬂ?vﬁﬁ #tﬂ?c’%ﬁ”y 7160 in the housi ng 7101
Figures 23, 24 ariqifresiaav ihmsaﬁateurat Iv@&&icﬁaméﬁosa-sé&wﬁl ¢Bxeny he

used in the a u sho -l
e o' SRR MQUSLRGRPISPRNE, O A TR0, pledle B ShOMda

| anded and ildmustriatiamhef ¢he aﬂ&rnat@ve neabndimém:coﬁpgaael eonsiredl der s

Vateral por iomR &?ﬁ“ﬂ“ﬁ sf'“ﬁér ?HES%PF'@%ﬂﬁeﬁﬁéﬁew &

verti calScaFfigpreli6d outlets 752 and 754.

Additionally :.llustrated is a hydraulic actuator means
7600 which may be attached to the shaft 7122 in addition

to the handwheel 7124. When the valve 7100 is to be used

. as a safety valve, it may be advantageous to use a
20 hydraulic actua.ting- means 7600 which may be remotely
' operated to drive the gate 780 to complete shut-off or to
the divert mode via 2z "T" or "L" shaped passaq'e 7620. In
normal operation, however, the manual operation of the

valve 7124 ‘would serve to position the gate 780 among the -~

25 various modes of the valve 7100. The illustration of
Figure 22 shows the condition of the valve 7100 where the
insert 7150 is being either removed or inserted within the
cavity 71'60 in the housing 7101.

- Figures 23, 24 and 25 show the conf.zgurat:.ons of gate

30 780 which may be used in the lateral housing passage of
va.lve 7100. Figure 23 shows a conf:.gurati_on having a
vertical cavity 7160 in which the insert 7150 is landed
and held in the gate 780' by means of cooperating
shoulders 7501 and 7502. - -

as - In the illust:at:.on of "igure 23 there are but ‘two
lateral port:.ons of the gate 780': a first portion 7110
in which the vert:.caJ.. cavity 7160 is provided and a second

r to the left until that portion 7120 of the gate conpl et el ¥ ,

\



of Figure 23 has no neans for diverting fluid flow fromthe | ower ve

housi ng passage via the side of the val ve a#4shown, for exanple, in

22 wi;th 5 outlets 752 and 754. Wth the gate 780" of Fi'gure 23 there is a
S of conpletely closing off the vertical flow path between the | ower

vertical passage 7402 and t he upper .vertical housing passage 7400. \When

the first porPPERLORIFIAD thav en9SUerﬁ§Qﬂ¥gﬁﬁiF%ﬁ?htFﬁeugbwéﬁ{H)The

vertical housi Bsnﬁ&'&@ﬁeiEﬁO?oﬂmi‘ﬁd‘iﬁé nagr th5’§5cha Smeaaer t edrwWid i drtixeg
cavity 7160, v lro Vi a he %%%Fa%? 7140 %ﬁ e . |nsert 7150 I S
provi ded by th vg T”—'lg & he-Yathe

desi gnated as 3865 of the valyenalsalrmum,hzﬁo:ofe:ﬁnmm 231 ﬁgme:p! with

the third lat esa%gggt' @Q of ihe % "Efe ng}aﬁif%a?d é#egigﬂr%mzs

shaped passages uch passages ggllca for a
dual productlohheaslngsc@nﬂﬁépﬁom%scmbgtséye(ﬂ%im;u@ 2Ghehereptical

producti-on  VEfiow pah w%eﬂ/aﬂnfsesz.owéayvebeiaglags%mueshﬁsz RIS €hedS
shoms a simlar gate to [Justrated in FI%U wheér ei n ate_

780" ' ' i ncl ude¥PPET ?ertéﬁéﬁedh3%§§%§e F¥98298 ( F&00hi r STRER er Ble poF AT TR
7130 of the gapert2bn 7110 Fogurtﬂue%gabewadfeuala\z.e. el witn the lower

the valve B 8EREefa; BPRRL] BidtRatec 7452 (i | eBe' GEHEREhD Tof0’ Ts”

el ement emehmsaertédtmﬁthwmntha1ci#gﬂyeImSGAluertéCeitftnwthéalmﬁet

K190 may be cogugaeat by ed0ank?ua uiachien fab G ipeith Gy e RO

7101, Fi gure strates t raul i c actuator ure 22.
pi ni on gear 7670 i sFThEUTRIcAHA aEBG‘E‘St RAQfher scopfiguzatdon’ 190 ke |§a'ﬁ%bd

thereto by neages@énatkay as67go* GearI¥ 618 isinBalay %Mﬂt“otfh@if&k?é ng3
-762’3 whi ch1535 Z ge tlﬁ)l te to the a/a&\é%et%%q.y polx(.')'&iosrcl) a,sn 0 bg t%rg)vggl e
- 780'* has formed thereiﬁ two "L" shaped passages 7200 and
© 7201. Such passages may find application for a dual
production tubing completion as illustrated in figufe'zo
whereby production wvia the wing <valves may be

20 accomplished. B o '

_ Figure 25 shows a similar gate to that illustrated in
Figure 24 wherein gate 780''' includes a "T" shaped
passage 7620 in the cthird lateral portion 7130 of the
gate.

25 - Figure 26 shows the valve ‘5100 in a configuration
where a blowout preventer stack 760 is attached to the top
of the valve as was illustrated in Figure 16 for the first
gate control element embodiment ‘of the invention. Figure
26 xllustrates that the ;nsert 7150 may be conveniently

30 1anded within the cavity 7160 of the housing 7101.

) Figure 27 illustrates the hydraulic actuator 7600 of
Figure'zz. a pinion gear 7670 is provided about the gate
stem actuator 7122 and is held thereto by means of a key
7671., Gear 7670 is carried within the housing 7673 which

35 may be bolted to the valve body 7101 so as to be removable

" therefrom and from the: gear 7120 illustrated in Figure 22.

-44- portion 7120 having no verti cal passage through it. The'configukggggy
e



W thin t; pusing 7673 are upper and | owe {Isracks 7675 and 7676 neshi ng

with th on gear 7670 and integral The pistons 7677 and 7678. The

pi st ons reci procal horizontally w't h| n the cylinders 7679 and 7680 5 o
formed wthin and by the housing structure as illustrated there being end e

caps 7681 and 768 I e haigr heaqﬁs p re
is admtted via p?)ar ?%JO&J {ﬁ’r%e‘:%?s%ﬁg%y 96(‘)73 h @%ngé U&ﬂ?l E???gt ed
in Figure 27Facks f ARRaf 6 76 70eghdngo wirh b %tmmz‘g%’é 76{%t aRdpy
rack 7675 andntiegeal w&h?ﬁ?& pistonst 06776040d F678:  iTHE plstols are

port 7601 f%‘ﬁé%faf-{ﬁh %%%Wwﬁs%&%@%%%%é6Z§a§t o
primarilysf orfoa:mdgah;himrm&eby the howsing stmicturd sasctlivatrated

T T ety e et afd' cRpY & ddPRadC7 B8 RARY Al Pl spBEr ol Vo
nove the gat &%y rﬁﬁ ra?'ﬁiqq @8 FAluid RReasyRe 1S ME‘F?#C‘&*‘pBSS’&g@”O

t her et hr ough vgr\dxdeRl piladitn 11672 Co WHErieewpl i ng nenber 746 provided in

communi cation wt t uhi n po bel oywi n .t he head for
. the hydraulic act g&t %M S’ﬁ’ ?&H‘? %1 su?:%rg ?eﬁggﬁcﬂg? at® aps
7681 and1968¥alwve tstem nTh22 oarehe:mdarw noackeT675f and dredwes orack

gfe]grgre ggf efy posgt%fdo#leat@the ot an%i%ﬂ? %ﬂé? aéy?'&y%ﬂ?ﬂe ga ef lrjrlatly

be moved to &&o® thei spage aqtmqs;g Piﬁt@!lt ﬂér"eve%!ﬂ cehdoCapor 168t ¥la

cormmuni cat i opodet h758ki,N0 thet NBydwvddhEad mothiad Chivatis t H21astratadof 130
the cyli nder to the 2ef of th ni ogpgegé 7640 are constructed with end
23 Fed, Yok ERRERERGY,

caps 768la a &91’692a PR poBfifRoses:

directiops Thhatydisyl i whenat uatorisneldzagsimedramd yqhdckdyer andcyrembeely ¢
operation of (e W¥e 1 Ad ¥ Gl 1R ERLsdde 732 SESn M1PEI7E8
illustrated in Figure 13, For example, it is desired to
be able to moire the gate until a portioo of the gate
~having no vertical passage the:ethrongh may seal about the
20 upper coupling member 746 provided in communication with
’ any tubing disposed below in the wellhead. :
Therefore, the hydraulic actuator dépicted in Figure
27 is constructed such that caps 7681 and 7682 limit
turning of the stem and movement of the gate to a degree _
/25 such that the valve. may be quickly and rémotely turned to o '
a full off or safety position. On the other hand, it is
desired that the gate may be moved to other positions
allowing for either vertical or horizontal comunioation
with tubing in the wellhead. Therefore, the portion of
30 the cylinders to the left of the pinion gear 7670 are
constructed with end caps 76813 and 7682a allowing the
- gate to be moved in the opposite direction. The hydraulic
actuator being primarily for omergency' safety operation of
the valve, a mechanical handwheel 7124 is also provided as
35 previously described about the valve stem 7122 (See Figure
22) for mechanically <turning the valve to various
positions. -

therefro§ and fromthe gear 7120 illustrated in Figure 22. -45- Di sposed



35 previously described about the valve stem 7122 (See Figure 22) fo

mechanically turning the valve to var r4és positions. -46- Fig
28 illustrates a neans for i nsertlng the |nsert 7150 within the cavity
716Q of gate 780 (or gate 780', 780'"' or 780 . Insertion is perfornmed by

gﬁ?f acgf the tololame%?épggl Cg?eg%]éi&%%éezmg ]I?J%e?l%g#to ts%n \?ﬁ tgig

passage 7140 oinserti 73850 whghuinmpheec cavddyn o714§Ghrefdaate smuréOFo@&tﬂOl
to the insert 7350, . 780us, dheyg@ol ¥ /0l1HBurbSont ti%c%féhim by S%hn§150

by. means of the ¢ operat| threads 7702 & 7703

land the i nser'E‘g fg 'ﬁ%‘g‘F‘Py ?§6Ghr°&¢’t u?'ﬁ &?ﬁe#osﬁ’#og

di sengage t Be éhtendal??ﬂi’rﬁch.??O?» Cdnfrl émeri tamP 1 mem Wi 2108 adn | ¢€he ng
the insert 715 e i ek of r e

descri bed abov%‘ﬁ%ir%g é?ed:s}%o J\;\i&t'%%é%v ;ﬂgs&gx |7§'§gr taéhébgf ?fci)gng 713\9 ty
7160. Vari ous maypdbei usedorke. thyeadedly esecusas tooln 77 ctocthei mert

st s I ude, ommcay o e vio) sy e TsuinGt thech saguse
this reason, Jﬁig% 2] mﬁﬁﬁﬁgéa drhe d%gﬂ’ﬁﬂq‘g“ﬁetpﬁa‘é&ea 7928t H#93appe AR

clains. Thko amqndbd chseds tocclandt theonlyserti (ZISOnwichihe thescavity

the_enbodi nent L8 | B9, SarpiAg A vdbl Ca7pn” sETRGHuAd, f6p' hteads
limtative. 770217andczmms the Aoodf 1701 amay belawithdrawnpleaving: theove

hobel g pacsorBsgeoTasto R BT AIE! AlogPlioma" davite Vot

procedure dJdescribed above xXay be used to withdraw the

- 15 insert 7150 from the cavity 7160.

i ‘Various ' modifications and alterations in . the

- described structures will be apparent to those skilled in

the art of the foregoing descripticn which does not depart

from the spirit of the invention. For this reason, these

20 changes are desired to be included in the appended claims,

. The appended claims recite the only limitation to the

present invention and the de?c:iptive manner which is

employed for setting for the ‘embodiments and is to be

interpreted as illustrative and not limitative.
: i .



5 outle the di aneter of the upper and | ower "passages being suf- ficiently
| ar ge. t{o]Qass a, tubing hanger with tubing for | I head, and
control\ al ¥ment neans di sposed between said up @ﬂnmll IIH i cal
housi ngpassages for preventing gr4gllomnng flui Iow/ 10 a passa

smal l.er

passage.

upper and | ower passages |I's

contr ol

CaVIt

2o|r§n

i nsert
di spose
subst an

than the | ower vertical housing pas- sage and for prOV|d|ng ful
di anet rfldMSaccess via the upper housiing passage to the | ower housing

2. A vahve ﬂssﬁké’i:gEdalOecbéhﬁgég $O2" Bl &l Adpdyie out! et and

hOUSIng,

and sai d

%%#@aﬁem%m%%“s@grw&{‘%lﬂ eopsel FERGF Pttt er part with
means fpértgggj inBGsirlg ;[gégsa bés laha &haedsy onesaaﬂeﬁmyrdlppﬁsedﬁaw ng an insert
entra t he out rt [ ty avity having an
@F fret é‘ﬁﬁﬁ'ﬁefnf’fa%le ?gﬁé B?sﬁag& "?%g‘i uﬁat of the upper
passageficiam&lyulargpatb passng aupéngehdngetawlpbsswgﬁnextend|ng fromthe
g@&ht§g?§n%h§ne§hsrh8§lﬂ£a heaﬂatééneféi ePdifert Ifd@Y4 D! € inner part

nsert cavi havi ng an outer 25 dlanpter
mmeﬂhbesuﬁenasaéﬁavpeﬁrt aad; Ae\m ¥erticalrheuging or

part and

havi ng ijalsaages! E8g peéeaﬁesnéow amlawu'{g smm fldw tiersuglassage of the

ng al ong said entr se g of e "T" bein
awﬁFﬁsﬁgé ﬁﬁlEﬁ?ﬁrébﬁsiﬁﬁﬁrovefﬁtcggqi %hn%mgég 3. A valvg as
clainedsagechaunfar pnobmding fedbsdiametnicakrageess gniagtbai d i nner part

?@nggﬁPﬁggﬁgr%aggg §b¥o %ﬁgrléﬁ#Q h&@? n&?§$s$ #y aSerted i nto

B |
al i gried

within
said ou
per pend

part,
t he, bas

15

ase bore of the. e angul a

ligned with t]

i cular-'passage  of the outer part. 4. A valve as clainmed in clai
2, including nmeans farvaXeoad Wﬂﬂﬂ@l&ﬂd | rdekeftfrt Within said outer

CBah, bfather@uEhAL, And, pbber afa' I3WE: Padsagdh Ou®! 4 OULEr PATL,

open to a chamber in the housing," and said control
element means comprzses a rotatable ball having an

outer part thh~means for seating it within-the chamber,

said outer part havigg an insert cavity along a central

' axis of .the outer part, the insert cavity having an

20

25

30

35

inner diameter substantially the same as or less than
that of the upper passage, -said outer part having a
perpendicular passage extending from the insert cavity
to the exterior of the outer part, and a removable inner
part disposed in said insert cavity and having an outer
diameter substantially the same as that of the insert
cavity of the outer part and having intersecting passages
forming a "T" shape, the head passage of the "T" being
along said central axis and the base passage of the
"p" heing aligned with the perpendicular passage of the
outer part.

3. Avalve as claimed in claim 2, including
means for angularly aligning said inner part within
said outer part whereby after said inner part is in-
serted into said outer part, the base bore of the "T"

may be angularly aligned with the perpendicular .passage
]

\-.



may be axially aligned with the perpendicul ar passagmm&/pJart ) ™\
A valve as clainmed in any one of claim2 to - 4, ' uﬁu“d , _p)!
housi ng-has two lateral outlets 10.open to the chammm\““‘um ng i
hasi, two diverter valves each of whichi ggattached (o acrespettisve "out |l et .

6.. Alval ve as g_%l rreg in an)é one of claim2 to 5, ineluding . a closure
menber . for co0p t PY P§' RAF g wth 15 said seating neans for securing

sai d outer part w thif.the valeeriasrcrifed inatlaima?; gnicneaisg d per pendi cul ar
passage of t t P L,t Dy $23) a l.outlet.. 7. . A .valve as clained
in any one o?ggﬁgi ?rérzg{‘%a%,i&i %%?%gﬁé Lﬂﬁe’a‘#&e’f FRARh Jithin, 82 3&aling the
bal | 20 wi t hoBtPEWRRTEenWhereby s fter nsaid dinnew rpaxts siaydnsaxtedeans for
rotating gai §ineal ba¥it BiBekNBabelSthe HOs& Hosd td r}:% I riJ on of the
external surface,.of %Iszgvfn nﬁgﬁzgsage e‘%ft)en_ |ﬁ'§&te%r g’%d:tr'fl it covers
the | ower cold¥iPe ¢ b ‘H‘?FE Yl : they perRendicular passagger
conduit. 8..ofAthel oates paetied in claim7, wherein the lateral outlet is
one of two lateral ougletg | h%?i 0g 5 ' ns, f.or ating the
exterior of ‘the ball %\A’thﬁt ﬁe Igtsera outlpg%g]gnrr%‘;b%swgzg?i ng the 30
exterior of the b#Pfreinth an upid hawsing s wd ilatexial omrdetsassage,

and sai d 10t@peRNtHEERE ERamBRADiS e rxﬁ]\géihxg;g pi’;‘fglsgalel mond f,itT"' ggﬁi

bl oteb o 11 chae Pon SEVSFTRnTALIeP IoAah Qb HhAGH e SEtachsd BoeR conaui |
and sai d perpespective gatbege is in fluid communication with a first of
ST S U 1 8 vt o AR 0 e gy B 5P
per pendi cul dnchakisgge i s 4 FlOSurecmembbern furceddperatively acting with
15 said seating means for securing said outer part within
P .the chamber and axially aligning said perpendicular
passage of the outer part with said lateral outlet. .
7. AvalveasclainedinanyoneofclaixrsZtoS,_
including .means for seating and sealing the ball
20 with a 1pwér conduit placed in said lower passage, and
means for rotating said ball within the housing to a .
position where a portion of the external surface of
the b;ll having no passagé extending through it covers
the lower conduit, thereby blocking the flow path from
| 25 the lower conduit. = = - ° : e
N 8. Avalve as claimed in claim 7, wherein -
. the lateral outlet is one of two laterzl outlets, said
housing having means for seating the exterior of the
ball with the latéral outlets,'means for seating the
exterior of the ball with an upper conduit placed in
said upper passage, and said rotation means is.capable
of rotating said ball among at least four positions; a
fi;st position where the head passage of the "T" com-
pletes a fluid flow path from said lower conduit to said .
upper conduit and said perpendicular passage is in fluid
communication with a first of said lateral outlets, a

30

. 35



d Lower condui t, ?ndda porhlon ﬁf the external sur- face of the ball
ff Bp passage extending through it’covers t her eby
rgjthe flow path to the upper conduit, ﬂmll m,mmmnm ere ‘the ex-
tﬁrnf gurface of the ball having ho4passage exteﬁdlhg Phrdbugh it covers f”
e |lower co y Ki P & Okppib | ower cond
and the hggg°g§spogg§g‘3§f PEQQ %—_BQ ﬁga{i 5 59% ﬁf e t% P’gsieral out - Ie
and the penpé&didubammpassagéohswathgﬁéd wiaterak eppketsonsrdd | and a

fourth pog) P&Rp\i’eﬁﬁ.srt gssgsae @asmgneiat@smxn&u&mftm fluid flow
path fro ower conduyit to . said Eger conduit and saj d perpendi- cul ar

passage P&iﬂn1PPGFd°96ﬁH&ﬁvcéP¢oﬁ RPERLGNRE ohRe #xEeRNIL T outlets. O.
A val vé aia&habﬁeihhnbaml haeing nbapassagéOeﬁtendEigmhhmpugh(int|ng means

secured in the assage _2

wireline 883P§§A$§ﬁ gRPGrQSBPgug%téggreggrbfé grf ééd%gr ggttln% :
val ve as tbatheduppeclapndmit.wﬂetblﬂdsaOaihges ﬁmehﬁstU#§§63ed t herein

| ower and Pﬂﬁg QQQ%HEESoE“théabﬁlmpﬁsoiﬁadnbO§E§s dixy at 25 | east
one |atera i sposed outl et and havin gﬂb n, the ends of said
condui ts $h§°§ahleuFPEPrssﬁhﬁ $8WFFOF° iﬁﬁﬁ%*@ﬁng a bal

S'fﬁosgﬁ F%eSQEEWCbﬁ%heErgﬁatﬂeb?bhehaubﬂduibraudouheuheadwpasﬁm th flow
aths in the interior, e [ t three ports and
an unport 8898uPfa n&én%sfﬁi 8F§t§n§ﬂs§ﬁ§ gg?ffaﬁ%%gléQPTeast tﬁree
p05|t|onsletbeahﬂrthepperpendimhéae paasaqetﬁe pbigred Witk the| are

al i gned re fis t h tue d d .
"n The hodteas sefabiby Ao e 28UFeR phReciBRCUneR LAY m;)ﬁ&“”ﬁe Seconi

posi tion mhéﬁégenéfbﬁhﬁhe FP@PFﬁtﬁﬁeabﬁgPL¢sf%?VgH%Hh outlet and
50 a s&%ondwak tBadRat! ol aaaaeubpbk E6nabiignasdveaid tperpatipé the |over _

condui t a”%lEQepﬁggggkedliuiLa%iuxé communication with a second \}.‘
of the lateral outlets. - -~
9. - A valve as claimed nxamycme<ﬁfchuns 2 to 8,

including cutting means secured in the head passage

20 of the "T" of the inner ‘part for cutting a wireline
cable when said cableigx;ends through said head passage.

10. A valve as' claimed in claim 1, wherein
said housind. has disposed therein lower -and

upper conduits in said upper and lower passages and at

25 jeast one laterally disposed outlet and having a _ o
chamber between the ends of said conduits and said outlet, _ g;;
said control element means comprising a ball disposed in.f
said chamber, said ball having three output ports with
flow paths in’ the interior of the ball communxcatlng

30 with the three ports and an unported surface, means for
rotating said ball among at least three positions:
the first position where two of the ports in the ball
are alxgned respectively with the ends of the upper and
‘lower conduits disposed in the housing and a third port

35 js aligned with said outlet, the second position where one
of the'ports in the_ball is aligned with said outlet and




unpor.t ed surface is aligned with theé 5 5éne¢ of the |ower conduit, whereéeby-

wh the bal l4 f i tel O a W; pa st i d betwe
saleg engs gf t he %méeiﬁané{égoe!?%%hdgpfsbé%g %gl %E %??8 wi‘% ﬁﬁghe ball is
in 't hé secon®ibf ithe lwwelrompémtu andsthsl nnpertedt seefacéeciend of said

| ower conduit d 0 p. d [ said
upper condui tal%e@mv?i&lﬁ w bﬁh ?g F%&t prér ESH&E‘i@ E?%n ,{e&%&

prevented to %’a"r’r?‘bd‘t‘!eé’te dihet 8"§8F&eﬂp§BFfESﬁdeta*%‘l)‘?ﬁ%dﬂd‘:ﬂ o8 conduit.
11. . ASvalersl af tdha etrern cohdudt?, wReoébFOwhen ilce balll is in sai d

rotating nea e I st n d i d_housi ng,

one end of sarﬁ%(f ﬁ#q: ﬁ)ogirtr:g‘-gﬁ 2]5?%‘8 agﬁ ?g é%ﬁ?ﬁ@‘%&r‘?ﬁaﬁ eoﬁﬂy

coupl i ng sai @A |ex@t3emfrr¢asslpuesamdbuppertmmm andl sAidoutdatt stem
means ext endiyied hﬂﬁuﬂ»ﬁltlh@.sob!hgi:haos&@bhd°%o§§££’o£'m§'f!Ebw 4 Ve means

coupled to the otqlagl sal r ot at I ng sal stem and
.ball.. 12. shed, betweepehhenepd ;pf 32id 1ok sendldt and t he upper
and | ower lq)asaa@ewtuetauddhemaw 25 bP@veAtedcto t €hé! eRB B sdd t he .

housi ng, and t.r Ol rises..ar bl.e ball

di sposed in s?&&g ﬁ%ﬁg&it't hgs?r%agﬁ Tt B 'B!ﬁ ta"t"?ﬁﬁ BTt er part
havi ng an i n§é¢tﬁ-00avﬁtlpWallengreVeahedatoaaasd odutlet cart o maHd the insert
cavity havi ngyper3@ohBist @k %Eids %?@6@&&:‘{&“9 same as or less than

that of the upper passage, a renovabl e Inner part disposed in said

i nser t cavity having &h-out erd ¥alweese claimest ant¢lah-¢ly7.tﬂepfséﬁre as that of
t h&7%i nserd3 canddenof the out ersaﬁdtr@wﬁ;@g éas Pafclaged h;rgmgh it al ong

said 35 centr axi s en sai renD bIe nner a enoved

from said oufgfmpﬂﬁﬁhﬁnﬁxéﬁp%lﬁgnpyﬁﬁ“éﬁn%ab ?ﬁ§%ﬁﬁ%ﬂ° Ii gned

wi th the uppeaidnbaldwetepamesansshating chuplking maanxxfdﬁnnmgﬁtaﬂtyl nsert

cavify i's preyiednbOshll hOYE sBAR SN 88 d46n Y, RARS Yler

end of saxd ball stem means extending through the outer

‘wall of said housing, and motive means coupled to the

other end of said ball stem for rotatzng sa;d stem and

‘ball.. ... . : o |

12, Avalve as Claimed in claim 1,  wherein. -
.' each of the uépe: and lower passages in said hous-

ing is open to a chamber in the housing, and said con-

trol element means comprises a rotatable ball disposed

in said chamber, the ball having an outer part, the

outer part having an insert cavity aiong a central

axis of the;onter part, the insert cavity having an

30 inner diameter substantially the same as or less than
that of the upper passage, and a removable inner part
disposed in said insert cavity having an outer diameter
substantially the same as that of the insert cavity of
the outer part and having a passage through it along said

35 central axis, whereby when said removable inner part is
removed from said outer .part and said central axis of the outer
part is aligned with the upper and lower passages, full diameter access
through the insert cavity is provided to the lower passage from the

upper passage.

al i'gned with the end of the upper condui'_t, t he third po- sition where the:l\\\
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13. Avalve as clainmed in claim1, wherein said housing has a verti cal
i ' er al

housi ssage and a lateral housing passagesai : a )
passa tersecting each other, and said control nprises a
5 | atet’al | y novabl e gate disposed in said | ater émmgﬂmnﬂﬂmﬁgat e —
having a first lateral portion withPl~first gate c peEssage havi ng\a

di aneter substantially the sane as or |ess than the vertical housing

passage, a second lateral. portion having no. vertical passage 10

t heret hrough, and a third lateral portion with a second gate verti cal

passage having a dianeter smaller than said first gate vertical passage,

wher eby, when said gate is in a lateral position where said first gate

vertical passage is aligned with said vertical housing 15 passage, ful

dj anet er access thr ougfs.! % veaoh idaab1dipus| 40 cBRAP BOC vABbiRNE fi 1St gate
vertical passage is provided. 14. A valve as .clainmed 1n claim13, including

means for | ateral |Spidniising JusR yertical housing passage ard ahlateraly housingge
bet ween at | epassdgapspidsvértieal aridhFatieral tpapssgetinterseetdingaiedchate is in a
| at eral posit}] uc h | LIst_ {al .cal l,)s aligned with
said verti caléglg?g‘l n%h%a%sjéggé%}\%*#%ﬁ |§‘ﬁ%§ﬂeérdn§gg§lg§§%§§u§h the verti cal
housi ng ahd thaterakly qeovable \gate 2ispesedign isaidr dateral Pagsege.second

posi tion ‘521«1%@ RV thg) 34 O { Sst N L SHAUL PorAloR W RS EijeResuUCh that
said second latera 1?1(‘—),&' on of 'sayw els i gned w Lg salg I\ﬁrtlcal
housi ng passa$Rtante 3k R3RIA9¢ ’;fﬁhat Ty gUbSERRELRL LY ousi ng
passage i s cl thedsame as or less tHin the alertitalchousddg pacisage,l14, U
i ncl udi ng neaps I Wy r i [ id vertical
housi ng passaesedond 4L MRPEiod Hav fHE nd YAidicsy %Eg%%% {he
i ntersectlthg thexethroughadgnd thecthindrlatenhl porblongwiith apsecosdd open
to the in-  gate vertical passage having a diameter smaller than \1\ N
said first gate vertical passage, whereby, when said C
gate is in a lateral position where said first gate
vertical passage is aligned with said vertical housing
15 passage, full diameter access through the vertical
hqusing pas’sé.ge a_nd ‘the first gate verti_cgl passage 19
provided. ST e '

14. A valve as claimed in claim 13, including:
means for 15tera11y - moving said gate in said lateral

20 housing passage between at least two positions: the _
first position where said gate is in a lateral position SN
such that said first gate vertical passage is aligned T

*  with said vertical housing passage and full diameter
access through the vertical housing and the first gate

5 yertical passage is provided, and the second position



Ld .

10 tersecting lateral passage, and | at-eral noving nmeans is ad d
to nove said gate anpng said two po- sitions amu mnummm .
third position where said gate’is in a |ateral “"‘at sal
“seeond. gate vertical passage is aligned thithe open | Swef 15 end of
the__wp'per conduit and the open upper en#mof the lower conduit. 16. A valve

as claimed in cl3jHarde, .diwlgacedm@tid wssec%a Im&e&ai pokie ohnsﬁ 4 d
housi ng,. said | ateral out | €t, g‘ﬁd antl e% ’e.ndl cu 0
]gd" 0

to

di grtpate arionen
bei tn_g OFEE to tth:lltm erﬁﬁ:tvlemtmn I‘mdsﬁhﬂ #ashﬁgél a_ﬂdpenéagerf ical hflc:»wI '
vertical housin a ving. _a,fo atera
portion with a g#q;h‘ La&g%g&eg%e g?éa‘giln!‘?&gﬁ'ng ﬁgssgge 2158 ¢ %ﬂ td
passage havd ng an openi nglbn Bhealyvetaswlaimeithin gaaim du( imelayiagi ng in a

si de portion of g t:e:h&egb@ S apBRY BAaTT80Er P8bg 208PLR pd fa MOV

It rt

sai d gate ampng sai hree pn posi t1 on: ourt

position where s¥eFtdsad housing m'p&‘ﬁ FBHGBOcond%%h hawingaj d gate

"L" shaped passag.a:mawet:seaaeapea It-.a the latepseetindclapéran! passsgey th
the upper end of the,l ower cg& gﬁ n,the ertlcal ho 5| n ass&g%ufnd Its
e

opening in the si [} WeEo f° h&éﬁi@ ali' Fn8BPRF ¢ T2t in.
said housi g 35tersecting latérad pabssages ahd1 med’ lmte:fwl rmd\Sing ncl udi ng

two lateral outl glagnigh §ahaa9933' ge m%@bdshifieﬁgh Oéﬂxon%eééui)

substantial ly perpendi cul ar. sald vertica ssage and Q% sai d
| at eral housi ng Fd$dens, aéécﬁ §hifﬁeP9§?-Fé9§‘bth§ %ﬁt&?#i]‘emmt@%t i on

of = the | at ersahdhga%enﬂspiﬁsagzaeeéalhgosstmﬁaéu&www m%oﬁld
the gate further

Vi rth | ateral nyvltha at e shaped
passage therein, 9?%’ grtéﬁﬁgegaﬁﬁggﬁgeshﬁgg with %gﬁb@é”v&
openi-ng inlbhe bendoafoi:hehapgerecenduathand phemuuppe:semtd d:D the ng
t hetbase passagelag}grhgghaglgpem ng in the sides of

16. A'valve as claimed in claim 15, including
, at least one lateral outlet in said housing, said
lateral outlet being substantially perpendicular to
200  said vertical housing passage and to said lateral hous~
ing passage and being open to the intersection of the
lateral housing passege:and the vertical'housing~pqs-
sage, and. the gate further having, a fourth lateral
- portion with a gate "L" shaped passage therein, the "L"
gyf . 25 shaped passage having an openin§ in the bottom of the
gate and an opening in a side portion of the gate, the
'lateral moving means being adapted to move said: gate
among said three positions and a fourth position: the
- fourth position where said gate is in a lateral position
30 such that said gate "L" shaped passage has .its opening
in the bottom of the gate aligned with the upper end of
the lower conduit in the vertical housing passaée and
its opening in the side portion of the gate aligned
with the lateral outlet in said housing.
35 17. A valve as claimed in claim 15, including

said vertical hod's’?



the gates and the lateral noving neans is adapt ed to nove said gate armn_g'

said t. ositions and a fourth position: illljmml"'mﬂﬂmjﬂﬂ wher e' sai d
"~ gate i nya lateral position such that said g ssage 15

has itsYegening in the bottom of thesyate alignéd With the ‘upper end of the .~
| ower conduit tn the vertical housing passage and its openings in the svdes/
of the gate aluw@nadwx‘atl boeleespiat sutdl hbesing pudd il I dterddle digwsi ng. 20

18. A valve a |_ai erein. s ousin l_.udes | ateral .
housi ng passaa’gct hzgf‘g Pﬁﬁ%‘&%ﬂlﬁpéﬁrﬁt’ﬂ%‘ﬁﬁg gﬂﬁi% e*g’ee%thd sai d
| ower .housi ng l'pasd.agepaasdgsaaadcbot saidclateral rimxﬁ.mpmxssm.a | ateral ly
novabl e gate gi.SR0 | e p. s?@ ng a
first-lateral Cath rtlagﬁ':ha ﬁﬁu?iﬂ ﬂekﬁ§ %‘r‘t?@a nsert cawfoy, q:ﬁte i nsert
cavity héving Laterad Bﬁﬂ?éﬂgsaﬁQPaﬁﬁl and ythe, verticals hou t han t hat
of the upper . xﬁrshugal haaswa ga&aaze:eaefl ﬁwﬁ@vwlﬁuﬁmu&rﬁml sposed
in 30 said i ns gg};{ %g,‘g ter di anmeter ,subst.ant |%y t he sane
as that of th?"F gf‘t“' f'ygﬁ vrﬂ ped pasg Q%I% ereby when
said verti cal "m'rsshapedvpa;sag_eshavliﬁgratbau cpassage tnid:h a:f mrd.nggat eis
aligned with g @‘bqhgpggi: doko%& g&& gﬁ# { 41 dLgemovabl e
ed 1n e

i nner part may be renpve n- ser | nser t caV|ty V|a t he
upper vet?i caﬂnso@bangagassagéaqggané\ havirg wpeping ndd ithe |sddes of

i ncl udi ng thé- gHRa)Sahar thétfieéirdlnﬁ&:mg TddhOalse dd& pd daat eral
housi ng passa n at | east pesi tions:, the i,on where

e bet posi t
the verti cal gagsage f9Rke AmARY 5%?‘? fareg ipasit pﬁcﬁ)’é'!"t&hd | oner:
vertical 5 pogitlignpasshgecfoarthvpogition dnlmransaiaatglm hieg vigera t he *’J

e T o aThsBERI B8 Bloh "ful 0 od0F' dulfe 4 UL kbl © 2
15 has its opening in the bottom of the gate aligned with N
the upper end of the lower conduit in the vertical L
housing passage and its openings in the siQeE of the
gate aligne@ wigh:the-:espeqﬁivehlagéral outlets in the
housing. . : .
20 _ _18.'Ava1veasc1amedmc1am1 ~wherein
said housing includes a lateral housing passage,
intersecting said upper vertical housing passage and
said lower housing passage, and said control element
 means comprises a laterally'movable gate disposed in
25  gaid lateral’ passage, said gate having a first lateral
portion with a first gate vertical insert cavity, the
insert cavity having. an inner diameter substantially N
the same as or less than that of the upper vertical
housing- passage, and. a removable inner part disposed in
30 said insert cavity having an outer diameter: substantially
the same as that of the insert cavity and having a ver-
tical passage, whereby when said vertical insert cavity
of said first lateral portion of said gate is aligned
with said upper and lower vertical housing passages,
said removable inner part may be removed from or in-
serted in the insert cavity via the upper vertical
housing passage. Q s
19. A valve as claimed in clannls including *-

35



N
gate havi ng no passage ext endi ng through it cevers—thetower housi ng é

passage, thereby closing the flom/bath 10 fro ge to

upper passage of the housing. *20. - A val ve as ﬂmmﬂm)m m18 or

- in- cluding neans for disposing upper a Iome Sy rsespectively, in
saLg~upper and | ower vertical housing 1 “passages, the upper conduit ’

condutt havi ng. eRRgHEE JhreFaY, Bobins Mip HEHF AP R R Jaseat, o™ L g
whereby in the f|hm18ipt$|galmgesble¢mnentp&=aststm|@ﬁid:ionm= t Hthaupper
and | ower condui tey e ;%Qi.éé%‘ﬂ %e%“gﬁe E’E}!E%f %éé%@@d%e@l A

valve as clained In ¢ | east one

lateral outlet iPakh dahaddgned with; GhFaPPPa¥ %‘B@ |W"§’tﬂ§§t antially
per pendi c- ulsar tmm:@ \parsuagels thMﬁngﬁMGc@ﬁihﬂibﬂﬂdh |h’r&twe'3§x er al

housi n assage bei n n,to th nt er sec f. | ater o sin
pagsagg gnd tge 3:3\% I 8% Pf&"ﬁ& I@é’“ﬁﬁf%h@’%?ﬁ %t}le“ u ! g
third | ateral por!emdmmlsi&igat where shapedndbatapral tmmh.‘mn tdbthé
shaped passage. h 188eRieN e f t

opeﬁlngpln a95|dgﬁﬁggpaQ Bbhgabgaég e?@&b&?ﬁ? T &ﬁgdgﬁég% elng
adapted to nove Jemerghousi nsngagapseﬁltberahn s ratha third

po- sition: tbe o theSibwer plssagedtd 8AéCupder fba%éa’#@rdﬁ fesi tion
such that said ' k gaped passage has 35 its opening in the bottomof the
.gate aligned wit "pper end of the lower conduit in the vertical

housing ~ -55- passage aao. |_tsmeelasgcmaeusbmm8tdtelg.ahﬁ-al i gned
1819 nci ud ng LA, R, ol HRERE=186. uibds s 23{“’%*‘2!*-‘?@“"1 % or o
outl ets being suﬁﬁmitéVB}Ypeﬁ-peﬁaﬁ-éuuat’e#oaeélJePW)%'-'rt"i%raﬂi%&% sage
anﬁ/to sai d uateb&%sﬁ%é%'nﬁhe upper conduit having its lower end open -

to the intersecting lateral passage, the lower conduit

‘having. its upper end open to the intersecting lateral
passage, and whereby in the first position, said inner
part is aldgned with the upper and lower conduits al-

20 lowing fluid -‘communication therebetween.
: 21. A valve as claimed in clalm 18, 19 or 20, in-

" cluding at least one lateral outlet in said.housé
ing, said lateral ouilet being substantially perééndic-
ular to said vertiéal_honsing passage and to said lat-

A 25 eral housing pasqage"and“being open to the intersection

- of the lateral hoﬁsing passage and the,veréical housirng
passage, and the gate further having, a third lateral
portion with a gate "L" shaped passage therein, the "L"
shaped passage having an opening in the bottom of the

30 gate and an opening in a side portion of the gate, the

lateral moving means being adapted to move said gate
among said first and second positions and a third po-

'sition: the third position where said gate is.in a

~ lateral position such that said "L" shaped passage has

35 its opening in the bottom of the gate aligned with the
upper end of the lower conduit in the vertical housing



passage, each of the outlets being open to the inter- section of the

| at @7 g]ld\housi ng passage and the vertical hdusing passage, the gate further

i Ryt hird lateral 10 portion with a gate "T" shaped passage therein,
ghaped passage having a ©a§e passage with an open- ing in the e
bottom.of the gate and a head passage in- tersecting the base passage an-‘d?
hSVi ngdopeni ngpagsagecani des obe,huagg?he;hehsidatﬁ a%hém;dﬂg am}se%)ei ng 1
adapted to nov ' a R .Sahd . fiLs econd- positions and a ’
thrrd positi ongiﬁ%ﬁs&%gggi-Pﬁggg\ﬁhgbegggﬁﬁ‘ﬁg’?q‘s in a lateral

position such that said2zat A valve sdsapiaimedsiagtaimai8; t19 opening in the

DL oM Of e, 43l £#h4 0N°0 Whkl 3G uBBE 0Cs Ol U2 Wilasifa, L 17
I Ng It S i.n the sides of

the vertical hQus assage an the gate

al i gned wi Bh t%Wﬁe@ﬁ%ﬁ?ah&ﬁ&gsngggggiﬂkhm%um t® val ve as
clhai m;d in C;gis@ﬂ&vem;[h cadi m?aiﬁgfpidﬁhﬁégéﬁ& t9dd i Mitdral Sidsing
shaped pas- sage thereln, . assage havi openi ng in
Che' bot Lom of - PABSHGRs SAGRLRE.ADR; AHLIAEA Hefht Hkn B gtk heERT and
means for | at esecitiomoofnghealdtena housing passage anisthey vexssixgel

hes o b ries  aus. pas ol
baseage of i nobousifehiasbagls’ thilgabbotuPOisd ML S SR dasdids o
housi ng padQag@ersippuwighi FugﬁtsoﬁﬁﬁnFBQP?%rfﬁ%)ﬁ&milpp@%nd | ower .
pas- sages of whe bwghagpaeadgéhaaeeﬁgnd Posé tpdssafe WBLtRidh Gpehd s in a

| gteral positi h th id 35 "L" shaped has its opening in
the bot tom of SR8 38 &0a) PaRERm, Py tRRSERATA A HARd HEASARA Mot | n

the vertical htetsegtingsthe basei passpgei awd ihavimy operfings dm afthd he gat)‘é,"‘J
aligned with t t eral.,.Qu [ ai ir 4 VAl clainmed in
claim1l, \Mfserelgg‘dégi §Ehlc§ﬂ§i %gléﬁc%%egggg?gfé%i%ogsﬁgﬁgsa&ae%%;e

adapted to move said gate among said first and second-- ) QT\
positions and a third position:  the third position N
where said gate is in a lateral position such that said
~gate. "T" shaped passage has its opening in the bottom
- of théfgaqg aligned with the upper end of the lower

20 conduit inJﬁhe-vertical housing passagé-andiits openings
in the sides of the gate aligned with the respective
lateral outlets in the housing..

' - 23. A valve as' claimed in claim 18, including
a second lateral portion with a gate "L" shaped pas-

25 sage therein, the "L" shapéd passagg having an opening
in the bottom of the gate and an opening in a side
portion of the gate, and means for laterally movigg
said gate in said lateral housing passage between at
least two positions: the first position where the

30 vertical passage of the inner part is,aligned with the
upper and lower vertical housing passages allowing
£luid communication between the upper and lower pas-

- sages of the housing, and the second position where
gaia gate is in a lateral position such that said

35 wpw shaped passage has its opening in the bottom of the
gate aligned with the upper end of the lower conduit
in the vertical housing passage and its opening in the



5 ‘intersecting said upper vertical housing passage and sai d | ower 3\, Ng
passage and at |east one lateral outlet in said housing, said |ater .}
out |l et “‘bei ng sub- stantially perpendi 8al-ar to said vertical housin 4

- sgge and to said |ateral housing passage and being open 10 to the
~interXection of the | ateral housing passage and the vertical housing
passage, and sai didendfokhel gatat alibgned cwith i it 1atexadl JutleO Vgl € gate

di sposed in said Lg{ieﬁghsgﬁ sage, said gate having a first lateral portion
with a gate verti sSagé‘’having a dianeter 15 substantially the sane’

as or less than the upper Zﬂerwmlvehww\eaaﬁswemq Semapgid ateral
portion with a second e ﬁf@&@ﬂ er than
said first gate yerti ggli& héggﬁlh&ai at Q'aﬂ\@#gra QB%;{?& %a%lg?# € gate
"L" shaped p&ssa EtFﬁéFEF (MPRer Syepkirals honginga pasgage epdning in
me bgttc\rphof t heagat bovar nwon?wmsslsq@ ﬁdi%uoqws%noahdifh%e&tatle t

er eby, en sa ral po ere sai i,rs e
verti cal passagebg§g§# 6heﬁég?f#9% eﬁ%ﬁa: éﬁﬁﬁ@i t§&§s§&éngf&gp

di anet er access smnhgallhepmend:b&ulmstmgsqiﬂs&miaad hb&sﬁ.ngslpa\gert i cal

Dot afepos ﬁ”’v'“?‘ 408, & (S Tt g laBad i bGRgSolRRL "

t he upper condU| F?%s%né?ﬂj thedaternade ntséngepassggleaaadal
_passage, the |0\A€he%€'ﬂi&aﬁ%dﬁﬂé patiffe CARAORA1A! eohh.%ognbi ﬁ%c“ ng
‘lateral passage, neans for |aterally novi nyg sal gate I n_sal

SFAGLY gRyvabl 8aFPr§t‘-SBB§Pf1| ﬁ wher e

QT( i ng passage BETORTPRET1R2E2 ¢
d gate is in said Wateréhtws#agmsﬁamh gatehhakdhgsai dirktr tatezhe

\dllejqﬁr{etcglr gggsag%roug'h ver |calﬁoﬁg#r}gilgﬁgggﬁeﬂgvEgéssggég@gr’ffﬂgl
paigage is pr OVi %ﬁfb"—’eﬂe’-ls the: gane &S Oirodessctbasathegappersventical.
Lat®ral posit l_thous:.ng passage, a second lateral portion with a second
gate vertical passage having a diameter smaller than
said first gate vertical passage, and a.third lateral
portion with a gate "L" shaped passage therein, the
- "L" shaped passage having an opening in the bottom 6f
the gate and an orening in a side portion of the gate,
whereby, when said gate is in a lateral position where
said first gate vei:f.:_i.cal passage is aligned with said
- - vertical housing passage, full diameter access through
" | the vertical housing passage and the first vertical
_ passage is provided.
25._ A valve as cla:.med in cla:un 24 including
means for disposing upper and lower conduits i said
‘vertical housing passage, the upper conduit having its
lower end open to the intersectihg lateral passage, the
lower conduit having its upper end open to the inter-
.secting lateral passage, means for laterally moving said
"gate in said lateral housing passage between at least
two positions: the first position where said gate is in

20

30

e



such that said second gate vertical passage is aligned wth the open | ower
end ofsthe upper conduit and the open upper®end of the |ower conduit. 26. A
val ve(%?clai med in claim25, wherein 10 - the lateral noving neans is
adapted/to nove the gate anmong the two positions and a third position: the™ ,~
third position where said gate is +137a-| ateral po- sition such that said

gate "L" shaped passage has its opening in the bottWed
with the upper 15 end of the lower conduit in the verti ousi ng pas- .
sage and its opening in the side portion of the gate ak mn

| ateral outlet in said housing. 27. A valve as claine m m“ or
26 including .. neans for cutting a wireline extendin Fough Ssai*d

upper and | ower vertical passages and through said: second gate verti cal
passage upon noving said gate from said second position' ‘to said third po-

sition. 28. A ba ada ted ;Of. use in safety val ve, the 25 safety val ve
havi ng a housﬁgi%?ﬁ‘ \a ?Bv@?c’éné‘%ﬁ)pﬁl eé’t’i’@alq%é’ﬁé‘si%posed
Lhterel n ?Ed atptessgeoﬂc khj.gmedlwidtsaz&ladrmﬁdaﬂ.t hﬁﬂ&i@n : O?dit8|oosed
etween the e S e.c er. ed to
accept said bagﬁd g\ﬂgiegﬁg#%tg%a ?gigiré‘%w té)se %Hgél S‘Qr"'lg%l ng an

i nsert cavity ahdnthe £inst gateivertical paiagqohstp:vmldedan lamdeltnd! arret er
substanti alby sé€ond Bodftfin Widrd "edid Vadll AP Y later 31% passage

passage of said ou3| g | d outer part I Ng a perpen
ext endi ng fronf¢oR that said 3econg, gake sextical passage,da: d and a

renovabl e | nnaij_a@rfhdlsmserbwér {1l i o e Wetryc&hduh.&vlaﬁa qmeouter 5 &4
. di anet er substantlall th tg:t of th llert cavi ty*of - the outer
part and havi n ’?@ﬁ%a‘éﬁ Tﬁ°ﬁ§“§' shape, the head
passage of the ' T be| n@ 1EX|c§am(25t hehkrsim passage of
the * T bei i@ al | gngyle Vli&éﬂ? moving means is adapted to move the - _I
gate among the two positions and a third position: h
the thir_d position where said géte'is' in a lateral po-
sition such that said gate "L" shaped passage has its
opening in the bottom of the gate aligned with the upper
15 end of the lower conduit in the vertical housing pas-
sage and its opening in the side portion of the gate
aligned with the la.teral outlet in_said housing.
, . 27. Avalveascla:.medmcla:.m24 25 or 26
including <. ~ means for cutting a wireline extending
20 through said upper and lower vertical passages and ot
through said second gate vertical"passage upon moviné .
said gate from said second position to said th.i.:d po-
sition.

—

28. A hall adapted for use in a safety valve, the
7‘5 safety valve having a housing with coaxial lower and upper vertical
passages disposed therein and at least one "laterally
| c_lisposed' outlet and a chamber disposed between the ends
of said outlet and passages, the chamber adapted to
acéept said bali, wherem the ball com~ h |
30 prises an outer part having an insert cavity along a
central axis of the outer part with an inner diameter
" substantially the same as or less than the diameter of



per pendi cul ar passage of the outer part. 10 . 29- A production
for.use with an oil and gas well co I sing a master valve having a h
having at | east one |l ateral outlet, @ vertical upper passage and a v
Iovver passage coaxial with said vertlcal upper passage, each of the o

yper and | othe wppengesssmiapHpsaid chausirmybearaidnoulterl pareubang, and

_a r ot at abl e bal I%J;?vpang?laﬁ o &1 ﬁarg ﬂ#&%%gﬁq nggg{,“l Qg?raf‘%‘t:@ n the .

chanber, said ou avi ng an i‘nser a cen axi s
the outer part, €&eitvistetthewaxterion nf the m\&erduvam.eanguasramvablq

the sane as or |gmeérigae dispbsed ﬁf&eZ%&e%ﬁw%ﬂa%@ﬁg%owﬂé& part

Lerior of thes ou%ﬁeg?&%aﬁw‘ééﬂ%'” P et o 5 Joueet PAVS of fhecr

cavity and havi rigpten mtemﬁdhwmgemteumang |mls$ggeshﬁomﬂnge a0 5Tt Ishapenf thée
| nsert cavity ofy %%at pa%ge ig]&r,{%a% Ii,aevib al'&fd’ §§(ial ggngggi isf orm ng

a "T" shape, the ong sard cen axi s and
the base passageansl the base RASARge Rﬁéﬁlﬁ/\n'ﬂ'ﬁ' blﬁié-npeﬂbéﬂtleduvathpQESage of

the outer part, %Jﬁzé}ﬁ—ﬁd]&:‘) abdBE Hhe' Butdrbpard. 30 connec,t ed to the
t ubi ng head oﬁt e wel l ansfor cou Iln&gpro uction tgr_%ng ﬂgénthe
wel lwith the Mwer passagé of A B (?q'ﬁ%t&g“ Bfe TOXNYSBOYEFBI 2B P

attached to sai cgdsatv&r]al cotprisifiga masterovaliveghdwing ch hdusing rhavimg at least

3 production tubi Rgei fhrePf Watlet, & vertical upper passage and a vertical lower
passage coaxial with said vertical upper passage, each of the

el outlet and upper and lower passages being open to a chamber in the
. 15 housing, and a rotatable ball having an outer part with
\/ means for seating it within the chamber, ‘said outer _
part having an insert cavity along a central axis of

the outer part, the insert cavity having an inner diameter
substantially the same as or less than that of the

20 upper passage, said outer part having a perpendicular
‘passage extending from the insert cavity to the ex~
terior of the outer part, a removable inner part dis-
posed in said insert cavity and having an outer diameter
sﬁbstantially the same as that of the insert.éavity of

25 the outer part and having intersecting passages forming

L o a "T*" shape, the head passéqe of the "T" being along
' said central axis and the base passagé of the -"T"
being aligned with the perpendicular passage of the
outer part, the housing of said master valve being
connected to the tubing head of the well, méans for
coupling production tubing landed in ‘the wellwith the
loweri.passage of said master valve, and control valve

- ‘means ‘attached to said lateral outlet for controlling
R _ fluid flow in the production.tubing in the well.
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