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Cicero C. Brown, Houstor, Tex.
Application September 12, 1952, Serial No. 369,334
7 Claims. (Cl. 166—78)

This invention relates to new and useful improvements
in. well head apparatus.

This application is an improvement on my copending
U. S. patent application, Serial Number 262,014, filed
December 17, 1951, for Well Head Apparatus, new Pat-
ent No. 2,660,248, issued November 24, 1953. -

An object of this invention is to provide a well head
apparatus which is so constructed that the well tubing
‘which is suspended from the apparatus may be either
rotated or moved longitudinally, as conditions require,
whereby various well operations and the setting of the
well tools may be accomplished after the tubing has been
landed, such apparatus constituting an improvement over
the- above-identified application in that the longitudinal
movement of the tubing is effected by fluid pressure.

An important object of this invention is to provide an
improved well head apparatus including a tubing hanger
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assembly which has a piston membes which co-acts with

the tubing whereby a fluid pressure may be utilized for
causing longitudinal movement of said piston member
and said tubing to set a well packer or the like, or to
place the tubing under tension after setting of the well
packer or the like. .

Another object of this invention is to provide in a-well
head apparatus a hold-down means for the tubing hanger
pody which is adapted to be slidably engaged with said
body, thereby eliminating the damaging effects due to the
psual rotatable hold-down means.

Still another object of this invention is to provide a
hold-down means for a tubing hanger body which en-
gages substantially the entire annpular upper edge or
groove in said body, thereby distributing the load on
said” hold-down means and assuring uniform seating of
the hanger body in the tubing head.

The coastruction designed to carry out the invention
will be hereinafter described together with the other
features thereof. )

The invention will be more readily understood from
a reading of the following specification and by reference
to the accompanying drawings forming a part thereof,
wherein an example of the invention is shown, and
wherein: :

Figure 1 is a vertical sectional view of the well head
apparatus of this invention.

Figure 2 is a view, partly in section and partly in ele-
vation, and illustrating particularly the locking arrange-
ment for locking the piston member in the raised posi-
tion, : : ) . .

Figure 3 is a horizontal sectional view taken on line 3—3
of Figure 1; and illustrates particularly the the hold-down
means or device for holding the tubing hanger body in
its seated position. o

Figure 4 is a view illustrating one of the arcuate shoe
members of the hold-down means or device.

Figure S is a sectional view, illustrating details of the
‘hold-down means or device of this-invention for use with
the -well head apparatus. . o
¢ Figure 6 is a view, partly in elevation and-partly in
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section, illustrating a modified form of the apparatus
shown in Figure 1.

In the drawings, the numeral 10 designates the tub-
ing head, which is adapted to be mounted on and sup-
ported by a conventional casing head (not shown).
Above the tubing head 10 there is mounted a tubular
adapter or extension 11 which is suitably secured to the
tubing head 1¢ by bolts 12 (Fig. 2) or any similar se-
curing means. The tubing head 10 and the adapter 11
have substantially the same inside diameter and are
adapted to receive the tubing hanger assembly desig-
nated by the letter A. The tubing hanger assembly A in-
cludes a tubing hanger body 14 which seats in the tubing
head 10 and is held in the seated position by a hold-down
means or device designated by the letter B, which will be
described in detail hereinafter. The tubing hanger as-
sembly A also includes a piston member 15 disposed
above the tubing hanger body 14 and such piston mem-
ber 15. includes an anti-friction means such as the ball
bearings 16. The tubing hanger assembly A has a
tubular stem 19 extending therethrough, which has an
upper portion 24 of enlarged outside diameter as
compared to the diameter of the tubular stem - 9.
The lower end of the tubular stem 19 is coupled
to the upper end of the tubing string T so that the tubing
T moves longitudinally and rotatably with the stem 19.
The enlarged diameter portion or projection 24 of the
stem 19 contacts and is preferably secured to the upper
portion of the piston member 15, whereby the stem 19
and the tubing T may be rotated on the anti-friction
means 16 while the tubing hanger body 14 remains fixed
relative thereto. Longitudinal movement of stem 19
and tubing T can also be effected by admitting fluid
under pressure to a point below the piston membser 15
through an inlet 17, which inlet communicates with a
pump or other source of fluid pressure (not shown), the
inlet of such fluid pressure being controlled by a valve
18. The fluid pressure moves the piston member 15,
and consequently the tubing T, longitudinally from the
position shown in Figure 1, wherein the piston member
is resting upon the upper end of the tubing hanger body
14, to a position as shown in Figure 2 where it is locked
by a suitable locking means L. The particular construc-
tion of the well head apparatus of this invention there-
fore permits. rotation of the tubing, where necessary to
set a rotatable type packer, or longitudinal movement
by hydraulic or fluid pressure to set a packer or similar
tool which is adapted to be set by longitudinal movement.
Also the longitudinal movement of the stem 19 and tub-
ing T can be utilized to place the tubing under tension
after the packer or similar device within the well casing
has been set or otherwise actuated.

Referring now to Figures 1 and 2 particularly, there-
in it can be seen that the tubing head 10 has threads in-
ternally disposed at 10q,” which threads provide a_con-
nection through an adapter or directly to the conventional
casing head (not shown). The tubing head 10 also has
the usual side outlets 20 for the passage of well fluids.
The upper end of the tubing head has a radial flange
21 which has longitudinal openings therethrough for the
reception of the bolts 12 (Figure 2). These bolts 12
connect the tubing head ‘19 to the adapter or extension
11 which has a similar flange 22 with aligned openings
therethrough wherein the bolts 12 dre mounted. A suit-
able seal ring 23 is disposed between the flanges 21 and
22 in the usual manner. The adapter 11 is preferably
of substantially the same internal diameter as the internal
diameter of the tubing head 18 and in effect forms an
extension of the tubing head 10. This adapter 11 may be
of any desired length, the length to be determined by
the particular use to which the apparatus is subjected.

. For exgmple, if the apparatus is to bg: used in conjunq-_*
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tion with a well packer on the lower end of the tubing-

which is set by a longitudinal movement, rather than a
rotational movement, the length of the adapter 11 ‘will
be determined by the amount of longitidinal movement
necessary to set the packer, as well as any additional lon-
gitudinal movement desired to place the tubing T under
tension. The upper ¢nd of the adapter 11 has a flange
25 with suitable longitudinal boit openings therethrough,
whereby the usual blowout preventer and control equip-
ment may be mounted theteon. Also this flange 25 per-
mits the' connection of the particular locking device L of
this invention, as will be described in detail hereinafter.

As. was previously pointed out, the tubing hanger as-
sembly A includes a tubing hanger body 14. 1In the
form of the invention shown in Figures 1 and 2, this
tubing hanger body 14 has 4 downwardly and inwardly
inclined conical or taper metal seating surface 26 which
seats upon a similarly inclined annular shoulder or seat
27 on the inside of the tubing head 18. This engacement
of the seating surface 26 with the inclined seat 27 pro-
vides & metal-to-metal contact and seal. Additionally,
there is disposed about the periphery of the hanger body
14 seal rings 28 which enhénce the seal between the tub-
ing head 10 and the hanger body 14. The bore 14a of
the hanger body is of a smooth highly-polished metallic
surface . which provides a métal-to-metal seal with the
oufer surface of the tubing tubular stem 19. Further
sealing action is provxded with the annular resilient band
29 and the seal ring 3¢ which are disposed between the
outer surface of the tubular stem 19 and the bore 14a.
The band 29 is disposed above a packing nut 31 and the
ting 30 is positioried in a recess in the inuer surface of
the nut 31. Tt will be appreciated that these seal rings

and the seal band can be made of any suitable resilient .

matéiial such as rubber or synthetic material which will
serve to prevent the passage of fluids.

About the upper peripheral surface of the hanger body
14, there is formed an anmular groove 32 which has the
lateral surface thereof 32z inclined inwardly and up-
wardly. This groove 32 is adapted to receive a hold-
down means or device generally indicated By the letter
B, as particularly shown in Figures 3-5, which device B
serves to hold the hanger body 14 in its seated position
with the inclined conical surface 26 in engagement with
the inclined shoulder 27 of the tubing hgad 10. The
hold-down means or device B includes a segmental, arcu-
ate shoe member 33 which is of a length equal to sub-
stantially one-third of the circumference of the annular
groove 32 in the tubing hanger 14.  With thé shoe mem=
ber 33 being of substantially one:third the circumferemnce
of the annular groove 32, theré i§ ‘employed thre¢ of
such shoe members so that substantially uniform engage-
ment throughout the entire periphery or circumference
of the groove 32 is effected. Tt will be '1pmec1ated of
course, that if the length of the shoe member 33 is short-
ened or lengthened, that more or less of the shoe mem-
bers 33 tay be utilized as desired, so long as ‘substan-
tially the entire periphery or circumference of the an-
finlar groove 32 is contacted by the $hoe members 33.

‘Bach shoe member 33 has an upper inclined surface
334 and a lower inclined surface 33b to facilitate the ‘séat-
ing of the shoé member within the groove 32. The lower
inclined surface 33b in its seated position will‘contact the
inclined surface 322 of ‘the ‘groove 32, ‘while the upper
inclined surface 33a pérmits the piston ‘member 15 to
seat upon the top of the tubing hinger 14, as will be
hereinafter described. Each shoe member 33 fits within
an annular inner recess 35 in the ‘tubing head 19, -and
such recess 35 is of sufficient lateral depth to permit the
eritire Shoe member to beé withdrawn 'so that the full
bore of the tubing head 190 is available without obstruc-
tion. This recess 35 communicates with a lateral pas-
sage 36 in the flange 21 of the tubing head 18, “As many
of such passages 36 thay be formed as desired for cor-
responding with the mumber of shoe members 33 ‘which
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are utilized. Within each passage 36 there is disposed a
shaft 37 having threads 37a (Fig. 5) on one end there-
of which engage with threads 33c in an opening substan-
tially. centrally disposed in the shoc member 33, while
the other end of the shaft 37 preferably has flat surfaces
37b which are adapted to receive a wrench or handle
to turn the shaft 37. Intermediate of the two ends of
the shaft 37 there is formed a radial flange 37c¢ which is
of substantially the same diameter as the passage 36,
while the rest of the shaft 37 is of a reduced diameter,
leaving an anaular space between the shaft 37 and the
walls of the passage 36. A locking nut 38 holds the
shaft 37 in position with a packing means 39 of the usual
type inserted beiween the nut 38 and the radial flange
37c. The radial flange 37c¢ is prevented from movement
toward the shoe member 33 by reason of an inwardly
extending radial shoulder 48, so that the radial flange 37¢
is confined in its axial movement, and thereby confines
the axial movement of the shaft 37. Since the shaft 37
is confined against axial movement in the passage 36, upon
rotation of such shaft 37 the threads 37a engage with
the threads 33c to effect a lateral movement of the shoc
member 33. As will be apprbuated this movement of
the shoe member 33 will be from its retracted position
shown in Figure § to its lockmg position shown in Figure
1. Of course when it is desired to remove the tubing
hanger body 14, it is simply necessary to reverse the rota-
tion of the shaft 37 to retract the shoe member 33 to
the position shown in Figure 5. By reason of the particu-
lar construction of the hold-down means B the engage-
nient of the shoe member 33 in the annular groove 32
of the hanger body 14 is effected threugh a sliding action
of the shoe member 33 with respect to the groove 32.
Theré would actually be little contact between the shoe
member 33 and the inclined surface 32« of the groove
32 until the shoe member 33 and reached its final and
fully seated position, so that there is very little wear
with this construction. Additionally. the contact of the
shoe members 33 throughout substantially the entire pe-
riphery or circumference of the annular groove 32 re-
sults in a uniform distribution of the load on the held-
down means B and ithereby assures a proper seating of
the tubing hanger body 14 in the position shown in Fig-
ure 1.

~ When the tubing hanger hody 14 of the tubing hanger
assembly A s in the seated position shown in Figurc !
with the hold-down means B holding the hanger body 14
in position, the piston member %3 of the tubing honger
assembly A is disposed above such body 14. As was
previously pointed out, thé piston member 15 jncludes an
anti-friction means such as the ball bearings 16 which
are -disposed between an upper vace plate or ring 45 and
a Tower race plate or ring 46 which have suitable grooves
therein for the rolh'ng action of the b.xll bearings 16. The
upper race plate 45 s in contact with and is preferably
welded as at 47 to the enlarged dmm“tﬂ portion 24 of
the tubular stem 19. The lower race plaic 46 has at-
tached ‘thérebelow an annular plate or ring 48 which is
-~ connected by means of screws 49 or any similar securing
means. Suitable recesses are also provided in the lower
portion of the race plate 46 to receive the sealing rings 50
and 51 of rubber or a similar resilient material. - The
seal ring 50 pxowdes a seal between the piston member 15
and the exterior of the tubing T while the seal ring 51
prov1des a seal between the bore 11a of the tubing head
extension 11 and-the- pxston member 15,

Tt 'will ‘be -observed ‘in Figure 1 particularly that the
tubing T is of ‘a reduced cross-section or thickness in the
area adjacent the piston member 15 whereby a shoulder
55 is provided on the tubing exterior surface to engage
with the lower edge of the lower ring 48. This confines
the piston 15 between ‘the enlarged tubing section T and

‘the ‘shoulder ‘85 and thereby connects the piston member

15 to the tubing T so that movement of the piston merm-
ber 15 ¢ffects a similar movement of the tubing T. As

.



2,788,073.

éan be seen in Figs. 1 and 2, the inlet for the fluid under
pressure through line 17 permits the pressiire fluid to act
below the. piston member 15 to urge such member 15 lon-
gitudinally upwardly within the tubing head extension 11.

Thus, by means of the fluid pressure entering through
the inlet line 17, the piston member 15 may be moved
from its initial or lower position wherein it is resting upon
the top of the tubing hanger 14, as shown in Figure 1, to
its raised or upper position shown in Figure 2. The
movement of the piston member 15 from its lower to its
raised positon also moves the tubing T a corresponding
amount, depending upon the length of the tubing head
eXtehsion 11. When the piston member 15 reaches its
raised position as shown in Figure 2, the flange ring 56
has not yet been put into position so that the piston mem-
ber 15 can be moved up a sufficient distance to expose
the groove 57 in the periphery of the upper race member
45, In other words, the groove 57 is moved up above
the top of the flange 25 so that a flexible metallic spring-
like ring 58 can be placed in position within the groove
57. This ring 58 is preferably of the split-ring type which
tends to expand radially outwardly. When the ring 58
has been placed below the groove 57, the piston member
15 is then moved downwardly. by a release of some of the

fluid pressure 17 to place the ring 58 within the recess 60

of the flange 25.

This recess 60 forms a shoulder 61 upon which the ring
58 rests. Thus the ring 58 prevents the further down-
ward movement of the piston member 15 once the ring
58 has been placed in the position shown in Figure 2.
This ring 58 therefore comprises one of the elements of
the locking means L which holds the piston member 15
in the raised position. Additionally to prevent the fur-
-ther upward movement of the piston member 15 once it
‘has reached the raised position shown in Figure 2, the
flange 56 and the U-shaped ring 62 can be placed in posi-
‘tion and locked to the flange 25 by means of bolis 63
‘which pass through aligned openings in the flanges 56 and
25, The legs 62a and 625 fit into annular notches $4 and
65 respectively, thereby preventing displacement of the
'U-shaped ring 62. Although this particular form of lock-
ing means L has been shown in Figure 2 for securing the
piston member 15 in the raised position, it will be ap-
preciated that other types of known locking structures
could be utilized for such purpose. Additionally, it will
be appreciated that the ring 58 may be of suitable thick-
ness so that it can be initially dispcsed in the groove 57
when the well head apparatus is lowered into the position
shown in Figure 1 so that upon the raising of the piston
member 15 the ring 58 will automatically snap into posi-
tion in contact with the walls of the recess 60.

In the operation of the well head apparatus shown in
Figures 1 and 2, the tubing T with the tubing hanger as-
sembly A are forced or moved downwardly through the
blowout preventer equipment or other similar control
equipment which would be disposed on the flange 25,
which equipment is conventional and is therefore not
shown in the drawings. In this connection, it will be
observed that the upper end of the enlarged diameter
portion 24 may have a plug threaded into the threads 66
to prevent the release of pressure during the lowering of
the tubing into the casing and while the blowout pre-
venters are in use, Also, the upper end of the portion 24
may have threads around the periphery thereof, such as
those designated by the numeral 67 whereby the exterior
diameter of the assembly is reduced but permitting the
addition thereto of a flange 68 having matching threads
68a for threading to the threads 67. This flange 68 is
preferably added so that the usual Christmas tree equip-
ment can be attached thereto.

Until the tubing hanger body has reached its seated
position as shown in Figure 1, the shoe members 33 on
the hold-down means B are retracted, but as soon as the
tubing hanger body 14 is seated, the hold-down means B
js actuated to move the shoe members 33 into the posi-
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tion shown in Figure 1 thereby securing the tubing hanger-
body 14 in its seated position. Due to the presence of’
the plug or backcheck valve (not shown), which is
threaded into the threads 66 in the tubing, and since the
tubing hanger body 14 is sealing off the annular space
between the tubing head 10 and the tubing T, the blow-
out preventer equipment may be removed from the flange
25 and then the usual Christmas tree equipment may be
added to the tubing at its upper end.

With the Christmas tree equipment in position, the
usual washing operations can be effected through the tub-
ing to displace the mud within the casing, as well as the
other well operations such as acidizing. Thereafter, the
packer or other well device which may be connected to
the tubing T may be actuated by a rotation of the tubular
stem 39 on the anti-friction means or ball bearings 16 to
effect a rotation of the tubing T, if such rotation is de-
sired or necessary to set a rotatable type of packer or
other type of equipment,

If the packer is set by rotation, then it is usually de-
sirable, particularly in older tubing, to take a tension in
the tubing, and this is effected by the admission of a fluid
under pressure through the inlet 17 by the opening of
the valve 18, whereby the piston 15 and the connected
tubing T is moved longltudmally the distance of the-tub-
ing head extension 11 and is then secured in 1ts locked
position as shown in Figure 2.

In some instances it may not be necessary or desirable
to rotate the tubing T and the longitudinal movement can
then be utilized to set the packer or other tool by simply
moving the piston member 15 upwardly. Thus it can
be seen that the longitudinal movement of the tubing T
by the use of the fluid pressure can serve to actuate a re-
ciprocating type packer or can be used to take a tension
in the tubing when setting a rotatable type packer. It
should also be pointed out that the tubing head extension
11 may be 'of suitable length so that a tension may also
be obtained in the tubing even though the packer or other
device is set simply by a longitudinal movement, This
length of the tubing head extension 11 can easily be calcu-
lated by knowing the particular tool that is’ being used-
and therefore the desired length or height of ‘the tubing
head extension 11 can be determined and such s1ze can be
used.

In Figure 6, a modification of the structure shown in
Figures 1 and 2, is illustrated. This modification is based
upon the same principle of operation, but utilizes a some~
what different construction for the tubing hanger body 14
and the piston member 15, Thus in Figure 6, the tubing
hanger body i4 has an annular resilient lip or sleeve 70
which is held in firm engagement with the tubular stem 19
by means of a circular spring 71 engaging within a groove
in the lower end of the resilient sleeve 70. This resilient
sleeve 7@ is held on the tubing hanger body by a hook-
shaped member 72 and is retained against inward collapse
by metallic hock-shaped segments 73. The tubing hanger
body 14 of Figure 6 has a similar inclined seating surface
26 which engages with the inclined shoulder 27 on tubing:
head 18. Also, a packing means 75 and an O-ring 76 are
utilized in the form shown in Figure 6.

Also, in Figure 6, the tubing hanger body 14 is first
placed in the seated position shown therein and thereafter
the flange 22 is placed in position with the seal rings 77 in
annular recesses of the flange 22 being in sealing contact
with the exterior of the tubular stem 19. Preferably this
flange or ring 22 is secured to the tubing head extension
11 by a weld 78 so that the ring 22 and the tubing head
extension 11 as well as the ring 25 will be assembled as.
a unit after the tubing hanger body 14 has been secated
in position.

When the tubing hanger body 24 has been seated and
is held down by the hold-down means B and the tubing:
extension 11 and the related structure thereto have been:
placed in position and held there by the bolts 12, then:
the tubular stem 19 with the piston member 15 are lowered:
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into position with the stem 19 extending through the tub-
ing hanger body 14 and having th¢ tubing string T there<
bélow (Fig.. L). It will be observed that in the modifica-
tion. of Figire 6 the piston. member 15 cannot pass below
the uppér surface of the ring 22. Also, the piston member
15 differs.from. that shown in Figures I and 2 in that the
ball bearing structure 16 is formed within an inner annu-
lar recess 80 and the enlargement 24 takes the form of a
radial flange on the tubular stem 19.

The locking means. L. used in the form of the invention
shown in. Figure. 6 is similar. to the hold-down means B
utilized and. described. in. detail in connection with Fig-
ures 3~5. A suitable gropve or recess 82 is provided in

the annular periphery. of the piston member 15 to receive:

the shoe member of.this locking means 1.. It is niat con-
sidered necessary; to. describe the. details of this construc-
tion. since in all.respeets. it is. identical with the hold-down
means B as particularly. described above. = Although the
tubular stem. 19-in Figure: 6 has.not been shown with an
annular flange 68, it will be appreciated that such annular
flange. can, be. vtilized..or a- similar construction can be
used. in order to receive the Christmas tree equipment.

The: operation of the device in the modification shown
in Figure: 6 is substantially identical with that shown in
Figures 1 and 2, with the exception that the tubing hanger
body 14 would first be placed in position separately and
thereafter the tubing head extension 11 with the rings 22
and. 25 would. be placed in position and thereafter the
tubing. T, tubuler stem 19 and the piston member 15
would: be lowered into the casing through the well head
assembly.

. Tt:will be appreciated that the locking means L shown in

Figures 1 and 2 could be utilized in Figure 6 if desired,
and vice versa. Likewise, the particular tubing hanger
body. 14 shown in; Figures: 1 and 2 could be wutilized in
Figure 6, and:vice versa.

The foregoing. disclosure and description of the inven-
tion: is illustrative and: explanatory thereof and various
changes in the size, shape and materials, as well as.in the
details.of the.illustrated construction may be made, within
the; scope-of the-appended: claims, without departing from
the spirit of the invention:

What is claimed is:

1.- A well. head: apparatus for supporting tubing in-a

well pipe; comprising 2 tubing hanger assembly adapted
to be supported in a tubing head, said assembly including
a hanger body in which the tubing may move longitudi-
nally, said; assembly-also having a piston member engage-
ahle: with said, tubing so that longitudinal movement of
said piston member effects longitudinal movement of said
tubing; means to.sepply fluid under pressure to said piston
member to move same.and said tubing longitudinally, and
bearing means connected to said tubing and resting upon
said:-piston. member for permitting a rotation of the tubing
relative to the hanger body.

2. The apparatos as set forth in claim 1, including a
hold-down means. adapted to slidably engage said hanger
hody and to hold said body in seated position in the tubing
head.

3. A well head apparatus including, a tubing head, a
hanger, assembly supported in said tubing head and includ-
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ing a hanger body seated in-said tubing: head; tubutar
means Torming part of said hapger assembly. depending:
from said-Hanger body and connected with a-well tubing

for suspending said tubing, mounting means for mounting:
sald tubular means for rotation and longitudinal ‘move-

ment of said well tubing with respect to the hanger body,.
said mounting means including an annular piston mounted

on, said tubular means and adapted to be moved longi-

tudinally by, fluid pressure for moving said tubular means
and. said tubing longitudinally therewith relative to said-
hanger body, and means mounting said tubular means with

said piston for rotating said tubular means relative to said”
piston and said hanger body whereby rotation of said tub-

ing relative to said hanger bady is effected. )

4. A’well head apparatus including, a tubing head hav-
ing a supporting seat, a hanger engageable with and sup-
ported upon said seat, a tubular stem mounted within the
hanger and having its lower end depending therefrom and
connected with .a well tubing, mounting means for mount:
ing the tubular element for rotation and longitudinal move-
ment of said well tubing with respect to the-hanger, said
mounting means including an annular piston mounted on:
and surrounding said tubular stem and adapted to be
moved longitudinally, by fluid pressure for moving said
tubular stem longitudinally therewith relative to said
hanger body, and means for mounting said tubular stem
with said pisten for rotating said tubular stem relative to
said piston and said hanrger body whereby rotation of said
tubing relative to said hanger body is effected.

5. in a well head apparatus for supporting a tubing.in
a well casing, a tubing hanger assembly, comprising a tub-
ing hanger body, a tubular stem extending through said’
hanger body and connected to a well tubing disposed be-
low the hanger body, a fluid-pressure actuated annular,
piston member surrounding said stem and disposed above
said hanger body, an anti-friction bearing associated with,
said piston member, and -an annular enlargement on. said.
stem engageable with the upperrace of said bearing where-
by said stem is rotatable on said bearing with respect to
said piston. member and whereby longitudinal movement
of said. piston member relative to said hanger body is
transmitted to-said stem and said tubing.

6. The structure set forth in claim §, wherein said anti-
friction bearing-comprises. a lower race formed in an an-
nular lateral surface of the. piston. member, bearing ele-
ments disposed on said lower race, and wherein said upper
race is disposed on said bearing elements.

7. The structure set forth in claim: 5, wherein said.
piston. member has. an. internal; annular recess in which
said anti-friction bearing is seated, and wherein said en-
fargement is.disposed above said bearing.

References Cited in the file of this patent
UNITED STATES PATENTS

1,913,489 Knowltonetall o= Jone 13, 1933
1,983,854 Howardiet al, oo Dec. 11, 1934
2,056,543 Tschappat woeecccacceaee Oct. 6, 1936
2,085,119 Penick etal. ... e June 29, 1937
2,134,044 Humason - —ocieen Oct. 25, 1938
2,223,702 Penick et al, oo Dec. 3, 1940

[V S

RO

Wy s g,



