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TUBING HEAD CONTROL AND PRESSURE MONn'OR DEVICE 

BACKGROUND OFTBE INVENTION 

1. Cross Reference to Related Applications 

Benefit is herein claimed of the filing date under 35 USC § 119 and/or§ 120 and 
~ 1. 78 to Unite.cl States Provisional Patent Application Serial No. 60/16S,S07, filed on 
November 15. 1999. entitled «tubing Head Control and Pressure Monitor Device." 

2. Field of the lnventlon: 

This invention relates in general tc> wellhead assemblies and in particular to 
providing fluid pressure to a control line through connected passages in a tubing hang« 

~d a weJlhead housing. 

3. Description of the Prior Art: 

In oil and gas wells where the wellhead is located at suditce level. a tubing hanger 
will land within a tubing head. The tubhig hanger is located at the upper end of one or 
more strings of tubing through whiclt production fluids will pass. A passage is typically 

provided in the tubing banger to .accommodate a control line that may be provided for 
control of a sub-sur&ce safety valve or other downhole equipment. The valve must have 
fluid pressure applied to keep the valve o~ and the presrure needs to be monitored to 
ensure the valve remains in an open position. 

In relate.d art applications. a. control line passage is fonned in a tubing hanger and 
_is substantially parallel to the longitudinal axis of the tubing hanger. For small bore tubing 
heads, this arrangement results in an undesirable sharp right angle bend oftbe control 
tubing. The passage would extend completely through the bangert and lines would 

(:OnDCCt to tile bottom and to the top. 111e top line has to be coiled and passed out 
tJirougb a port in the wel1hea.d. 
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SUMMARY OF TJIE JNVENTION 

A device is provided for controlling and monitoring the fluid pressure to downhole 

equipment. A tubing hanger is provided with an internal vertical passage. Ahydraulioline 

connects to the lower end of the vertical passage and runs downhole. The vertical passage 

communicates with a lateral passage through the outer wall of the hanger. A lateral 

passage tltrougll the wellhead housing is geoerally aligned with the lateral passage of the 

hanger when the banger is installed in the wellhead housing. A pressure shaft is installed 

in the wellhead passage and bu a passage therethrough. A seal member having spherical 

ends ts inserted between spherical rooeptacles located on the inner end of the pressure 

abaft passage and on the outer end of the lateral passage of the hanger. The seat member 

bas an internal passage having a tlared inner end. The seal member is allowed to rotate 

to sealingly connect the lateral passages, though some misalignment of the lateral passages 

exists. A gage or other pressure monitoring device or a souroe of hydraulic pressure can 

be attached to the outer end of the pressure shaft to communicate with the shaft passage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed to be characteristic of the invention are set forth in the 

appended claims. Theinventionitselfhowever~ as well as a preferred mode of use, further 

objects and advantages thereof: will best be understood by reference to the following 

detailed description of an illustrative embodiment when read in co.Yunction witb the 

accompanying drawings. wherein: 

Figure 1 is a quarter sectlonal view of a wellhead having a control and pressure 

monitor device in accordance with the invention; 

Fig~re 2 is an enlarged sectional view of a portion of tbe pressure and control 

monitor de\1~ce of Figure 1; and 

Figure 3 is a view similar to Figure l j but showing the tubing hanger in the 

prooei;s of being landed in the tubing head. 
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DETAILED DESCRU>TION OF TOE INVENTION 

'Referring to Figure 1, wellhead housing or tubing head 11 is a located at tlieupper 
end of a well. Tubing head 11 has a bore 13. An external flange 15 on tubing head 11 

allows connection to a bonnet or otber tubular struct.ure located above. Bore 13 has a 
conical load shoulder 17 fonned.therein. 

In Figure 1, a tubing hanger 19 is shown landed in bore 13. Tubing hanger 19 bas 

a downward facing shoulder 21 that lands on load shoulder 17. A string of production 
tubing 23 secures to tubing hanger 19. Tubing hanger 19 has a bore 25 extending uially 
through it that registers with the interior of production tubing ~ for the production of 

well fluids. 

Tubing hanger 19 has at least one axially extending passage 27 that e.xtends 

through it Typically there will be more than one. Each passage 27 extends parallel and 
offset to tubing hanger bore 25. A hydrauJlc line 29 secures to the lower end of passage 

27. Line 29 extends down alongside tubing 23 and connects to a device that requires 
hydraulic fluid pressure. In this embodiment. hydraulic line 29 is shown connected to a 
downhole safety valve 31. Valve 31 will be located in the string of tubing 23 a selected 
distance below the upper end of the well. Valw 31 is typically of a type that will remain 
in an open position as long as hydraulic fluid pressure is supplied tbrough line 29 and will 
close when hydraulic fluid pressure is intenupted. 

An upper check valve 33 is located near the upper end of passage 27 for allowing 
hydraulic fluid pressure to be introduced into passage 27, but preventing rev-erse flow. 

Upper oheclc valve 33 is of a conventional type. Jn the embodbnent shown, it has a 
plunger 35 that is moveable re1atlve to a seat 37. Clearances exist around the cylindrical 
portion of plunger 35 that passes through seat 37. A spring 39 urges a seal portion of 
plunger 3S against seat 37 to prevent flow of hydraulic fluid from passage 27. 

Refentng to Figure 3, initially. hydraulic fluid pressure will be supplied to passage 
27 through a fine 40 and a conventional installation adapter 41 tbat is secured to thread& . . 

at tJ1e upper end of passage 27 above check valve 33. Hydraulic fluid flows through 

installation adapter 41 and check valve 33 to open valve 31. Titls procedure typically will 
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occur prior to landing tubing hanger 19 in tubing head 11. After landing as shown in 

Figure I, adapter 41 may be unscrewed and replaced with a blanking plug 42. Preferably 

blanking plug 42 moves plunger 35 downward to open check valve 33 once installed. 

Referring again to Figure 1, a lateral passage 43 ~ends radially from passage 27 

to the exterior of tubing hanger 19. A cheek valve 45 locates in lateral passage 43 fot 

blocking outward flow c>fhydra.ulic: fluid through lateral pas88$e 43, but admitting inward 

flow. Check valve 45 may be identical to check valve 33. Check valve 45 does not block 

flow through passage 27. although its plunger and spring do extend through passage 27. 

An etam>merlc seat 47 eJrtends around the exteri()f of tubing hanger 19 below lateral 

passage 43. A ntetal seal surface 49 is fonned on the exterior of tubing hallger 19 above 

lateral passage 43 for forming a metal-to-metal seal with bore 13. 

Referring to Figure 2, a concave recess 51 is formed at the outer end of lateral 

passage 43. A lateral passage 53 extends through tubing head 11 for aligning and 

registering with lateral passage 27. Tubing bead 11 and tubing hanger 19 will have an 

orientation device (not shown) to assure rot~tional alignment of passages 43 and 53 when 

landing tubing hanger 19. A seal member S5 is carried in lateral passage 53. Seal member 

SS is generally a peanut-shaped metal member having a. longitudinal axis. It bas an inner 

spherical end. SSa and an outer spherical end SSb11 with outer end S5b being of smaller 

dianteterthan inner end SSa in the embodiment shown. Also, it preferably has a waist SSo 

located between the two ends ssa, S5b, waist SSc being smaller in diameter 1han either 

of the ends. A passage 59 extends longitudinally through seal member ss, and passage 

59 may be flared or have multiple outlets on inner end SS a. Thea-oss-sectionaldiniension 

of the outer end of passage 43 ls larger than the OCOS$-seotionat dimension of the flared 

inner end or multiple outlets of passage 59. Inner end SSa of seal member 55 engages 

concave recess 51 In a metal-to-metal seal~ engagement. Inner end SSa also 

depresses the plunger in dl.eok valve 45 cause it to open. 

A shaft or pressllre tube 61 extends from seal member SS outward through latetJI 

passage 53 .- Pressure tube 61 has a concave recess 63 that Bealingly engages outer end 

SSb of seal member 55 in a metal-to-metal sealing engagement. A small retainer ring 62 

encircling recess 63 secures seal member SS to pressure tube 61. but allows rotational 
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movement of seal member 55 reJa.tive to prl.'ssure tube 61. Pressure tube 61 has a 

Jongitudinal passage 64 and threads 65 that eogage threads located in lateral passage 53. 

Referring to Figure 1, a coni~l seal 67 surrounds pressure tube 61 and locates within a 

QOnloal portion fanned in passage 53. Conical seal 67 forms a metal-to .. metal seal 

between pressure tube 61 ~the conical portion of lateral passage S3. A nut 69 engages 

tbread1 at the outer end of lateral passage S3 and bears against conical sea1 67 to cause 

the sealing engagement. An adapter fitting 71, which may be of various types, is on the 

outer end of pressure tube Gt. Adapter titting 71 may connect to a variety of hydraulic 

devices, such as a gage. valve or a source of hydraulic fluid pressure. 

During running of tubing banger 19t line 29 will be connected to valve 31 as the 

string of tubing 23 is lowered into the well. After tubing hanger 19 is made up to the 

upper end of the string of tubing 23, line 29 is connected to tubing hanger 19 and 

hydraulic fluid pressure is preferably introduced jn passage 27 as illustrated in Figure 3. 

The introduction of hydraulic fluid pressure is through line 40 and adapter fitting 41. 

Lower check valve 45 prevents the outward flow of hydraulic fluid pressure in lino 27. 

As tubing hanger 19 nears tubing head 11. it will appear as shown in Figure 3. Seal 

member 55 and pressure tube 61 may be located in lateral passage 53 prior to running of 

hanger 19 but must be backed otffrom the fully inserted position, or tube 61 and seal 

ntember SS can be inserted after hanger 19 is landed. After tubing hanger 19 has been 

landed and looked down by a conventional locking device (not shown), seal member SS 

is Inserted into coneaverC(;CSS 63, and pressure tube 61 is inserted into lateral passage S3. 

Retahler ring 62 will hold seal member SS with pressure tube 61 during the insertion. 

The operator wjll have a means to orient tubing hanger 19 rotationally so that 

lateral passages 43 and 53 are in general alignment. However. due to tolerances. Jatetal 

passa,ge43 may be spaced axially above or below lateral passage 27. In Plgure 2. passage 

43 is shown spaced slightly above passage 53. As seal member 55 is pressed into 

~gagem~t with <X>ncave recess St, it will rotate slightly as shown in Figure 2. The 

longitudinal .OOS of seal member SS will thus be skewed retatlve to the longitudinal axis 

of passage 53. Misalignment up to 1/8 inch is allowed in the preferred einbodiment. 

As the inner end 55a of seal member 55 enters conca\l'e recess SI, it will depress 
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tbe ph1nger of check valve 45, o~ening check valve 45. Tbis admits hydraulic fluid to 

passage 64. The outer end will nonually be connected to a gage, pump. valve or some 

0U1er hydraulic device. Seal rnetnber SS wilt not open check valve 45 until pressure tube 

61 has been tightened sufficiently to fonn a seal front the spherical sealing surllices 63, 

SSb and 55a. 51. After pressure tube 61 has been tightened, the operator tightens nut 69 

to form the seal at conical seal 67. The operator may now change the hydraulic tluid 

pressure in line 29. monitor the hydraullo fluid pressure in lino 29 or perfonn otlter 

hydraulic functions via lateral passages 43 and 53. A bonnet or ot11et' type of closure 

member will connect to flange 15 of tubing head 11. 

While the invention ls shown in only one ofits forms, it should be apparent to 

those skilled in the art that it i$ not so limited, but is susceptible to various changes 

without departing from the scope of the invention. 

6 



\ \11\1111\\1\\ 111\1 llll \l \I\ . 
* C L M S * 

CLAIMS 

1. Jn a wellhead assombly having an outer mbular member with an axial bore., an inner 

tubular member landed in the bore. the inner tubular member having a lateral flow passage 

with a port on an outer wall of the ilUler tubular member,, the improvement comprising: 

a lateral bore fonned in the outer tubular member in general alignment with the 

lateral passage in the inner tubular member; 

a shaft releasably seeured in the lateral bore7 the shaft having a passage 

therethrough and a port on an outer end; 

a rigid seal member having one end that abuts the port in the shaft and another end 

that abuts the port in the inner tubular member, tbeseal member having an internal 

passage therethrough for communicating fluid between the passage in the shaft 

and the lateral passage in the inner tubular member; and wherein 

the seal member ends define sealing interfaces with the ports, each of the 

interfaces being partially spherical to allow some misalignment between the port 

of the shaft and the port of the inner tubular member. 

2. The wellhead assembly of claim 1. wberein; 

the internal passage of tho $e8l member has a flared inner end. 

3. The wellhead assembly of claim l. wherein: 

the ends of the seal member are convex and the ports are concave. 

4, The wellhead assembly of claim l, wherein: 
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· tl1e inner tubular member further comprises a verticm fluid passage in fluid 

communication with the lateral passage of t11e inner tubular member. 

5. The wellhead assembly of claim. 1, furtber comprising: 

a clteck. valve located in the lateral fluid passage of the inner tu bu tar member and 

positioned to be moved to an open position by contact with the seal member. 

6. The wellhead assembly of claim 1~ wherein: 

a cross-sectional dimension of the lateral fluid passage of the inner tubular member 

is greater et the sealipg intdce than a cross-sectional dimension of the inner end 

of the internal passage of the seal member. 

7. The wellhead assembly of claim 1. further comprising: 

a downhole safety valve suspended below the inner tubular member and in 

communication with the lateral flow passage in the inner tubular member for 

receiving hydraulic pressure through the lateral bore in the outer tubular member. 

8. A wellhead assembly comprising: 

a wellhead housing; 

a lateral fluid passage located in the wellhead housing having a port on an inner 

end; 

a banger landed in the welll1eo.d housing; 

a lateral fluid passage loc.ated in the hanger and having a. port 011 an eJrterior of the 
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hanger; and 

a seal member having an inner end and an outer end, the inner end being in sealing 

engagement 'With the port ofthe hanger, the outer end being in sealingengage1uent 

with the port of the housing, the seal member also having an internal passage 

communicating the two ends, each of the ends and eae11 of the ports being partially 

spherical to accommodate some misalignment between the ports. 

9. The weUhead assembly of claims. wherein: 

the internal passage of the seal member has a flared tnner end. 

to. The wellhead assembly of claim 8. wherein: 

the ends of the seal member are convex and the ports are concave. 

11. The wellhead assembly of claim 8, wherein: 

the hanger further oonrpriscs a vertical fluid passage in fluid communication with 

the lateral passage of the hanger. 

12. The wellhead assembly of claim s. further comprising: 

a cheok valve located in the late.rat fluid passage of the hanger and positioned to 

be moved to an open position by contact with the seal member. 

13. The wellhead assembly of claim~ wl1erein: 

a c;rosswsootional dimension of tbe lateral fluid passage of the banger is greater at 

the port of the hanger than a cross-sectio11al dimension of the inner end of the 
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internal passage of the seal metnber. 

14. The wellhead assembly of claim 8, wherein: 

the lateral fluid passage of tlte weJJhead housing is located within a tubular 

member releasably secured in a lateral bore in the wellhead housill8> the spherical 

receptacle in the wellhead being looated on an inner end of the shaft. 

15. The wellhead usembly of clalm 8, further comprising: 

a downhole safety valve BUspen.ded below the hanger and in communication witll 

the lateral fluid passage in the hanger for rerelving hydraulic pressure through the 

lateral flow passage in the wellhead housing. 

16. A wellhead assembly compridng: 

a wellhead housing; 

a. lateral fluid passage located in the wellhead housing having a port on an inner 

end• 

a hanger landed in the wellhead housing; 

a lateral fluid passage located in the hanger and having a port on an exterl<>r of the 

hanger; 

a vertJcal fluid passage located in the hanger and In fluid communication with the 

lat~ passage of the hanger; 

a checlc valve located in tlie lateral fluid passage of the hanger and positioned to 
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be moved to an open position by contact with the seal member; 

a seal member having a partially-spherical inner end and a partially-sphencal outer 

end, tlte inner end being in sealing engagement with the port of the banger, the 

outer end being in sealing engagement with the port of tbe housing, the seal 

member also having an internal passage communicating the two end~ each of the 

ends and eaeh of the ports being partially spherical to accommodate some 

misalignment between the ports; and 

a downhole safety valve suspended below the hanger and in communication with 

the vertical fluid passage in the banger for receiving hydraulic pressure through tbe 

lateral flow passage in the wellltead housing. 

17. The wellhead assembly of claim 16> wherein: 

the internal passage has a flared inner end. 

18. The wellhead assembly of claim 16. wherein: 

the ends of the seal member ate convex. and the ports are ooooave. 

19. TheweUhead assembly ofdahn 16, wherein: 

a oross-sectional dimension of the lateral fluid passage of the hanger is greater at 

the port of tlie lateral fluid passage than a cross-sectional dimension of the inner 

end of the internal passage of the seal member. 

20. Tlte wellhead assembly of claim 16, wherein: 

the lateral fluid passage of the wellhead housing is located within a tubular 

member releasably secured in a lateral bore in the wellhead housing, the spherical 
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· receptacle in the wefil1ead being located on an inner end of the shaft. 

21. A method of landing an inner tubular member in an outer tubular member of a 

wellhead housing and providing a fluid oonununication from the exterior of the outer 

tubular member to below the inner tubular metnber, the method comprising: 

providing a lateral flow passage in the inner tubular member that eonununicates 

below the inner tubular member, 

fanning a lateral bore in the outer tubular member; 

orienting the lateral bore in the outer tubular member with the lateral flow passage 

of the inner tubular member and landing the inner tubular member in the outer 

tubular member; 

inserting a. seal member into the lateral bore of the outer tnhular member and 

pushing it into sealing abutment with a port on an outer end of the lateral flow 

p~e in the inner tubular member; and 
I 

sealing the seal member within the lateral bore of the outer tubular member. 
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