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This invention relates to apparatus for hanging one 
tubing string to another tubing string in a deep well. In 
one aspect it relates to apparatus for hanging a string of 
Small diameter tubing to a string of large diameter tubing 
in a deep well so that the large diameter tubing string 
carries the weight of the small diameter tubing string. In 
another aspect it relates to apparatus for hanging more 
than one Small diameter tubing string to a large diameter 
tubing string in a deep well. 
As far as we are aware, the only equipment available for 

attaching a first string of well tubing to a second string 
of well tubing for supporting the first string is known as 
tubing clamps. Such equipment, as the name implies, 
clamps one joint of tubing to another. These clamps 
contain jaws which are drawn and held together in a 
clamping action by bolts. The bolts used with such clamps 
are necessarily small and therefore the clamping force 
available is small. Accordingly, when using tubing 
clamps, from one to two clamps are ordinarily required 
for each joint of tubing to be supported. 
An object of this invention is to provide a suspension 

hanger which does not depend on clamping action. An 
other object of this invention is to provide a simple tubing 
Support which is relatively easy and inexpensive to manu 
facture and to install. Still another object of our inven 
tion is to provide a tubing support which is free from 
separable metal parts such as those which are used in 
ordinary tubing clamps. Yet another object of our inven 
tion is to provide a tubing support which, when installed 
in a well, replaces a relatively large number of conven 
tional tubing clamps. Still other objects and advantages 
of our invention will be realized upon reading the follow 
ing description which, taken with the attached drawing, 
forms a part of this specification. 

In the drawing, FIGURE 1 is a plan view of one em 
bodiment of our invention. FIGURE 2 is a perspective 
of the embodiment illustrated in FIGURE 1. FIGURE 3 
is an elevational view of the apparatus of our invention 
installed to support a small diameter tubing by a large 
diameter tubing. FIGURE 4 is a perspective view of a 
lift device employed in installing the apparatus of our 
invention. FIGURE 5 illustrates another embodiment 
of apparatus of our invention. 
Our device is a tubing support apparatus for use in 

deep wells in which more than one tubing string is re 
quired, Such as Wells completed as dual production wells. 
The device is intended for installations consisting of a 
relatively large diameter supporting string of tubing, and 
one or more additional supported strings of small diameter 
tubing. This one or more additional strings of tubing 
are attached to the Supporting String in such a manner 
that their weight is carried by the supporting string. As 
is well known, such small diameter well tubing as non 
upset 1' or 14' I.D. will not support its own weight 
when run into oil wells of conventional depth. Thus, 
some type of support device is required at various eleva 
tions in the well. For use in a well in which three tubing 
strings are to be run, the device consists of three hollow 
cylinders attached together on their peripheries with their 
axes being mutually parallel. The inside diameters of the 
support cylinders are sized to fit the outside diameters 
of the respective tubing sizes directly above or below 
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collars or couplings. The appropriate cylinder of the 
support device is placed on the main or support string 
above a collar and the additional or supported strings 
are then inserted through their appropriate cylinders. The 
collar or coupling of each supported string rests upon 
its support cylinder. The intervals between these support 
devices are determined by the tensile strength of the small 
diameter supported tubing. The supported strings are cut 
to fit the support device spacing as the strings of tubing 
are run into the well so that the weight transferred to 
?the support by the collar of the supported string will be 
equal to the weight of the supported strings of tubing be 
tween the support being installed and the next lower sup 
port. In fabrication of the support device the axial centers 
of the Support cylinders are such as to provide for a mini 
mum diameter of the finished support device. The over 
all diameter of this support device is not greater and is 
usually less than the sum of the diameters of the couplings 
of the large diameter and one small diameter tubing. 

Referring to FIGURE 1, reference numeral 11 is a well 
casing in which a tubing hanger 16 of our invention is 
placed. This hanger consists of a support tubing sleeve 
or cylinder 2 which has outside and inside diameters 
approximately the same as corresponding diameters of a 
coupling used with the tubing on which sleeve 12 is to be 
placed. Support tubings are frequently made of external 
upset end tubings (EUE) so that threads for accommoda 
tion of couplings will not reduce the cross sectional area 
of the tubing. This requirement is preferred because 
this support tubing must carry not only its own weight 
but also the weight of the one or more strings of small 
diameter tubing. Sleeves or cylinders 3 and 4 are for 
carrying the weight of the supported tubing strings. In 
FIGURES 1 and 2 are illustrated means for rigidly attach 
ing sleeves 3 and 14 to sleeve 12. These means are pref 
erably welds 5 at the particular positions illustrated in 
the drawing. Sleeves 3 and 14 are positioned some little 
distance apart. In this particular illustration separate 
lines joining the centers of the sleeves 13 and 14 with 
the center of the sleeve 12 form an angle of 60 degrees. 
Some spacing is necessary so that upon installation of 
sleeve 4, sleeve 3 can be installed with sufficient room 
for welding. The upper surface of sleeve 12 is provided 
with a beveled surface 19, as illustrated, so that upon 
lifting this apparatus upward through a casing there will 
be no tendency to hang up on irregularities along the 
inner wall of the casing. Similarly, the lower ends of 
the sleeves 3 and 14 are provided with beveled surfaces 
18 so that as the tubings are lowered through the casing 
there Will be no tendency to hang up due to irregularities 
in the casing. 

in order to make certain that this apparatus will have an 
•Over-all diameter less than the combined diameters of the 
couplings of the well tubings involved, we grind off 
or otherwise remove a portion of the sleeves 13 and 14 
throughout the lengths thereof so that the effective diam 
eters of the assembly are reduced. One convenient meth 
od of removing such a portion of a wall of the sleeve is 
merely by grinding on an abrasive wheel. However, the 
use of a grinding wheel provides a simple method for this 
operation with the result that a concave surface or an 
approximate plane Surface can be produced. In this 
manner the curvature of the ground surface can be made 
approximately the same as the curvature of the outer 
surface of sleeve 2 and in this manner we believe an ex 
cellent fit of one sleeve against the other is obtained. 
FIGURE 3 illustrates tube hanger 16 of our invention 

installed in relation to the support and supported strings 
of tubing and shows the beveled edges 18 and 19 of 
sleeves 2 and 13, respectively. Sleeve 12 is shown as 
resting upon a coupling 22 of an EUE support tubing. 
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Reference numerals 20 and 20a are the ends of joints of 
tubing connected by a collar 22. Sleeve 4 is shown as 
being positioned immediately below coupling 23 which 
joins adjacent ends of tubings 21 and 2a. These latter 
tubings are usually NU (non-upset) tubings. The relative 
position of collar 23 on the supported tubing string 39 is 
illustrated relative to the position of the Support collar 22 
on the support tubing string 40. In this manner collar 23 
transmits to sleeve 14 the weight of a portion of the tubing 
string 39 and this weight, plus the weight of the tubing 
hanger 16, is transferred to the support collar 22. 
One method of fabricating a tubing hanger similar to 

that illustrated in FIGURES 2 and 3 is to turn out or 
remove the threads from the inside of a coupling fitting 
the tubing of string 40. When these interior threads are 
removed, the coupling then slips over the upset end of 
the tubing and rests upon coupling 22. We have found 
that such a coupling can be cut into two portions to 
provide a pair of sleeves 12 suitable for producing two 
hangers. Sleeves 14 can be made by removing the 
threads from a coupling fitting the tubing of string 39. 
If desired, pipe can be used for fabrication of the sleeves 
14, 13 and 12 in place of couplings. Beveled surface 
19 is preferably produced while the coupling is yet in 
the lathe at the time of turning out the threads. In 
case the sleeve is made from pipe, the beveled surface 
is made prior to cutting off the sleeve 12. After pro 
ducing the beveled surfaces 8 and 19 and removal of 
the threads, the Small diameter sleeves are ground to 
produce the surface 17. The members are then ready 
for welding for the production of the finished hanger. 
Usually a number of these hangers is required for use 
in a given well. Hangers are assembled on a jig to in 
Sure alignment of support rings. 
The installation of the hangers in the well or, in other 

Words, running of the several tubing strings with the 
Small diameter tubings to be supported by large diame 
ter tubing is as follows. In the explanation which fol 
dows the tubing hangers are placed at approximately 
1000-foot intervals. In running the tubings the first joint 
of Small diameter tubing is positioned with respect to 
the bottom end of the first joint of large diameter tub 
ing so the tubing strings will bottom at the desired ele 
vations for production from separate formations. Such 
tubing strings are usually tied together at as near their 
bottom ends as possible by such means as a tubing clamp, 
Well packer, dual production landing nipple or mandrel, 
or with a pump. The tubing strings are then run in a 
normal manner to the joint of large diameter tubing near 
est the 1000-foot mark. A tubing hanger 16 is placed 
on the collar at the upper end of the last joint of large 
diameter tubing and then the lower end of the next joint 
is inserted through the ring or sleeve 12 and made up 
With collar 22 as usual. This operation so far has po 
sitioned a hanger 16 on its support collar 22. 

This Support hanger is intended to carry the weight 
of the small diameter tubing above the aforementioned 
tubing tying means. The string of small diameter tubing 
is run to the extent that the last joint extends through 
ring or sleeve 14 of the hanger. A special slip, FIG 
URE 4, is attached to the small diameter tubing string 
and a lifting pull applied approximately equal to the 
Weight of the 1000 feet of tubing to be supported. As 
is well known, steel is elastic, and this pull which may 
be 500 pounds or more, depending on the weight of 
the tubing, elongates the 1000 feet of tubing at least 
Some inches. The elongated tubing is marked at such 
a distance above the top surface of sleeve 14 required 
for threads. The pull on the tubing is slacked and the 
slip released, then the marked joint of tubing is removed, 
cut at the mark and threaded. This cut and threaded 
joint is again made up, the slip attached and the pulling 
force applied. The tubing is again stretched. The sleeve 
14 is placed over the threaded end of the tubing and 
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collar 23 is then made up on the newly cut threads un 
til it rests firmly on the top surface of the sleeve 14. 
Then upon releasing the upward pull on the slip, the 
tubing weight carried by the slip is transferred to sleeve 
14 of the hanger. 
Upon release of the slip, the installation of the hanger 

for the first 1000 feet of small diameter tubing is com 
plete. For the next 1000 feet the tubings are run, with 
the small one being marked, cut and threaded, etc., as 
hereinbefore explained. Each tubing hanger is intended 
to support the weight of the small diameter tubing down 
to the next hanger. The large diameter tubing provides 
the supports for the hangers and their loads of 1000 
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foot sections of small diameter tubing. 
In one installation from 20 to 30 minutes were re 

quired to install a hanger. The time required for such 
installation depends largely upon the ease with which 
the small diameter pipe can be threaded. In the in 
stallation which required from 20 to 30 minutes to in 
stall a hanger, the small diameter pipes threaded rela 
tively easily. The support hangers were spaced at 10 
joint intervals of the large diameter tubing; thus the 
time required for running the tubing averaged from 2 to 
3 minutes per joint. Such running time compares fa 
vorably with installing two conventional tubing clamps 
per joint of support tubing. 

In another installation standard black iron pipe was 
used as the small diameter tubing and some little diffi 
culty was encountered in its threading. The result was 
that from 20 to 45 minutes were required to install a 
hanger for the support of two strings of the iron pipe 
on a string of 2-inch support pipe. However, in this 
case support hangers were installed 15 joints of 2-inch 
pipe apart and the running time per joint of 2-inch pipe 
was from about 1/2 to 3 minutes per joint. This run 
ning time also compares favorably with the running time 
when using two conventional tubing clamps per joint. 

In Some cases it may be advisable to use 1-inch, con 
tinuous-weld, screw end line pipe for the supported tub 
ings in a well. Such pipe has a free hanging length 
of approximately 1870 feet with a safety factor of 1.75. 
In such a case the tubing hangers can be placed approxi 
mately 1800 feet apart, which spacing then reduces the 
number of required support hangers. 

Because of the close fit of three strings of tubing in 
a 5/2-inch casing, a 1-inch tubing string cannot wrap 
around the 2-inch tubing string. Furthermore, this wrap 
ping around is eliminated because the small diameter. 
tubing string is hung under tension in the casing. 

In one case in which the tubing support apparatus of 
this invention was employed, three tubing strings were 
run in the well in which the support string was a 2 
inch EUE tubing and the two supported strings were 
1-inch NU tubing. These tubings were run in a 5%- 
inch, 14-pound casing to 3300 feet. In this case 11 
hangers were required and were placed at 300-foot inter 
vals. In this same installation, when using conventional 
clamps, 220 clamps would have been required. The total 
cost at prevailing prices of this number of clamps was 
$517 in contrast to $44 for 11 tubing hangers. Thus 
a marked savings was realized. The running time using 
the tubing hangers was approximately the same as would 
have been required if the conventional clamps had been 
used. 
Had Sufficiently strong 1-inch pipe been used for the 

above-mentioned installation, only three support hangers 
of our invention would have been required when run 
at 1000-foot spacing. At $4.40 per hanger only $13.20 
Worth of hangers would have been required. Many ad 
vantages are realized when using the tubing hangers of 
our invention. One advantage is that the outside diame 
er of the tubing bundle, as illustrated in the drawing, 
is reduced to a minimum and is obviously less than that 
realized when using conventional bolted clamps. A sec 
ond advantage is that it eliminates the problem of drop 
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ping loose pieces of metal down the casing or hole be 
cause of clamp breakage as is associated with the use 
of conventional bolted clamps. Furthermore, the Sup 
ported tubing is in tension and bending forces due to 
compression are thus eliminated. Also, the number of 
supports required is much less than when bolted clamps 
are used; hence, the cost per installation is markedly 
reduced. Other advantages will be realized by those 
skilled in the art upon fabricating and using the tubing 
Supports herein disclosed. 
Another embodiment of support is illustrated in FIG 

URE 5. This embodiment is, broadly, the same as that 
illustrated in FIGURE 1 with only a minor difference. 
Support sleeve 30 is the large diameter sleeve and sleeve 
31 is a small diameter sleeve such as illustrated in FIG 
URE 1. In this embodiment sleeve 31 is welded at welds 
33 and 34 to the exterior surface of sleeve 30. After 
completing these welds, sleeve 32 is welded at weld 35 
to sleeve 30 and at weld 36 to sleeve 31. This embodi 
ment shows the use of two small diameter sleeves 31 and 
32 of unlike diameters to accommodate supported tub 
ings of unlike sizes. In some three-tubing installations 
the two supported tubing strings required have different 
sizes and accordingly such a support hanger as illustrated 
in FIGURE 5 is used. However, even when using 
sleeves 31 and 32 of different sizes the method of con 
struction as illustrated in FIGURE 1 can be used, that 
is, the two sleeves can be welded to the large diameter 
sleeve only. 
We have provided a special slip type elevator for lift 

ing and for stretching the small diameter tubings while 
running the several tubing strings in the well. This appa 
ratus is illustrated in FIGURE 4. This apparatus com 
prises a body member which is actually a single slip mem 
ber 4 provided with teeth 45 as illustrated. These teeth 
are rounded in form to fit approximately the tubings with 
which the apparatus is to be used. A bail or clevis 42 
is placed through opening 43 in body 41. At the ex 
tremities of opening 43 the ends cf this bail member, 
in its construction, are bent upward and fastened together 
at Weld 44. This member then forms a very strong mem 
ber with which to pull the apparatus and attached tub 
ing. A U-shaped strap 46 is provided with a pair of 
openings 53, 54 through which the large diameter end 
50 of a pin 47 extends. A sleeve 56 is welded to the 
U-shaped strap at the outer end of one of the openings 
to provide a conduit through which a small diameter end 
56a of the pin extends. The large diameter end 58 of 
pin 47 terminates as a shoulder 51, as illustrated. The 
outer end of sleeve 56 is threaded to accommodate a 
cap 48 which is provided with an opening sufficiently 
large to accommodate the Small diameter end 56a of 
the pin 47. The end of the small diameter portion of 
pin 47 is threaded to accommodate a nut 49. This nut 
prevents the pin from being removed from one side of 
the apparatus while the shoulder 51 prevents the pin 
from being removed through the cap 49 since the shoul 
der 51 has a greater diameter than the opening in the 
cap. This shoulder 51 is so positioned on the pin that 
the pin can be withdrawn through the sleeve such a 
distance that the U-shaped strap can be assembled in 
operative position on body member 41 or removed there 
from. The strap is so constructed that when in operative 
position the strap holds the tubing tightly against the 
teeth of the slip. A slot is provided in body 41 as illus 
trated. The upright axis of this slot 55 makes a slight 
angle with the vertical in such a direction that as the 
force of gravity pulls the U-shaped strap and the pin 47 
downward, the strap holds a tubing firmly against the 
teeth 45. This angle of slope is illustrated in FIGURE 
4, and in one case was 14 from vertical. 

In a second installation the hanger apparatus illustrated 
in FIGURE 1 was fabricated from one-half of a 2-inch 
EUE coupling, a short section of 1/4-inch line pipe to 
hang a 1-inch I.D. pipe and from a short section of 1 
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6 
inch I.D. line pipe to hang a 34-inch I.D. pipe. The 
sleeves made from the 14-inch and the 1-inch pipes had 
to be reamed a slight extent to accommodate the 1-inch 
and the 34-inch pipes. This embodiment of the hanger 
as fabricated cleared a 4.62-inch inside diameter casing. 
When using such a tubing hanger in a Well Spaced at 
intervals of 15 joints of the 2-inch support tubing, this 
installation would have required 440 conventional clamps 
at a cost of $1,034 in contrast to 15 hangers at a total 
cost of $67.50. This difference is a material difference. 
The well service time was approximately the same as it 
would have been if conventional clamps had been used. 
While certain embodiments of the invention have been 

described for illustrative purposes, the invention obvious 
ly is not limited thereto. 
That which is claimed is: 
1. In a deep well a production tubing assembly com 

prising a first tubing string, said first tubing string com 
prising first and second joints of tubing, a first coupling 
joining said first and second joints of tubing, a second 
tubing string, said second tubing string comprising third 
and fourth joints of tubing, a second coupling joining 
said third and fourth joints of tubing, a first hollow cy 
lindrical member around said second joint of tubing, 
said first hollow cylindrical member having approximate 
ly the same inner and outer diameters as the correspond 
ing diameters of said first coupling and being positioned 
immediately below said first coupling, a second hollow 
cylindrical member around said third joint of tubing im 
mediately above said second coupling and having ap 
proximately the same inner and outer diameters as the 
corresponding diameters of said second coupling, said 
first and second cylindrical members being positioned at 
the same level and rigidly attached to each other where 
by said first cylindrical member supports said first cou 
pling and at least a portion of said first tubing string, said 
second coupling and the portion of said second tubing 
string above said second coupling supporting said first 
and Second cylindrical members and said portion of said 
first tubing string, and the end surface of said first cy 
lindrical member in contact with said first coupling and 
the end surface of said second cylindrical member in 
contact with said second coupling being flat surfaces. 

2. An apparatus for hanging first and second well tub 
ing strings to a third well tubing string in a deep well 
comprising hollow cylindrical first and second members 
having approximately the same inner and outer diam 
eters as the corresponding diameters of couplings fitting 
the tubings of the first and second well tubing strings, 
respectively, the upper end surfaces of the first and sec 
ond hollow cylindrical members being flat when the 
apparatus is oriented in its operable position, the flat sur 
faces Supporting couplings of vertically positioned first 
and second tubing strings, a third hollow cylindrical 
member having approximately the inner and outer diam 
eters as the corresponding diameters of a coupling fitting 
Said third well tubing string, the lower end surface of 
said third hollow cylindrical member being flat when said 
apparatus is oriented in its operable position, the flat 
surface of the third cylindrical member resting on a 
coupling fitting said third tubing string, the cylindrical 
members being positioned with their longitudinal axes 
mutually parallel, each of said first and second cylindrical 
members having a portion of their wall removed in such 
a manner that the wall remaining comprises a flattened 
Surface the axis of which is parallel to the longitudinal 
axes of said first and second cylindrical members, each 
of the first and second cylindrical members being rigidly 
joined to the exterior surface of said third cylindrical 
member along each flattened surface in such a manner 
that the longitudinal axes of the three cylindrical mem 
bers are mutually parallel, whereby the distances, meas 
ured along separate straight lines normal to and through 
the longitudinal axes of said first and third members, 
and through the longitudinal axes of said second and 
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third members from the outer edges of the first and 
second cylindrical members opposite the corresponding 
axes to the edge of the third cylindrical member oppo 
site the corresponding axes are less than the combined 
outer diameters of said first and third members and less 
than the combined outer diameters of said second and 
third members, these diameters as combined being taken 
separately in directions normal to the directions of the 
corresponding lines, and said tubing strings being so 
positioned with respect to each other that points of inter 
section of the axis of each tubing string with a plane 
normal to the axes define the corners of a triangle. 
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