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(57) ABSTRACT 

A check enhancer for use in a Well comprises an outer 
housing portion and an inner injector portion disposed in the 
housing portion. The housing portion includes an outer body 
de?ning a ?uid cavity therein With a plurality of body ports 
in communication With the ?uid cavity and an adapter Which 
slidably receives a portion of a length of tubing there 
through. A tubing ?tting connects the tubing to the adapter. 
The injector portion includes a check valve and a disperse 
ment nipple attached thereto. The check valve is connected 
to the tubing in the ?uid cavity by another tubing ?tting, and 
the check valve alloWs ?uid ?oW from the tubing through 
nipple ports de?ned in the dispersement nipple. The nipple 
ports are longitudinally spaced from the body ports so that 
the ?uid cavity remains substantially ?lled With ?uid With 
the dispersement nipple substantially submerged Within the 
?uid. 
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CHECK ENHANCER FOR INJECTING FLUIDS 
INTO A WELL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to bottom-hole assemblies 
used in oil and gas Wells, and more particularly, to a check 
enhancer having an outer body With ports longitudinally 
spaced from ports in a dispersement nipple of the apparatus. 

[0003] 2. Description of the Prior Art 

[0004] It is Well knoWn in the production and treatment of 
oil and gas Wells to inject ?uids into the Well. This is done 
in a variety of Ways, one of Which is to use a bottom-hole 
assembly. Prior art bottom-hole assemblies comprise a ball 
check valve attached to a ported dispersement nipple. The 
ball check valve is connected to a length of coiled tubing by 
a knoWn tubing ?tting. The coiled tubing is used to run the 
tool into the Well to a desired location. In operation, ?uid is 
?oWed doWn the tubing into the bottom-hole assembly. The 
?uid passes through the ball check valve Which alloWs ?oW 
doWnWardly therethrough and prevents any signi?cant 
amount of ?uid from ?oWing back upWardly through the 
tubing. The ?uid ?oWs out of the bottom-hole assembly 
through the ports in the dispersement nipple and into the 
Well at a location adjacent to the bottom-hole assembly. 

[0005] These prior art bottom-hole assemblies have had a 
couple of problems. First, scale deposits due to contaminants 
in the Well can build up in the ports in the dispersement 
nipple, and this Will eventually restrict the ?oW there 
through. If this occurs, it may be necessary to remove the 
assembly from the Well prematurely for cleaning. This is 
both costly and time consuming. 

[0006] Another problem With the prior art bottom-hole 
assembly is that bubbles may form in the dispersement 
nipple. These bubbles can ?oat up Within the dispersement 
nipple and pass upWardly through the ball check valve, 
either When the ball check is open to ?oW ?uid therethrough 
or because a complete seal may not be formed in the valve 
When it is closed. These bubbles can disrupt the ?oW through 
the tubing. 

[0007] The present invention solves these problems by 
adding an outer housing around the prior art bottom-hole 
assembly. The body keeps clean ?uid around the check valve 
and dispersement nipple Which signi?cantly reduces or 
eliminates scale deposits in the check valve and nipple ports. 
Also, the presence of ?uid adjacent to the dispersement 
nipple minimizes bubble formation. Bubbles may form at 
the ports in the outer housing, but even if this occurs, the 
bubbles Will merely ?oat up to the upper inside portion of 
the outer housing Which is not a problem because that 
portion of the housing is not in communication With the 
tubing. 

SUMMARY OF THE INVENTION 

[0008] The present invention is an improved bottom-hole 
assembly, and more speci?cally, as used herein, a check 
enhancer apparatus for use in injecting ?uids into a Well. The 
enhancer generally comprises a housing portion de?ning a 
?uid cavity therein and a housing port in communication 
With the ?uid cavity, a length of tubing connected to the 
housing portion such that a portion of the tubing eXtends into 
the ?uid cavity, and an injector portion disposed in the ?uid 
cavity and connected to the portion of the tubing in the ?uid 
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cavity. The injector portion de?nes an injector port therein in 
communication With the tubing and the ?uid cavity, and the 
injector port is longitudinally spaced from the housing port. 

[0009] The housing portion comprises an outer body in 
Which the housing port is disposed and an adapter connected 
to the outer body and the tubing. The adapter de?nes an 
opening through Which the tubing is slidably disposed. The 
injector portion comprises a dispersement nipple in Which 
the injector port is disposed and a check valve connected to 
the dispersement nipple and the portion of the tubing eXtend 
ing into the ?uid cavity. 

[0010] The check valve, preferably either a ball check 
valve or poppet-type valve, alloWs ?uid ?oW from the tubing 
to the dispersement nipple and substantially prevents ?uid 
?oW from the dispersement nipple to the tubing. The hous 
ing port is preferably located above the injector port When 
the apparatus in disposed in the Well, such that ?uid ?oWing 
out of the injector port at least partially ?lls the ?uid cavity 
before ?oWing out of the housing port. In one embodiment, 
the injector port is one of a plurality of injector ports, the 
housing port is one of a plurality of housing ports and all of 
the housing ports are longitudinally spaced from all of the 
injector ports. 

[0011] Stated another Way, the present invention is a check 
enhancer comprising a dispersement nipple de?ning a nipple 
port therein, a check valve connected to the dispersement 
nipple and adapted for connection to a length of tubing such 
that the nipple port is in communication With the tubing 
When the check valve is in an open position, and an outer 
body disposed around the dispersement nipple and the check 
valve, the outer body de?ning a body port therein. The body 
port is longitudinally spaced from the nipple port, and in the 
preferred embodiment, the body port is above the nipple port 
When the apparatus is positioned in the Well. The nipple port 
is preferably one of a plurality of nipple ports de?ned in the 
dispersement nipple, the body port is one of a plurality of 
body ports de?ned in the outer body, and all of the body 
ports are longitudinally spaced from all of the nipple ports. 
The check valve is attached to the tubing by a tubing ?tting. 

[0012] The enhancer further comprises an adapter con 
nected to the outer body and adapted for connection to the 
length of tubing. The tubing is slidably disposed through the 
adapter such that the dispersement nipple and the check 
valve may be longitudinally moved in the outer body. The 
adapter is attached to the tubing by a tubing ?tting, and the 
check valve is attached to the tubing by another tubing 
?tting. 

[0013] Numerous objects and advantages of the invention 
Will become apparent as the folloWing detailed description 
of the preferred embodiment is read in conjunction With the 
draWings Which illustrate such embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 shoWs the check enhancer of the present 
invention as it is run into a Well on a length of coiled tubing. 

[0015] FIGS. 2A and 2B illustrate a cross-sectional vieW 
of the enhancer. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0016] Referring to FIG. 1, the check enhancer of the 
present invention is shoWn and generally designated by the 
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numeral 10. Apparatus or enhancer 10 is shown positioned 
in a Well 12 on a length of coiled tubing 14. 

[0017] Referring noW also to FIGS. 2A and 2B, details of 
enhancer 10 Will be discussed. Generally, enhancer 10 
comprises an outer housing portion 16 and an inner injector 
portion 18 disposed in the housing portion. Injector portion 
18 is substantially the same as a prior art check enhancer 
Which has been used in Wells Without any outer housing. 

[0018] Housing portion 16 includes an outer body 20 and 
an adapter or bonnet 22 attached thereto by any means 
knoWn in the art, such as threaded connection 24. Adapter 22 
de?nes a central opening through Which a portion of tubing 
14 eXtends. Opening 26 is siZed so that tubing 14 may be 
slidably disposed therethrough. 
[0019] Adapter 22 is attached to tubing 14 by a housing 
tubing ?tting 28. Housing tubing ?tting 28 is connected to 
adapter 22 by any means knoW in the art, such as threaded 
connection 30. Housing tubing ?tting 28 can be of any type 
knoWn in the art, such as, but not limited to, a compression 
?tting as shoWn in FIG. 2A. Prior to tightening housing 
tubing ?tting 28, tubing 14 can be moved in opening 26 in 
adapter 22 so that injector portion 18 may be placed in any 
desired position relative to housing portion 16. 

[0020] In the embodiment shoWn in the draWings, outer 
body 20 comprises a collar 32, a cylinder 34 and an end cap 
36. Collar 32 is ?Xedly attached to cylinder 34 by a means 
knoWn in the art, such as a Weld 38. End cap 36 is ?Xedly 
attached to cylinder 34 by a means knoWn in the art, such as 
Weld 40. Thus, outer body 20 is integrally formed. Alterna 
tively, outer body 20 may be made from a single piece of 
material. 

[0021] Outer body 20 de?nes a ?uid cavity 42 therein and 
a plurality of body or housing ports 44 Which provide 
communication betWeen ?uid cavity 42 and Well 12. Body 
ports 44 are preferably at the upper end of ?uid cavity 42. 

[0022] Injector portion 18 includes a check valve 46 
attached to a dispersement nipple 48 by any means knoW in 
the art, such as threaded connection 50. 

[0023] Check valve 46 includes a check valve body 52 
having a ?rst bore 54 and a larger second bore 56 therein. A 
doWnWardly facing shoulder 58 eXtends betWeen ?rst bore 
54 and second bore 56. At an opposite end of second bore 
56 is an upWardly facing shoulder 60 Which generally faces 
shoulder 58. Aball 62 is disposed in second bore 56 of check 
valve body 52 and is larger than ?rst bore 54 so that the ball 
Will seat on an edge 64 of shoulder 58. Ball 62 is biased 
toWard shoulder 58 by a spring 66. It Will be seen by those 
skilled in the art that ?uid can pass doWnWardly through 
check valve 46, but upWard How is substantially prevented. 

[0024] Dispersement nipple 48 de?nes a bore 68 therein 
Which is in communication With check valve 46. Bore 68 is 
closed at its loWer end. Aplurality of nipple or injector ports 
70 is de?ned in dispersement nipple 48. Nipple ports 70 
provide communication betWeen bore 68 and ?uid cavity 42 
in outer body 20 When injector portion 18 is positioned in 
housing portion 16. At the loWer end of dispersement nipple 
48 is a tapered tip or nose Which helps guide the disperse 
ment nipple as it is positioned in outer body 20. 

[0025] Check valve 46 is attached to tubing 14 by an 
injector tubing ?tting 74. Injector tubing ?tting 74 is con 
nected to check valve body 52 by any means knoW in the art, 
such as threaded connection 76. Injector tubing ?tting 74 can 
be of any type knoWn in the art, such as, but not limited to, 
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a compression ?tting as shoWn in FIG. 2B. After injector 
tubing ?tting is connected, it Will be seen by those skilled in 
the art that bore 68 and nipple ports 70 are in communication 
With tubing 14. 

[0026] During assembly of enhancer 10, check valve 46 is 
assembled and attached to dispersement nipple 48 as previ 
ously shoWn and described. Before or after this, a portion of 
tubing 14 is inserted through housing tubing ?tting 28 and 
opening 26 in adapter 22. Housing tubing ?tting 28 is not 
tightened at this point. Injector tubing ?tting 74 is used to 
connect check valve 46 to tubing 14 and tightened to make 
a complete injector portion 18. Injector portion 18 is inserted 
into outer body 20, and the outer body is connected to 
adapter 22 as previously shoWn and described. By moving 
tubing 14 through opening 26 in adapter 20, injector portion 
18 may be positioned in the desired relative relationship 
Within housing portion 16. Housing tubing ?tting 28 is then 
tightened on tubing 14 to complete the assembly. It Will be 
seen by those skilled in the art that nipple ports 70 are 
longitudinally spaced beloW body ports 44 When enhancer 
10 is in an operating position in Well 12. In a preferred 
embodiment, injector portion 18 is longitudinally positioned 
above end cap 36 such that scale and other deposits Will 
settle to the bottom of ?uid cavity 42 in housing portion 16 
Without interfering With ?uid ?oW from nipple ports 70. 

[0027] In operation, enhancer 10 is loWered into Well 12 
on tubing 14 to the desired depth and location in the Well. 
Fluids are pumped doWn tubing 14 into injector portion 18. 
Check valve 46 alloWs ?uid ?oW into dispersement nipple 
48 and thus out nipple ports 70 into ?uid cavity 42 in 
housing portion 16. The ?uid ?oWs upWardly through ?uid 
cavity 42 and is discharged from enhancer 10 through body 
ports 44 into Well 12. Because body ports 44 are longitudi 
nally spaced above nipple ports 70, ?uid cavity 42 Will 
alWays have a volume of clean ?uid in it from the tubing. 
That is, dispersement nipple 48 is at least partially sub 
merged in this clean ?uid Which substantially minimiZes or 
eliminates the build up of scale deposits in nipple ports 70. 
As previously mentioned, such scale deposition and the 
undesirable restriction in ?uid ?oW resulting therefrom are 
problems With prior art enhancers Which are solved by the 
present invention. Scale deposits may form in body ports 44, 
but this is not a problem because these ports are substantially 
larger than the nipple ports and no signi?cant reduction in 
?uid ?oW occurs. 

[0028] The creation of undesirable bubbles in disperse 
ment nipple 48 is minimiZed or eliminated because it is 
submerged. Any bubbles Will form instead in ?uid cavity 42 
and ?oat to the top thereof. This is not a problem because it 
is virtually impossible for these bubbles to enter tubing 14. 

[0029] It Will be seen, therefore, that the check enhancer of 
the present invention is Well adapted to carry out the ends 
and advantages mentioned, as Well as those inherent therein. 
While a presently preferred embodiment has been shoWn for 
the purposes of this disclosure, numerous changes in the 
arrangement and construction of parts may be made by those 
skilled in the art. All such changes are encompassed Within 
the scope and spirit of the appended claims. 

What is claimed is: 
1. A check enhancer apparatus for use in a Well, said 

apparatus comprising: 

a dispersement nipple de?ning a nipple port therein; 

a check valve connected to said dispersement nipple and 
adapted for connection to a length of tubing such that 
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said nipple port is in communication With said tubing 
When said check valve is in an open position; and 

an outer body disposed around said dispersernent nipple 
and said check valve, said outer body de?ning a body 
port therein. 

2. The apparatus of claim 1 Wherein said body port is 
longitudinally spaced from said nipple port. 

3. The apparatus of claim 2 Wherein said body port is 
above said nipple port When the apparatus is positioned in 
the Well. 

4. The apparatus of claim 2 Wherein: 

said nipple port is one of a plurality of nipple ports de?ned 
in said dispersernent nipple; 

said body port is one of a plurality of body ports de?ned 
in said outer body; and 

all of said body ports are longitudinally spaced from all of 
said nipple ports. 

5. The apparatus of claim 1 Wherein said check valve is 
attached to the tubing by a tubing ?tting. 

6. The apparatus of claim 1 Wherein said check valve is a 
ball check valve. 

7. The apparatus of claim 1 Wherein said check valve is a 
poppet-type valve. 

8. The apparatus of claim 1 further comprising an adapter 
connected to said outer body and adapted for connection to 
the length of tubing. 

9. The apparatus of claim 8 Wherein the tubing is slidably 
disposed through said adapter such that said dispersernent 
nipple and said check valve may be longitudinally moved in 
said outer body. 

10. The apparatus of claim 8 Wherein said adapter is 
attached to the tubing by a tubing ?tting. 

11. The apparatus of claim 10 Wherein said check valve is 
attached to the tubing by another tubing ?tting. 

12. A check enhancer apparatus comprising: 

an outer body de?ning a ?uid cavity therein and a body 
port in communication With said ?uid cavity; 

a bonnet connected to said outer body and adapted for 
connection to a length of tubing, said bonnet de?ning 
an opening therethrough for receiving a portion of the 
tubing therethrough such that the tubing may extend 
into said ?uid cavity; 

a check valve disposed in said ?uid cavity and adapted for 
connection to the tubing extending into said ?uid 
cavity; and 

a dispersernent nipple connected to said outer body and 
de?ning a nipple port therein in communication With 
said check valve and spaced from said body port such 
that ?uid ?oWing through said tubing and check valve 
is discharged out of said nipple port and at least 
partially ?lls said ?uid cavity before being discharged 
from said outer body through said body port. 

13. The apparatus of claim 12 Wherein said opening in 
said bonnet is siZed to alloW the tubing to be slidably 
disposed therethrough. 

14. The apparatus of claim 12 Wherein: 

said nipple port is one of a plurality of nipple ports de?ned 
in said dispersernent nipple; 
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said body port is one of a plurality of body ports de?ned 
in said outer body; and 

all of said body ports are longitudinally spaced from all of 
said nipple ports. 

15. The apparatus of claim 12 Wherein said check valve 
alloWs ?uid ?oW from the tubing to said dispersernent nipple 
and substantially prevents ?uid ?oW from said dispersernent 
nipple to the tubing. 

16. The apparatus of claim 15 Wherein said check valve is 
a ball check valve. 

17. The apparatus of claim 15 Wherein said check valve is 
a poppet-type valve. 

18. The apparatus of claim 12 Wherein said body port is 
above said nipple port When the apparatus is positioned in 
the Well. 

19. A check enhancer apparatus for use in a Well and 
comprising: 

a housing portion de?ning a ?uid cavity therein and a 
housing port in communication With said ?uid cavity; 

a length of tubing connected to said housing portion such 
that a portion of said tubing eXtends into said ?uid 
cavity; and 

an injector portion disposed in said ?uid cavity and 
connected to said portion of said tubing, said injector 
portion de?ning an injector port therein in communi 
cation With said tubing and said ?uid cavity, said 
injector port being longitudinally spaced from said 
housing port. 

20. The apparatus of claim 19 Wherein said housing 
portion comprises: 

an outer body in Which said housing port is disposed; and 

an adapter connected to said outer body and said tubing. 
21. The apparatus of claim 20 Wherein said adapter 

de?nes an opening through Which said tubing is slidably 
disposed. 

22. The apparatus of claim 19 Wherein said injector 
portion comprises: 

a dispersernent nipple in Which said injector port is 
disposed; and 

a check valve connected to said dispersernent nipple and 
said portion of said tubing. 

23. The apparatus of claim 22 Wherein said check valve 
alloWs ?uid ?oW from the tubing to said dispersernent nipple 
and substantially prevents ?uid ?oW from said dispersernent 
nipple to said tubing. 

24. The apparatus of claim 22 Wherein said check valve is 
a ball check valve. 

25. The apparatus of claim 23 Wherein said check valve is 
a poppet-type valve. 

26. The apparatus of claim 19 Wherein said housing port 
is above said injector port When the apparatus in disposed in 
the Well, such that ?uid ?oWing out of said injector port at 
least partially ?lls said ?uid cavity before ?oWing out of said 
housing port. 

27. The apparatus of claim 19 Wherein: 

said injector port is one of a plurality of injector ports; 

said housing port is one of a plurality of housing ports; 
and 

all of said housing ports are longitudinally spaced from all 
of said injector ports. 

* * * * * 


