SELF- SEALI NG CHEM CAL | NJECTI ON LI NE COUPLI NG CROSS REFERENCE TO RELATED
APPLI CATI ON [ 0001] This application clains priority to U S. Provisional
Pat ent Apwbi2e@ti7om1iNo. 60/ 990, 254, entitled "Sel f-Seal i RgTTIS2008081032

I njection Line Coupling”, filed on Novenber 26, 2007, which is herein
incorporated by reference in its entirety. BACKGROUND [0002] This section
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desired resource is discovered below the surface of the earth, drilling and production

systems are often employed to access and extract the resource. These systems
may be located onshore or offshore depending on the location of a desired resource.

[0004] Further, such systems generally include a wellhead assembly through
which the resource is extracted. These wellhead assemblies may include a wide
variety of components and/or conduits, such as various control lines, casings,
valves, and the like, that control drilling and/or extraction operations. As will be
appreciated, various control lines or other components of a production or transport
system are typically coupled to one another to provide a path for hydraulic control
fluid, chemical injections, or the like to be passed through the wellhead assembly.
Such control lines are often disposed in various passages through components of
the wellhead assembly, such as a tubing spool, a tubing hanger, a christmas tree,

and/or a running tool.

[0005] The control lines may be surrounded in the passage by heavy drilling fluid,
which is used to facilitate the drilling and removal of cuttings from a drill bore. When
the control lines are disengaged, for example, to remove the running tool, christmas
tree, or tubing hanger, it is desirable to keep the control lines relatively clear of



the control lines are disengaged, for exanple, to renobve the running tool,
Christmas tree, or tubing hanger, it is desirable to keep the control |ines
rel ati velwoch@z7owmicont am nants, such as the heavy dril IPCmgskéosiosiio3szo t hat
downhol e controls are not conprom sed due to clogs or danaged val ves.
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enbodi mrent of a mneral extraction system [0008] FIG 2 is a partial
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may be used in the mneral extraction systemof FIG 1; [0009] FIG 3 is a
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couplingstdigt may be used in the mineral extraction systemof FIG 1;

[0008] FIG. 2 is a partial cross-section of an embodiment of a chemical injection
line coupling that may be used in the mineral extraction system of FIG. 1;

[0009] FIG. 3 is a partial cross-section of a first component of the chemical

injection line coupling illustrated in FIG. 2;

[0010] FIG. 4 is a cross-section of the first component of the chemical injection
line coupling taken along line 4-4 of FIG. 3;

[0011] FIG. 5is a partial cross-section of a second component of the chemical

injection line coupling illustrated in FIG. 2;

[0012] FIG. 6 is a partial cross-section of the partially engaged components of the
chemical injection line coupling illustrated in FIG. 2;

[0013] FIG. 7 is a partial cross-section of the engaged components of the

chemical injection line coupling illustrated in FIG. 2;

[0014] FIG. 8 is a partial cross-section of another embodiment of a chemical
injection line coupling that may be used in the mineral extraction system of FIG. 1;

[0015] FIG. 9 is a partial cross-section of a first component of the chemical

injection line coupling illustrated in FIG. 8;



[0015] FIG 9 is a partial cross-section of a first conmponent of the

chem cal injection line coupling illustrated in FIG 8 ;[001 6] FIG 10 is
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exemplary embodiments, all features of an actual implementation may not be
described in the specification. It should be appreciated that in the development of
any such actual implementation, as in any engineering or design project, numerous
implementation-specific decisions must be made to achieve the developers’ specific
goals, such as compliance with system-related and business-related constraints,
which may vary from one implementation to another. Moreover, it should be
appreciated that such a development effort might be complex and time consuming,
but would nevertheless be a routine undertaking of design, fabrication, and
manufacture for those of ordinary skill having the benefit of this disclosure.

[0022] As discussed above, it is desirable to block heavy drilling fluid or
pressurized fluid from entering chemical injection lines, particularly when the lines
are disengaged. These chemical injection lines may be used to inject chemicals,
such as methanol, polymers, surfactants, etc., into mineral wells to improve
recovery. Because chemical injection lines are directly connected to the mineral
reservoir, there is a possibility that a downhole pressure build-up may force mineral
fluids up the injection lines, for example, if a downhole barrier such as a check valve
is stuck open. Itis not desirable to release mineral fluids into the environment, as

this may result in significant environmental damage and fines. Additionally, it is not

-3-



reservoir, there is a possibility that a downhol e pressure buil d-up may
force mneral fluids up the injection lines, for exanple, if a downhol e
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FIG 2 depicts an exenplary enbodi ment of a stab-style chem cal 1njection

more chemical injection couplers 24 may be utilized to couple a chemical delivery

line 26 in the production tubing 16 with a chemical supply line 28 in the tubing

hanger running tool 12 or the tree. Chemicals for injection into a mineral well may

then be supplied to a downhole chemical injection valve 30. In addition, one or more

self-sealing hydraulic control line couplings 32 may be utilized to couple a downhole

control line 34 associated with the production tubing 16 with a hydraulic supply line

36 in the tubing hanger running tool 12 or the tree. Hydraulic fluid may then be

supplied to a surface controlled subsurface safety valve (SCSSV) 38.

[0024] FIG. 2 depicts an exemplary embodiment of a stab-style chemical injection
line coupler 40 that includes a female stab 42 and a male stab 44. The female stab
42 may be coupled to a running tool 46 which includes a chemical injection line 48.
The chemical injection line 48 carries injection chemicals from an external source to
the coupler 40. The female stab 42 may also be connected to what is colloquially
referred to as a “christmas tree” (hereinafter, a “tree”), or any other well component
having a chemical injection line running therethrough. The male stab 44 may be

coupled to a tubing hanger 50. Simply put, the male and female stabs may be



| i ne coupler 40 that includes a fenale stab 42 and a male stab 44. The
femal e stab 42 may be coupled to a running tool 46 which includes a
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unbi | i ot&la ccﬁmbfmatzonbhmbf on thereof. [0025] FIG 3 illust rat es an
enbodi nent of the fenmle stab 42 di sconnected fromthe nale stab 44. The

femal e [9D26] 471G 3TRGrAEs anaeNBs@Eant 6¥ tHefeimHaktdbosy distondbeielafm 54 may
be metal, such as corrosion-resistant stainless steel. Conponents of the
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regi on,Flth&. di aneter of the cavities 60 and 62 are generally simlar.
Situated within the bore 58 is a valve 64 configured to autonatically close

upon sgpepea} i arhedbodng4 nepbe ssitededtintd booiHehwiserdispadcabwididin the ramvéng
il lustrated enbodi nent, the valve 64 includes a poppet 66 and a seal | ng
pl ug 680Qi4h 4 C@@F'PH@USIGX@I BpEsed hawep M3&xiIng sipmeters runs through the length

of the body 54. The bore 58 may be divided into two general regions having
dissimilar diameters, namely, a valve cavity 60 and a shaft cavity 62. Within each
region, the diameter of the cavities 60 and 62 are generally similar. Situated within
the bore 58 is a valve 64 configured to automatically close upon separation of the
female stab 42 from the male stab 44. In the illustrated embodiment, the valve 64
includes a poppet 66 and a sealing plug 68 with a spring 70 disposed therebetween.
The poppet 66 has a diameter greater than that of the shaft cavity 62 and is
therefore blocked from advancing all the way into the shaft cavity 62. An angled
surface 72 of the poppet 66 corresponds to an angled surface 74 of an opening 76
between the valve cavity 60 and the shaft cavity 62. The angled surfaces 72 and 74
may press together to form a metal seal. At the other end of the valve cavity 60, the
sealing plug 68 may be secured within the bore 58 by a fastener 78, such as, for
example, a hex socket set screw. Furthermore, in the illustrated embodiment, a
shoulder 80 on the sealing plug 68 blocks the sealing plug 68 from moving within the
valve cavity 60.



The poppet 66 has a dianmeter greater than that of the shaft cavity 62 and
I's therefore bl ocked fromadvancing all the way into the shaft cavity 62.
An angl edweundsoet072 of the poppet 66 corresponds to anpramgiseasssrBace 74
of an opening 76 between the valve cavity 60 and the shaft cavity 62. The
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seeping into the reception area 84 and vice versa. [0028] In use, the
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wel | fluids. The described structures are configured such that the heavy
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mal e s nfection chem cals may e rough the

| i ne 48njebticoppbsagesoaien YheBemalededly B2 ds bisengaged frembvdymake stad 4uhe
runni nﬂ tool 46. Injection chem cals rr%/ enter the CQ&J&| i n%hcavi_ty 88 and
f1 ow t HPIGHAN chaMitalhaayseryer the ferale g & 42 #yrugh gre lIngés. theowlliilgs 42 and

44 are éﬁﬁﬁ%@qg%fingﬁ%ﬁv thef H)%dr)g%gﬁﬁd?ﬁ'é %nﬁiﬁgtécﬁ%{ %%gﬁBn 42 through

t he reception area ow t one or nore axial res 92 to the
val ve aentigal§0naywbhter phe coapling cdwitly 38 &td Hod thrdugh radia bok2 It the

di spose round th Xi g, 56, of e eral]ly cylindrical b . b4, as
11 Dot rele vy e when ng Siahs 428088 418 desiorned. branpuel flicdruas
sect i onpritb tibAaRsl siab 42 fRrodgh the ARIERDP1IGH AReh BATRLEMW tHISugh 3nk ®r hedreer
il lustrate both the radial holes 90 and the axi al
axial bores 92 to the valve cavity 60. Multiple radial holes 90 and axial bores 92 may
be disposed around the axis 56 of the generally cylindrical body 54, as illustrated in
FIG. 4. As can be seen in FIG. 4, the partial cross section illustrated in FIG. 3 is
taken along rotated line 3-3 to better illustrate both the radial holes 90 and the axial
bores 92. Furthermore, the cross section of FIG. 4 is taken along angle line 4-4 to

better illustrate the radial holes 90.

[0029] When the shaft 82 is not depressed, such as when the female stab 42 is
disengaged from the male stab 44, the spring 70 automatically biases the poppet 66
into the opening 76. The heavy well fluids in the valve cavity 60 further apply
pressure to the poppet 66, thereby creating a metal seal between the angled
surface 72 of the poppet 66 and the angled surface 74 of the opening 76. Counter
pressure may also be applied to the poppet 66 from the injection chemicals in the
shaft cavity 62; however this pressure is generally less than the pressure on the
poppet 66 from the heavy drilling fluid and the spring 70. The pressure from the
injection chemicals may build up enough to overcome the pressure from the heavy
drilling fluid and the spring 70, for example, if the injection chemical source is turned
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bores 92. Furthernore, the cross section of FIG 4 is taken along angle
line 4-4 to better illustrate the radial holes 90. [0029] Wen the shaft 82
i s not depoes®adososuch as when the fenmal e stab 42 is di emgsg@d/o8roem t he
mal e stab 44, the spring 70 automatically biases the poppet 66 into the
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val ve cavity 60 to create the netal seal. [0030] Furthernore, the female
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it rangeCALpA gRge T B3y 2 Aol BPucSERT B FRRAE' < o
94 in pleate4ditt allbw d3edpe of thehhoaey diillieg fiuiefedmsralcofpler g0diusipgsediphieg ow t he

seal 94 to allow escape, of the heavy drilling fluid fromthe coupler 40
during %ﬂSPmﬁj‘te@%ﬂ@&@ﬂd,mé&O@&%ﬁi' Belpw. nArtt d OdesesiIeHiBEARe A nut 100

n pl acHecfigiA PR B bpBEBH TRt B B oB B pREL D oD
The el 86315 TF BiuRarateS ahaReod et BTl SR oy i MRS sfo e, o
such asfabe sasicoieatees sicantibeal al thedemats stab.42ThEhd atdle 38D Mindhelesegured to
t he tubi ng hanger 50 via a nut 104. A , , ,

generally cylindrical body 102 made of metal, such as corrosion resistant stainless

steel. The body 102 may be secured to the tubing hanger 50 via a nut 104. A

continuous axial bore 106 having varying diameters runs through the length of the

body 102. The bore 106 may be divided into a valve cavity 108 and a shaft

cavity 110 having dissimilar diameters. Within each region, the diameter of the

cavities 108 and 110 are generally similar. The valve cavity 108 includes a valve

112 having a poppet 114 and a sealing plug 116 with a spring 118 disposed

therebetween. The poppet 114 has a diameter greater than that of the shaft

cavity 110 and is therefore blocked from advancing all the way into the shaft

cavity 110. An angled surface 120 of the poppet 114 corresponds to an angled

surface 122 of an opening 124 between the valve cavity 108 and the shaft

cavity 110. The angled surfaces 120 and 122 may press together to form a metal

seal.

[0032] At the other end of the valve cavity 108, a fastener 126, such as a hex
socket set screw, secures the sealing plug 116 within the bore 106. The sealing plug
116 may have a generally uniform diameter, enabling the sealing plug 116 to move
within the valve cavity 108. In addition, the fastener 126 may include a bore 128
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continuous axial bore 106 having varying dianeters runs through the length
of the body 102. The bore 106 may be divided into a valve cavity 108 and a
shaft cawOyo®lOo4vavi ng dissimlar dianeters. Wthin eaelTrsgésnsgioshe
di anmeter of the cavities 108 and 110 are generally simlar. The val ve

It Q8 i des . | 1 havi t 114 d al i | 116
W th 53 eganies Thid peSeluatrog datar SR Apopptio i e did rrpSeleer
o €2t etinthaend e b 242 DGR L, A0 RENGD tyBBDRINS EadtbAgiest T om

advanci ng a y into the shaft cavity '110. An angl ed surface 120 of

t he pomrnst move the sealdigppldg 116 iato eonjheidwishutifeapeppet2 1df campogesingthel24
,ty 110. The angl ed surfaces

b h it.
EEWZEQS@% 1%%92%%'U@§§i@%¥3“?&” ek efREs e - [0052] AT the of her
it 08, 1 h Kk
Corow, 10BEaY oo RnaoRst 114G poUgIeRi S tall A28 W Gbr o008 reHENEaFNah pl ug
116 mayciye 19 mtafhélboﬂy;lfo%{jg?@ St €80 nAlAbe H@Erés@@dﬁ@@biifzﬁgeég g 116 to

move Wi thin the valve cavi . In addition, the fastener may i ncl ude
a bor e spridghl Iharmdispbscefthaipdppebiv 4 asdescridied in asererdatail elowAcsor di ngl vy,

when f1l ui essure in the chemcal _injection, line.52 I 1ds flLuid may
Tow t rtagReefie & ol ouio 3B hE Hissrbefiaro S A g o ob e dfarh a0 Shbact
with t heapoppeindihé shafaBoreewEifth tHeesisdit tastyHE® aafd smgtiame t he val ve
112 remai ns cl osed. [0033] The poppet 114 is coupled to a shaft 130 which

ext endglaniessaghancheeledsdd cavity 110 and out the body 102. The shaft 130
may be depressed to conpress the spring 118 and di spl ace the poppet 114 ,
as desdP0B4H iAs withéheléernale dieb dR, the makd sthb24 maylbeasxmsed-toiapgliedny be

di d d i f h f 0 h | 2 dth haf
o eS8 e Bk, Roaty Sl Rids, R 3 B e R AR BoRE! e e
[0034] iscithénidhe sietnd & 6dtflechhayl AUpolpinfedibAriicl (e rnasel |0

applied pressure or pressure from heavy we uids. Furthernore, the
t ubi ng rR&eRyeir. 30 ordendpikieck ingeaiianehemieala andotieupinaianiiyids fippl thei nj ect i on

e e BrA TP b 38 HkrontBrCafE o8 HEE i TR AT ™ o' o
envi r onanthe grbssurelie tiss aberhical ihjcetivhi lgne 821 neycdutomatically close the valve

112. Generally, during use, injection chemicals flow through the coupler 40 (FIG. 2)

before the male stab 44 is disengaged from the female stab 42. Accordingly,

cavities and passages in the male stab 44 may contain injection chemicals before

the male stab 44 is exposed to heavy well fluids. For example, injection chemicals

may be present in an axial bore 134 and the valve cavity 108. As with the female

stab 42, the male stab 44 may include multiple axial bores 134 disposed around an

axis 136.

[0035] When the male stab 44 is disengaged from the female stab 42, the
described components operate to automatically seal the chemical injection line 52
from contamination by heavy drilling fluids. That is, the spring 118 automatically
biases the poppet 114 into the opening 124 when the shaft 130 is not depressed.
Furthermore, pressure applied to the poppet 114 from fluids in the valve cavity 108
supplement the spring 118 to create the metal seal between the angled surface 120
of the poppet 114 and the angled surface 122 of the opening 124. Pressure is
conveyed from the heavy drilling fluid outside the male stab 44 to the poppet 114 by
compression of the injection chemicals within the male stab 44. Heavy drilling fluid is
generally impeded from entering the male stab 44 by a fluid trap 138. Within an
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that the pressure in the chemcal injection line 52 may automatically close
the valve 112. Cenerally, during use, injection chemcals flow through the
coupl er MOQBIB70DY before the mal e stab 44 i s di sengag@dTiuseensiokm3i enal e

stab 42. Accordingly, cavities and passages in the nale stab 44 rray contain

{1t s INes At TPEIal ipfRe 43 BiP ks EaaSS e BUBbPRZoItA A SGHELATS! bor e
134 an%@daeamehyeooéwthé i18ht 149, Wekind healemlicy Alftobhil e if@bm Stab 44

may i ncl ude mul l e axial bores 134 disposed around an axis 136. [0035]
When t h1e401lae>IeW§hebadJal heledi4 thergby creatmgtthe fluightrae 1§6abT hag is,tthe haesscr i bed

conpone erate to e cal em ectlon ne 52
from contia Ao Tehebs AdhSPRNeRTH s TRl SRR 8 e EhdHigalels
autorratrbﬁrﬁahh}hhiea@@elhbe POPRAY tﬁeléxuenb@retmonﬁéwmgod?cﬂlmwwn he shaft 130
I's not depressed. Furthernore, pressure applied to the p 14 from

f1ui ?s qrirange Qfefﬂe@éiyé’é!U'anWUl@B“@dﬂﬁ)W@I\%ﬁtabt% tbeffluwgtrag83gcblczq4<éate t he .
cur  ac S g BEPERES: hTnBEASAThEHICRCEY MPn G/ ARURERREL pitichEad [0 and' €

drilli ngaa‘vytdrmlr@ﬂmddeattdvﬁermhe rsdlalstdld 44 onérety copprisséi dhdinjectiopr essi on of
the injection chemcals within the nmale stab 44. Heav dr|II|ng fluid is

gener aldhgMigaledr e aYal Bercet3hand He vrlve caviip Qg hyessue @ndher ap 138.
Wt hin p‘}‘éﬂgﬂp’é@?% e th @cérﬂﬁ?ﬁseaq Beidfc érﬂYdaEﬁul%ﬁiﬁ%&%ll)t/ Edééées%e al bore

134. A'cover 144 su stant vers t t ng heavy
dril i nmppdetil d4timtodhe epenimg 12¥delmmus 4| bmlenting hiee spidngi 18 dd éorttthe t her eby

creathﬂ he f|UId trap 138. That is, the heavy drilling fluid remains at
the botT8H 582k he i ndent 140, while the injection chemcals remain in the
radi al hoIe 142 and the axial bore 134. In addition to i edlng entrance of

heavy dPPBB] ndnmadditien tarasitematipallvesaaling the cherucal inipelian lipesis@Ml ocks
d spl aqepathirtioh/he' fbRe t'aBQM BhieRbaldedi8 fn (AN (chbRficd & Uag:

t herefore, any eav rﬁnl% urd t enters the 4 nerely
conpr esmldrsthelfemme etab 42, prleemreahﬂ;he mjédtmnactieahichisrfeort 3de aridertahe val ve

oY el ar e Pl s vBBIOS bAoA S B ¢ s

suppl erfyiéd g8 th hesPiafheakdSt 1 LRItPIE RetidEices $28Imay also be disposed
around the axis 136. In addition, pressure in the injection chemicals may also be
conveyed through the bore 128 in the fastener 126 to the sealing plug 116. Pressure
on the sealing plug 116 may move the sealing plug 116 into contact with the poppet
114. Accordingly, similar pressure is applied to the poppet 114 in the shaft cavity
110 and sealing plug 116 in the valve cavity 108. However, the sealing plug 116 has
a greater surface area on the valve cavity 108 side than that of the poppet 114 on
the shaft cavity 110 side. Therefore, the force pressing the valve 112 closed is
greater than the force pressing the valve 112 opened, and the valve 112 remains
closed even when pressure builds up in the chemical injection line 52.

[0037] The design of the female stab 42 and the male stab 44 enables automatic
operation of the valves, such as the poppets 66 and 114 in the illustrated
embodiment. Merely disengaging the female stab 42 from the male stab 44 closes
the valves. That is, no further controls must be implemented to close the fluid
pathways in the coupling members. Furthermore, the forces on the valves from the

surrounding fluids (e.g., heavy drilling fluids) ensure that they remain closed, even



[0036] In addition to automatically sealing the chem cal injection |lines
fromcontam nation, the male stab 44 automatically seals in the injection
chem cal swoAasowvi7o401t he fenal e stab 42, pressure in the Pajraseéosnswiem cal s
fromthe m neral reservoi r may be conveyed t hrough a coupling cavity 146

and one%é{ nor e rgd hol is 14(§ fo t aft ﬁ%wt 110. NUItlpIe radi al
hol es 14KERYENANIGH RIESTHIEp et rtla%HaV?ﬁ@ 62° [PaPErPIsOn,S pressure
in the dﬂiﬂll@@tﬂ*dhﬁ‘sGHSUh&lﬁbs’rluW a%'d‘e%chﬁe&%%@é(ed through the bore 128 in the
fastener 126 to the sealing plug 116. Pressure on the sealing plug 116 nmay

move t figg §§E'S'ﬂ9nﬁ’1'g%8 F"iﬁﬁ 6! HePrerdlk 3edo Mtaﬁl%f A{HQI ﬁtg% a]r%‘hlusté e“d)fndéing' Y,

simlar pr ure | ed to the popp sha cavi 0 and
seal i ngaptialty ddLﬁ)Iemstdhe \rathiepaidially godpled dtateetrer femdie sbatl82ng |rpl ug 116 has

t f t I th that of t t
116 on ST Relnil i D SRWshrE Rl Genal & deech sl aatinar ve
L12 cl angdnital sé8abetwédiathe haibe5a%rRf RISAAG thdIBoyieldrdl ppened. and the

val ve 112 remains cl osed even when pressure builds up in the cheni cal
i nj ect ireapédtivelys 2Prigrolo3dupiing eﬂgeggmﬂeef thee%mm@hearea@té may dedillebevithal e

and 11080 TR A B " RBRLH AR 2 adie Dali Sandiimed st BRRREYS oo

42 fromddg dlirg filiatnAbe i efdfeomahéeécep‘fmtarea 84119/ floWin@egutcont rol s
nmust be inplenented to close the fluid Eat ways in the coupling nmenbers.

Furtherthtﬂl@hthﬁesp%eww thresea]|9%eand ﬁl@eb%bf?%ﬁaﬁw@efquﬂ ds (e.g.,
heavy %rlejchbﬁgl %Ja‘l’?ﬁ nr%%ﬁtlt%rpﬁ e#é‘fma{fﬁ% DB PSESur %&edyé@ﬂ%n ery high

pressure. e va VEeSs ose S hore pre sur lied from

sur r ouridjeatior bhedﬁnal@ﬂwrd&gnthdoelmbratmanjedn@aBﬁ]e @ﬂMr@@yhr@crEﬁﬁng&het he
femal e stab 42 and nmale stab 44 are illustrated in a partially ou:gl ed
state. Hrﬁsw{?ser}%'nghltQIQ'SiP'%QﬁJmee%P%Q%@@ anchenatlgdiow %fnalept"e@ Ch@”ﬁ' ont act

W th T8 ety 30 hOURNRIecrIBbY B6yShatdodd 16/ERE] S PiredRna denced

sea etmeen odil es oppets 66 and 114
, res pq:rrtaswby:r Heérvp dritlimgcfauig s bigcleergérgafrremtErlng thiee rmbnmeaedajwmgrray be
filled with heav I d. femal e stab 42 and th |l e stab
24 ar e eNEA oY Jhe ORETaRaang S5l B; APSRINA ndy ol S ek 68 I ¢ he
recept 'é?l'aw%rt%?ppfeﬁ fiva kb QBhNGr @@éaéé‘fﬁ@@&ebf"@n aRAL84 haiaRhdrhaesea 494 and

the mal e body 102 past the onedirectional
and the male stab 44 are engaged.

[0039] As the female stab 42 and the male stab 44 are pushed together, contact
force on the shafts 82 and 130 displaces the poppets 66 and 114, respectively, as
illustrated in FIG. 7. In this illustration, injection chemicals may flow from the fluid
source to the chemical injection valve via the following path: chemical injection

line 48; coupling cavity 88; radial holes 90; shaft cavity 62; opening 76; valve

cavity 60; axial bore 92; reception area 88; fluid trap 138; axial bore 134; valve
cavity 108; opening 124; shaft cavity 110; radial holes 148; coupling cavity 146; and
chemical injection line 52. Furthermore, the seal 94 blocks injection chemicals from

leaking out of the coupling and heavy drilling fluid from entering the assembily.

[0040] FIG. 8 depicts another exemplary embodiment of a stab-style chemical
injection line coupler 150 that includes a female stab 152 and a male stab 154. As
with the embodiment illustrated in FIGS. 2-7, the female stab 152 may be coupled to
a running tool 156 having a chemical injection line 158. The female stab 152 may
also be connected to a tree or any other well component having a chemical injection
line running therethrough. The male stab 154 may be coupled to a tubing
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seal 98. The reception area 84 may be flushed or purged by applying

I njection chemcals through the chem cal injection |ine 48, thereby

i ncreasi ngotzh@/qoessur e enough to displace the poppet 6@Carus2esakios2 f |1 ow of
i njection chem cals through the fenmale stab 42, as descri bed above in
regard to FI

[ ron e e Jeona Feraiel Bitdioslngs b fisRse Alinthenybildasier dbBect fongl

seal 93naﬁ6@'Jée@ﬂé'tl‘a)h’spbh‘?nj%ﬁ‘orﬁjbﬁé’r%‘da@é‘ﬁ‘brrﬁtﬁ@'co% Ikl l5ewe 4 riigted fluid to
vent, or escape the reception area 84, until the Temale stab 42 and the

mal e strabeoirgreovelingagdedMPadEs®] As the female stab 42 and the male stab 44
are pushed together, contact force on the shafts 82 and 130 di spl aces the
poppet {0881 hnd-IGLE illus‘[mpsaniemﬂ)qdimt bf thesfenaledtdm1 2 Gisc@nnéated fiosn

|IIustrt|o hem cal . flow fromthe udso rcetothe
chent canerTRlE A58l fe TGTEIS Aas T v g Bhameneralig GfoRealEBly g4  ne
48, COUPAé B@d)?%’& Tn&'ay81§e mieisl] §hcﬁ‘8's%rr%@ronsr*é%fsttarﬁaé{élhbésé?steélquHen9 76; valve
cavity 60; axial bore 92; reception area 88; fluid trap 138; axial bore
134; vagar@ralauwlmdno@ bqqye‘rﬁ4qg1ay234a sahwed ictavirtgthegse drsp@sad withlirethe148;

| i d.ch 2 h h |
54 bl odRaRP ey 145 ARGRIBUSE APahbeafi B0 VB e datheidls fBand neavy
drilli rtarcfdgwtﬁeflé@gfh%&m bbgy tiBa. aheestrby.od Mag®le diliged ntdaRiocdehergot her

exenpl ary embodi nent of a stab style chem cal injection |ine coupler 150
that i Hepignehayingeagsianiar giamsteramaneliad spgnasatibul 6dangia sealikavéyrbodi nent

i1 lustr 7 I unni ng

t ool @tCﬁg?/':tlﬂr?gtgé hérﬁhca 6@%%@@ vl %ﬁgzjfg) fﬂ%(ﬂﬁ ﬁagg%lbpclé%é may al so
be conngﬁrmbgavamrt o edenaly seiohts2 frei theanalerstab 164vi ng a chemi cal

I njection line running therethrough. The male stab 154 nay be coupled to a

t ubi ngtie0a2] 1AQhe AushraBdrainbbin®stitl Big VdIve 1 18 hdligrPg efai1t7aidhd §e t ubi ng
hanger 160 may be used to transport injection chemcals fromthe coupler

150 t o sealinadud 17@Havingia spindwel 8 Hispesed tpryabatweqroiD4NE SPricg cavity | ust r at es

an enb gTe f b 154.
The f eonj:aa e s@%gﬂﬁ@g% ﬁhg\/é%%%'éﬁﬁ Cﬂ[ %@ %?‘% ?g9| '%83%@3 &%ﬁoﬁ@ﬁe body
164 mayTHeaxel bdressi8Omag b@(g"dmalwusp@wi achutSéraaxils 489 rahramlg thidiugyh
general ly cylindrical body 164 may be screwed_into or otherw se di sposed
wi t hi n th@e&enter of the shaft 174, as |IIustrated in FIG 10. The axial bores 180 may extend
from a first end 184 of the shaft 174 and be in fluid communication with the spring
cavity 168. Near a second end 186 of the shaft 174, the axial bores 180 may be in

fluid communication with a reception area 188 for receiving the male stab 154.

[0043] A seal 190 may be disposed around the shaft 174 in the seal cavity 170.
The seal 190 is configured such that fluid is blocked from seeping between the seal
cavity 170 and the reception area 188 around the shaft 174 regardless of whether
the valve 172 is opened or closed. In addition, a metal seal 192 may block fluid from
seeping between the spring cavity 168 and the seal cavity 170 when the valve 172 is
closed. The shaft 174 may have a varying diameter including an angled surface
194. The angled surface 194 corresponds to an angled surface 196 of an opening
198 between the spring cavity 168 and the seal cavity 170. The angled surfaces 194
and 196 may press together to form the metal seal 192. The shaft 174 may be
depressed to compress the spring 178 and open the valve 172, as described in more
detail below. At the other end of the spring cavity 168, the sealing plug 176 may be
secured within the bore 166 by a fastener 200, such as, for example, a hex socket
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runni ng tool 156. A continuous axial bore 166 having varying di aneters runs
t hrough the length of the body 164. The bore 166 may be divided into two
general rwgQi2omwa7b@vi ng di ssimlar dianmeters, nanely, a Ppriusgoosasiosy 168
and a seal cavity 170. Situated wi thin the bore 166 is a valve 172

f d t t | he f t b 152
oo et Lot LIRS Ensra: ) s AtR SrTHaiET ALk S el 2 st ove” 172
i ncl udqstu@ﬁb@éck%?tﬁe%@anﬁg 5&@ 1781rBhGoling Withih fide 8pBiRg baﬁty1‘7@8 di sposed

t herebetween in the spring cavity 168. The shaft 174 may have a plurality

of axi e gzé:gt@ét y be
gener aﬁp E?TT 538;%% HLGZ%%% S%(Eﬂs?% runﬁf(ét%;et o%&lgat@é%%%gedgaof t he
shaft Jp7réssure frdrh hewptved fluddzl The tiBscrives structUrascarescoh8Qurealysiectttbatl from a

f t dl84 f t haft 174 be i id ti th
Cor i ng B Ry et i R Souificall BlegRas ol SriaRarm corpamsodRe el bor es

180 maycHafniba ih e%tué'n gamﬁesc\ﬁheﬁﬂté"ténﬁ‘alé St $BD i9RisBh§agdBRohPthe’ paR Vi Ng
the mal e stab 154 A seal 190 may be di sposed around the shaft 174

i n the siaal Séa\tmjeythrVOhemm@I$e@|y erger the female glabetbZincbughtite lfneul &B.i &

bl ocked fr pm See bet ween t he se av, t 170 d t he ree on area 188
o ound SoHeTERSRTR, 9 AR AdReR R ha Rl e bR d 886 Risreq o

cl osed.|njetigdehbimpdals maryeérﬁbr gratouiAg wntalzgnlentjlfwv@ltﬁrbe s&al Melebet ween
the spring cavity 168 and the seal caV|t 170 when the valve 172 is cl osed.

The shadQb tpﬂnerf:@,lel PN W Qs aMhenghaisiaRa €92 ARd|1ddi a1g disenaagicddheayy wek 194,
The anﬁtlu‘?d’rq?q W LAGEEFAnGRE sf‘a%”ﬁ%?nr&@gﬁ%&@;ﬁﬂgg\%é?%ﬁé{ﬁa&v gﬂaﬁ ning

198 betwee hé 'Spring cavi

sur f acehe E#hl Hocbsl 980 MRheps@ iRy ¢nUgties. haaddition, trdi@ahlﬁcblab 208ahay 92. The
shaft 174 nay be depressed to conEress the s rlng 178 and o en t he val ve
172, asoratﬂgér% IB@BV\tab{ hatweeqdhapxiahRPigs, 184 and thetirarmisrenast Ofthe S@aﬁ ng

cavity 68 | I t4dgn the bore 166 by a
fastene1r 286&5@” %h rf%é? th(P es gﬁ \mgtr@screw Furthernore, in

ex ‘SO

the ;Lttﬁhgf;ﬁtagt?@é’fﬁﬁtétt? ﬁétt%ﬂ%saéé?ﬁseu%@pé%‘taaﬁitt Rneita §828 OF °
use, tisdreyayee fsdmbhé&%le&yawesenheeedngq 78naltoetipalsisiases tie angegur e
from heavP/ wel | The described structures are conf [ gur ed such that

the headWjlane I1I94fq’fdh§ 3|h§fté||]t4dﬁﬁﬂh@aﬂﬁ%ﬂ”ﬁﬂ o2& ed herhaav¥ el fitigs dhipe spring
cont am Ot Ag8tilfher apply pressure to the shaft 174, thereby supplementing the spring

biasing force to provide the metal seal 192 between the angled surface 194 of the
shaft 174 and the angled surface 196 of the opening 198. Counter pressure may
also be applied to the shaft 174 from the injection chemicals in the seal cavity 180;
however this pressure is generally less than the pressure on the shaft 174 from the
heavy drilling fluid and the spring 178. The pressure from the injection chemicals
may build up enough to overcome the pressure from the heavy drilling fluid and the
spring 178, for example, if the injection chemical source is turned on to flush the
heavy drilling fluid from the female stab 152 before it is coupled to the male stab 154.
If the pressure of the injection chemicals in the seal cavity 170 becomes great
enough, the shaft 174 may be displaced from the opening 198 to alleviate the
pressure in the injection chemicals. If the pressure in the injection chemicals
decreases, the angled surface 194 of the shaft 174 is again automatically biased into
the opening 198 by the spring 178 and the pressure of the fluid in the spring cavity
168 to create the metal seal 192.
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chem cal injection passages when the femal e stab 152 is di sengaged fromthe
mal e stab 154. Injection chemcals may enter the female stab 152 through

t he |i ne wb&009A7emupl i ng cavity 204 is defined between Phe/usees/08tdd2 and t he
runni ng tool 156. Inj ection chem cals my enter the coupling cavity 204 and

and" 1640088, o i Brmete. Reo7elierebr i HokERS el 2R EAME SteRs7

throughek er@ptﬁet.m@en@w éﬁer%ﬁ,%lé‘aﬂlrlrﬁd Q%t 'Th@%'él bIe nday), Fbr |H§Fa%%e1§@ah0 the
spring cavity 168. Tn addition, radial holes 208 may provide a pat hway

bet memlaﬁemlucaealbmmtbsme@ocam a.fe acmetaJ eﬁdﬁameealdmf At stouddierf212117a1ds hr ough

whi ch wito.t S cavi t the shaft
17 s B etalathivaRte uy ik bl pfs° B alaRgiond sefat R e dbRbael From
t he maltpeseab21$ b aIlIdW e80apBf théShauydraingcmlibrdvh asesodipler apglaedngur f ace
194 of the shaft 174 into the opening 198. The heavy well fluids in the

Spri ng coapling engegemenhas WPGQ:%MEQ%@ pelews HaPut 216 seewesdbg

' 192
bob neorb T aEerionB, S04 219 3'11g 1y B @Fﬁ?‘?g%‘gﬁ(’%ﬁ?hg‘%ﬁﬁgﬁaﬁ@surface 196
f th | i ed haft 174
Ot om ¢ HOBER| ackifol 1SS aRieT R nelr BeiRel a8 sohbled MBS cssur e

| s genanhahy ¥f tHessarh8 datles MEsRSiIBBHEN B tdealeadt 1524 Theaialkhgabaguy
drilling fluid and the sp rlgq% 178. The pressure fromthe injection

chemi cdnguggsy alﬂﬂﬂe(ﬂaWpC)é'ﬁ@U haslyar/ wgae af eetph ssishies qar@iameesitanty

drilli | em cal
source%?%H%rs%é t{é%f%%{?pﬂaﬁeégéur m‘%tguafﬁ%h%ﬁgrom Wéoa?re]grgl e stab
152 befaace wcorﬁun@ouplaadal bord he2 rmabmgsmtang@ﬂambfers hengprhessyh theolentytre
Injection chemcals_in the seal cavity 170 becones great enough, the shaft

174 mayPidee Brdprd8ed e kpfer4e BOUherViESd 1019 AFPET RUDL2RA BRASSAR i n the
0l ect i BOBIHERARy disbinile? d%rﬁﬁt%ﬁ.eg;gafe%.m %58 bfe SHe1 T&%ﬁg degy eases,

t he ang surfac the s I'S agalin autonatic iased into

t he opexnfigudBtobgutomatisaltyi cigsé.ﬁ&oam@ptaf&hoplrcﬁﬁberfemafe sthib 1f5|21frcd’n ithe t he

spring cawtg %g to create the netal seal 192.[0046] Furthernore, the

femal e BE&SARI Stnc| udes a seal 2 10 configured to bl ock | eakage of the

i njection chemcals use. The seal or |nstance, be an
%%%%1%3

el ast orfBP#8] séﬁlthW”tUﬁtr ‘ngﬁﬂ'én?rg e, VaéVQr@?ﬁl'n 5881230 adsRkoul der 2
12 hol ds%allng plug 232 having a spring 234 disposed therebetween in the spring cavity

224. A portion of the shaft 230 near a first end 236 may have a plurality of axial
bores 238 disposed therethrough similar to the axial bores 180 in the shaft 174 of the
female stab 152. The axial bores 238 may be generally disposed about an axis 240
running through the center of the shaft 230. At the first end 236 of the shaft 230, the
axial bores 238 may be in fluid communication with the spring cavity 224. In
addition, radial holes 242 may provide further pathways from the axial bores 238 to
the outer circumference of the shaft 230. A portion of the shaft 230 near a second
end 244 may include notches 246 to facilitate fluid flow around the shaft 230 through
the bore 222. FIG. 12 is a cross-section of the shaft 230 along a line 12-12. The
notches 246 may be semi-circular, as illustrated in FIG. 12, or may be any other
shape which provides fluid passages 248 between the shaft 230 and the bore 222.
Fluid exterior to the male stab 154 may enter through a fluid trap 250. Within an
indent 252, a radial hole 254 provides access to the fluid passages 248. A cover
256 substantially covers the indent 252, leading fluid to enter the indent 252 below
the radial hole 254, thereby creating the fluid trap 250.
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the seal 2 10 in place in the body 164. A one-directional seal 2 14 is

di sposed below the seal 2 10 to all ow escape of the heavy drilling fluid
from t he woupdsn700%50 duri ng coupling engagenent, as dese@Cirsdos8we? e
detail below. A nut 2 16 secures the one-directional seal 2 14 to the body

164 h houl 2 i | 3 047 | G il t t
ool ToROET THEPHRPE o Hhe Shah 2530 cRnfi gl ia ek BR(PL13a MAYIIE 4 aat r es
descr | Bt diigte] efEH MeSioiflon B indl Beallebs ralimd thehoidsuies a general Iy

cylindrical body 2 made of netal, such as corrosion resistant stainless
st eel . Atnordiogly, thelgontipobs bose @R@dhrovighhwehichi e ghafh@gers disposed maynut  220.

A continuous axial_.bor 22 having,varyi-ng_ di ters runs thraough the
engt b 'BRE AL AR BR e FRung She 8558 Ao are e <Gall dofuteR: g cavi ty
224" andransaRls FGHithy ndkhelaviene Hbssidridorss SBaNBeI hoRis 260 prbvidd Bi n t he
bore 222 is a valve 228 configured to automatically close upon separation

of t he FashwRe feitfhnd cgmmynigatiaiebeimeendharmxied poreHdaB pnd fhe Eantatign r at ed
enbodi , L1 - : N, 2

navi ng oot oG 5% ks Sebion 0P Halliber iy ARhRRG s stheet

porti orcavfty 2R6. Siraf $ea? 2@82nmay be disgcesedewithid 3oe ezl davitg 226phsilkistriajedin axi al
bores 238 di sposed therethrough simlar to the axial bores 180 in the shaft
174 of HAETeaRlISQAREDE LN ”T%ébﬁﬂ'%ﬂosﬁgraégu%ﬁ‘%@fb@%eneraI |y di sposed
about an axis 240 running through the center of the shaft 230. At the first
end 23d08801 hdnspigitionz agnetah sealdtd meyrdactofgd fgyn seepingrietiveer difruni cat i on
with t Snr i [ b r.adi 4 i de

Fur t her BB A G 18 See BrTBGe 20 RBeg P8 Elve ST B AR rh S or (e

shaft 280 mAypeiveiovarging diamshafincladhgeaangleseuriade 6. 2Rk amgledncl ude
notches 246 to facilitate fluid flow around the shaft 230 through the bore
222. FIdrfage 368 GOrigspoads de enaaRd swdacs46$ 0> oResiY &9 belwegh ther  The

not che SEH mel I [ ' I be any
ot her ?r?ﬁ@g d\ﬁ’m%%'r OVItggssre%]'i’Elé‘\gtyp%%aghg%?ggécﬁ%{r&%gg t 6e S %?? n% and the
bor e 223f#esflagedhexxibdoimithé mdibleseahPé4stldie stadt 260 maytte depressgtita f 1 ui d
trap 250. Wthin an.indent 252, radi al | e 254 praovides acce to the
(lora” pRaEss e Pring 250 an e Sek 258, 4 dkBedinGiora diaT Balbh:
| eadi ng[ fluid to enter the i ndent 252 bel ow ,

0051] At the other end of the spring cavity 224, the sealing plug 232 may be

secured within the bore 222 by a fastener 272, such as, for example, a hex socket
set screw. The fastener 272 may have a bore 274 to enable the flow of fluid
therethrough from a coupling cavity 276. Furthermore, in the illustrated embodiment,
the sealing plug 232 includes a spring engagement body 278 surrounded by a seal
280. The seal 280 blocks the seepage of fluid between the spring cavity 24 and the
coupling cavity 276 around the sealing plug 232. A fluid reception body 282 may be
coupled to the spring engagement body 278, for example, via a fastener 284. The
fluid reception body 282 may be configured to increase the surface area of the
sealing plug 232 in fluid communication with the coupling cavity 276, as described
below. For example, the fluid reception body 282 may include an indent 286 or a
similar feature. The sealing plug 232 may advance into the spring cavity 224 when
pressure is applied to the fluid reception body 282.

[0052] As with the female stab 152, the male stab 154 may be exposed to applied
pressure or pressure from heavy well fluids. Furthermore, the tubing hanger 160 to
which the male stab 154 is coupled may supply injection chemicals to various valves,
such as the chemical injection valve. In order to block the downhole minerals and
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the radial hole 254, thereby creating the fluid trap 250.[0049] The portion
of the shaft 230 containing the axial bores 238 may have a | arger dianeter

t han t he woroéamowi t he shaft 230 having the notches 24@CTASc@s®srgty, the

conti nuous bore 222 through which the shaft 230 is disposed may have an

dent at dth ft. 230 th haf t t
tranei CNSACER Jiet ReCRRRanESNE sbeRion HRSS Tre s SEb 556 sehiiobirediBien 260
provi denat Mad heysUre froh §bL‘i’rc@§r€>’&E}h§%' A8 rﬁﬁb%@é‘ﬁﬁ!es@fi 24 h@@&)ﬁérllﬁ?\@ and
the indentation 258. A seal bl ocks seepage of fluids between the

i ndent dtuidar de@nhole ftuids ethie czt‘@mncegd injgetioThee 463 furbzr hiasesdhelivalyesed
W thin éjée seal cavity 226, as illustrated in the present enbodi nent, or
may be i ?J8§%‘?j around the shaft 230. [0050] In addition, a nmetal seal 264

bl f b h !
cavi y 19988 ndhoreraly af FRonike reCiBL e PRLS L TTouad thegoRags | 0var i ng
di anet gF |G NG| bstbRItRmaRosiad 1%*4r|fs%¢seen%@@edmﬁn MWicfale Widi§62266

corresponds to an angled surface 268 an openi ng 270 between the spring
cavi ty Azordinglvt nevmeaandaoassggaga therrealarejaledSéuna)acerstagﬁmjemanzw may

ther ! | 264.. The shaf be d d
P comreabak sedorethE A 5 M5a e Snd L R R LR BB 688 s o
det ai | hjekavn chORRHs May tﬁeeﬁﬁetsbﬂf incthe fRid trBe 25! tHedflha \pak¥agadto48 haeseal i ng
plug 232 may be secured within the bore 222 by a fastener 2 such as, for

y
exanpl eaxig] besgs gaﬁk@md e spineeavityme4 geddniervenimg atgashafiden tb@r”éa|274 to

enbl e G55 (hWGRLLLILA NEE AOHOR Ay 055 3,6 QMALO) EBYLENoAL S perate

Fur t hernor e, ustra rmen e sealTng pru Ccl'udes a
spring terwwaaﬁccmlymytﬁe?&w@mcemmmtmdnbmem &efad)m&&ﬁ;tarﬁhetusaajy &yybl ocks

t he seepage of fluid between the spri ng cavity 24 and the coupling cavity
276 ar cis}WH‘Q fhdds.edPahis, B]%ﬁorﬂtgz%‘kafﬂ% %i'qaélrf@tﬁﬁeéﬂh%déi)’ez%gﬁ ?Jﬁ?e%é\”*@@upl ed
to the igardhag @@9@9\%@%@%@9&1 %?bheﬁr%ree ﬁe@té omi ne

fluid reception body may be configured to | ease e sur ace area of

t he seafluldnglnptheg;pzag danity QQACi;uppmnmntdae !spnngv|2t3l4 to hneeaieupe inmgjacseal 264276,
o S 15 AT b0 S e A A B3R Bl ! U
t2 gg SPrdgthikRETdY P2 unb ecdrhRSedforh ShetRBhIEHrilliRg FIDRI dlitdidé theGRAkI on body

stab 154 to the shaft 230 by compression of the injection chemicals within the male

stab 154. That is, the external heavy drilling fluid attempts to enter the male stab

154 through the fluid trap 250. The heavy fluid remains at the bottom of the indent

252, while the injection chemicals remain in the radial holes 254 and the fluid

passages 248. In addition to impeding entrance of heavy drilling fluid into the male

stab 154, the fluid trap 250 blocks displacement of the injection chemicals by the

heavy drilling fluid; therefore, any heavy drilling fluid that enters the male stab 154

merely compresses the injection chemicals in the fluid passages 248, the axial bores

238, and the spring cavity 224. Pressure on the shaft 230 from the compressed

injection chemicals automatically supplements pressure from the spring 234 to form

the metal seal 264.

[0054] In addition to automatically sealing the chemical injection lines from
contamination, the male stab 154 automatically seals in the injection chemicals and
downhole minerals. Pressure in the injection chemicals from the mineral reservoir
may be conveyed through the chemical injection line 162 and the coupling cavity 276
through one or more radial holes 288 to the seal cavity 226. Multiple radial holes
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[0052] As with the female stab 152, the male stab 154 may be exposed to
applied pressure or pressure fromheavy well fluids. Furthernore, the

t ubi ng hawigepodlbMoio whi ch the mal e stab 154 is coupl ed PeRUSSQ8/OB1032

I njection cherri cals to various valves, such as the chem cal injection

val ve. ord .0 bl ock th ownho ner s andcheni.cal s. fr mescapl ng
Vo Y b 24k B e ifpaesed Ao QupoL gy Menet licn e ad S ddan T Py

pr essur&Iefnﬁ.earsSrﬁw a%% @&&ﬁ\i@bdttﬁrougﬁ tﬁ@lb%ré?zah il Bfe fazusibrasyohgamy drilling
fluid or downhole fluids in the chemcal injection line 162, further biases

t he valaeallzgalug 232d P@m&epn@a@eallmg/pItJ@La‘Ba@ausrere Hjees,ealml @ugRiBeal s

fl th I bef t h

it congRhaR Y REHR a2 L AcSson? Sl s T § tbBee 1 fhd Satt ges 11
t he rralzeaosmhe Ledl satyc® @mcmsemr@cplugmzhﬁrm@abﬁ/etw‘vnyszhwcswé@rst ab 154
I s exposed to heavy well or exa , injection chem cals may be

pr esentthe fluicheceptivr bp¢m682515 the ﬁ@aHrIQJP%Igp'%%?—sf@ee@ opedder sWeacE R wor es 238,
and t he‘thé@"t@&%f‘fﬁ‘% lsﬁ%(ft %%ﬁ'm Wgé@\gv}f?%b%g THePEBre %Sﬁo&gjanggéuﬁ%%ﬁé“b 154 is

di sengage rom-t e sta € described co erate to
aut omatvahal 238 skakdtih gradienihaal the fipreetgrossihg fiee ﬂa@lﬂe%mm@aaﬁd&he on by
heavy drilling flujds. That is, the spring 234 autonati cal bi ases, t he
val ve ?%gé%m%@'@?r?@ Q¥RIT WhoRPresUie U&@%H@é@é’?ﬁ C*Fﬂf‘t‘i%i”dﬁﬁt@” lfessur e
appl i ed1629 the shaft 230 fromfluids in the spring cavity 224 suppl enent
the spring 234 to create the netal seal 264 between the angl ed surface 266

of the 2 f . Pressure is
conveye[gasgt)mﬁﬂe 8‘%&%}] %?J@%ﬁ%a%ﬁ%?éﬁ ?3',“%@“4 %%taﬁ’%f@hg aélé%54 to the
shaft %?.Qom)atumpspram sfnthofvalviee 178 &td 228 Mtﬁreiytmwwg/agirifg thd feenatalseatst ab
154. That s, the external heavy dri uid attenpts to.enter the nale

stab 154 WPIBUBR TAE At 44 ClaRs o180 Vahf’ﬁég‘ﬂ@a%ﬂ £#8i d hAkigaNALUERCT he bot t om
OrJLhe dopfier n%é?bevmgie‘?nérhg%@b@%' g@ﬂﬁta%%tﬁ@v'a s fr? né‘bu nbfifiefBgter hol es

254 and the tluid pasSages ditronto ance o heavy
drilli r@rfhanrmbre rthe foﬂmesrmi thestahlesl b2 alnctilQQBIfwmlthe aurrd&@dlbgcblulds e. g,
dlspla enent ectl em cal s e heavy drillin f|UI

Cher et graB el iscre BptARe tehnm s yef Ritishenshial Presuey o y
conpr egugsed, hﬁe'v‘éh/é%ﬁ'@”aﬁd‘?% %ﬁﬂs’ét téM8s kb Proaepaeespditd frée axi al
bores 238, and the spring cavity Pressure on the shaft 230 fromthe
conpr essierpunding fluids, as described above

[0056] FIG. 13 illustrates the female stab 152 and the male stab 154 in a partially
coupled state. In this partially coupled state, the female shaft 174 is in contact with
the male shaft 230, however neither shaft is displaced, as evidenced by the metal
seals between the bodies 164 and 218 and the shafts 174 and 230, respectively.
Prior to engagement of the coupler, the reception area 188 may be filled with heavy
drilling fluid. As the female stab 152 and the male stab 154 are pushed together,
heavy drilling fluid may be displaced from the reception area 188 by flowing out
through the space between the seal 210 and the male body 218 past the one-
directional seal 214. The reception area 188 may be flushed or purged by applying
fluid through the chemical injection line 158, thereby increasing the pressure enough
to displace the shaft 230 and enable flow of injection chemicals through the female
stab 152, as described above in regard to FIG. 9. Differential pressure or heavy
drilling fluid is blocked from entering the reception area 188 during coupling by the
one-directional seal 214. Additionally, the one-directional seal 214 allows trapped
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injection chem cals automatically supplenents pressure fromthe spring 234
to formthe netal seal 264. [0054] In addition to automatically sealing the
chem cal woj2eei7o1l i nes from contam nation, the mal e sPab/Uk3eh8/081032
automatically seals in the injection chem cals and downhol e m nerals.

Pressure.in the injection chemcals fr th i neral rese ir may be
convey 4 i Vit OF RecaeaiiedaPepIRTLaiSorEd- Uil Higsemie SHP RAIBNY WEF cavi t y
276 t hriay@hstanq 5ararBingafadi al holes 288 to the seal cavity 226. Miltiple
radi al hol es288 nay be disposed around the axis 240. In addition, pressure

in the fhREect | 1.6al e in the
f ast end008 75 (ARG 3hg 3o RSy £54 oY QUaTbd PBeR PodfAel " my
nove t Herceean thegshrftsg! 28a2nd 280 apemisdbé velveb 1t7/2earsha28, r23pectietygradi ngl y,
imlar, pressure_j ied to the shaft. 230 in the seal cavit 26, and
seal | nd ' ESSESFIG, Phein Bis batatiary oo ghatica maE tpndfam e B8 on- body
282 of ddiecs RN ¢hdhiesl iﬁj%%tibﬁ%aﬁve%&ﬂﬁe?folI%Mﬁﬁﬁﬁ&th@h?éraﬁﬁcTIiHéﬁSBhat of the
shaft 230 in the seal cavity 226. Therefore, the force pressing the valve

228 cl owepling cgviale4; rabah holes Zdﬁ;@eabc@\éts/i W, openingl 188, 2p8ngwenidyl, and t he

val ve remaj hs_cl.ased even when essure build P i.0.1h em cal

o e, b el e PR AR SRR 1BR TR TaR s T e Dulif v SRR 1 6
stab 13fhsengbs eagaimbieARition 2HBe kadiboNbIe8 2BDeaxal beres PGB ditfradfidl.noy el y

di sengagi ng the femal e stab 152 fromthe male stab 154 cl oses the val ves

172 and4228primagavits22hopaninger Oceral cavidy Ae6t ragial ihngiasefhitcedrtingd cl ose t he

fluid .' ' anm Eur f - -t he
val ves pc%glgy\?r’@ é@%‘ﬁp ?E)a(rfrﬁ? ﬁhbg %rz r oungﬁ’@o{ %J’utbggsre%‘e).égq) ,b‘#egvh&[j g@ﬁ'lcﬁﬁjr'l&g

f 1 ui ds)frensediéng bat oft theycouptimg andlhesed drigivgrfluic lem geteyinbitd apsesdly. €.

| ndeed, the valves 172 and 228 close tighter as nore pressure is applied

f r om SyDDSENdiWeilé khd Fivenaén Hesase Besbapoketo IRBEImbilifatichd Addist rat es t he

k
femal e stab 152 and the male stab 154 in a partially coupled state. In this
par t i alaligrealivel feams: specifia erabpdimends Siaye beenshoyn by wextdexamaiein he mal e

shaft - Vv ' r 9% i s, di d i ggﬁﬁ t he net al
seal s tz)dz %@%"@ho:ﬁ%\gegbégﬁggg a écij @ qegégﬁé@rﬁ.ethagefv&, 'q a&g)%%%,
r espectundgrstooithatrthe onesrgisgeseot inténddietodsainited td e padieplar éoyney ea 188
may be filled with heavy o o ,
disclosed. Rather, the'invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.

-17 -



drilling fluid. As the female stab 152 and the nale stab 154 are pushed
together, heavy drilling fluid may be di splaced fromthe reception area 188
by fl ow ngoaowy/wmoough t he space between the seal 2 10 aaa/ush@smsios2 body 2
18 past the onedirectional seal 2 14 . The reception area 188 may be
flushed or purged by applying fluid through the chemcal injection |Iine
158, thereby increasing the pressur@LAM8gh to di splace the shaft 230 and
enable flow of injection chem cals through the fenale stab 152, as

descri bed above in regard to FIG 9. Differential pressure or heavy
drilling flui.d i sAbystekgdompizirentering the reception area 188 during
coupling by the one-directional seal 2 14 . Additional]y

th
one- di r ect i Ghafle®iEa] ineciiongongRetar FQBB@W@QJP&OHB'G\/%'HWC@F'né%(%'aﬁé'n?ﬁé“
recepti f nd the mal e stab 154 are
engagedé.)HY@%ggfﬁ%tloﬂwfeen@r@es%%@ (P]réﬁ]egarral e stab 154 are pushed

t oget her cont acta first ceumimgcbmwfglmaéd&ub@éeam@dzam fnrpénlsemhnal inggatiesn 172 and
228, spec i vel i

1 t ed 1 1
i ect i1BR: @m'eiﬁ%?mow@n SR Aot e A 61 i A B e 2ad

I nj ection valve v goddiy écﬂ]dhﬂ@"d@)@lf@éﬁe’a toBEsSMIred té B cbad cheftigdli ng cavity
204; radial holes 206; seal cavity 170; opening 198; spring cavity 168;

radi al ihjectien 108, whercixihe S&mmelsoowu)ng COOWISEs @ sgosadd@de inl apecanthp 250;
fluids fﬁ@?égﬁ‘ﬁ"s 248; indentation 258; radial holes 260; axial bores 238 and
radi al 1?2' spring cavity 224; opening 270; seal cavity 226; radi al

hol es 288; coupl ivigereavineyirgi’and %M%I@é‘é bfe hitdengkedlly bidsehasware, the
seal 2 10 blocks hydraulic fluid fromleaking out of the coupling and heavy

drillidgspective Cf'%ﬁﬁ T EPNEpSIsiBgRdemEl fuidiogsse onpressuraaviendatirsn may
be sus C%?JEO'% ﬁféool# g%blcghg%bﬁ _and alternative forms, specific
ave

enbodi nmen een anple in the drawi ngs and have been
described in detail herein. However it should be understood that the

invention is not intended to be [i mted to the I};)artl cular forns discl osed.
Rat her, the 3-nventhesystemief dajget. Whereimier firshas @agcoryalvas 8 s, and

al ter ”a“}de@ﬁ%écoal'foﬁL{lSm‘ﬁ‘t&QI hclb8E u hrdléer@%&m%f He fird€chi g?ﬂfﬁ@tf'rc% the.

defi ne oW ng pende clal A syst€m “conprising: a
chem cedeconﬂ@oUphmg connector configured to couple chem cal injection lines
in
3. The system of claim 1, wherein a pressure increase in the first
chemical injection line automatically supplements the bias of the first valve toward

the closed position when the first coupling is not mated to the second coupling.

4. The system of claim 3, wherein the second valve is configured to
automatically release a pressure build-up in the second chemical injection line when
the first coupling is not mated to the second coupling.

5. The system of claim 1, wherein the first valve comprises a poppet
disposed within the first fluid pathway, wherein the poppet is automatically biased to
close an opening in the first fluid pathway

6. The system of claim 5, wherein the first valve comprises a shaft

coupled to the poppet and configured to displace the poppet to open the opening
when the first coupling is mated to the second coupling
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a mneral extraction system the connector conprising: a first coupling
configured to be secured to a first chemcal injection |ine, wherein the
first cowuDizogp/ootopri ses a first valve in a first flui drpatusesog/osanz a
second coupling configured to be secured to a second chemi cal injection

| ine, wherein the second coupling conprises a second valve in a second
fluid pat hway; wherein the first and second val ves are autonatically biased

toward respegti verygd @ﬁﬁé‘m&ﬁ%léiHP@,_SWIH@@WEHWS?%&I% %Pnﬁris@b% épf‘rﬁhr SS or
pressure when the first coupling is not nmated to the second coupling. 2.

The systomfigofectiozautomatiaaliy leing thépoppeisintaaiie cdeseshposition withar éeconf i gur ed
to autonatical | Y 31 ot_slfﬁgélgog} di sengagenent of the first coupling fromthe
second Ocp(?unmq Wg[. ejirs ? Y6 of claim 1, wherein a pressure increase in
the first chemcal injection line automatically supplenents the bias of the
first valve toward the closed position when the first coupling is not mated
to the secorfl coul1g sygtem of ciaimn sywhenginvtheciirat valve camwrises aplegdsecond val ve

chen oato Rptee PR AZRoRREREIPER SaBr RGP faotler B PRI ECCona

coupl i e fivst flliee pathsiegrnotsedradentolan inkegaenntgresduresn theafinee chomjal ses a
poppet disposed within the first fluid pathway, wherein the poppet is

aut omatiN€sPY IB¢-ased to close an opening in the first fluid pathway 6. The
systemof claim5, wherein the first valve conprises a shaft coupled to the
poppet and configured to displace the poppet to open the openi ng when the
first couplithg i sTheasydemooftdamsgcwneretoti@ finsgvalvadlcenyyiseem sifafc| ai m 5,

wherein,.the first. | ye conprises a spr.i conf.iqured to automatically bias
the pogfieRossst witindRe e I deePWRYniNG S heSRE™SB8ni ng i n the first fiuid
pat hway. 8. JTheymySp@RIbRCoRligirdtIo DML BibMIoWNES fiidl Shrovigh Re fiRIMLISes a plug
configured to automatically Supplenment the bias of the poppet to close the
openi ngodthwanewvhenest tha shait isaxomigyrdciiordisplans éha sealing patieaseopan thessur e
in the ofp'ern?r%g \(kaﬂgrmtﬁghrst coupling is mated to the second coupling; and

a plurality of bores, notches, or a combination thereof, to enable the flow of

fluid through and/or around at least a portion of the shaft.

10.  The system of claim 9, wherein the first valve comprises a spring
configured to automatically bias the sealing portion into a closed position within the
opening in the first fluid pathway.

11.  The system of claim 9, wherein the first valve comprises a plug
configured to automatically supplement the bias of the sealing portion to close the
opening in the first fluid pathway in response to an increase in pressure in the first

chemical injection line.

12.  The system of claim 9, wherein the sealing portion comprises a
frustoconical protrusion from the shaft.

13.  The system of claim 1, wherein the first fluid pathway comprises:

a generally longitudinal bore having a first opening at or near a mating end of
the first coupling;
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injection line. 9. The systemof claim5, wherein the first valve conprises
a shaft disposed within the first fluid pathway, the shaft conprising; a
seal i ng paotzoewvn7emnf i gured to bl ock the flow of fluid tRcoaghoosloe1odt r st
fluid pathway, wherein the shaft is configured to displace the sealing

t t th f t ted to,.th d
RRIE N R R
enabl e iy id Mg cBHn'h%u&ﬁ'ﬂ'&Pﬂhh@ﬁ@'@@he@ll?%ﬂ%udaﬁ%ba portion of the

shaft. 10." The systemof claim9, wherein th irst val ve conprises a

spring configseeanc eavilyt whetdin e setorebcavily is éafliidgcopanunieatiomwithahel osed

posi ti nvmtlntheoein inth flrs fluid thwa hesstmof

0 i m SrsWtiiA dstBrd opRoind Arfiaiibudvd o BaltR 1o fpal W sS4

autorratdpmlm%wﬁgﬁphgﬂmtvat\}@qsl@q@@dohn@he sealing portion to close the

opening in the first fluid gathwa in response to an increase in pressure
W

in the firstOnén@nmeEd hplesewnpEmn thersecant Caviy is i teigh commpaicaiion Wiler ei n
the seal] 5')9({398( bi B fﬁgtr%ypﬁmg Vi fHe! %@8991'0??%9'@ otrusion fromthe shaft.
efirs u

13. The system of Cl ereln ¥ d pat hway conprises: a

general ly | ongitudinal bore having a first opening at or near a mating end

of the first couplin aflrst cavity in which the first valvelsg{enerally
The e

di sposed, whhein’ stemsqf tali 1ywhereimthy fifshane sREeNE areBIcahinNerioRe
gener a'Iﬂn%s'aﬁ‘@%hﬂg%r‘%@lto%?ﬁlyt|ﬁj§r%ﬁ69'&ﬂeﬁﬁd’élé Yo aMIRERY Peddigopecond cavity is

in fluid communication w rrst cavity via a second opening and the
first valve is conflgured to bl ock the second openlng when the first valve

is closed, erei S. avit is in fluid

communt cat i ofpwi (HesyEanan Rt Wheert et CResia Aip<HRE coligeBRE Ror mor e
hol es. ok ledTl'bea éMﬁétﬁ‘stOtFeé'aﬁ\'/vmlﬁeadWé!l M Fieerkl Bééoéitmé \/%Wé)réidcé‘é%em cal

i njection Ilnes are conflnrgured to supply injection chemcals to a nineral
r eser vdigad, asubmgenanger oy, &lranmng, to aarreanifeldean hentilieal, arrgretheron

connector s
component of the mineral extraction system, or a combination thereof.

16.  The system of claim 1, wherein the chemical injection connector

comprises a stab-style coupler.

17. A chemical injection line coupler, comprising:

a chemical injection connector configured to couple a first chemical injection
line to a second chemical injection line, the chemical injection connector comprising
a first coupling configured to be secured to the first chemical injection line, wherein:

the first coupling comprises a first valve in a first fluid pathway;

the first valve is automatically biased toward a closed position when the
first coupling is not mated to a second coupling; and

the first valve is configured to automatically supplement the bias of the
first valve toward the closed position in response to a pressure increase in the first
chemical injection line while the first coupling is not mated to the second coupling.

18.  The coupler of claim 17, comprising the second coupling, wherein:

the second coupling is configured to be secured to the second chemical
injection line and comprises a second valve in a second fluid pathway;
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coupled to a Christmas tree, a wellhead, a well, a mneral deposit, a

val ve, a case head, a tubing hanger, tubing, a running tool, a manifold, an
unbi | i calwoanosarietoher conmponent of the mneral extracti ®0TABE3W0S8MB81062 a
conbi nati on thereof. 16. The systen1of claim1l1, wherein the chem ca

R E s e R e v

i nj ection |

conf | 9 eckdupIIRGPS fhatdd & ineh@oralcolpiifetdren |1 ne to a second cher cal
i I’lj ection line, "the chemcal i nj ection connect or COITpI’I Si ng a first

coupl i ng cortheg;ecenld waIVBes seofigwedito aukemaiically release capreisaprectuishup ime,
wher ei theflrt co i 0 rst val.ve in flrt fluid
e shgopd bBbm it Pie AbroME NS st Bl ¥ ok Pofedt i Bletbctiels 1 o

when thg@)uqumgt coupl ing is not mated to a second coupling; and the first

valve is configured to automatically supplenent the bias of the first valve
toward the closed position in response to a pressure increase in the first

chem cal 0l Rt ! ofhd LAGIMNY Saiifs hSley QUPLIN81ki3cRohq BB o  he second

coupling. 18.7'The cou er of 'C risin e daN coupl i ng,

wher ei rcontflgareﬁziet@mdommphﬂwgose uponfdlwgagemmef teciinse dotplinghfeornehend

chem cal |nject|on | ine and conprises a second valve in a second fluid

pat hway2aCRBACOLBMIG-val ve i s automatical |y biased toward a closed position
when the first coupling is not mated to the second coupling; and the second
valve is configured to automatically rel ease a pressure build-up in the
second chenm2fal iThecoumer of clainwhv) whetein the Bist salvplcontprisesnot mated to the

second coupling. 19, The co | aj m rel n.the first and second
rolone oraPd AdbpdltispaecSitBndhe BistFLRLPbBay BREE S e BaepEit o ne
first C&H@ﬂn‘aﬂ@alff@ﬁbécﬂ‘ﬁa él@@@%‘?‘l c&%ﬂ'ﬁ’ﬂlg Mthedfst lhe p‘éﬁ%)ﬁr of claim17,
wherein the first valve conprises: a poppet disposed Wi'thin the fi rst fluid

pat hway, wha ehaft coieplpd ipéhe peppeltanteeardigured isi disp@cedhe poppetlie @i ng i n
the fi Etaét \&ﬁ% h@g@ﬁ&*}&mg MRG0 1Re SBEMPRBGS iGN configured to

di spl a
a spring configured to automatically bias the poppet into the closed position

within the opening in the first fluid pathway; and
a plug configured to automatically supplement the bias of the poppet toward
the opening in the first fluid pathway in response to an increase in pressure in the

first chemical injection line.

21.  The coupler of claim 17, wherein the first valve comprises:
a shaft disposed within the first fluid pathway, the shaft comprising;

a sealing portion configured to block the flow of fluid through the first
fluid pathway, wherein the shaft is configured to displace the sealing portion to open
the opening when the first coupling is mated to the second coupling; and

a plurality of bores, notches, or a combination thereof, to enable the
flow of fluid through and/or around at least a portion of the shaft;

a spring configured to automatically bias the sealing portion into a closed
position within the opening in the first fluid pathway; and

a plug configured to automatically supplement the bias of the sealing portion
toward the opening in the first fluid pathway in response to an increase in pressure in
the first chemical injection line.
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t he opening when the first coupling is mated to the second coupling; a
spring configured to automatically bias the poppet into the closed position
wi t hin t woepei7aglin the first fluid pathway; and a pl egTasadoisgsreazl to
automatical ly suppl enment the bias of the poppet toward the opening in the

first fluid th in res se ap _increase in pressure in the first
cheni cal 1 nj2t i o9 paRIEESAIameT o Bligtelh Uit Sealadorion GREERRS Bhe 11 1 st

val ve GAMIbIRSAl pRoflisbh fidnsReSeehi thin the first fluid pathway, the shaft
conprising; a sealing portion configured to block the flow of fluid through

the first fluid pathway, wherein the shaft is configured to displace the

seal i ng portipn tg open the qgpeni en the.fifst, c ling is. mated to the
second coupl%#g; ﬁ}?dg u%?ru?facﬁgl{nyHzgwﬁ%rreéré?h%%qstﬂglgpagbj@ay8§mﬂrlﬁ8§i on

t her _eof, to a@@@rbér%lli' l&gﬁtbaw_aq)bofé hlé\ﬂng @ffﬁygdipeﬁﬂﬁé at oﬁh@allﬂéirr@étinb% ofa _
portion of the shaft; a spring configured to automatically bias the sealing

port i onhehifs e@uplivged position within the opening in the first fluid

pat hway; an anfi.qgured.. i Vi le - ias of the
Ceal i ny por i B AR WHEH SEE RIS AP RE R i SRR WBI e IFe BHEE  Donce
to an igavitgésia fluid poassurication whke thé yehecigmorapiudingl @ote;on |ine. 22. The
coupler of claim2 1, wherein the seal| n% partion conprises a frustoconical
protrusi on & 8RFANGECaMIF Wherein the, seeRnehf@tyds In(ldidmommunicatien withHeer i r st
fluid RRLIWEy SRIRSEREA oPeARREITR] ine frepaivi slidepeedBisbRINGsbedR
opening at or "near a nating e of the first couplling, a first cavity in
whi ch tdpening ehendhe érdtvatyenierckddeg; dndposed, wherein the first cavity is in

fluid conmunication with th enerally | pngitudingl. bore: a second, cavity,
wher ei n t he QECIHHOLEDPS. WEeTS i< Pecarsh ekl datn BWOROmERISARoR St ayi 1 y
via a sgrexdriePsnthagirsebudnBg id e @ ¥emiose fBRSI gured to bl ock the second
openi ng when the first valve is closed; and one or nore holes, wherein the

second cavity is in fluid communication with an exterior of the first
coupling via,fhe pag, G, TWFoifh$s:
a first coupling member configured to be secured to a first fluid line, the first
coupling member comprising a first valve in a first fluid pathway; and
a second coupling member configured to be secured to a second fluid line,
the second coupling member comprising a second valve in a second fluid pathway;
wherein:
the first and second valves are configured to automatically close when
the first coupling member is not mated to the second coupling member;
the first valve is configured to automatically supplement the bias of the
first valve toward the closed position in response to a pressure increase in the first
chemical injection line while the first coupling is not mated to the second coupling;
the second valve is configured to automatically release a pressure
build-up in the second fluid line while the first coupling is not mated to the second
coupling; and
the first and second valves each comprise a poppet disposed within the
first and second fluid pathways, wherein the poppets are automatically biased to

close openings in the first and second fluid pathways.

25. A coupler, comprising:
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24. A coupler, conprising: a first coupling nenber configured to be secured
toafirst fluid line, the first coupling nmenber conprising a first valve
in a firswof2beudogat hway; and a second coupling nmenber eomfiSgusasiosn be
secured to a second fluid Iine, the second coupling menmber conprising a

d val d fluid path wh first.
Val ves are ol GalBma aemAs bl eury o AR P BEST TR IR TR member

i's not d&ﬁpﬁﬁ terhBer é&ﬁﬁﬂgnﬁ%ﬁ}%t Mv@ﬁﬂﬁ?ﬁst de’t? Ia!h'i/\?%‘? wabve is configured
to automati caIIy suppl ement "t he bias of the |rst vaI ve toward the cl osed

posi tion in aesgantseouing rper@beucenflgwe@a@beuaecur@ foi @ secayikiiiidainei nj ecti on
i ne \M’{ble thr(? fi rslt cougrbtl) g:lsrnot mated to fhe second j@m)“@ﬁf- t he
second W&PFECTS CRYRMG TR OMR'5IRg £ 25FPYd VaVEdR & PP IUY B AYA- up i n
t he second fymerdid:i ne while the first coupling is not mated to the second
coupling; and the first and second val ves each conpri se a poppet di sposed

within the first thadreganshipaondi i\ HRLNNOURS & autPRAtisalbelpse ahen
aummtth&%%ycoﬁ'pﬂﬁ@ﬂiérﬂbg iS50t ?rpaﬁQB @é’ éQecEcJ?‘n% édl{pfﬁhaqﬂé‘mngswnd fluid

pat hways conpristn cou ér configured to

be secured to a fthe$|rstf\,lalued|slcormagutddetofautsmanoaw wmalemebemed@apbf teng a
first valve in a first fluid pathway; and a second coupling

conf i gdrgvalee lrvagdhe slpses ROSTORAeRPRASS 10 R BIeSHES FisEerts I@dnsﬁrﬁg menber
compr i Siukd1ide 37AE M ViR EBubihisIRAGREtebI Yt ea&{w@xou fein: the first and

second val ves are configur 0 aut omati cal the first coupling
menber is not nattbd s‘eoomcﬂmalyeosndnh@::pdﬂu@utm’nbbu:allytrbleabbraspresabnee is

fi : igal | f I d
The of quBeyr e Pearcrho Rl BRLE T freb SCupl s s iden 6 e S6ear& ' 1101 g

l'ine V\/rgdl@“h@e first coupling is not mated to the second coupling the
second valve is configured to automatically release a pressure build-up in
t he second fl uid thedigstand seaong valvast caropiise figt asdiseconashafts disprsedecond

within the first and second fluid pathways;

the first and second shafts comprise sealing portions configured to
block the flow of fluid through the first and second fluid pathways; and

the sealing portions are automatically biased to close openings in the

first and second fluid pathways

26. A method, comprising:
automatically biasing a first valve in a first mating member into a closed
position when the first mating member is disengaged from a second mating member,
wherein the first mating member comprises:
a securing member configured to secure the first mating member to a
first fluid line; and
a fluid pathway, wherein the first valve is configured to block the fluid
pathway when the first valve is closed; and
automatically supplementing the bias of the first valve toward the closed

position in response to an increase in pressure in the first fluid line.

27. The method of claim 26, wherein automatically biasing the first valve
into the closed position comprises receiving pressure from a spring.
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coupling; the first and second val ves conprise first and second shafts

di sposed within the first and second fluid pathways; the first and second
shafts cowproee7e®al i ng portions configured to bl ock thecriusaosfdsfosri d
through the first and second fluid pathways; and the sealing portions are
automatical |y, biased to close o ings in the first and second fluid

ot haays. 26,20 etometdsh it faihes. AleuibeEmeitaly s Teistialalve i n a
first naidme &@éﬂ@éoéi%@c@m&ﬁ@é@%d@ﬁhé bPébs‘Nﬁ@ﬂohhﬁn itethalMlidng menber is
di sengaged from a second mating nenber; wherein the first mating nenber
conprises: a securing nmenber configured to secure the first mating nenber
toa first fluidine; .an fluid pathway, . wherein the first valve is
cont i gur ed 145 bl oHie T of gzt e BDE B KU Y suR S Rl Eas ° anc
aut omatdfeaeé Fivst vape! ©wRRd tiwclbbed Poasioffcomistidesreteivingusrebawvarfebrh k@ cl osed
position in response to an increase in pressure in the first fluid line.

27. Theniestdldyidf claim 26, wherein automatically biasing the first valve
into the closed position conprises receiving pressure froma spring.28. The
met hod of claim 26, wherein automatically biasing the first valve into the
cl osed posi t3mn crpmesiesd oeciainy 6 gcpmpesing autsmaticallyexissingal sddomidd.  29.

The met hod of claim 26, wherein automatically supplenenting the bias of the
first WaANRINHRSCGODH M NIBETRSEICIqSEH v&mﬁes%%cpqr@c@awg] YPeRS§re from an

intern%ﬁ%é@%%%ﬁﬁaﬂntm@ﬁ“ﬂﬁﬁﬁﬁﬂgﬁ%ﬁﬁﬁﬁin]26’ conprising automatically

bi asi ng valve int mat i ng nenber cl osed when the second
mati ng nmenber is disengaged fromthe first mating nenber. 3 1. The nethod

of claim 30,,co i Si_hg aut tigally releasing a,.pressure.build-up in a
second 11 ui 811 nel TFEHH Pheawn ShneoRivas s aicav FlES e PIRS TS ber i s
not matgflatg e sésRNfuiBBhenErdIRFRAE second valve while the first mating

member is not mated to the second mating member.
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