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ABSTRACT OF THE DISCLOSURE 
The invention discloses a subsurface connector for a 

plurality of tubing elements extending downwardly in a 
well casing. The connector comprises a landing collar 
to which conductor pipes are connected prior to seating 
the landing collar in the well and which receives sub 
sequently inserted tubing elements. A particular ad 
vantage is derived from the use of internal sealing ele 
ments on the subsequently lowered tubing which co 
operate with protected packing pins carried within the 
landing collar when the parts are brought into ?nal en 
gagement. 

This invention relates to a sub-surface connector assem 
bly for oil wells or the like in which a plurality of separate 
strings of tubing extend from the surface to a downwell 
pumping system. 
There are many instances in which present practices 

relating to the recovery of oil dictate the use of a plural 
ity of separate strings of tubing run side by side in the 
oil well casing. Pumping from dual producing zones and 
pumping by hydraulically actuated downwell pumps are 
the most frequent. Because in this instance one or more 
of the tubing strings will convey ?uid at very high pres 
sure, the hydraulically actuated downwell pumping case 
is, perhaps, the most demanding. 
At the present time, ?uid actuated downwell pumps 

are frequently used as free pumps; that is, the unit is 
seated in a prepared cavity at the production zone with 
out any mechanical connection to the surface. The cavity 
in which the pump is seated during operation comprises a 
number of precisely located and related cylindrical ele 
ments having ports for the introduction of power oil at 
high pressure, for the removal of spent power oil, and 
for‘ the removal of produced oil. The prepared cavity is 
adapted to receive a movable assembly of tubing and 
packing elements that are related to each other both 
radially and longitudinally in such a manner that when 
seated in the cavity the necessary separate connections 
to the several tubing strings are established. This assem 
bly is prepared at the surface and is lowered into the 
cavity. In those instances where two or more separate 
strings of tubing extend from the sub-surface. assembly 
to the surface, it is advantageous and customary to run a 
primary tubing into the well along with all of the ele 
ments that make up the lower cavity assembly and carry 
ing a landing collar to which these cavity elements are 
attached. After the primary tubing and the cavity assem 
bly are run and seated in the well, the separate side string 
or strings are run in and are connected to the landing 
collar in which a coupling is established between the 
cavity assembly elements and the side strings. In many 
instances, attempts have been made to latch the side 
strings in place in the landing collar, but these attempts 
have given mechanical trouble particularly when for 
some reason it became necessary to remove all for some 
of the tubing strings for the well. 

> Where it has been attempted to establish a hydraulic 
seal between the side strings and the conduits extending 
into the landing collar, it has been found di?ioult to 
lower the sealing elements into the well without dam 
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2 
aging them to the extent that they would fail to function 
against the relatively high hydraulic pressures that pre 
vail. The damage has been due largely to the abrasive 
action of the casing joints that the seals pass in their 
trip from the surface to the landing collar. 
The present invention has for its primary object to 

overcome the disadvantages of the prior art and to pro 
vide a sub-surface connector that will enable the precise 
adjustment of the elements of a cavity assembly prior 
to its insertion into a well and will thereafter accept, 
locate, and seal the connectors carried by the subsequent 
ly lowered side strings. 
Another object of the invention is to provide a sealing 

arrangement for a subsequently inserted side string in 
which only internal, and thus protected, seals are used. 

Other objects and advantages of the invention will be 
come apparent from the following detailed description of 
a prefered embodiment thereof, reference being had to 
the accompanying drawings, in which: . 
FIG. 1 is a perspective view, with parts broken away, 

and parts in section, of a sub-surface assembly embody 
ing the present invention; 

FIG. 2 is a section on line 2—2 of FIG. 1; 
FIG. 3 is a section on line 3—3 of FIG. 1; and 
FIG. 4 is a central, vertical, sectional view of a pro 

tected seal element. 
Referring to the drawings and particularly to FIG. 1, 

the present invention is shown as a part of a sub-surface 
assembly in which connections and seals are made to 
three separate strings of tubing that, when installed, will 
extend from the cavity to the surface. The tubing strings 
as shown comprise a primary string 10 and parallel side 
strings 11 and 12. The primary string 10 may be of a 
diameter to accept a standard downwell pump, to be 
operated as a free pump. 
The tubing strings 10, 11 and 12 may be considered as 

terminating in a landing collar 13. Below the landing col 
lar there are conduits and conductors that correspond to 
the several tubing strings, but that form a part of a pre 
pared cavity that cooperates with the stationary elements 
of a movable assembly whether the stationary elements 
comprise parts of a dual zone pumping system or parts of 
a ?uid actuated downwell pumping system. The primary 
tubing string 10 is threaded into the landing collar 13 by 
straight threads, in a known manner, and a cavity exten 
sion tubing of corresponding diameter is inserted in the 
opposite side of the collar as is conventional. These threads 
are not shown in the drawing, since they are commonly 
used, although the cavity extension tube is designated 
10a in FIG. 1. 
The landing collar 13 is also provided with side passages 

15 and 16 that are conically enlarged at the upper end to 
form respective guide recesses or sockets 17 and 18. At 
the lower end the passages 15 and 16 are threaded at 19, 
19a to receive landing stern adapters 20 and 21. Since the 
assemblies associated with each of the passages 15 and 16 

1C6 

are similar, only one will be described in detail and the _ 
parts thereof shown in FIG. 2. 

In addition to being threaded at its upper end for in 
sertion into the landing collar 13, the landing stern adapter 
is internally threaded at the lower end to adjustably receive 
a landing stem 22. 
The landing stem 22 comprises a tubular body adapted 

to receive a conductor pipe 24 at its lower end in a 
threaded or other joint 25. Due to manufacturing toler 
ances, the length of the conductor pipe may‘ vary some 
what so provision is made for longitudinal adjustment in 
the connection of the landing stem to the adapter 20 and 
thus to the landing collar 13. As above noted, the connec 
tion between the two. parts is preferably made by threads 
on the adapter and a long series of threads 26 on the land 
ing stem 22. A lower locknut 27 is ?rst placed over the 
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threads 26 and an upper locknut 28 is threaded over the 
upper portion of the same threads, and will bear against 
a shoulder 29 within the landing stem adapter when the 
parts are ?nally located in the proper longitudinal rela 
tionship. By using the opposing locknuts 27 and 28 against 
the external and internal surfaces respectively of the land 

- ing stem adapter, adjustment of the landing stem will be 
preserved While the assembly is lowered into the well. A 
tack weld between the landing stem 22 and the conductor 
pipe 24 can also be used to maintain the adjusted position 
of the parts. 
At its upper end the landing stem 22 is formed with a 

spear or pin extension 30 having a smooth exterior and a 
tapered upper extremity. The ultimate seal for the subse 
quently lowered side string is made against the exterior of 
the spear or pin extension 30. 
The landing stem adapter 20 is provided with a periph 

eral series of milled slots 31 to assure the passage and 
expulsion of “trash” or dislodged foreign matter that may 
enter the space around the landing stem during the run 
ning of the side strings. The foreign matter is thus pre 
vented from lodging against the sealing surface of the pin 
30. 
Each side tubing string 11 and 12 carries a similar seal 

and packing assembly at its lower end, so that it will be 
necessary to describe only one, as shownin FIG. 2. 
A landing spear housing 33 is attached to the tubing 

string 11 by a coupling 34, and carries a friction ring 35 
on its outer periphery just below the coupling. The friction 
ring 35 is preferably formed of brass or a metal having a 
similar modulus of elasticity and similar anti-galling char 
acteristics. The landing spear housing 33 has an' enlarge 
ment in the inner diameter at 36 to receive a series of 
packing rings 37 that are held in place by a guide nose 
38 threaded into the lower end of the housing 33. The 
packing rings 37 are preferably of the reverse chevron 
type for most effective sealing and are dimensioned for 
a close packing ?t around the smooth exterior of the spear 
or pin 30. The internal diameter of the tubing string 11 
and the landing spear housing 33 is purposely made slightly 
larger than the bore of the conductor pipe 24 and the 
bore of the landing stem. In this way, high pressure Within 
the side string 11 will exert a hydraulic downward force 
on the packing rings 37 tending to hold the spear ?rmly in 
place around the pin 30. Thus the pressure within the tub 
ing will not act in a direction tending to blow the tubing 
o?? its seat in the landing collar. 

All of the parts below and attached to the landing col 
lar 13 are assembled on the surface, with the proper longi 
tudinal adjustment of the conductor pipes being made 
prior to tightening the upper and lower locknuts 27 and 
28. When these parts are properly assembled, they are 
lowered into the well by attachment to the primary tub 
ing 10 until they are properly located in the well casing. 
When the parts are located in the casing of the Well, 

one of the side strings 11 or 12 is run in until the guide 
nose 38 enters the ?ared socket 17 in the landing collar 
13. Inasmuch as there may be several thousand feet of the 
small tubing made up at this time, it is not possible for 
the operator at the surface to know which of the two or 
more conical socket surfaces of the landing collar has 
been engaged by the guide nose 38. He knows only that 
the parts have landed on the landing collar. The operator 
next elevates the entire side string by a foot or eighteen 
inches and then makes up and runs the second side string, 
placing it properly in the right or left side of the casing 
as indicated in FIG. 3. There is not enough room in the 
casing for the small tubing strings to cross each other so 
thatv the second tubing is necessarily run down the proper 
side of the well and the ?rst tubing is forced to overlie its 
proper socket in the landing collar. The second tubing 
string may be run and fully seated while the ?rst string 
is still elevated. 

Seating of the tubing string comprises entry of the guide 
nose 38 over the tapered upper end of the pin extension 
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4 
30. This entry continues until the guide nose seats against 
the lower end of the pin extension at which time the pack 
ing rings 37 will completely surround the pin or spear ex 
tension 30. The friction ‘ring 35 engages the bore in the 
landing collar at this time. It is possible to tell from the 
surface whether the parts are properly seated because the 
increased friction imparted by the ring 35 will make ele 
vation of the string somewhat more dif?cult than the 
similar raising of the previously lowered string which is 
still elevated somewhat above the landing collar. It will 
be noted that the friction ring 35 is not called upon to 
perform any sealing function but merely to serve as an 
indicator to the operator at the surface that the parts are, 
in fact, in their desired location. 
Once the second side string has been properly located 

and sealed, the previously elevated companion string may 
then be lowered fully into place, again using the friction 
ring 35 to indicate whether or not a full seating has been 
obtained. Since the mass of the ring 35, the area of its 
contacting face, the coefficient of friction, and other pa 
rameters are known, the con?guration of a proper friction 
ring can be calculated to give a highly consistent inter 
ference ?t between the seated parts. 

It will be noted that the packing rings 37, upon which 
reliance is placed to prevent loss of pressure of ?uid in 
the side string, are fully protected by the guide nose 38 
and by the housing 33 during the entire time that the 
assembly is being lowered into the well. These parts can 
not become damaged by the abrasive action of the casing 
joints that they necessarily pass during their entry oper 
ation. Any foreign matter that is dislodged by the guide 
nose 38 or the coupling 34 or ‘by the remainder of the 
tubing string that is run into the well will pass out of the 
system through the milled slots 31 in the landing stem 
adapter and will not lodge in any position in which they 
may prevent the proper seating of the parts. 

It will be seen that the present invention provides an 
arrangement whereby certain of the parts may be con 
veniently assembled at the surface with a precise adjust 
ment and that thereafter the side strings may be run into 
the well and positively sealed with respect to the previ 
ously lowered movable well assembly element. 
While the invention has been described in conjunction 

witha speci?c form and disposition of the parts, it should 
be understood that numerous modi?cations and changes 
may be made without departing from the scope of the 
appended claims. The disclosure has been made in con 
junction with a primary tubing and two side strings, but 
it is equally adapted to one or more side string assemblies 
as will be readily apparent. 
What I claim is: 
1. In a sub-surface connector having a plurality of tub 

ing elements extending downwardly therefrom when lo 
cated in a well casing and constructed and arranged to 
receive a plurality of tubing strings extending from the 
surface, one of said tubing elements acting as a primary 
tubing, a landing collar supported initially by said primary 
tubing, adapter means forming a separate and adjustable 
threaded connection between said landing collar and at 
least one other of said downwardly extending tubular ele 
ments, said adjustable threaded connection comprising 
upper and lower locknuts engaging a portion of said 
adapter means, said landing collar having a downwardly 
tapering recess overlying at least one of said tubing ele 
ments adapted to guide into a predetermined location a 
subsequently lowered tubing string, and means carried 
within said recess to form a packing connection between 
said subsequently lowered tubing string and one of said 
downwardly extending tubing elements. 

2. In a sub-surface connector having a plurality of tub 
ing elements extending downwardly therefrom when lo 
cated in a well casing, the improvement comprising a land 
ing collar having separate threaded means operatively 
connected to each of said tubing elements, said threaded 
means including a landing stem having a packing pin ex 
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tending into said landing collar, said landing collar having 
a downwardly tapering recess overlying and surrounding 
said packing pin and adapted to guide a subsequently low 
ered tubing string into a predetermined position, and pack 
ing members carried internally of said subsequently low 
ered tubing string cooperating with the exterior of said 
packing pin to form a ?uid tight connection therewith. 

3. In a sub-surface connector having a plurality of tub 
ing elements extending downwardly therefrom when lo 
cated in a well cavity, the improvement comprising a land 
ing collar having separate means operatively connected 
to each of said tubing elements, said means including a 

5 

landing stem having a packing pin extending into said ’ 
landing collar, said landing collar having a downwardly 
tapering recess overlying and surrounding said packing 
pin and adapted to guide a subsequently lowered tubing 
string into a predetermined position, and packing mem 
bers carried internally of said subsequently lowered tubing 
string cooperating with the exterior of said packing pin to 
form a ?uid tight connection therewith. 

4. The improvement de?ned in claim 3 in which the 
effective internal diameter of said subsequently lowered 
tubing string is large enough to create a hydraulic force 
tending to move said packing members over said packing 
pin in a sealing direction. 

5. The improvement de?ned in claim 3 in which said 
subsequently lowered tubing string carries a friction ring 
engageable with a wall of said landing collar recess to 
resist displacement of said subsequently lowered tubing 
string from its landed position in said landing collar. 
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6 
6. In a sub-surface connector having a plurality of tub 

ing elements extending downwardly therefrom when lo 
cated in a well casing, the improvement comprising a 
landing collar, an adapter between said landing collar and 
at least one of said tubing elements, a landing stem 
threaded into, said adapter, said adapter having at least 
one peripheral recess for the disposal of foreign matter 
from around said landing stern, said landing stern having 
a packing pin extending upwardly into said landing collar 
recess, said landing collar having a downwardly tapering 
recess overlying and surrounding said packing pin and 
adapted to guide a subsequently lowered tubing string into 
a predetermined position, and means carried within said 
recess to form a packing connection between said sub 
sequently lowered tubing string and the exterior of said 
packing pin. 
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