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This invention relates: to a frictional holding device 
for use in connection" with the tubing stringiin, wells, 
particularly oil wells. 

It is one object of this invention to provide for releasa 
bly anchoring a tubing string in a well through the medi 
um of anchoring members which, without biting into or 
penetrating: the surface. of the well casing or a tubular 
part of a tool positioned in the well, and solely by fric 
tional contact with the casing or such tubular part, will 
restrain axial movement of the tubing string relative to 
the casing or such tubular member. - 

It is another: object of this invention to provide a novel 
and highly efficient method of frictionally restraining axial 
movement of the tubing string in a well and of provid 
ing for axial movement of the tubing string when forces 
developed in or applied to the string and tending to move 
the string axially, overcome: the frictional restraining 
force. 

It is another object to provide a device of the charac 
ter, described, wherein holding members are urged by 
the pressure: of fluid in the tubing string into frictional 
engagement with a tubular member in the well: to re 
leasably hold the string, and tubular-member against rela 
tive axial movement. . . . - - - - 

In accordance with this invention fluid pressure actuated 
anchoring members, having; substantially smooth anchor 
ing surfaces are employed instead of the conventional 
toothed or roughened surfaces which tend to bite into 
and interlock, with the casing. These substantially 
Smooth anchoring, surfaces, make it possible to restrain 
axial movement of the tubing string solely by friction, but 
permit the tubing string to move axially without damag 
ing the string or casing, when a force developed in or 
applied to the string and tending to move it axially, over 
????es the frictional holding force of the anchoring mem 
*DCIS. 

In tubing anchors of the type employing fluid pressure 
actuated anchoring members having toothed or serrated 
casing-contacting surfaces, such members sometimes be 
come locked in the well. Accordingly, means are usually 
provided for relieving the fluid pressure holding the an 
choring members, in anchoring engagement with the 
casing, in order that the tubing string and anchoring 
means may be moved axially without damaging the string, 
casing and/or the anchors. The means for relieving the 
fluid pressure on such an anchor is costly and the use 
thereof hazardous as it entails the lowering of a tool in the 
well or the manipulation of the: tubing string to actuate 
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ing string to which the pump is attached, by the use of 
anchoring members mounted on the tubing string and hav 
ing smooth casing-contacting surfaces urged against the 
casing responsive to fluid pressures developed in the tiub 
ing string during operation of the pump. . . . . 

It is another object hereof to provide tubing anchoring 
means wherein casing gripping members, such as de 
scribed, are urged to frictionally grip the casing by meal 
of piston and cylinder units proportioned and arranged 
according to the fluid pressures which are developed in a 
tubing string of given cross sectional area. With this 
arrangement, the anchoring members are urged into fric 
tional contact with the casing under a force sufficient to 
restrain axial movement of the tubing string, bu 
release the tubing string when a force developedii inor 
applied to the string and tending to move the string 
axially, overcomes the frictional holding force of the 
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valve means. for relieving the pressure into the casing 
annullus. 

Accordingly, it is another object of this invention to 
provide a fluid pressure-energized tubing. anchor which 
makes it unnecessary to employ pressure bleeding or pres 
sure relieving means to release the tubing for axial move 
ment in the well. 

It is an additional object of this invention to provide a 
tubing anchor, such as ibed, for releasably restrain 
ing axial movement of a reciprocating pump and the tub 
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anchoring members. ^.*". " ? : ??? ? 0 ? ? 

Another object of this invention is to provide anchor 
ing means, such as described, wherein elongated members 
may be employed to advantage as the anchoring men: 
bers having smooth casing engaging surfaces, inasmuch 
as such members will facilitate the lowering and raising 
of the string in the well casing. . . . 

This invention possesses many other advantages and 
has other objects which may be made more easily appar 
ent from a consideration of two embodiments of the in 
vention. For this purpose there are shown two forms 
in the drawings accompanying and forming part of the 
present specification. These forms will now be described 
in detail, illustrating the general principles of the inven 
tion; but it is to be understood that this detailed descrip 
tion is not to be taken in a limiting sense, since the scope 
of the invention is best defined by the appended-claims: 

Referring to the drawings: 
Fig. 1 is a fragmentary vertical; sectional view of a 

typical producing well wherein the tubing string is pro 
vided with fluid pressure actuated anchoring means em 
bodying the present invention; 

Fig. 2 is an enlarged elevational-sectional view, partly 
in elevation, of the anchoring means shown in Fig.1; 

Fig. 3 is a sectional view taken on the line 3-3 of Fig. 
2 with the casing omitted; ? 

Fig. 4 is a fragmentary sectional view taken on the line 
4 -4 of Fig. 2, showing two of the pistons in elevation; 
and . . 

Fig. 5 is a fragmentary horizontal sectional view of a 
modified form of this invention. 

. As one example of the uses of the present invention, 
it is shown in the accompanying drawing and first de 
scribed in the following description in a producing well. 
Thus, as shown in Fig. 1, a tubing string 1 connected with 
a reciprocating-pump 2 is releasably anchored to the 
well casing 3 by anchoring means constituting the present 
invention. The pump 2, here shown, is of the reciprocati 
ing type having the usual plunger P, standing valve V and 
travelling valve W. and being operated by the usual sucker 
rod string R. . . . 
The anchoring means generally comprises a plurality 

of anchoring members 4 mounted on the exterior of the 
tubing string 1 for lateral movement into frictional-con 
tact with the casing. Each of these anchoring members 
is provided with a casing-contacting surface 5 which is 
contoured in accordance with the casing wall and urged 
to frictionally contact the casing 3 by fluid pressure ac 
tuated means 6 carried by the tubing string. 
The casing-contacting surfaces 5 of the members. 4. 

are formed so as to restrain axial movement of the tub 
ing solely by frictional contact with the casing and will 
not bite into or penetrate the surface of the casing as is 
the case with conventional toothed or serrated slips: Ac-i 
cordingly, the surfaces 5 are preferably substantially. 
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smooth so that the members 4 may slide axially while in 
contact with the casing when forces applied to or devel 
oped in the tubing string and tending to move the string 
axially, exceed the frictional holding force developed by 
fluid pressure during pumping of the well. - 
The anchoring members 4 and the fluid pressure ac 

tuated means 6 are constructed, proportioned and ar 
ranged in consideration of the inside diameter of the tub 
ing string and the fluid pressure developed therein under 
pumping operations, so that the fluid pressure will cause 
the anchoring members to effect and maintain a frictional 
contact with the casing suficient to restrain axial move 
ment of the pump and adjacent portion of the tubing 
string during pumping operations. 
A tubing anchor embodying the present invention will 

permit the tubing string to hang in natural repose under 
the total load thereon, but will restrain by friction alone, 
axial movement of the pump, and tubing string during 
operation of the pump. 
The anchor readily may be set and reset as desired 

by manipulation of the tubing string from the surface and 
will be automatically released and reset responsive to ex 
pansion or contraction of the tubing string and responsive 
to the fluid pressure developed in the string, respectively. 
Thus, it is seen that the anchor provides for an automatic 
compensation of destructive tubing stretch or contraction 
such as may be caused by temperature changes in the 
well, varying differential fluid levels between the interior 
of the tubing and the casing annulus, gas to oil ratio 
changes, and similarly developed forces. 
The anchoring members 4 may be of any suitable form 

having smooth casing-engaging surfaces, provided they 
are movable laterally under pressure of fluid in the tubing 
string to cause the smooth surfaces to frictionally engage 
the casing and restrain movement of the tubing string, 
and will slide and permit of axial movement of the tubing 
string in the casing when a force developed in or applied 
to the string and tending to move the string axially, 
becomes greater than the fluid-pressure-effected frictional 
holding force of the anchoring members. 

In the present embodiment of this invention each of the 
anchoring members 4 is in the form of a bowed leaf 
spring or similar flexible member. The smooth and con 
toured casing-engaging surface 5 of each of the anchoring 
members is provided on the exterior of a comparatively 
straight elongated portion 7 intermediate the ends of each 
anchoring member. 
As here shown, three of the anchoring members 4 are 

mounted on the exterior of a sectional tubular body 8: 
The body 8 consists of two end sections 8a and 8b thread 
edly connected to the ends of an intermediate section 8c. 
The body 8 is connected in the tubing string above the 
pump 2. The three anchoring members 4 are angularly 
spaced about the axis of the body 8 and extend longitu 
dinally thereof, being here shown as equidistantly spaced. 
As a means for mounting the anchoring members 4 on 

the body 8, the upper ends 9 thereof may be hooked and 
fixedly engaged in slots 10 formed in retaining blocks 11 
welded to the end section 8a of the body. Housings 12 
having beveled upper ends 13 are removably secured by 
screws 14, as shown in Fig. 2, to the blocks 11 so as to 
cover the ends 9 and retain them in engagement with the 
blocks 11. 
The lower hooked ends 15 of the members 4, as shown 

in Fig. 2, may be slidably retained on the section 8b of 
the body 8 by means of blocks 16 and removable hous 
ings 17 similar to the blocks 11 and housings 12. The 
lower ends of the blocks 16 and the closed ends of the 
housings 17 serve as stops to limit the sliding movement 
of the lower ends 15 of the members 4. The removable 
housings 12 and 17 provide for readily replacing the an 
choring members 4. 
The fluid-pressure-operated means 6 for operating each 

anchoring member 4, as here shown, includes a pair of 
cylinders 18 formed one above the other in an enlarge 

ment 19 of the intermediate section 8c of the tubular 
body 8. Ports 20 are formed in the body section 8c to 
communicate the interior of this section with the cylin 
ders 18 whereby pistons 21 in the cylinders will be re 
sponsive to fluid pressure developed in the tubing string. 
Recesses 22 may be formed in the outer ends of the pis 
tons 21 for reception of the straight portion 7 of the 

... associated anchoring member 4. - 

O 
The pistons 21, having sealing rings 23 thereon, are 

slidably held in place in the cylinders 18 by means of 
pins 24 which are press-fitted in openings 25 in the cylin 
ders and extend through longitudinal slots 26 in the pis 
tons. These slots permit limited outward movement of 

15 
the pistons. The pins 24 may be removed to permit the 
removal and replacement of the pistons. 
At their inner ends, the bores of the cylinders 18 are 

tapered convergently, as at 27, to prevent accumulations 
of sand and other foreign matter in the cylinders and 
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consequent possible freezing of the pistons in the cylin 
ders, 

Set screws 28 may be employed to hold the threadedly 
coupled sections 8a, 8b and 8c of the body 8 in coupled 

The sectional formation of the body reduces 
the cost of the tool and facilitates the assembling and 
disassembling thereof. It also makes it possible readily 
to substitute pistons of requisite length as well as the 
anchoring members 4 when such substitution may be de 
sired. 
While in the present embodiment of this invention two 

pistons 21 are provided for urging each member 4 into 
frictional contact with the casing, it is to be understood 
that additional pistons may be used, if desired, to pro 
vide for the proper frictional holding force in considera 
tion of the diameter of the tubing string with which the 
anchor is used. 

It has been found that if the total area of the portions 
of the pistons 21 exposed to the fluid pressure within the 
tubing string, is between five and six and one-half times 
the average internal cross sectional area of the tubing 
string, the effective fluid pressure developed in the tubing 
string during operation of the pump will cause the anchor 
ing members to frictionally engage the casing with a 
force sufficient to restrain axial movement of the pump 
and the tubing string. - - 
With the foresaid ratio established in an anchor made 

in accordance with this invention and installed in the 
tubing string of a producing well operated by a recipro 
cating pump, the frictional engagement of the anchoring 
members with the casing is suficient to restrain axial 
movement of the string, by reason of the fluid pressure 
effective against the pistons 21 during the reciprocation 
of the pump plunger, thereby preventing downward 
stretching movement or upward contracting movement 
of the tubing string during such operation of the pump. 
The consideration of the depth at which the pump is op 
erated, also the viscosity and gravity of the oil within 
practicable limits, is of no, appreciable consequence, as 
the anchoring action will be automatically proportionally 
adequate at various depths in view of the aforesaid ratio. 

However, when a force tending to move the string axi 
ally, or when it is desired to lift or move the string axi 
ally by a force applied at the surface, and these forces 
overcome the fluid-pressure-effected frictional holding 
force of the anchoring members, the latter will slide 
axially of the casing and thereby permit of axial move 
ment of the string without said forces damaging the tub 
ing string or, the casing. . 

It will now be apparent that the present invention pro 
vides a novel and highly efficient method of anchoring 
the tubing string of a producing well against axial move 
ment during the pumping operation. This method in 
cludes the steps of positioning in the well casing the tub 
ing string, the anchoring members and the pump, and 
then urging the anchoring members into frictional con 
tact with the casing under a force developed from fluid 
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pressure responsive means having an area sufficiently 
greater than the internal cross sectional-area of the tub 
ing string to cause the anchoring members to frictionally 
restrain axial movement of the tubing string during op 
eration of the pump. Under this method, the string is 
restrained against axial movement until a force tending 
to move the string axially as developed in or applied to 
the string, overcomes the frictional holding force of the 
anchoring member, thereby relieving the string of exces 
sive loads and preventing, damage to the string and the 
casing. ” ? ? , 

As shown in Fig. 5, a modified form of this invention 
contemplates the use of a plurality of pistons as the an 
choring members, wherein the pistons have smooth “an 
choring' surfaces. : 

Accordingly, a tubular body 30, similar to the body 
shown in Figs. 1-4, is mounted in the tubing string and 
provided with cylinders 31, and pistons 32 corresponding 
to the cylinders and pistons shown in Figs. 1-4, except 
that the pistons have smooth casing-contacting surfaces 
32a. These pistons may be retained in the cylinders by 
means of pins 33, extending through the cylinders and 
slots 34 in the pistons in substantially the same manner 
as shown in Figs. 1-4. - 
The smooth surfaces 32a of the pistons 32 are shown 

as contoured to conform to the curvature of the casing 
35 and to facilitate movement of the pistons past the 
joints in the casing string. Obviously, the smooth sur 
faces may be integral with the pistons or provided on 
separate members fixed to the ends of the piston. 
Any suitable number of the pistons angularly spaced 

about the axis of the i body 30, and, if desired, equi 
distantly spaced from one another, may be employed to 
provide the desired total piston area exposed to fluid 
pressure in the string, as against the average internal 
cross section area of the tubing string and body 30, 
which latter in effect is a part of the string. For example, 
the total area of the pistons exposed to the fluid pressure 
in the string, may be between five and six and one-half 
times the average internal cross sectional area of the 
tubing string. It should be noted that a tubing anchor 
embodying the present invention is not limited to use 
with the tubing strings of reciprocating pumps, as it may 
be used to anchor tubing strings employed with well tools 
in the operation of which fluid pressures are developed 
in the tubing strings, or with a string where it is desired 
to anchor the latter to a tubular member which is to be 
withdrawn from or repositioned in a well. 
Whether, the anchoring means of this invention is 

employed to anchor a tubing string to a well casing or to 
engage a tubular member in a well, so as to restrain 
relative movement between the tubing string and such 
tubular member, the frictional holding force of the an 
choring means will be sufficient to achieve the purposes 
hereinbefore noted. However, should a force tending 
to move the tubing string axially relative to the casing or 
tubular member and exceeding the frictional holding 
force of the anchoring means, be applied intentionally to 
or unintentionally developed in the tubing string, the 
Smooth surfaces of the anchoring means will slide freely 
relative to the casing or tubular member so as to prevent 
damage of the tubing string, casing or tubular member. 

I claim: .." . 
1. An anchor for releasably restraining axial move 

ment of a tubing string in a well, comprising: anchoring 
members mounted on the tubing string for movement into 
frictional contact with a tubular member positioned in 
the well; each of said anchoring members having a hard 
smooth metallic surface for engaging said tubular mem 
ber; and fluid pressure operated means embodied in the 
tubing string for urging said surfaces of said anchoring 
members into frictional gripping contact with said tubular 
member for frictionally holding the anchor with respect 
to the casing under normal stresses, and for permitting 
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6 
sliding frictional movement of the anchor relative to the 
casing responsive to abnormal tubing stresses. 

2. An anchor for releasably restraining axial move 
ment of a tubing string in a well, comprising: a tubular 
body adapted to be connected in a tubing string; an 
choring members mounted on said body for lateral move 
ment relative thereto; each of said anchoring members 
having a hard smooth metallic surface engageable with 
a tubular member in the well, and fluid pressure oper 
ated means on said body, responsive to fluid pressure 
therein for urging said surfaces of said anchoring mem 
bers into frictional gripping contact with said tubular 
member for frictionally holding the anchor with respect 
to the casing under normal stresses, and for permitting 
sliding frictional movement of the anchor relative to the 
casing responsive to abnormal tubing stresses. 

3. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well, comprising: 
anchoring members mounted on the tubing string for 
movement into frictional contact with the casing of the 
well; each of said anchoring members being flexible and 
having a hard smooth metallic casing engaging surface 
of sufficient area to prevent biting thereof into said cas 
ing; and fluid pressure operated means on said tubing 
string responsive to fluid pressure in the string for urg 
ing said surfaces of said anchoring members against said 
casing for frictionally holding the anchor with respect 
to the casing under normal stresses, and for permitting 
sliding frictional movement of the anchor relative to the 
casing responsive to abnormal tubing stresses. - 

4. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well, comprising: 
anchoring members mounted on the tubing string for 
movement into frictional contact with the casing of the 
well; each of said anchoring members being resilient and 
having a hard smooth metallic casing-engaging surface; 
and fluid pressure operated means on said tubing string 
responsive to fluid pressure in said string for urging said 
surfaces of said anchoring members into engagement with 
said casing for frictionally holding the anchor with respect 
to the casing under normal stresses, and for permitting 
sliding frictional movement of the anchor relative to the 
casing responsive to abnormal tubing stresses. 

5. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well, comprising: 
a tubular body adapted to be connected in the tubing 
string; anchoring members mounted on said body for 
movement relative thereto; each of said anchoring mem 
bers being flexible and having a hard smooth metallic 
surface for frictionally engaging the well casing; cylinders 
on said body; said body having ports which open into 
said cylinders; and pistons operable in said cylinders with 
their outer ends in contact with said anchoring members 
for frictionally holding the anchor with respect to the 
casing under normal stresses, and for permitting sliding 
frictional movement of the anchor relative to the casing 
responsive to abnormal tubing stresses. 

6. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well, comprising: 
a tubular body adapted to be connected in the tubing 
string; elongated flexible metallic anchoring members; 
means mounting said members: on the exterior of said 
body for movement into frictional contact with the well 
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casing; and fluid pressure operated means on said body 
engaging said members responsive to fluid pressure in 
the tubing string for urging said anchoring members into 
frictional contact with said casing for frictionally holding 
the anchor with respect to the casing under normal stresses, 
and for permitting sliding frictional movement of the 
anchor relative to the casing. responsive to abnormal 
tubing stresses. ? 

7. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well comprising: 
a tubular body adapted to be connected in the tubing 
string; elongated flexible metallic anchoring members 
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each having an effective portion between its ends pro 
viding a surface for frictionally contacting the well cas 
ing; means on said body engaged with the ends of said 
members mounting said members for movement rela 
tive to said body, cylinders on said body; said body hav 
ing ports which open into said cylinders; and pistons 
in said cylinders having their outer ends engaged with 
surfaces of said members opposite said casing-contacting 
surfaces said pistons being fluid pressure operated for 
urging the anchoring members into frictional gripping 
contact with the casing, the anchoring members fric 
tionally holding the anchor with respect to the casing 
under normal stresses and permitting sliding frictional 
movement of the anchor relative to the casing under 
abnormal stresses. 

8. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well comprising: 
a tubular body adapted to be connected in the tubing 
string; elongated metallic anchoring members each hav 
ing an effective portion between its ends providing a 
smooth surface for frictionally contacting the well casing; 
means on said body engaged with the ends of said mem 
bers mounting said members for movement relative to 
said body; cylinders on said body; said body having ports 
which open into said cylinders; and pistons in said cyl 
inders having their outer ends engaged with surfaces 
of said members opposite said casing contacting surfaces 
said pistons being fluid pressure operated for urging 
the anchoring members into frictional gripping contact 
with the casing, the anchoring members frictionally hold 
ing the anchor with respect to the casing under normal 
stresses and permitting sliding frictional movement of 
the anchor relative to the casing under abnormal stresses. 

9. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well comprising: 
a tubular body adapted to be connected in the tubing 
string; elongated metallic anchoring members each hav 
ing an effective portion between its ends providing a 
Surface for frictionally contacting the well casing; 
means fixedly mounting one end of each of said mem 
bers on said body; means securing the other end of each 
of said members for axial movement relative to said 
body; cylinders on said body; said body having ports 
which open into said cylinders; and pistons operable in 
said cylinders; said pistons contacting the surfaces of 
said members opposite said casing contacting surfaces 
said pistons being fluid pressure operated for urging the 
anchoring members into gripping contact with the cas 
ing, the anchoring members holding the anchor with 
respect to the casing under normal stresses and permit 
ting movement of the anchor relative to the casing under 
abnormal stresses. - a 

10. An anchor for releasably restraining axial move 
ment of a tubing string in a cased well comprising: a 
tubular body adapted to be connected in the tubing 
string; metallic anchoring members mounted on said 
body for movement relative thereto; said anchoring 
members being flexible and having smooth surfaces for 
frictionally engaging the well casing; cylinders on said 
body; said body having ports which open into said cyl 
inders; and pistons operable in said cylinders with their 
outer ends in contact with said anchoring members; the 
combined area of the portions of the pistons exposed to 
fluid pressure in said string being at least five times the 
internal cross sectional area of said string said pistons 
being fluid pressure operated for urging the anchoring 
members into frictional gripping contact with the cas 
ing, the anchoring members frictionally holding the 
anchor with respect to the casing under normal stresses 
and permitting sliding frictional movement of the an 
chor relative to the casing under abnormal stresses. 

11. A tubing anchor comprising: a tubular body adapt 
ed to be connected in a tubing string; means providing 
cylinders on said body; said cylinders opening into said 
body; and pistons in said cylinders; said pistons having 
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8 
smooth surfaces for frictional engagement with a casing 
or tubular member in a well; each of said surfaces being 
of sufficient area to prevent biting thereof into said cas 
ing or tubular member; the entire area of each of said 
surfaces conforming to and being simultaneously en 
gageable with the casing or tubular member. 

12. A tubing anchor comprising: a tubular body adapt 
ed to be connected in a tubing string; means providing 
cylinders on said body; ports in said body opening into 
said cylinders; and pistons in said cylinders having smooth 
outer ends for frictionally engaging a tubular member 
in a well; each of said outer ends having sufficient area 
to prevent it from biting into said tubular member; the 
entire area of said ends being simultaneously engageable 
with and conforming to said tubular member. 

13. In a friction holding device for use in wells: a 
tubular body adapted to be connected in a tubing string; 
means providing cylinders which open laterally through 
the wall of the body; pistons in said cylinders movable 
outwardly responsive to fluid pressure in said body; and 
means providing smooth metallic surfaces on said pistons 
for effecting a frictional holding action with a surface 
engaged thereby for frictionally holding the anchor with 
respect to the casing under normal stresses, and for per 
mitting sliding frictional movement of the anchor rela 
tive to the casing responsive to abnormal tubing stresses. 

14. An anchor for releasably anchoring tubing string 
in a cased well comprising: a tubular body adapted to 
be connected in the tubing string; a plurality of piston 
and cylinder units carried by said body with the pis 
tons movable laterally toward the casing of the well 
under pressure of fluid in the tubing string; and a plu 
rality of leaf spring members mounted on said body so 
as to straddle the outer ends of said pistons; said leaf 
spring members having hard smooth surfaces for fric 
tionally engaging the well casing; said pistons being 
engaged with said leaf spring members at points opposite 
said surfaces; the pistons being fluid pressure operated 
for urging the leaf spring members into frictional grip 
ping contact with the casing, said leaf spring members 
holding the anchor with respect to the casing under nor 
mal stresses and for permitting sliding frictional move 
ment of the anchor relative to the casing responsive to 
abnormal tubing stresses. 

15. An anchor for releasably holding a tubing string 
against axial movement in a cased well comprising: a 
tubular body adapted to be connected in the tubing string; 
a plurality of piston and cylinder units carried by said 
body with the pistons being movable toward the casing 
under the pressure of fluid in the tubing string; a plu 
rality of leaf spring members; means securing said spring 
members on said body; each of said spring members 
having a continuous smooth and hard surface extending 
axially thereof for frictionally engaging the well casing; 
each of said spring members being engaged at axially 
spaced points with pistons of said units; the pistons being 
fluid pressure operated for urging the leaf spring mem 
bers into frictional gripping contact with the casing, said 
leaf spring members holding the anchor with respect to 
the casing under normal stresses and for permitting 
sliding frictional movement of the anchor relative to 
the casing responsive to abnormal tubing stresses. 

16. An anchor for releasably anchoring tubing string 
in a cased well comprising: a tubular body adapted to 
be connected in the tubing string; a plurality of piston 
and cylinder units carried by said body with the pis 
tons movable laterally toward the casing of the well 
under pressure of fluid in the tubing string; a plurality 
of leaf spring members mounted on said body so as to 
straddle the outer ends of said pistons; said leaf spring 
members having hard smooth surfaces intermediate their 
ends for frictionally engaging the well casing; said pis 
tons being engaged with said leaf spring members at 
points opposite said smooth surfaces; said pistons having 
slots therein; and stop pins extending through said cyl 
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inders and said slots for limiting said lateral movement 
of said pistons; the pistons being fluid pressure operated 
for urging the leaf spring members into frictional grip 
ping contact with the casing, said leaf spring members 
holding the anchor with respect to the casing under nor 
mal stresses and for permitting sliding frictional move 
ment of the anchor relative to the casing responsive to 
abnormal tubing stresses. 

17. An anchor for releasably holding a tubing string 
against axial movement in a cased well comprising: a 
tubular body adapted to be connected in the tubing string; 
a plurality of piston and cylinder units carried by said 
body with the pistons being movable toward the casing 
under the pressure of fluid in the tubing string; a plurality 
of leaf spring members; means fixing one end of each of 
said spring members on said body and means mounting 
the other end of each spring member on said body for 
axial movement relative to said body; each of said spring 
members having a continuous hard and smooth metai 
surface extending axially thereof for frictionally engaging 
the well casing; the pistons of said units being engaged 
with said spring members opposite said surfaces; the 
pistons being fluid pressure operated for urging the leaf 
spring members into frictional gripping contact with the 
casing, said leaf spring members holding the anchor 
with respect to the casing under normal stresses and for 
permitting sliding frictional movement of the anchor 
relative to the casing responsive to abnormal tubing 
StreSSeS. 

18. An anchor for releasably anchoring tubing string 
in a cased well comprising: a tubular body adapted to be 
connected in the tubing string; a plurality of piston and 
cylinder units carried by said body with the pistons mov 
able laterally toward the casing of the well under pres 
Sure of fluid in the tubing string; the pistons of said units 
each having a hard smooth surface for frictionally engag 
ing the Well casing; said pistons having slots therein; and 
stop pins extending through said cylinders and said slots 
for limiting said lateral movement of said pistons. 

19. In a tubing anchor for anchoring a tubing string 
in a well casing, wherein anchoring means are forced into 
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engagement with the casing by fluid pressure in the tubing, 
the anchoring means including a plurality of fluid pres 
sure responsive pistons: that improvement wherein the 
casing engaging surfaces of the anchoring means are con 
stituted by smooth metallic surfaces, the fluid pressure 
operated pistons urging the anchoring means into fric 
tional gripping contact with the casing, the anchoring 
means holding the anchor with respect to the casing under 
normal stresses but permitting sliding frictional move 
ment of the anchor relative to the casing responsive to 
abnormal tubing stresses. 

20. In a tubing anchor for anchoring a tubing string 
in a well casing, wherein anchoring means are forced into 
engagement with the casing by fluid pressure in the tubing, 
the anchoring means including a plurality of fluid pres 
sure responsive pistons: that improvement wherein the 
casing engaging surfaces of the anchoring means are con 
stituted by smooth metallic faces substantially conform 
ing to the curvature of the casing, the fluid pressure op 
erated pistons urging the anchoring means into frictional 
gripping contact with the casing, the anchoring means 
holding the anchor with respect to the casing under normal 
stresses but permitting sliding frictional movement of 
the anchor relative to the casing responsive to abnormal 
tubing stresses. 

21. An anchor as set forth in claim 2 wherein the fluid 
pressure operated means include pistons, the anchoring 
members are elongated and straddle the outer ends of 
the pistons, and said outer ends are recessed for reception 
of said elongated members. 
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