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31 Claims. (CI. 166-86) 

This invention relates broadly to apparatus for hanging 
tubing from a well head; and, more particularly, to im 
proved apparatus of this type for use in the completion 
and production of multiple zone wells. 

Multiple Zone wells are produced through either con 
centrically arranged or side-by-side parallel tubing strings. 
In the latter instance, each string extends within the well 
to a level for communication with a particular zone, and 
the several zones are separated from one another by 
packers about the strings. In the completion and produc 
tion of single Zone wells, it is customary to hang a single 
string from a tubing head which forms a part of the well 
head equipment. Apparatus for this purpose conven 
tionally includes a hanger removably supportable from 
the tubing head in a manner to seal between the tubing 
string suspended therefrom and the tubing head and to 
permit the string to be raised and lowered within the well. 
Such apparatus enables the completion process to be 

performed without the loss of pressure within the well. 
That is, a blowout preventer or the like may be disposed 
above the head to permit the string to be run therethrough. 
Upon running of the string and landing of the hanger in 
the head, the hanger may be tied down and a back pressure 
valve inserted within the string. This permits the blow 
out preventer to be removed and replaced by suitable well 
equipment including flow line connections. Upon re 
moval of the back pressure valve, the well may then be 
washed into production. Of course, the string may be 
removed from the well by a reversal of this process, which 
includes replacement of the well head equipment with the 
blowout preventer. 

Patent No. 2,335,355 to Penick et al. discloses com 
pletion and production equipment which includes a pair 
of individual hangers supported from a single tubing head 
of a two zone well in a manner to permit a tubing string 
suspended from one of such hangers to be handled sepa 
rately from a side-by-side parallel string suspended from 
the other of said hangers. It is a general object of this 
invention to provide improvements in this type of ap 
paratus. 
A more specific object is to provide apparatus of this 

type which enables completion of a multiple zone well 
without loss of pressure within such well. 

Another object is to provide hanger apparatus of this 
type having a minimum cross-sectional area which in turn 
enables the use of a tubing head and casing of minimum 
diameter. 
Yet another object is to provide apparatus of this type 

wherein the separate strings are adapted to be supported 
in sealed relation with respect to one another and with the 
tubing head. 
A further object is to provide hangers for separately 

suspending a plurality of tubing strings within a well 
which are so constructed as to enable each hanger to be 
inserted or removed from the well with the string sus 
pended therefrom. 

Still another object is to provide a plurality of hangers 
each adapted to suspend a tubing string and being Sup 
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2 
portable from a tubing head in a manner to provide a 
full opening through such tubing head when all are re 
noved from Supported position, and being arranged rela 
tive to one another to permit insertion or removal of at 
least one independently of the remainder. 
A still further object is to provide apparatus which in 

cludes hangers for separately suspending a plurality of 
tubing strings within a well and a tubing head from which 
Said hangers may be supported in a manner to permit in 
sertion or removal of any one of such hangers without 
prior removal of the remainder. 
Yet another object is to provide apparatus which in 

cludes a plurality of separate hangers supportable in side 
by-side abutment with one another from a tubing head 
and means which may be activated from the exterior of 
such head for sealing between adjacent hangers as well as 
between the hangers and head. 
Yet a further object is to provide apparatus which in 

cludes a plurality of hangers, both of which may receive 
a back pressure valve and at least one of which may be 
locked down in supported position within a tubing head 
independently of the other and while a member is dis 
posed over such head. 
A still further object is to provide, in combination with 

a tubing head having a flange, a plurality of hangers for 
separately suspending tubing strings from such head, 
which hangers, when supported from the head, are in 
dividually sealable with a member to be placed thereover 
to prevent commingling of the pressures within the 
strings. 

Other objects, advantages and features of this inven 
tion will be apparent to one skilled in the art upon a con 
sideration of the written specification, the attached claims 
and the annexed drawings. 

in the drawings, wherein like reference characters are 
used throughout to designate like parts: 

Fig. 1 is a vertical sectional view of a tubing head and 
a pair of hangers separately supported therefrom in ac 
cordance with the present invention, with one of said 
hangers shown in section; 

Fig. 2 is an exploded view of the hangers of Fig. 1 re 
moved from the head; 

Fig. 3 is a cross-sectional view of the apparatus of Fig. 
1 taken substantially along broken line 3-3 of said figure; 

Fig. 4 is another cross-sectional view of the apparatus 
of Fig. 1, but taken substantially along broken line 4-4 
thereof; 

Fig. 5 is a vertical sectional view of a preferred form 
of tubing head and hangers, such hangers being shown 
in supported position as in Fig. 1; 

Fig. 6 is an enlarged view of a sealing means disposed 
about a tubular part of the hangers of Fig. 5; 

Fig. 7 is an exploded view of the hangers of Fig. 5 and 
removed from the head; and - 

Fig. 8 is a cross-sectional view of the apparatus of Fig. 
5, taken substantially along broken line 8-8 of such 
figure. 
The well head equipment of the present invention in 

cludes a tubing head and a plurality of separate tubing 
hangers, each of which is provided with means for sus 
pending a tubing string therefrom within a well in side-by 
side relation to a string suspended from the other hangers. 
The hangers are supportable from the tubing head in 
sealed relation with respect to one another as well as with 
the tubing head such that loss of pressure within the well 
may be prevented at all times during the completion 
process. 
The individual hangers are supportable in side-by-side 

abutment with one another so as to extendi entirely across 
the opening through the tubing head, whereby the diam 
eter of the tubing head, and consequently the well casing, 
may be kept at a minimum and a full passage is provided 



3 
through the tubing head opening simply upon removal of 
all of the hangers. 
The means for suspending a tubing string from each 

hanger comprises a part adapted to form a rigid or fixed 
connection with such string, and, more particularly, a 
threaded part on such hanger within a tubular opening 
therethrough. Not only does this type of connection en 
able each hanger to be handled with the string suspended 
therefrom, but also it prevents the collapse of the string 
which might otherwise occur with a slip type connection. 
The means for supporting the hangers from the tubing 

head is so constructed as to maintain each hanger in 
its supported position regardless of the removal of an 
adjacent hanger. Furthermore, adjacent hangers are so 
constructed and arranged relative to each other that any 
one of them may be inserted within or removed from the 
tubing head separately of and without prior removal of 
the other. 
The hangers and tubing head are provided with cooper 

ating parts which enable the hangers to be sealed with 
respect to one another as well as to the tubing head when 
supported therefrom and with completion equipment dis 
posed over the head. These parts include a groove about 
each hanger adapted to receive a sealing means and dis 
posable in the supported positions of the hangers opposite 
a groove in an adjacent hanger, said grooves being com 
municable with a passage in the head through which an 
exterior pressure medium may be forced for activating or 
forming such sealing means. Along this same line, each 
of the hangers is provided with means for supporting a 
back pressure valve therein, and at least one of such 
hangers may be locked in supported position from the 
tubing head while such equipment is above the tubing 
head. For this purpose, the hanger may be provided 
with openings for receiving holddown bolts movable 
within the tubing head and operable from the exterior 
thereof. 

Each hanger also includes a tubular part on its end 
opposite that from which the tubing string is suspended, 
which part is upstanding from the tubing head flange when 
supported in such head, and is provided with a surface 
thereabout for sealing with a member to be placed over 
and connected to the flange. In this manner, the strings 
above the hanger are sealed relative to one another and 
the hangers themselves are sealable both above and 
below the seal which is conventionally made up between 
the head and member thereabove. 

From the foregoing, and more especially in view of the 
detailed description to follow, it is obvious that this ap 
paratus enables the completion of a dual zone well with 
out loss of pressure and in a manner similar to that 
previously described in connection with single zone com 
pletion. That is, with a blowout preventer or like equip 
ment disposed over the tubing head, a first string may be 
lowered through the preventer and a packer separating the 
production zones within the well. The hanger to which 
the string is fixedly connected is thus lowerable with the 
string through the preventer to its supported position in 
the tubing head, in which position it may then be locked 
from the exterior of the head. With the first hanger main 
tained in its supported position, a second string may be 
lowered through the preventer and a packer attached to 
the first string for sealing with the well above the upper 
of the Zones, and the hanger for such string supported 
and locked in side-by-side abutment with said first hanger. 

Back pressure valves are then insertable through the 
preventer into supported position with the hangers, and the 
Sealing means activated from the exterior of the head to 
Seal between adjacent hangers and the head and hangers. 
At this time, the preventer may be removed and a valve 
or Suitable flange member may be placed over and con 
nected to the tubing head, whereby additional well head 
equipment such as flow lines may be attached thereto. 
These members are adapted to seal with surfaces about 
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the hangers above the connection of the head and mem 
ber as well as to prevent commingling of pressures within 
the strings suspending by each hanger above such con 
nection. Upon removal of the back pressure valves from 
within the hangers, both zones of the well may be washed 
1. 

Of course, upon reversal of the above procedure, either 
of the hangers and strings may be removed separately 
of the other. 

Referring now particularly to the drawings, there is 
shown in each of Figs. 1 and 5 an embodiment of the 
present invention which forms a part of well head 
equipment for use in the completion and production of a 
dual zone well, as described above. Therefore, for pur 
poses of illustration, there are shown two tubing strings 
16 and a which are suspended by means of such appara 
tus within the well casing (not shown) which extends 
downwardly from the tubing hanger 2 in a manner well 
known in the art. It should be understood, however, that 
this dual zone installation is merely exemplary and that 
the concepts of the present invention are applicable as 
well to other multiple zone installations. In fact, the 
term "tubing strings' is used in its broad sense and does 
not necessarily limit the members 10 and 1 to production 
tubing. In other words, although the apparatus of the 
present invention is especially well suited for suspending 
separate tubing strings to different production zones with 
in a well, it is contemplated that such apparatus may be 
useful for separately suspending two or more strings of 
pipe within a well for other purposes. A broad usage 
of the head 2 is also contemplated, as such member 
may, for example, be a casing head. For purposes of 
simplicity, however, the apparatus of this invention will 
be described particularly in connection with its preferred 
usage in the dual zone installation shown in the drawings 
and mentioned above. 

Referring first to the embodiment shown in Figs. 1 to 4, 
inclusive, it can be seen that the tubing head 12 is pro 
vided with a cylindrical opening 13 therethrough and 
a flange 14 at its upper end. As well known in the art, 
a member 15 such as a valve or the like of the character 
shown in the Penicket al. Patent No. 2,335,355 is adapted 
to be placed over and connected to the flange 14 by means 
of bolts 16. As is also customary in the art, each of the 
tubing head and member 5 is provided with oppositely 
disposed grooves i7 and 18, respectively, which are 
adapted to receive therebetween a ring-type sealing ele 
ment 19, the details of which do not form a part of the 
present invention. With such sealing element 9 disposed 
within the grooves as shown, tightening of the bolts 16 
will establish a seal between the head 32 and member 
15 about the opening 13. 
The tubing strings 10 and 11 are suspended from 

hangers 20, which in this case are identical and thus in 
terchangeably usable. Each hanger is in turn individually 
supportable from the tubing head within the opening 13 
therethrough in side-by-side abutment with the other. 
As best shown in Fig. 4, the hanger 20 is sector-shaped 
in transverse cross section and provided with an outer 
surface curved to fit opening 13 and an inner surface 
abuttable with a similar surface of the other hanger in 
the supported positions thereof. As a result, when both 
hangers are in supported position, the bore of the tubing 
head is closed (as shown in Fig. 4), and, when both are 
removed therefrom, the bore is full opening. A tubular 
opening 2 through each hanger is adapted to register 
with the opening through the tubing string when the latter 
is suspended from the hanger. For this purpose, the 
lower end of hanger 20 is threaded at 22 within open 
ing 2 for fixed or rigid connection to the upper threaded 
end of said tubing string. Further, the upper end of each 
hanger may be similarly threaded for connection with a 
string 23 extending upwardly from the hanger into the 
valve member 15 or other well head equipment. 
As shown in Fig. 4, the tubing head 12 is provided 
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with inwardly projecting and upwardly facing shoulders 
24 within the opening 13 therethrough which extend par 
tially about the circumference of such opening at op 
positely spaced locations. Each of the hangers 20 is pro 
vided with an oppositely facing shoulder 25 entirely about 
its outer Surface for landing upon the tubing head shoul 
ders 24. Thus, each shoulder 25 on the hangers 20 is 
Supported upon one-half of each of spaced shoulders. 24 
on the tubing head to prevent further downward move 
ment of the hanger within opening 13. There are also 
Small shoulders 24a which extend between the shoul 
ders 24 about the opening 13, as indicated in Fig. 1. The 
Small shoulders may result from the milling of the open 
ing in the tubing head and thus, in effect, form a con 
tinuation of the upper portion of the shoulders 24 which 
Support hanger shoulders 25. Thus, it will be understood 
that these small shoulders are not essential to the support 
of the hangers and may be eliminated entirely. 

Beneath the shoulders 25, each of the hangers 20 is 
provided with another shoulder or raised portion 26 ex 
tending partially about the outer surface of each hanger 
for a length adapted to fit between opposite ends of tub 
ing head shoulders 24, as shown in Fig. 4. Thus, substan 
tially vertical Surfaces 27 on each shoulder 26 are adapted 
to abut with oppositely disposed surfaces 28 upon opposite 
sides of tubing head shoulder 24. With these surfaces 27 
and 28 extending radially of the axis of opening 13 
through the tubing head, it will be understood that this 
shoulder 26 serves to maintain each hanger 20 in its sup 
ported position against movement about the axis of such 
opening upon removal of the other hanger. Further 
more, these shoulders provide a means for guiding the 
hangers 20 into their supported positions within the 
tubing head and, for this latter purpose, the lower ends 
of shoulders 26 are beveled as at 29 and 30. Also, the 
inner abutting surfaces of each of the hangers is beveled 
at 31 to facilitate insertion thereof into its supported posi 
tion when the other hanger is already supported within 
the tubing head. 

It will be understood also that the shoulders 24 and 28 
on the tubing head bore cooperate with shoulders 25 
and 27 on the tubing hanger to independently support 
each hanger against movement longitudinally downward 
ly and laterally out of the position it occupies when dis 
posed within the bore in side-by-side relation to the other 
hanger. 
Any plane tangent to the inner abutting surface of 

each hanger is adapted to be disposed parallel to the axis 
of opening i3 when each hanger is supported within the 
tubing head such that either of the hangers may be re 
moved and inserted separately and without prior removal 
of the other hanger. In this respect, it will be appre 
ciated that the term "abutting' is not used in its strictest 
Sense to denote a necessarily contiguous relation of one 
inner surface to another, but rather to define such sur 
faces as being next to and unseparated from one another, 
thereby conserving space in accordance with one of the 
novel aspects of the present invention. 
As previously mentioned, when supported within the 

tubing head 12, the hangers 20 are adapted to be sealed 
with respect to one another as well as to the opening 
through the tubing head such that fluid flow through such 
opening is confined to passage through the tubing strings 
10 and ii. This sealing means comprises a groove 
formed about each hanger 20 and passages in the tubing 
head 12 communicating such grooves with the exterior 
of the head in the landed position of the hangers. As 
best shown in the exploded view of Fig. 2, this groove 
includes a portion 32 which extends about the outer 
surface of each hanger above shoulder 25 for connection 
with a groove 33 extending across the inner flat surface 
of each such hanger, these latter grooves in each hanger 
being disposable opposite one another, as shown, in the 
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6 
tubing head are shown at 34 in Fig. 3 and, as can be seen 
in connection with Fig. 1, these passages communicate 
with grooves 32 and 33 in the hangers through vertically 
extending slots 35 in each hanger. For a reason which 
will be apparent, the passages 34 are disposed within the 
flange 14 of tubing head 12. 
These grooves are adapted to receive a packing to 

form a sealing means for establishing the fluid-tight 
barrier across the tubing head opening in the manner 
previously mentioned. Such sealing means preferably 
comprises a plastic or flowable type packing such as 
results from the mechanical combination of fine as 
bestos fibers with relatively insoluble greases or waxes 
and which may be inserted under pressure through pas 
sages 34, slots 35, and into grooves 32 and 33. Thus, 
for purposes of Supporting both hangers within the 
tubing head, this packing may be considered a per 
manent sealing means. On the other hand, from the 
standpoint of permitting removal of one or both of 
Such hangers, this plastic-type packing may be con 
sidered a temporary sealing means. 

In any case, the means for inserting such sealing 
means under pressure comprises an insert 36 threaded 
into the outer end of passage 34 and sealed with respect 
thereto by O-ring 37, as shown in Fig. 3. This insert 
36 is provided with a central opening 38 therethrough 
which communicates through a restricted passage 39 
with the inner end of passage 34 and is threaded in 
ternally to receive a longitudinally movable pressure 
applying member in the form of bolt 40. Restricted - 
passage 39 is adapted to be closed by a ball 41 which is 
normally urged to a closed position by spring 42, but 
which is adapted to be opened upon the exertion of pres 
Sure thereagainst by means of plastic material ahead of 
bolt 49. Ball 41 is guided within a spider 43 against 
which spring 42 is engaged such that, upon opening of 
passage 39 by the movement of ball 41 away from such 
passage, the plastic packing material may be forced 
beyond such passage 39 and into the slot 35 and grooves 
32 and 33. Thus, in a manner well known in the art, 
a desired amount of such plastic material may be placed 
within the opening 39 of insert 36 and forced past 
ball 41 into the grooves in the manner above described. 
As shown in connection with the hanger for tubing 

string i0, the opening 21 through each hanger is pro 
vided along an intermediate portion thereof with acme 
type threads. 44 to which a back pressure valve 45 may 
be connected, as shown in phantom lines. Such valve 
may be lowered through the well head equipment and 
string 23 into engagement with the threads 44, and is 
provided with a suitable sealing element 46 for sealing 
with opening 21 upon making up of the threaded con 
nection so that fluid flow upwardly through the tubing 
string 10 is prevented. The valve 45 may correspond 
substantially to that shown on page 1109 of vol. 1 of 
the 1952-53 edition of the Composite Catalog of Oil 
Field and Pipeline Equipment. 
For the purpose of preventing the hangers from being 

raised from their supported positions within the tubing 
head 12, and especially with back pressure valves 45 dis 
posed therein, each such hanger is provided with a 
pair of spaced apart openings 47 above grooves 32 and 
33 and into which may be inserted the inner end of 
holddown bolts 48 carried within the flange 14 of the 
tubing head. This location of such openings does not 
interfere with the sealing means previously described and 
is a further space saving factor. 
As shown in Fig. 3, each of the bolts 48 is received 

within an opening 49 through the tubing head flange 
for selective movement of its inner end into and out of 
the openings 47. For this purpose, each bolt is pro 
vided with a threaded part 50 for cooperation with a 
taped portion 51 within the opening 49. The outer end 
of bolt 48 is provided with a part 52 for actuation by a 
Suitable tool to impart rotary movement thereto, and 
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the intermediate portion of the bolt 48 is sealably slid 
able within a gland 53 held against a shoulder 54 within 
opening. 49 by a nut 55. 
As can be seen from Figs. 1 and 2, each of the hangers 

20 is provided with a tubular portion 56 surrounding 
the opening 21 therethrough at the upper end of such 
hanger. This tubular portion is so positioned and of 
Such length that it is upstanding from flange 4 of the 
tubing head 12 with the hangers supported therein. 
In this manner, each such tubular portion 56 may be 
provided with a sealing surface 57 thereabout in posi 
tion to be engaged by a similar surface upon member 
15 when such member is disposed over and connected to 
the tubing head flange. This then forms a seal about 
the hangers both above and below the sealing element 
19. In addition, a resilient compression gasket 58 hav 
ing openings therethrough to accommodate the tubular 
portions 56 may be compressed between member 15 
and the tubing head 12 for providing another seal about 
such tubular portions of the hangers. 
The preferred embodiment of this invention shown in 

Figs. 5 to 8, inclusive, is quite similar both in con 
struction and function to the above-described embodi 
ment of Figs. 1 to 4. In particular, it comprises a 
tubing head 59 having a cylindrical opening 60 there 
through and a flange 61 to which a valve member 62 
or the like (similar to valve 5) is connected by means 
of bolts 63. As can be seen from Fig. 5, tubing head 
59 and member 62 are provided with oppositely dis 
posed annular grooves 64 and 64a to receive a ring-type 
sealing element 65 for sealing between such head and 
member upon making up of the bolts 63. 

Similarly to the hangers 20 of the embodiment of 
Figs. 1 to 4, separate hangers 66 are each provided with 
a tubular opening 67 therethrough and threaded parts at 
opposite ends of said opening for connection with de 
pending tubing strings 10 and 11 and strings 23 which 
extend upwardly from the hangers into the member 
15 thereabove. Also, each of the hangers 66 is pro 
vided with buttress-type threads 68 along an inter 
mediate portion of its opening for supporting a back 
preSSure Valve 69, as shown in phantom, which is adapted 
to seal with the opening 67 as at 69a upon making up 
of the threads. 

- . The similarity of the shape of each of the hangers 
66 to that of the hangers 20 will be appreciated from 
the exploded view of Fig. 7, wherein each hanger is 
shown as having an outer surface which is curved to fit 
the opening 60 through the tubing head and an inner 
surface which is fiat and adapted to abut with that of 
the other hanger in the supported positions thereof. 
Thus, as in the case of the first described embodiment of 
the invention, the bore through the tubing head is closed 
(see Fig. 8) when both hangers 66 are supported therein 
and fully opened when both are removed therefrom. 
For purposes of clarity, the slightly reduced diameter 
portion of the lower part of each curved surface, as 
shown in Fig. 5, is not shown in Fig. 7. In addition, 
the hangers 66 are provided with grooves 70 about their 

- outer curved surfaces which connect with grooves 71 
along their abutting flat surfaces, the latter grooves of 
each hanger being disposable opposite one another in 
the Supported positions thereof. Still further, each 
hanger is provided with vertically disposed slots 72 which 
communicate the aforementioned grooves with passages 
(not shown) in the flange 6 of the tubing head through 
which a pressure medium may be passed for activating 
a ring type sealing element 73 received in the grooves 
of each hanger. This sealing element may be composed 
of rubber or other suitable resilient material which 
is subjected to pressure for activating the same within 
the confines of the grooves by means of a plastic type 
packing material such as was used to constitute the entire 
sealing means within the grooves of the embodiment of 
Figs, 1 to 4. It will be understood, therefore, that the 
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8 
apparatus described in connection with Fig. 3 may be 
duplicated in this particular embodiment for the purpose 
of Supplying such a pressure medium to the sealing ele 
ment 73 and, for that purpose, such disclosure is not 
repeated herein. 

Noting still further similarities between this embodi 
ment and the earlier described embodiment of Figs. 1 to 
4, the hangers 66 are provided with openings 74 about 
their outer surfaces above the grooves 72 for receiving 
holddown bolts (not shown) of the type previously de 
Scribed in connection with Fig. 3. Furthermore, each 
hanger 66 includes a tubular portion 75 about the upper 
end of its opening 67, which portion is adapted to extend 
upwardly from the flange 61 of the tubing head 59 when 
the hanger 66 is supported from such head. However, in 
this preferred embodiment, the sealing surface 76 sur 
rounding tubular portion 75 comprises a resilient type 
sealing ring 77 which is shown in some detail in Fig. 6 
as retained within an annular groove 78 of the portion 
75 by retaining rings 79. As in the case of the em 
bodiment of Figs. 1 to 4, the member 62 is suitably re 
cessed to provide portions for engagement with the seal 
ing surface 76 of tubular portion 75 when the valve mem 
ber 62 and tubing head 59 are connected to one another 
and either or both sides of the ring are subjected to pres 
sure. Still further, a resilient type gasket 8G (Fig. 7) 
may be compressed between such member and head, as 
shown in Fig. 5. m 
The means for supporting the hangers 66 from the 

tubing head 59 comprises pins 83 projecting inwardly of 
the opening 60 through the tubing head at oppositely 
disposed portions thereof and slots 82 formed on op 
posite sides of each of the hangers at the intersection of 
their outer curved and inner flat surfaces. Thus, as 
shown in Figs. 5 and 8, the slots 82 are adapted to fit 
over the pins 81 such that the upper end of the slot forms 
a shoulder for resting upon a shoulder on the upper sur 
face of pins 8 to prevent further downward movement 
of the hangers within the opening through the tubing 
head, and the oppositely facing Surfaces upon the sides 
of slots 82 and pins 8 serve to prevent movement of 
the hangers within the tubing head opening about the axis 
of such opening. 
As in the case of the previously described embodiment, 

shoulders on the pins 85 on the tubing head and shoulders 
on the slots 82 in the tubing hangers cooperate to inde 
pendently support each of said hangers against movement 
longitudinally downwardly and laterally out of the posi 
tion it occupies when disposed within the bore in side 
by-side relation to the other hanger. 
More particularly, the lower ends of the slots 82 in 

each hanger are tapered as at 83 along beveled surfaces 
84 to provide a means for guiding the hangers into sup 
ported position over the projecting pins 8. To further 
facilitate Such guiding of the hangers into position the 
inner flat surfaces are beveled along their lower edge 
as at 85, while the outer curved surfaces of each hanger 
are beveled as at 86. 
From the foregoing it will be seen that this invention 

is one well adapted to attain all of the ends and objects 
hereinabove set forth, together with other advantages 
which are obvious and which are inherent to the ap 
paratus. 

It will be understood that certain features and sub 
combinations are of utility and may be employed with 
cut reference to other features and subcombinations. 
This is contemplated by and is within the scope of the 
claims. . . 

As many possible embodiments may be made of the 
invention without departing from the scope thereof, it 
is to be understood that all matter herein set forth or 
shown in the accompanying drawings is to be interpreted 
as illustrative and not in a limiting sense. 
The invention having been described, what is claimed is: 
1. Well head equipment, comprising a tubing head 
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having a bore therethrough, a plurality of tubing hangers 
disposable in side by side relation within Such bore, each 
hanger having an opening therethrough and means for 
suspending a tubing string from an end thereof, one Sur 
face of each hanger being curved to fit said tubing head 
bore and another surface being contoured for abutment 
with a surface of an adjacent hanger when so disposed 
within the head, and cooperable means on the tubing head 
within its bore and the curved surface of each hanger for 
supporting all of said hangers against movement longi 
tudinally downwardly within the bore when so disposed 
therein and for independently supporting each hanger 
against movement laterally out of the position it occupies 
when so disposed, each hanger being of such size so as to 
at least substantially close said bore when all are sup 
ported therein and provide a space therein at least sub 
stantially as large as said bore when all are removed 
therefrom. 

2. Well head equipment of the character defined in 
claim 1, wherein any plane tangent to the contoured 
abutting surfaces of each hanger when supported within 
the tubing head is parallel to the axis of the tubing head 
bore Such that each hanger may be removed separately 
of the remainder. 

3. Well head equipment of the character defined in 
claim 2, wherein each hanger is provided with a groove 
thereabout for receiving sealing means therein, the por 
tion of the groove in the abutting surface of each hanger 
being disposable oposite that of an adjacent hanger in 
the supported position thereof. 

4. In Well head equipment comprising a tubing head 
having a bore therethrough and a plurality of tubing 
hangers disposable in side by side supported relation 
within the bore, wherein each hanger comprises a body 
having an opening therethrough and means for Suspend 
ing a tubing string from an end thereof, the improvement 
which comprises an outer surface on one side of each 
hanger body contoured to fit the tubing head bore and 
an inner surface on another side thereof contoured to 
abut with a similar surface of an adjacent body when so 
disposed, any plane tangent to said inner surfaces when 
the hangers are supported in the tubing head bore being 
parallel to the axis of the tubing head bore to permit 
insertion within or removal from the tubing head of any 
one of said bodies separately of the remainder, and coop 
erable shoulder means on the tubing head within the bore 
and the outer surface of each hanger body for independ 
ently supporting each such body against movement later 
ally as well as longitudinally out of the position it occupies 
when so disposed, whereby each body may be maintained 
in its suported position upon insertion or removal of the 
remainder, each hanger body being of such size as to at 
least substantially close said bore when all are sup 
ported therein and provide a space therein at least sub 
stantially as large as said bore when all are removed 
therefrom. 

5. In well head equipment of the character defined in 
claim 4, wherein said cooperable shoulder means com 
prises a substantially vertical slot formed in each hanger 
body at the intersections of its inner and outer surfaces, 
and pins within the bore through the head over which 
said slots may be passed. 

6. In well head equipment of the character defined in 
claim 4, wherein said cooperable shoulder means on each 
hanger body includes a shoulder on a peripheral land 
which extends entirely around the outer surface of each 
hanger body. 

7. In Well head equipment comprising a tubing head 
having a bore therethrough and a plurality of tubing 
hangers Supportable from the head in side by side relation 
within the tubing, wherein each hanger comprises a body 
having an opening therethrough and means for suspend 
ing a tubing string from an end thereof, the improvement 
which comprises an outer Surface on one side of each 
hanger body being contoured to fit the tubing head bore 

O 

5 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75. 

O 
and an inner surface on another side thereof being coil 
toured to abut with a similar surface of an adjacent body 
in the suportped positions thereof, any plane tangent to 
said inner surfaces being parallel to the axis of the tubing 
head bore when hangers are supported therein to permit 
removal from the tubing head of any one of Said bodies 
separately of the remainder, interconnected grooves in 
the outer and inner surface of each hanger body for 
receiving a sealing means, the grooves on the inner 
surfaces being disposable opposite one another in the 
supported positions of the bodies, and a passage in the 
tubing head connecting the exterior thereof with the open 
ing therethrough and communicating with the grooves in 
the hanger bodies in the supported positions thereof to 
permit said sealing means to be pressurized from a Source 
exteriorly of the head. 

8. A tubing hanger, comprising a body having an open 
ing therethrough, means on the body within said opening 
for suspending a tubing string from one end thereof, said 
body having a curved surface on one side thereof and 
any plane tangent to the surface on another side thereof 
being parallel to the axis of the opening, first shoulder 
means on the curved surface for supporting the body 
against movement longitudinally of the opening there 
through, and additional shoulder means on Said curved 
surface and spaced thereabout for preventing movement 
of said body about the axis of said opening. 

9. A tubing hanger of the character defined in claim 8, 
including a groove extending entirely around said sur 
faces of said hanger for receiving sealing means therein. 

10. A tubing hanger of the character defined in claim 8, 
including tubular means surrounding the opening through 
the body at the end thereof opposite that from which the 
tubing is suspended, and a sealing surface about the 
periphery of said tubular means. 

11. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and be 
ing disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within the 
well, and means for supporting all of said hangers against 
movement longitudinally downwardly within the bore 
when so disposed therein and for independently support 
ing at least one of said hangers, against movement later 
ally out of the position it occupies when so disposed, each 
hanger being substantially sector-shaped in transverse 
cross-section and of such size as to at least substantially 
close said bore when all are supported therein and provide 
a Space therein at least substantially as large as said 
bore when all are removed therefrom. 

12. Well head equipment of the character defined in 
claim 11, including means for sealing between adjacent 
hangers as well as between each hanger and the bore 
through the tubing head when said hangers are so sup 
ported therein. 

13. Well head equipment of the character defined in 
claim 11, including cooperable means on said tubing head 
and Said hangers for holding each hanger in supported 
position within the bore through the tubing and against . 
upwardly directed pressures within the well. 

14. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and 
being disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within the 
Well, and means for Supporting all of said hangers against 
movement longitudinally downwardly within the bore 
when so disposed therein and for independently supporting 
at least one of Said hangers against movement laterally 
out of the position it occupies when so disposed, each 
hanger having a surface contoured for abutment with 
the bore through the tubing head when supported therein 
and being of Such size as to at least substantially close 
Said bore when all are supported therein and provide a 
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'space therein at least substantially as large as said bore 
when all are removed therefrom. 

15. Well head equipment of the character defined in 
claim 14, including means for sealing between adjacent 
hangers as well as between said surface on each hanger 
and the bore through the tubing head when said hangers 
are so supported therein. 

16. Well head equipment of the character defined in 
claim 15, wherein said sealing means includes a groove 
about said surface of each hanger for receiving sealing 
material. 

17. Well head equipment of the character defined in 
claim 14, wherein said supporting means comprises co 
operable shoulder means on said hanger and said tubing 
head within the bore therethrough, said shoulder means 
including spaced apart vertically disposed components 
to prevent rotation of each hanger with respect to the 
axis of the bore through the tubing head. 

18. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and being 
disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within 
the well, and means for supporting all of said hangers 
against movement longitudinally downwardly within the 
bore when so disposed therein and for independently sup 
porting at least one of said hangers against movement 
laterally out of the position it occupies when so disposed, 
each hanger having a surface contured for abutment with 
a surface of an adjacent hanger when supported within 
the bore through the tubing head and being of such size 
as to at least Substantially close said bore when all are 
Supported therein and provide a space therein at least 
Substantially as large as said bore when all are removed 
therefrom. 

19. Well head equipment of the character defined in 
claim 18, wherein any plane tangent to said surfaces is 
parallel to the axis of the tubing head bore when said 
hangers are supported therein. 

20. Well head equipment of the character defined in 
claim 18, including means for sealing between each hanger 
(and the bore through said tubing head as well as between 
adjacent hangers when said hangers are supported within 
said bore, said sealing means including a groove in said 
surface of at least one of said surfaces of adjacent hangers 
for receiving a sealing material. - - 

21. For use in suspending tubing from the bore through 
a tubing head, a hanger disposable in upright position 
within the bore, said hanger having a longitudinal opening 
therethrough and being substantially sector-shaped in 
transverse cross-section, means on said hanger for sus 
pending a tubing string from one end thereof, and shoulder 
means on the hanger for abutment with complementary 
shoulder means within the bore of the tubing head when 
the hanger is so disposed to support it against movement 
longitudinally downwardly within said bore and to pre 
vent movement of said hanger laterally out of its sup 
ported position within the bore as well as about the axis 
of said bore. 

22. As in claim 21, including a groove extending about 
the curved side of the hanger for receiving a sealing ma 
terial therein. 

23. As in claim 21, including a groove extending across 
the side of the hanger opposite the curved side thereof 
for receiving a sealing material therein. - 

24. As in claim 21, including a groove extending en 
tirely around said hanger for receiving a sealing material 
therein. 

25. As in claim 21, including means on the hanger 
within the opening therethrough for supporting a back 
pressure valve therein, and an opening on the curved 
side of the hanger for receiving a part on the tubing head 
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to hold the hanger down against upwardly directed pres 
sure within the well. 

26. Well head equipment, comprising a tubing head 75 
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having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and be 
ing disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within the 
well, and means for supporting all of said hangers against 
movement longitudinally downwardly within the bore 
when so disposed therein and for independently support 
ing each of said hangers against movement laterally out of 
the position it occupies when so disposed, each hanger be 
ing substantially sector-shaped in transverse cross-section 
and of such size as to at least substantially close said bore 
when all are supported therein and provide a Space there 
in at least substantially as large as said bore when all 
are removed therefrom. 

27. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and be 
ing disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within 
the well, and means for supporting all of said hangers 
against movement longitudinally downwardly within the 
bore when so disposed therein and for independently Sup 
porting each of said hangers against movement laterally 
out of the position it occupies when so disposed, each 
hanger having a surface contoured for abutment with the 
bore through the tubing head when supported therein and 
being of such size as to at least substantially close said. 
bore when all are supported therein and provide a space 
therein at least substantially as large as said bore when 
all are removed therefrom. 

28. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and 
beind disposable in side-by-side relation within the bore 
through the ?tubing head for suspending tubing within the 
well, and means for supporting all of said hangers against 
movement longitudinally downwardly within the bore 
when so disposed therein and for independently support 
ing each of said hangers against movement laterally out 
'of the position it occupies when so disposed, each hanger 
having a surface contoured for abutment with a surface 
of an adjacent hanger when supported within the bore 
through the tubing head and being of such size as to at 
least substantially close said bore when all are supported 
therein and provide a space therein at least substantially 
as large as said bore when all are removed therefrom. 

29. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and be 
ing disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within the 
Well, and means for Supporting all of said hangers against 
movement longitudinally downwardly within the bore 
When so disposed therein and for independently support 
ing at least one of said hangers against movement lateral 
ly as well as rotationally out of the position it occupies 
when So disposed, each hanger being substantially sec 
?tor-shaped in transverse cross-section and of such size as 
to at least Substantially close said bore when all are sup 
ported therein and provide a space therein at least sub 
stantially as large as said bore when all are removed 
therefrom. - 

30. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hangers 
each having a longitudinal opening therethrough and be 
ing disposable in side-by-side relation within the bore 
through the tubing head for suspending tubing within the 
well, and means for supporting all of said hangers against 
movement longitudinally downwardly within the bore 
When so disposed therein and for independently support 
ing at least one of said hangers against movement later 
ally as well as rotationally out of the position it occu 
pies when so disposed, each hanger having a surface con 
toured for abutment with the bore through the tubing 
head when Supported therein and being of such size as to 
at least substantially close said bore when all are Sup 
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ported therein and provide a space therein at least sub 
stantially as large as said bore when all are removed 
therefrom. 

31. Well head equipment, comprising a tubing head 
having a bore therethrough, a plurality of tubing hang 
ers each having a longitudinal opening therethrough 
and being disposable in side-by-side relation within the 
bore through the tubing head for suspending tubing with 
in the well, and means for supporting all of said hangers 
against movement longitudinally downwardly within the 
bore when so disposed therein and for independently sup 
porting at least one of said hangers against movement 
laterally as well as rotationally out of the position it oc 
cupies when so disposed, each hanger having a surface 
contoured for abutment with a surface of an adjacent 
hanger when supported within the bore through the tub 
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ing head and being of such size as to at least substan 
tially close said bore when all are supported therein and 
provide a space therein at least substantially as large as 
said bore when all are removed therefrom. 
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