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3,338,308 
WELL PACKER AND ANCHORTHEREFOR 

Thomas L. Elliston and Carter R. Young, Dallas, Tex., 
assignors to Otis Engineering Corporation, Dallas, 
Tex., a corporation of Delaware 

Filed Aug. 10, 1964, Ser. No. 388,479 
17 Claims. (Cl. 166-120) 

This invention relates to well tools, and more partic 
ularly to well packers. 
One object of the invention is to provide a well packer 

connectible in a flow conductor, such as a string of well 
tubing, to form a section thereof, and having packing 
means for sealing the annulus between two telescoped 
flow conductors, such as the string of tubing and the well 
casing of a well in which the string of tubing is disposed, 
and having means for bypassing fluids around said pack 
ing means while said packer is being lowered into or 
lifted out of the well casing. 
A particular object of the invention is to provide a 

well packer having expandible locking means for lock 
ing the well packer against movement in the well casing 
in either longitudinal direction, whereby the well packer 
may withstand either upwardly or downwardly acting 
forces of fluid pressures exerted thereon by the fluid 
pressure above or below the packer without being dis 
placed in the well casing after the packing means has 
been expanded into sealing engagement with the well 
casing. 
A further object of the invention is to provide in a 

well packer of the character described an anchoring means 
for anchoring the packer against downward displacement 
in the well and a hold-down means for limiting upward 
displacement of the packing means in the well after the 
expansible packer means has been moved outwardly to 
expanding position, and wherein the hold-down means 
is actuated by the pressure of the fluid from below the 
packer. 
A still further object of the invention is to provide a 

well packer having means therein exposed to the pressures 
of fluids above and below the expanded packing means 
to counter balance the forces exerted on the mandrel of 
the packer when the packer has been set in the well where 
by the anchoring means is not released or displaced from 
its expanded anchoring position by excessive pressures 
above or below the packing means. 

Still another object of the invention is to provide in 
a packer of the character just described a hold-down 
means which is actuated by fluid pressure from below the 
packing means transmitted to the hold-down means 
through a bypass flow passage in the well packer extend 
ing from below the packing means past the packing 
means to the hold-down means thereabove and wherein 
means is provided for positively assuring the application 
of the fluid pressure to the hold-down means. 

Still another object of the invention is to provide in a 
packer having upper and lower anchoring means and 
a sealing element therebetween, a bypass internally past 
the sealing element which is normally open during down 
ward movement of the packer into the well to prevent 
the packing assembly from being inadvertently expanded 
to sealing engagement and wherein the bypass is located 
below the upper locking assembly and permits fluids to 
pass the sealing element without acting on the upper 
locking assembly; and still another object of the invention 
is to provide in a packer of the character just described 
having the bypass means provided therein, bypass closure 
elements and means for holding the bypass closure ele 
ments in an open position to assure that fluids may readily 
pass the packing assembly during movement of the packer 
in the well. 
A further object of the invention is to provide in a 
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2 
packer of the character described means for compensat 
ing or balancing the pressure applied to the mandrel of 
the packer from above and below the packing assembly 
to prevent movement of the mandrel of the packer on 
which the anchoring means of the packer is mounted, 
and wherein the bypass provides means for directing fluid 
pressure into the annulus between the packer and the well 
casing below the hold-down structure and for equalizing 
the pressures across the hold-down structure to prevent 
application of a downward force on the packer hold 
down mechanism and thus prevent premature actuation 
of the hold-down mechanism. w 
A still further object of the invention is to provide a 

well packer having hold-down means exposed to the fluid 
pressure from below the packing means through a bypass 
flow passage in the packer to cause a downward force to 
be exerted on the hold-down means to assure retention of 
the anchoring means in locking position, and wherein the 
bypass means provides for the balancing of pressures of 
the fluids acting on the hold-down means during move 
ment of the packer in the well; and, wherein, when the 
packer is to be released from locking position and sealing 
position in the well, the opening of the bypass below 
the hold-down means does not immediately release any 
excess upward fluid pressure acting across the packing 
assembly and thus does not permit the packer to be 
blown up the hole when the bypass is opened, since any 
such upward pressure differential below the packing as 
sembly must first be reduced or relieved by passing 
through the bypass passage around the packing assembly 
before the upper anchoring and hold-down means are 
released. 
A further object is to provide in a packer of the charac 

ter described improved lower anchoring means including 
gripping slips and expander means on the packer spaced 
longitudinally with respect to each other and movable into 
expanded or retracted positions, and wherein the gripping 
slips of the anchoring means are positively biased in 
wardly toward retracting position at all times and are 
mechanically expanded to expanded gripping position by 
movement of the expander means toward the gripping 
slips, and the slips, slip carrier and friction assembly is 
shortened in overall length. 
A further important object of the invention is to pro 

vide an improved anchoring or gripping means for pack 
ers which is simple to manufacture, economical to operate 
and positive in action. 

It will thus be seen that the invention is directed to 
an improved retrievable and resettable well packer and 
anchor, in which gripping slips are disposed below a 
packing assembly and a pressure responsive hold down 
means is provided above the packing to positively assure 
that the packing is held in expanded position and against 
longitudinal displacement in a well casing, and wherein 
a bypass passage is provided through the packer past the 
packing communicating with the exterior of the packer 
at a point between the hold down means and the packing 
whereby fluids in the well may bypass the packing and 
will pass exteriorly of the hold down means or upper 
lock means; also, that the packer includes improved pres 
sure responsive means for acting to positively hold the 
packing in expanded position, and to equalize excessive 
pressures from above or below. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following 
description of devices constructed in accordance with 
the invention, and reference to the accompanying draw 
ings thereof, wherein: 
FIGURE 1 is a view, partly in elevation and partly in 

section, of the upper portion of a packer constructed in 
accordance with the invention and showing the anchoring 
and sealing means thereof in retracted positions; 
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FIGURE 2 is a continuation of FIGURE 1, and is a 
view, partly in elevation and partly in section, of the 
lower portion of the packer of FIGURE 1; 
FIGURE 3 is a view similar to FIGURE 1, partly in 

elevation and partly in section, of the upper portion of 
the well packer showing the operative elements thereof 
in the positions assumed thereby when the packer is in 
operative position in the well casing for closing off flow 
of fluids externally of the tubing string in which the 
packer is connected; 
FIGURE 4 is a continuation of FIGURE 3, partly in 

elevation and partly in section, of the lower portion of 
the packer of FIGURE 3; 
FIGURE 5 is a horizontal cross-sectional view taken 

along the line 5-5 of FIGURE 1; 
FIGURE 6 is a horizontal cross-sectional view taken 

on the line 6-6 of FIGURE 2; 
FIGURE 7 is a fragmentary view of the J-slot con 

necting means of the slip carrier and mandrel; and, 
FIGURE 8 is a view, partly in elevation and partly in 

section, of the upper portion of a modified form of the 
packer showing the parts thereof in expanded operative 
position. 

In the drawings, the numeral 10 designates generally 
a well packer having an elongate tubular inner mandrei 
11, an elongate tubular body assembly 12, a slip carrier 
and slip or gripping assembly 13, a packing assembly 
14 on the body, and an upper locking and hold-down 
assembly 15. 
The upper end of the mandrel 11 is provided with 

external threads 16 to which a coupling 17 may be con 
nected by means of which the usual tubing string (not 
shown) is connected to the mandrel and by means of 
which the mandrel is lowered into and manipulated in 
the well bore. At the lower end of the mandrel 11 is a 
connector sub 18 having internal threads in its upper 
portion by which it is connected to the external threads 
19 at the lower end of the mandrel and having external 
threads 20 on its lower end for receiving the usual cou 
pling 21 by means of which the lower portion of the tub 
ing string (not shown) may be connected to the packer 
and Suspended therefrom. 
The packer is lowered into the well casing C by means 

of the tubing string to the desired location, whereupon 
the lower gripping or slip assembly 13 is actuated to 
lock the lower portion of the body assembly 12 against 
downward movement, so that further downward move 
ment of the upper portion of the assembly relative to the 
packing assembly 14 deforms the packing assembly into 
sealing engagement with the well casing, and the upper 
locking and hold-down assembly 15 is then actuated to 
positively hold the packer and packing assembly carried 
thereby in the well casing in sealing engagement between 
the mandrel 11 to which the tubing string is connected 
and the casing C to prevent flow through the annular 
space between the tubing and the casing. 
The elongate body member 12 is slidably mounted on 

the mandrel 11 and includes a packing mandrel or sleeve 
25 which is threaded into the lower end of a tubular con 
necting sub 26 having external screw threads 27 on its 
upper end to which the lower end of a compensator and 
hold-down sleeve 28 is threaded. The compensator and 
hold-down sleeve 28 extends upwardly around the man 
drel and the upper portion of the bore 29 of the sleeve is 
reduced in diameter at its extreme upper end as shown 
at 30, and such upper reduced portion is slidable on the 
exterior of the mandrel 1 and has an internal annular 
recess therein in which a sealing element or O-ring 31 is 
disposed for sealing between the sleeve 28 and the exterior 
of the mandrel. The upper end of this reduced bore 30 of 
the sleeve is counterbored a short distance as shown at 
32 to form an upwardly facing stop shoulder 33 which 
is adapted to engage the lower beveled shoulder 34 of 
a Snap ring 35 which is mounted in an external annular 
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4 
recess 36 formed in the periphery of the mandrel 11 
above the body to limit upward movement of the body 
with respect to the mandrel for a purpose which will here 
inafter be more fully explained. 
A plurality of normally retracted and inherently re 

tractible resilient rubber or rubberlike packing rings 36 
are disposed on the exterior of the packing mandrel or 
sleeve 25 of the body 12 below the connector Sub 26, and 
these packing rings engage the downwardly facing shoul 
der 37 at the lower end of the connector sub and are con 
fined between the downwardly facing shoulder 37 and an 
upwardly facing shoulder 38 formed by the upper end 
surface of an annular retaining ring 39 which is welded 
or otherwise secured as at 40 to the upper end of a slip 
expander wedge or cone member 41. The bore 42 of the 
expander or wedge member 41 is enlarged to receive an 
external annular supporting shoulder 43 formed at the 
lower end of the packing mandrel and which engages the 
inwardly projecting annular flange portion 39a of the 
ring 39 to support the expander member at the lower end 
of the packing mandrel 25 of the body 12 as shown in 
FIGURE 2. The packing rings 36 are thus confined on 
the packing mandrel 25 between the shoulder 38 at the 
upper end of the expander wedge and the downwardly 
facing shoulder 37 at the lower end of the connector sub 
26. An O-ring 45 is disposed in an internal annular re 
cess formed in the lower portion of the bore of the con 
nector Sub 26 above the packing rings 36 and seals there 
between to prevent fluid leakage between the mandrel 11 
and the sub. 
The expander wedge or cone member 41 has a down 

Wardly and inwardly inclined or tapered or frusto-conical 
expander surface 47 at its lower end which is adapted to 
engage between a plurality of circumferentially spaced 
gripping slips 50 carried at the upper end of a slip carry 
ing sleeve 51 which is slidably mounted on the lower por 
tion of the mandrel 11 below the body 12 and confined 
on the mandrel between the body 12 and the connector 
sub 8 at the lower end of the mandrel. The slip carrier 
is formed with a plurality of circumferentially spaced 
longitudinally extending grooves 52 which are open at 
their upper ends 52a to receive the T-shaped handle por 
tions 53 of the slips 50. The laterally extending lower 
cross portions or arms 54 of the handles 53 of the slips 
are received in an internal annular recess 55 formed in the 
bore of the slip carrier spaced below the upper end 56 of 
the carrier a sufficient distance to permit the handles to 
be received in the grooves and recess with the lateral 
portions 54 of the handles disposed in the annular re 
ceSS and the elongate upright portion 58 of the handles 
disposed in the upper open portion 52a of the groove, as 
clearly shown in FIGURES 2, 4 and 6. The length of 
the handles 53 is such that the gripping heads 60 of the 
slips 50, which are enlarged over the size of the handles, 
may freely move laterally with respect to the upper 
shoulder 56 of the slip carrier without binding or catch 
ing as the slips are moved between expanded and retracted 
positions. The slips have serrated external faces 61 and 
have outwardly and upwardly inclined expander surfaces 
62 at their upper inner ends which are adapted to be en 
gaged by the tapered expander surface 47 of the expander 
member 41, whereby the slips are moved from the re 
tracted positions shown in FIGURE 2 to the expanded 
positions shown in FIGURE 4, upon such longitudinal 
movement of the expander member relative to the slips. 
A plurality of longitudinally extending friction mem 

bers or Springs 65 are secured by bolts or screws 66 to 
the slip carrier 51 within the lower portions of the slots 
52, as clearly shown in FIGURE 2, and the springs ex 
tend upwardly and bow outwardly of the slip carrier to 
engage the wall of the casing C with their mid-portions, 
as shown in FIGURE 4, then bow inwardly and upwardly 
to slidably engage their upper free ends 68 in longitudi 
nally extending recesses 69 formed in the lower portion 
of the outer gripping faces 61 of the slips, whereby the 
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bow springs positively bias the gripping heads 60 of the 
slips 50 inwardly toward the retracted positions shown in 
FIGURE 2 at all times as a result of the engagement 
of the bowed mid-portions 67 of the springs with the 
casing wall and the engagement of the upper ends 68 of 
the springs in the grooves. The lateral arm portions 54 
at the lower ends of the slip handles 53 are confined be 
tween the exterior of the mandrel 11 and the curved side 
surface 57 of the annular recess 55 in the slip carrier on 
opposite sides of the groove 52 and engage the curved 
surface 57 to prevent outward displacement of the lower 
ends of the handles from within the recess 55, and thus 
swingably hold the slips connected with the slip carrier. 
The lower portion of the slip carrier is reduced in ex 

ternal diameter to provide a J-slot connecting sleeve 70 
which is integral with and extends downwardly from the 
upper portion of the slip carrier and is provided with a 
pair of diametrically opposed J-slot connecting means 71 
which are adapted to engage a pair of pins 72 welded or 
otherwise suitably secured at diametrically opposed posi 
tions to the exterior surface of the mandrel as shown 
at 73, whereby the engagement of the pins in the lower 
downwardly extending portion 78 of the laterally counter 
clockwise offset latching portion of the J-slots holds the 
carrier and the slips carried thereby against upward move 
ment on the mandrel. 
The opposed J-slot connecting means 71 are, as clear 

ly shown in FIGURE 7, each formed with a widely di 
vergent lower open mouth portion 74, a vertical upward 
portion 75, an upwardly and laterally counter-clockwise 
extending upper surface 76, a downwardly extending 
counter-clockwise laterally offset shoulder surface 77, a 
lower catch portion or retaining portion 78 and an upward 
ly extending retaining surface 79. As will be seen, the up 
per portion 76 of the J-slot extends upwardly and toward 
the right in FIGURE 7, whereby the pin 72 on the man 
drel will readily enter the wide mouth portion 74 at the 
lower end of the slot and will be guided by the upwardly 
convergent surfaces of the mouth portion through the 
vertical portion 75 of the slot, then into engagement with 
the upwardly and counter-clockwise inclined upper por 
tion 76 of the J-slots toward the upper end of the offset 
vertical shoulder surface 77. Thereafter, vertical down 
ward movement of the mandrel with respect to the J-slot 
will move the pin 72 toward the lower hook portion or 
retaining portion 78 at the lower end of the vertical 
surface 77, where the pin will be retained by virtue of 
such engagement against movement in either lateral di 
rection out of engagement with the vertical surface 77 and 
the upwardly facing clockwise inclined surface 79 at the 
lower end of the offset portion of the slots. Thus, when 
the pins 72 are engaged in the retaining portions 78 of the 
J-slots 71, downward movement of the mandrel 11 carries 
the slip carrier downwardly therewith, drawing the springs 
65 through the casing with the bowed central portions 
67 of the springs dragging along the bore wall of the casing 
and the upper ends 68 of the springs holding the gripping 
slip heads 60 inwardly in their retracted positions shown 
in FIGURE 2, Since the slips and slip carrier are not in 
any manner directly connected with the body 12 of the 
packer assembly, the slip carrier and slips may be disposed 
at any distance below the body on the mandrel, the man 
drel being of the desired length to so position the slips 
below the body and the expander wedge member 41 
carried thereby to permit such longitudinal movement of 
the mandrel with respect to the slips as may be desired 
to effect various manipulating operations of the mandrel 
and the body causing longitudinal movement thereof with 
respect to the slip carrier and slips without prematurely 
engaging the slips and forcing the same into gripping en 
gagement with the wall of the casing. 
The lower portion of the bore 42 of the slip expander 

member 41 is reduced as shown at 42a to centralize the 
lower end of the expander member on the mandrel, but is 
Spaced slightly from the external wall of the mandrel 11 
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6 
to provide an annular flow passage 48 therebetween for 
a purpose which will be hereinafter more fully explained. 
Also, the reduced portion of the bore of the expander 
member provides a thicker wall adjacent the expander sur 
face 47 of the expander member as will be clearly seen 
in FIGURES 2 and 4, and provides a stronger support 
for the slips 50 when the same are in expanded locking positions. 
The packing assembly 14 includes a plurality of rings 

or annular sleeves 36 of rubber or rubberlike materials, 
shown to be three in the drawings. The intermediate seal 
ing ring 86 is shown as having its opposite ends convergent 
outwardly, and the lower end of the upper ring 87 is 
inclined downwardly and outwardly, while the upper end 
of the lower ring 85 is inclined upwardly and outwardly 
to conform to the opposite end surfaces of the inter 
mediate ring 86, whereby the upper and lower rings are 
Wedged outwardly with respect to the central ring when 
the shoulder 37 of the connector sub is moved toward 
the shoulder 38 of the expander member for distorting the 
packing assembly therebetween. The packing rings are 
normally in the relaxed retracted position shown in FIG 
URE 1, and will return to such position upon release of 
the longitudinal distorting force applied thereto. 
The bore 89 of the packing mandrel or sleeve 25 is larger 

than the exterior diameter of the mandrel 11, whereby 
an annular flow passage or bypass passage 90 is pro 
vided between the packing mandrel and the elongate cen 
tral mandrel 11. Thus, fluid entering through the lower 
end of the bore of the expander member 41 may pass 
upwardly through the flow passage 48 and the bore 42 of 
the by-pass passage 90, and upwardly through the by 
pass passage past the packing rings and into the bore 95 
Qf the connector Sub thereabove. A lateral opening 91 is 
formed in the ring 39 at the upper end of the expander 
member 41, and this opening provides a means for en 
gaging the lower portion of the wall of the packing man 
drel or sleeve 25 for threading the mandrel or sleeve into 
the internal threads 92 in the lower portion of the bore 
of the connector sub. 
The upper end of the annular by-pass passage 90 com 

municates with the bore 95 of the connector sub 26 there 
above and the upper portion of the bore of the connector 
Sub is enlarged in diameter at shoulder 94 to provide an 
enlarged internal annular seal surface 96 therein having 
a beveled upper shoulder 97 at its upper end, for a pur 
pose which will hereinafter be more fully described. The 
upper end of the enlarged portion of the bore of the sub 
26 communicates with the lower end of the bore 29 of 
the compensator and hold-down sleeve 28, and a plurality 
of lateral by-pass openings or ports 98 are formed in 
the lower portion of the wall of the sleeve 28 whereby 
fluid passing upwardly through the by-pass passage 90 
past the packing assembly 14, through the bore of the 
connector Sub 26 and into the sleeve 28 may pass out 
Wardly from the bore of the hold-down sleeve through the 
ports 98 into the annulus between the sleeve and the 
casing wall above the packing assembly 14 to prevent 
premature fluid pressure setting of the packing rings 36 of the packing assembly. 

In order to close the lateral by-pass port openings 98, 
the mandrel 11 is provided with a Sealing sleeve valve 
member 100 which has a bore 101 slightly larger in diam 
eter than the exterior diameter of the mandrel 11 whereby 
an internal annular fluid passageway 102 is provided be 
tween the sleeve and the mandrel. The sleeve is held against 
longitudinal movement on the mandrel by engagement 
of the lower end thereof with a lower split retaining ring 
105 which is disposed in a suitable external annular recess 
106 formed in the outer surface of the mandrel and en 
gaged with a shoulder 107 in an enlarged annular recess 
108 at the lower end of the bore 101 of the sleeve, and 
by engagement of the upper end of the sleeve with 2. 
upper retaining ring 110 which is a split ring fitting in an 

75 external annular groove or recess 111 formed in the pe. 



3,338,308 
7 

riphery of the mandrel 11. Each retaining ring has out 
wardly convergent upper and lower beveled surfaces, the 
lower surface of the uper ring being engaged by the 
beveled upper end 114 of the sleeve 100 and the upper sur 
face of the lower ring engaging the shoulder 107 at the 
lower end of the sleeve. The sleeve is therefore held 
against substantially longitudinal movement on the man 
drel and will move with the mandrel when the shoulders 
at the opposite ends thereof engage the beveled shoulders 
of the retaining rings 105 and 110. 
The lower end of the sleeve 100 is formed with an ex 

ternal annular flange 120 having an upwardly facing shoul 
der 121 which is adapted to be engaged by and to support 
a lower packing or sealing ring assembly 130 surround 
ing the sleeve 100 above the shoulder and confined be 
tween the shoulder and a spiral split retaining ring 131 
disposed in an internal and annular groove 132 formed in 
the sleeve 100. Above the ring 131 is a second sealing ring 
assembly 140 which is confined between the ring 131 and 
the lower shoulder or surface 145 at the lower end of an 
elongate collar member 150 which is threaded onto the 
threads 151 along the upper end portion of the sleeve 100. 
The bore of the collar is reduced to provide an internal 
annular stop shoulder 152 intermediate the ends of the 
collar which is adapted to engage the upper end 114 of 
the sleeve to limit the threaded telescoping movement of 
the collar on the sleeve and to space the shoulder 145 pro 
perly from the shoulder 121 on the sleeve to permit mount 
ing therebetween the sealing ring assemblies 130 and 140. 
Each of the seal ring assemblies 130 and 140 consists of 

resilient or rubber like central sealing ring having divergent 
retaining flanges 135 and 136 on its upper and lower sur 
faces, respectively, and an upper retaining ring 137 and 
a lower retaining ring 138 having corresponding beveled 
inner surfaces fitting over the flanges or retaining flanges 
of the sealing ring and holding the flanges and the inner 
surfaces of the ring in engagement with the outer surface 
of the sleeve 100 between the upwardly facing shoulder 
120, the spiral split retaining ring 131 and the downwardly 
facing shoulder 145 of the collar 150 mounted on the ex 
terior surface of the valve sleeve between the shoulders 
121 and 145. An internal annular recess 153 formed in 
the bore of the collar 150 has a sealing member or O-ring 
154 disposed therein for sealing between the collar and 
the sleeve. The seal ring assemblies 130 and 140 each in 
cludes a rubber or rubberlike resilient ring 134 disposed 
between upper and lower metallic retaining rings 135 and 
136, respectively (FIGURE 1). 
The exterior surface 150a of the collar 150 is substan 

tially equal in diameter to the seal surface 96 of the con 
nector Sub and the upper end of the collar extends upward 
ly beyond the upper retaining ring 110 and provides an 
upwardly facing shoulder 154 which is adapted to be en 
gaged by a downwardly facing shoulder 155 formed in the 
bore of the locking and hold-down sleeve 28, whereby 
downward movement of the hold-down sleeve and the 
body assembly 12 is limited by engagement of the shoulder 
155 with the shoulder 154, while upward movement of 
the body assembly 12 on the mandrel 11 is limited by en 
gagement of the shoulder 33 at the upper end of the 
hold-down sleeve with the shoulder 34 of the retaining 
ring 35 on the mandrel. It will thus be seen that the body 
assembly 12 of the packer is thus limited against longitu 
dinal downward movement on the mandrel toward the slip 
carrier and slips disposed therebelow on the mandrel, and 
that the slip carrier and slips may be secured to the man 
drel at any suitable position below the expander member 
41 of the body assembly to permit such longitudinal 
manipulating movement of the mandrel with respect to 
the slips as is desirable to accomplish any desired opera 
tion in the well without setting the slips prematurely. 
Above the shoulder 155, the sleeve 28 is provided with 

a plurality of sets of radially extending cylindrical open 
ings 170, 171 and 172 which sets are shown to be longi 
tudinally offset with respect to each other to permit the 
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8 
incorporation of a greater number of the openings at cir 
cumferentially spaced positions around the periphery of 
the upper portion of the sleeve. Within each of the open 
ings 170, 171 and 172 is disposed a cylindrical hold-down 
button or piston gripping member 180 which is slidable 
radially in said opening between a retracted inner posi 
tion shown in FIGURE 1 and an expanded gripping posi 
tion shown in FIGURE 3. An annular sealing member 
or O-ring 181 is positioned in an annular groove or recess 
182 formed in the inner end portion of each of the piston 
buttons or gripping members, whereby fluid pressure with 
in the bore 29 of the sleeve 28 will force the buttons 180 
outwardly of the openings 170, 171 and 172 into gripping 
engagement with the wall of the casing. The outer surfaces 
or faces of the buttons are provided with serrated gripping 
teeth. 184 which may all be either in the form of saw teeth 
or of a diamond pointed shape. Diametrically opposed 
recesses 86 and 187 are formed in the outer face of each 
of the buttons or gripping members and these recesses re 
ceive the free ends of a plurality of leaf springs 188 and 
189 which are secured at their opposite ends to the sleeve 
28 by bolts or retaining screws 190 and 191, respectively. 
The fixed ends of the springs are disposed in longudinally 
extending grooves or slots or recesses 195 which are 
formed in the exterior surface of the exterior surface of 
the sleeve and extend diametrically across the openings 
170, 171 and 172, whereby when the springs are secured 
to the sleeve 28 in the grooves or recesses 195 the engage 
ment of the springs in the recesses 186 and 187 of the but 
tons prevents rotative movement of the buttons in the 
openings or cylinders 170, 171 and 172 and retains the 
gripping teeth 184 in proper gripping position with respect 
to the wall surface of the casing. 
The springs 188 and 189 bias the buttons inwardly and 

normally retain the same in retracted position when no 
pressure differential is applied to the inner surfaces of the 
buttons from within the bore 29 of the sleeve. However, 
pressure within the sleeve 28 acting on the inner surface 
of the pistons will force the pistons outwardly against the 
inward biasing force exerted thereon by the springs and 
cause the pistons to engage the casing wall to hold the 
sleeve against upward displacement. 
As is clearly shown in FIGURE 1, the upper end of the 

lower portion 200 of the bore of the compensator and 
hold-down sleeve 28 is reduced below the downwardly 
facing shoulder 155 to provide a second downwardly fac 
ing shoulder 201 spaced below the shoulder 155, and the 
shoulder 201 is adapted to be engaged by the upper end 202 
of a compensator sleeve or piston 203 which is slidable in 
the enlarged lower portion 200 of the bore of the sleeve 
28 and on the exterior surface 150a of the collar 150. The 
lower end 204 of the compensator piston 203 engages the 
upwardly facing shoulder formed by the upper surface 
of an external annular flange 206 formed on the lower 
end of the collar 150, whereby downward longitudinal 
movement of the compensator piston on the collar is 
limited by engagement of the shoulder 204 with the 
flange 206 and upward movement of the piston is limited 
by the engagement of the upper end 202 of the piston 203 
with the downwardly facing shoulder 201 at the upper 
end of the enlarged portion 200 of the bore of the 
compensator and hold-down sleeve. An internal annular 
groove 211 is formed in the lower end of the bore of 
the compensator piston and an O-ring or seal ring 210 
disposed in the groove seals between the piston and the 
collar and prevents fluid passage therebetween. An ex 
ternal annular recess 22 is formed in the upper end of 
the piston and a seal ring or O-ring 213 is disposed in 
such recess and seals between the piston and the enlarged 
bore 200 of the sleeve to prevent fluid passage there 
between. The distance between the upwardly facing 
shoulder 33 in the bore of the upper end of the sleeve 
and the shoulder 34 on the retaining ring 35 is such that 
the body assembly 12 of the packer may move upwardly 
relative to the mandrel, and relative to the valve sleeve 
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100 and the collar 150, until the shoulder 33 engages the 
retaining ring 35 without disengaging the internal Sealing 
ring 210 in the bore of the compensator piston from Seal 
ing engagement with the exterior surface 150a of the col 
lar. Also, the external seal ring 213 will always engage 
the enlarged bore 200 of the sleeve above the lateral parts 
98 therein, so that a sealed closure is effected at all times 
between the valve sleeve 100 on the mandrel 11 and the 
enlarged bore 200 of the compensator and hold-down 
sleeve. 

It will be seen that, when the mandrel 11 is moved 
downwardly and moves the valve sleeve 100 downwardly 
therewith, the packing ring assemblies 130 and 140 are 
moved downwardly with the sleeve by virtue of their be 
ing confined between the lower end of the collar 150 and 
the flange 120 on the sleeve until the sealing rings 134 
and 135 enter the enlarged bore of the connector Sub and 
engage in sealing relationship the annular sealing surface 
96 forming the bore wall of such enlarged upper bore of 
the sub. Downward movement of the valve sleeve 100 
and of the mandrel with respect to the body 12 is limited, 
not only by the engagement of the shoulder 33 at the 
upper end of the sleeve 28 with the retaining ring 35, but 
also by engagement of the downwardly facing shoulder 
215 at the lower end of the valve sleeve with the upwardly 
facing shoulder 94 at the lower end of the enlarged upper 
portion of the bore of the connector Sub. Thus, when the 
mandrel has been moved downwardly and the Sealing 
rings 130 and 140 carried thereby are moved into the en 
larged bore of the connector sub and into sealing engage 
ment with the annular sealing surface 96 of the Sub, it 
will be seen that fluid pressure from below the packer 
passing upwardly through the by-pass passage 90 Will be 
directed upwardly through the annular passage 102 be 
tween the valve sleeve 100 and the mandrel 11 into the 
bore 29 of the compensator and hold-down sleeve 28 
above the collar 150 and the compensator piston 203. 
Since the O-ring 54 seals between the collar and the 
valve sleeve 100, and since the O-ring 210 seals between 
the inner surface of the bore wall of the compensator 
piston the exterior surface of the collar and the O-ring 
213 seals between the exterior surface of the com 
pensator piston and the bore wall 200 of the compensator 
and hold-down sleeve, it will be seen that fluid pressure 
so passing from the by-pass passage 90 upwardly past 
the valve sleeve into the bore of the sleeve 28 above the 
compensator piston will be trapped within the sleeve 28 
and cannot pass outwardly through the lateral ports 98. 
The distance between the shoulder 215 at the lower end 
of the valve sleeve 100 and the sealing ring 213 at the 
upper end of the compensator piston is greater than the 
distance between the shoulder 94 and the upper ends of 
the ports 98 in the sleeve 28, so that the lateral ports 
are positively closed when the mandrel is in the lower 
position just described. Also, fluid passing upwardly into 
the bore of the sleeve 28 above the compensator piston 
will enter the reduced bore 29 at the upper end of the 
sleeve 28 and act on the inner surfaces of the piston 
hold-down buttons 180 to urge the same outwardly, since 
the seal ring 31 closed off any flow between the upper 
end of the sleeve 28 and the exterior surface of the man 
drel 11 to prevent fluid escaping upwardly out of the 
sleeve. The pressure then moves the piston hold-down 
buttons outwardly into engagement with the casing Wall 
as shown in FIGURE 3. 
With the packer assembly in the position shown in FIG 

URES 3 and 4, with the by-pass ports 98 closed and the 
packing assembly 14 in its expanded position, and with 
the gripping slips 50 in gripping position and the hold 
down buttons 180 moved outwardly into gripping engage 
ment with the casing, it will be seen that an increase in 
pressure from below the packing assembly 14 acting up 
wardly through the by-pass passage 90 will act on the 
upper area of the collar and on the lower area of the 
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10 
valve sleeve 100 and sealing rings 130 and 140 and thus 
offset or balance such opposing pressures. Also, should 
the bore of the mandrel be closed, or the bore of the 
tubing above or below the mandrel be closed, so that 
the pressure below the packing assembly 14 is applied 
across the full cross-sectional area of the tubing string, 
or of the mandrel 11 defined by the inner periphery of 
the upper sealing ring 31, the pressure so acting up 
wardly and tending to move the mandrel and the tubing 
string upwardly will be offset or compensated by the 
effect of the pressure acting through the by-pass passage 
90 on the upper end of the compensator piston 203, the 
pressure acting downwardly on the piston to move the 
piston downwardly until the shoulder 204 at the lower 
end of the piston engages the upwardly facing shoulder 
of the flange 206 on the collar 150 to apply a downward 
force to the mandrel equal to the pressure times the cross 
sectional annular area of the piston defined by the outer 
periphery of the upper sealing ring 213 and the inner 
periphery of the lower internal sealing ring 210. Since 
the diameters of the piston and the sealing rings are 
so chosen that the cross-sectional area defined therebe 
tween is substantially equal to the full cross-sectional area 
of the tubing string or the mandrel 11 within the internal 
periphery of the sealing ring 31, it will be seen that the 
pressure from below acts on the compensator piston 203 
to apply a downward force to the piston, and through 
the piston, to the mandrel, equaling the upward force 
applied to full cross-sectional area of the mandrel by 
virtue of the bore thereof being closed. Thus, an excess 
of pressure below the packing will not move the body 
assembly 12 and the packing and expander sleeve 41 
carried thereby upwardly away from the slips, because 
the mandrel is held down by the compensator piston and 
the body assembly is held down by the retaining ring 35. 
Thus, such increased pressure will not release the lower 
slips from holding engagement and will not exert an ex 
cessive force on the hold-down buttons 180 which might 
tend to force the hold-down buttons upwardly in the 
CaS1ng. 

Also, an excess pressure from above the packing as 
sembly acting inwardly through the ports 98 will act on 
the internal sealing ring 210 at the lower end of the com 
pensator piston 203 and the external seal ring 213 at the 
upper end of said piston and will move the same up 
wardly until the shoulder 202 engages the downwardly 
facing shoulder 201 at the upper end of the enlarged bore 
200 of the sleeve 28 and such pressure will act down 
wardly on the areas sealed off by the seal rings 130 and 
140. Since the diameter of the seal surface 96 of the con 
nector sub 26 is equal to the external diameter 150a of 
the collar it will thus be seen that the effect of the excess 
pressure present above the packing assembly 14 acting 
on the mandrel 11 will be compensated or balanced out 
and the mandrel will not be moved from the anchored 
position by such pressure. - 

In use, the packer assembly 10 is made up on a tubing 
string and is lowered into the well in the condition shown 
in FIGURES 1 and 2. When the desired location in the 
well bore has been reached, the packer is set by rotating 
the tubing string in a clockwise direction to move the 
locking pins 72 in the J-slots 71 toward the vertical por 
tions 75 of the J-slots by first lifting the tubing slightly and 
rotating the same to cause the mandrel to rotate there 
with and move the pins 72 to alignment with the vertical 
portions and open mouth of the J-slots, whereupon down 
ward movement of the tubing and mandrel with respect 
to the slip carrier and slips is permitted. Such downward 
movement of the mandrel 11 brings the retaining ring 35 
into engagement with the shoulder 33 at the upper end of 
the compensator and hold-down sleeve 28 and moves the 
body assembly 12 downwardly with the mandrel to move 
the expander cone 41 downwardly with the mandrel. The 
friction springs 65 hold the slip carrier and slips against 
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longitudinal movement in the casing, and as the mandrel 
is moved downwardly the expander member or cone 41 
is moved downwardly until the expander surface 47 is 
engaged between the slips 50 and slides down the inclined 
inner upper wedge surfaces 62 of the slips to force the 
slips outwardly radially of the slip carrier and the mandrel 
into gripping engagement with the casing wall. Further 
downward movement of the tubing and the mandrel will 
cause the packing sleeve or mandrel 25 to be moved 
downwardly with respect to the cone toward the position 
shown in FIGURE 4, and the packing rings 36 of the 
packing assembly will be compressed between the down 
Wardly facing shoulder 37 of the connector sub 26 and 
the upwardly facing shoulder 38 at the upper end of the 
expander member 41. Continued downward movement 
of the mandrel and the upper portion of the body will 
cause the packing rings to be expanded to the fully ex 
panded position in sealing engagement with the well cas 
ing. Such downward movement of the mandrel with re 
spect to the body assembly 12 also moves the closure 
valve sleeve 100 downwardly with the mandrel until the 
sealing rings 130 and 140 have been disposed within en 
larged bore at the upper end of the connector sub 26 
and in sealing engagement with the cylindrical sealing 
surface 96 formed thereby. The by-pass ports 98 are thus 
closed and fluid pressure below the packer assembly is 
trapped therebelow and directed upwardly through the 
by-pass passage 90 into the bore 29 of the compensator 
and hold-down sleeve 28, where such pressure acts on the 
hold-down buttons 180 to force the same outwardly into 
gripping engagement with the wall of the well casing as 
shown in FIGURE 3. Normally, some weight of the tub 
ing string is applied to the upper end of the body 42 to 
maintain the packing sleeve in expanded packing posi 
tion. However, should an increased pressure differential 
be created by an increase in pressure below the packing 
assembly acting upwardly on the mandrel 11, such pres 
sure will pass upwardly on the mandrel 11, such pressure 
will pass upwardly through the by-pass passages and act 
on the hold-down buttons 180 to force the hold-down 
buttons into tight gripping engagement with the casing to 
assist the weight of the tubing in maintaining the packing 
in expanded position and preventing upward displace 
ment of the body assembly 12. The pressure differential 
from below also acts on the upper surface 202 of the 
compensator piston 203 and applies a downward force 
to the mandrel resisting upward movement of the mandrel 
as has been described. Since the cross-sectional area of the 
annular compensator is substantially equal to the full 
cross-sectional area of the mandrel 11 within the upper 
seal ring 31, even though the bore of the mandrel or the 
tubing therebelow should be closed or plugged, so that the 
full fluid pressure in the well bore below the packer be 
applied to the full cross-sectional area of the mandrel, 
the compensator piston will apply an equal balancing 
downward and compensating force to the mandrel to 
prevent upward movement of the mandrel by such pres 
SC 

Also, should the pressure above the packing assembly 
14 be in excess of that below, creating a downward pres 
sure differential, it is readily apparent that such pressure 
differential entering through the ports 98 will act up 
wardly on the lower surface 204 of the compensator piston 
and downwardly on the upper surfaces of the connector 
sub 26 outwardly of the seal surface 96 and will thus be 
compensated or balanced, and that the mandrel will not 
move since such areas of the mandrel as are exposed to 
the pressure differential are equal. 
When it is desired to remove the packer from within 

the well bore, the tubing string is lifted to move the 
mandrel 11 upwardly. Such upward movement of the 
mandrel moves the by-pass valve sleeve 100 upwardly 
therewith and moves the packing rings 130 and 140 up 
wardly out of the enlarged upper bore of the connector 
sub 26 and out of sealing engagement with the sealing 
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12 
surface 96 in said sub to permit fluid pressure from below 
the packer to flow upwardly through the by-pass 90 in 
teriorly of the packing assembly and outwardly through 
the ports 98 into the annulus above the packer to equalize 
pressures on opposite sides above and below the packing 
assembly. Should there be a substantial excess pressure 
below the packing assembly, it is readily apparent that 
the packer body assembly 12 will not be forced upwardly, 
since the pressure differential will nevertheless be acting 
upwardly through the bore 29 of the compensator and 
hold-down sleeve 28 to maintain the hold-down buttons 
180 in expanded gripping position until the pressure dif 
ferential within the bore of the body and across the pack 
ing assembly thereon has been equalized. This results 
from the fact that the area of the ports 98 is substantially 
equal to or may be slightly less than the cross-sectional 
area of the annular by-pass passage 90. When the pres 
sure is equalized, the hold-down buttons may be moved 
to retracted position by the leaf springs 188 and 189 to 
permit the body assembly to be lifted when the beveled 
shoulder at the upper end of the retaining ring 110 en 
gages the downwardly facing shoulder 30a at the lower 
end of the reduced bore 30 of the sleeve 28, below the 
seal ring 31, whereupon further upward movement of the 
tubing and the mandrel will lift the body assembly with 
the mandrel and will result in lifting the expander mem 
ber or cone 41 from between the slips 50 carried by the 
slip carrier 51. Since the slips are biased inwardly toward 
retracted position by the bow springs 56, upon withdrawal 
of the expander cone from engagement between the slips, 
the slips will move to retracted position. Continued up 
ward movement of the tubing then moves the mandrel 
upwardly with respect to the slip carrier and slips until 
the latching pins 72 are again engaged with the J-slots 
71 in the reduced lower J-slots sleeve portion 70 of the 
slip carrier. Of course, should the latching pins for any 
reason be sheared off or destroyed, the lower end of the 
reduced portion of the slip carrier will engage the upper 
end of the collar connecting sub 18 on the lower end of 
the mandrel and will be lifted thereby, whereby the entire 
packer may be lifted from within the well casing. 

It will be noted that, since the by-pass valve sleeve 100 
and the seal rings 130 and 140 carried thereby are dis 
posed above the ports 98 when the packer is moved up 
wardly, the flow of fluids through the by-pass will not 
cut or damage the sealing rings, whereby the packer may 
be reset in the well without removing the same from the 
bore of the well, if desired, the sealing elements on the 
valve sleeve remaining in condition for sealing to close 
the by-pass passage 90 and to close off the ports 98. 
Obviously, the packer may be reset at another elevation 
in the well bore by following the procedure for setting 
previously described, after the packer has been released 
from its previously set position. 
A modified form of the packer is shown in FIGURE 8, 

wherein means are provided for resiliently biasing the 
body assembly 12 of the packer upwardly with respect to 
the mandrel 11 to assure that the valve sleeve 100 will 
move downwardly with respect to the ports 98 to close 
the ports, and thus to close the by-pass passage 90. AS is 
clearly shown, the bore of the compensator and hold 
down sleeve 28 above the downwardly facing shoulder 
201 which limits upward movement of the compensator 
piston is elongated to provide sufficient longitudinal room 
to receive a helical coiled spring 250 which is disposed in 
the bore of the sleeve above the shoulder 201 and below 
an internal annular downwardly facing shoulder 255a cor 
responding substantially, to the shoulder 255 but spaced 
above the upper end of the valve sleeve 100 a sufficient 
distance to accommodate the spring 250 therebetween 
when in collapsed condition. As will be clearly seen, the 
spring 250 will act downwardly on the upper end of the 
collar 150 and the valve sleeve 100 connected therewith, 
and upwardly against the downwardly facing shoulder 
155a to bias the body assembly 12 upwardly relative to 
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the mandrel and the by-pass valve sleeve 100 toward the 
closed position. The external diameter of the spring 250 
is less than the internal diameter of the compensator 
piston 203 so that the piston may move longitudinally 
with respect to the spring and the collar 150 to engage the 
downwardly facing shoulder 201 in the manner already 
described. Since the spring acts downwardly on the collar 
150 which is threaded on the upper end of the valve sleeve 
100 which is held substantially stationary on the mandrel 
11 between the retaining rings 105 and 110, it will be seen 
that the spring will bias the body upwardly with respect 
to the mandrel and assure that the by-pass passage will be 
closed by the entry of the sealing rings 130 and 140 on the 
lower end of the valve sleeve 100 into sealing engagement 
with the sealing surface 96 in the bore of the connector 
sub. All other parts of the packer shown in FIGURE 8 are 
identical to and bear the same numbers as the correspond 
ing parts of the packer first described. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the constructions 
illustrated may be made by those skilled in the art, within 
the scope of the appended claims, without departing from 
the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A well packer including: an elongate tubular man 

drel; an outer tubular body means disposed about said 
'mandrel for limited longitudinal movement relative there 
to; expandable seal means carried by said outer tubular 
body means, said outer tubular body means and said man 
drel having cooperable means for expanding said seal 
means into sealing engagement with a well casing and 
locking said outer tubular body means against downward 
movement in the well casing; means between said outer 
tubular body means and said mandrel providing a bypass 
flow passage extending past said seal means interiorly 
thereof and communicating with the exterior of said well 
packer on opposite ends of said seal means; hold-down 
means carried by said outer tubular body means above 
said seal means, said outer tubular body means having 
conductor means for conducting fluid pressure from said 
bypass flow passage to said hold-down means for moving 
said hold-down means outwardly to expanded well casing 
engaging position; said bypass passage communicating 
with the exterior of the well packer at one end between 
the seal means and said hold down means whereby fluid 
pressures may pass through said bypass passage past said 
seal means; means for closing said bypass passage to direct 
fluid pressure from said bypass passage through said con 
ductor means to said hold-down means; said outer tubular 
body means and said mandrel having means forming an 
annular longitudinally extending cylinder above the by 
pass passage; a piston slidably mounted in said cylinder 
in said outer tubular body means and having laterally 
opposed end surfaces exposed to fluid pressures within 
and without said outer tubular body means; means sealing 
between said mandrel, said piston and said outer tubular 
body means; means conducting fluid pressure from said 
bypass flow passage to the cylinder above said piston; said 
cylinder below said piston having communication with 
the exterior of the packer; and means on said mandrel 
engageable by said piston for applying a downward force 
to said mandrel. 

2. In a packer adapted to be anchored in a well casing 
disposed in a well bore; a tubular body having a plurality 
of cylindrical bores therein opening laterally to the ex 
terior of said body; gripping members in said bores ex 
pandable outwardly against the well casing in response to 
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fluid pressure within said body and bores; a tubular man 
drel within said body; means sealing between said body 
and said mandrel above said bores; said body and mandrel 
providing a fluid flow course therebetween communicating 
the lower end of said body with said bores and closed at 
its upper end above said bores; a packing means carried 
externally of said body below said bores; port means in 
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said body between said bores and said packing means pro 
viding a bypass outlet from said flow course through said 
body; means operatively connected with said mandrel and 
said body for closing said lateral flow ports; and gripping 
means on said mandrel below said body, and expandable 
into gripping engagement with said casing. 

3. In a backer of the character set forth in claim 2, 
means in said flow course in said body having communi 
cation with said flow course between said body and said 
mandrel responsive to hydraulic pressure within said flow 
course for exerting a downward force on said mandrei to 
hold said mandrel in position expanding said gripping 
means below said packing means to gripping position. 

4. On a packer adapted to be lowered in a well casing 
disposed in a well bore and anchored therein; an elongate 
tubular mandrel; a tubular body carried on said mandrel 
exteriorly thereof and movable therewith having limited 
longitudinal movement with respect thereto; a packing 
structure on said body including a sleeve of normally re 
tracted pliant elastic packing means on said body adapted 
to engage the well casing; means on said body for ex 
panding said packing means against the well casing; said 
mandrel having anchoring means thereon below said pack 
ing, means expandable into gripping engagement with the 
well casing; means between said mandrel and said body 
providing an elongate longitudinally extending fluid bypass 
extending through said packing means; lateral port means 
in said body at the upper end of the bypass; means on said 
mandrel and movable therewith with respect to said body 
for selectively opening and closing said lateral port means 
at the upper end of said bypass passage; hold-down means 
on said body above said bypass and movable laterally 
in response to fluid pressure for gripping the casing to hold 
the body against upward movement in said casing; and 
a flow conduit extending from said bypass passage to said 
hold-down means for conducting fluid pressure from said 
bypass passage to said hold-down means for expanding 
said hold-down means to gripping engagement with said 
CaSIIlg. 

5. In a packer of the character set forth in claim 4, 
means on said body providing an elongate cylindrical 
annular cylinder having communication at one end with 
said lateral port means at the upper end of said bypass 
and at its opposite end with said conduit from said bypass 
to said hold-down means; stop means on said mandrel; 
and a piston in said cylinder engaging said stop means on 
said mandrel and subject to the pressure of fluid from 
said conduit and in said cylinder to exert a downward 
force on said mandrel. 

6. A well packer including: a mandrel having a longi 
tudinal flow passage and connectable at opposite ends in a 
flow conductor to constitute a section thereof; a tubular 
body disposed about said mandrel and providing with said 
mandrel an annular space closed at its upper end, said 
annular space comprising a lower flow passage open at 
its lower end to the exterior of said body and an upper 
flow passage, said body having port means intermediate 
its ends communicating with said annular space at the 
lower end of said upper flow passage and at the upper end 
of said lower flow passage; anchor means carried by said 
body above said port means and movable outwardly by 
the force of the pressure in said upper flow passage when 
the pressure therein exceeds a predetermined value; co 
engageable means on said body and said mandrel limit 
ing longitudinal movement of said mandrel relative to said 
body; closure means operatively associated with said body 
and said mandrel preventing communication between the 
exterior of said body and said flow passage through said 
port means when said mandrel is in a lowermost position 
relative to said body; expansible packing means mounted 
on said body below said port means; and expander means 
movably mounted relative to said mandrel and said body 
and operatively associated with said packing means for ex 
panding said packing means outwardly upon downward 
movement of said mandrel and said body relative to said 
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expander means, said closure means comprising pressure 
responsive means exposed to the pressure from the ex 
terior of said body through said port means above said 
packing means when said mandrel is in said lowermost 
position and to the pressure from below said packing 
means through said lower flow passage and said upper 
flow passage for exerting a downward force on said man 
drel which varies in accordance with the difference of 
pressure exerting a downward force on said mandrel when 
the pressure below said packing means exceeds the pres 
sure above said packing means exteriorly of the body. 

7. A well packer including: a mandrel having a longi 
tudinal flow passage; a tubular body disposed about said 
mandrel and with said mandrel providing an annular 
space closed at its upper end, said annular space compris 
ing a lower flow passage open at its lower end to the ex 
terior of said body and an upper flow passage, said body 
having port means intermediate its ends opening from the 
exterior thereof to said annular space and communicat 
ing with the upper end of said lower flow passage and with 
the lower end of said upper flow passage; expansible pack 
ing means on said body below said port means and expan 
sible to sealing position on said body; said body having 
lateral bores therein above said port means communicat 
ing at their inner ends with said upper flow passage; hold 
down means disposed for outward movement in said bores 
and movable outwardly by the pressure in said upper flow 
passage; coengageable means on said body and said man 
drel limiting longitudinal movement of said mandrel rela 
tive to said body between an uppermost and a lowermost 
position relative thereto, said body and said mandrel hav 
ing coengageable seal means preventing communication 
between said lower flow passage and said port means, 
said coengageable seal means including pressure respon 
sive means operatively associated with said mandrel and 
said body and having a downwardly facing area exposed 
to the pressure from exteriorly of the body above said 
packing means therough said port means and an upwardly 
facing area exposed to the pressure from below said pack 
ing means through said lower flow passage and said upper 
flow passage of said annular space when said mandrel is 
in said lowermost position, said pressure responsive means 
exerting a downward force on said mandrel when the 
pressure below said packing means exceeds the pressure 
above said packing means. 

8. A well packer including: a mandrel having a longi 
tudinal flow passage; a tubular body disposed about said 
mandrel and providing with said mandrel an annular 
space closed at its upper end, said annular space com 
prising a lower flow passage open to the exterior of said 
body at its lower end and an upper flow passage, said 
body having port means intermediate its ends communi 
cating with the upper end of said lower flow passage and 
with the lower end of said upper flow passage; lock means 
carried by said body above said port means exposed to 
the pressure in said upper flow passage and movable 
outwardly by the pressure in said passage; coengageable 
means on said body and said mandrel limiting longitudi 
nal movement of said mandrel relative to said body be 
tween an uppermost position and a lowermost position; 
closure means disposed in said annular space engageable 
with said body and said mandrel for preventing com 
munication of pressure from the exterior of said body 
through said port means to said upper and lower passages 
when said mandrel is in said lowermost position; said last 
mentioned means comprising a piston longitudinally mov 
able in said annular space, said mandrel having means 
engageable by said piston when said piston is moved 
downwardly relative to said mandrel whereby said piston 
exerts a downward force on said mandrel, said piston 
having a downwardly facing area exposed to the pressure 
communicated to said annular space through said port 
means and an upwardly facing area exposed to the pres 
sure in said annular space; expansible packing means 
mounted on said body below said port means; said lower 
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flow passage of said annular space providing an internal 
bypass passage past said packing means when said port 
means is open; and expander means movably mounted on 
said mandrel and operatively associated with said packing 
means for expanding said packing means outwardly upon 
downward movement of said mandrel and said body rela 
tive to said expander means. - 

9. A well tool including: a mandrel; anchoring means 
for securing said mandrel in a well flow conductor, said 
anchoring means including a slip carrier releasably se 
cured on said mandrel against longitudinal movement 
relative thereto; gripping slips carried by said slip carrier; 
eXpander means on said mandrel spaced above said grip 
ping slips, said gripping slips being adapted to be en 
gaged by said expander member and expanded into grip 
ping engagement with a well flow conductor in which the 
well tool is located upon downward movement of the 
mandrel relative to said slip carrier, and resilient friction 
means Secured at one end to said slip carrier and bowed 
outwardly from such connection with said slip carrier 
toward their mid-portions into position to engage the flow 
conductor and bowed inwardly from said outer mid 
portion to an inner position at their upper ends to slidably 
engage said gripping slips to bias said gripping slips to 
ward retracted position relative to said mandrel, the fric 
tional engagement of said friction means with the flow 
conductor tending to hold said slip carrier against move 
ment in the flow conductor; a body movably mounted on 
said mandrel and having external expansible packing 
means mounted thereon; means between said body and 
mandrel providing a bypass flow passage from below 
said packing means to a point above said packing means; 
lateral port means in said body above said packing means 
communicating with the upper end of said bypass pas 
Sage; outwardly expansible fluid pressure operative hold 
down means on said body above said lateral port means 
and expansible into position holding said body against 
upward movement; a flow conduit communicating at its 
lower end with the upper end of said bypass passage and 
at its upper end with said hold down means; and means 
for closing said lateral port means at the upper end of 
said bypass passage, whereby fluid pressure from below 
said packing means may pass through said bypass passage 
and said conduit to said hold down means to act on 
said hold down means; said bypass passage and said 
lateral port means when open comprising means for 
bypassing fluid pressure from below said packing through 
said passage and out said port means above said packing 
and below said hold down means. 

10. A well tool including: a mandrel; a body slidable 
on said mandrel and having an external expansible pack 
ing means thereon; means providing a bypass passage be 
tween said body and said mandrel past said packing 
means; lateral port means in said body at the upper end 
of said bypass passage communicating said bypass with 
the exterior of said body member; pressure responsive 
laterally movable hold down means on said body above 
said lateral port means; conduit means in said body com 
municating the upper end of said bypass passage with 
said laterally movable hold down means whereby fluid 
pressure from below said packing means may act on said 
hold down means to move said hold down means out 
wardly to holding position; closure means movable be 
tween an open position and a position closing said lateral 
port means at the upper end of said bypass passage; 
means resiliently biasing said closure means toward closed 
position; and anchoring lower means on said mandrel 
below said body for rigidly securing said mandrel in a 
well flow conductor, said anchoring means including: a 
slip carrier releasably secured on said mandrel against 
longitudinal movement relative thereto; gripping slips car 
ried by said slip carrier; expander means on said mandrel 
spaced above said gripping slips; said gripping slips being 
adapted to be engaged by said expander member and ex 
panded into gripping engagement with a well flow con 
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ductor in which the well tool is located upon longitudinal 
movement of the mandrel relative to said slip carrier; 
yieldable friction means connected to said slip carrier and 
yieldably engageable with the flow conductor, the fric 
tional engagement of said friction means with the flow 
conductor tending to hold said slip carrier against move 
ment in the flow conductor; and means biasing said slips 
toward retracted position relative to said mandrel. 

11. A well tool including: a mandrel; a body slidable 
on said mandrel and having expansible external packing 
means thereon; means providing a bypass passage between 
said mandrel and said body past said packing means; a 
lateral port in said body above said packing means com 
municating the upper end of said bypass passage with the 
exterior of said body; laterally movable pressure respon 
sive hold down means carried by said body above said 
lateral port; fluid conduit means in said body communi 
cating the upper end of said bypass passage with said hold 
down means whereby fluid pressure from said bypass 
passage may act on said hold down means to move the 
same outwardly to holding position; and valve means on 
said body movable between an open position and a posi 
tion closing said lateral port means whereby fluid pressure 
from below said packing means may act on Said hold 
down means to move said hold down means to expanded 
holding position. 

12. A well tool including: a mandrel; and anchoring 
means for rigidly securing said mandrel in a well flow con 
ductor, said anchoring means including: an annular slip 
carrier releasably secured on said mandrel against move 
ment relative thereto; a plurality of circumferentially 
spaced gripping slips carried by said slip carrier, said grip 
ping slips having lower end portions slidably and Swing 
able connected to said slip carrier for limited outward 
movement relative to said slip carrier and having upper 
end portions extending upwardly of said slip carrier and 
provided with external gripping faces having longitudinal 
slots therein; expander means on said mandrel spaced 
above said gripping slips; the upper end portions of said 
gripping slips being adapted to be engaged by said ex 
pander member and expanded into positions on which the 
gripping faces on said slips are disposed in gripping en 
gagement with a well flow conductor in which the well tool 
is located upon longitudinal movement of the mandrel 
relative to said slip carrier moving said expander means 
relatively toward said gripping slips; yieldable means 
carried by said slip carrier for yieldably engaging the 
flow conductor whereby the frictional engagement of said 
yieldable means with the flow conductor tends to hold 
said slip carrier against longitudinal movement in the 
flow conductor, said means comprising bow springs rigidly 
secured at their lower ends to said slip carrier and bowing 
outwardly and upwardly therefrom toward their mid-por 
tions to a position to engage the flow conductor and the 
bowing inwardly and upwardly from said mid-portions to 
a position in which their upper ends slidably engage in the 
slots in the gripping faces of the upper end portions of 
said gripping slips to bias said gripping faces of said upper 
end portions of said gripping slips inwardly toward re 
tracted position. 

13. A well tool including: a mandrel; a body slidable on 
said mandrel and having expansible external packing 
means thereon; means providing a bypass passage between 
said mandrel and said body past said packing means; a 
lateral port in said body above said packing means com 
municating the upper end of said bypass with the exterior 
of said body; laterally movable pressure responsive hold 
down means carried by said body above said lateral port; 
fluid conduit means in said body communicating the up 
per end of said bypass passage with said hold down means 
whereby fluid pressure from said bypass passage acting 
on said hold down means will move the same outwardly 
to holding position; and valve means on said body at the 
upper end of said bypass passage movable between an 
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by fluid pressure from below said packing means is closed 
off from bypassing said packing means and may act on 
said hold down means to move said hold down means to 
expanded holding position; and anchoring means on said 
mandrel below said body for securing said mandrel in a 
well flow conductor, said anchoring means including a 
slip carrier releasably secured on said mandrel against 
downward movement relative thereto; gripping slips car 
ried by said slip carrier; expander means on said mandrel 
spaced above said gripping slips, said gripping slips being 
adapted to be engaged by said expander member and ex 
panded into gripping engagement with a well flow con 
ductor in which the well tool is located upon downward 
movement of the mandrel relative to said slip carrier, 
and resilient friction means secured at one end to said 
slip carrier and bowed outwardly from such connection 
with said slip carried into position to engage the flow 
conductor and bowed inwardly at their upper ends to 
engage said gripping slips to bias said gripping slips to 
ward retracted position relative to said mandrel, the fric 
tional engagement of said friction means with the flow con 
ductor tending to hold said slip carrier against movement 
in the flow conductor. 
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14. In a well tool: a mandrel; a body slidable on said 
mandrel and having expansible external packing means 
thereon; means providing a bypass passage between said 
mandrel and said body past said packing means; a lateral 
port in said body above said packing means communicating 
with the upper end of said bypass passage; laterally mov 
able pressure responsive hold down means carried by said 
body above said lateral port; fluid conduit means in said 
body communicating the upper end of said bypass passage 
with said hold down means whereby fluid pressure from 
said bypass passage acting on said hold down means will 
move the same outwardly to holding position; and valve 
means on said body at the upper end of said bypass pas 
sage movable between an open position and a position clos 
ing said lateral port means whereby fluid pressure from 
below said packing means to expanded holding position; 
means resiliently biasing said valve means toward port 
closing position; and anchoring means on said mandrel 
below said body for rigidly securing said body in a well 
flow conductor, said anchoring means including: an an 
nular slip carrier slidably disposed on said mandrel, said 
mandrel and said slip carrier having coengageable means 
releasably holding said slip carrier against longitudinal 
movement relative to said mandrel, said coengageable 
means being releasable upon predetermined rotational and 
longitudinal movement of said mandrel relative to said slip 
carrier to permit longitudinal movement of said mandrel 
relative to said slip carrier; gripping slips carried by said 
slip carrier; expander means on the lower end of said body 
and spaced above said gripping slips; said gripping slips 
being adapted for engagement by said expander member to 
be expanded into gripping engagement with a well flow 
conductor in which the well tool is located upon longi 
tudinal movement of the body relative to said slip carrier 
to move said expander member into expanding engagement 
with said slips; friction means carried by said slip carrier 
and engageable with the well flow conductor tending to 
hold said slip carrier against movement in the flow con 
ductor; and means biasing said slips against movement to 
ward retracted position. 

15. A well tool including: an elongated mandrel; a body 
movably mounted on said mandrel and having external 
expansible packing means thereon; means between said 
body and mandrel providing a bypass flow passage from 
below said packing means to a point above said packing 
means; lateral port means in said body above said packing 
means communicating the upper end of said bypass pas 
sage with the exterior of said body; outwardly expansible 
fluid pressure operative hold down means on said body 
above said lateral port means and expansible into posi 
tion holding said body against upward movement; a flow 

open position and a position closing said lateral port where- 75 conduit communicating at its lower end with the upper end 
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of said bypass passage and at its upper end with said hold 
down means; and means for closing said lateral port means 
at the upper end of said bypass passage, whereby fluid 
pressure from below said packing means may pass through 
said bypass passage and said conduit to said hold down 
means to act on said hold down means; and lower grip 
ping means on the mandrel below said body member and 
movable into gripping position to limit downward move 
ment of said body. 

16. An anchoring device for a well tool including: an 
elongate tubular mandrel; elongate cylindrical tubular slip 
carrier member slidable on the mandrel and having a plu 
rality of radially spaced longitudinal extending external 
grooves therein extending partially radially through said 
tubular member intermediate the ends thereof and ex 
tending completely through said tubular member adjacent 
one end thereof; an internal annular recess in said tubular 
member intersected by said longitudinally extending 
grooves at the lower end of said open portion of said 
grooves; elongate resilient bow springs secured at one 
end in said grooves and bowed outwardly therefrom to 
ward their mid-portions to a position spaced from said 
grooves adapted to engage a well casing, said springs bow 
ing inwardly from said mid-portion to the opposite free end 
thereof at a point adjacent the open end portions of the 
grooves in said carrier sleeve; gripping slips having grip 
ping head portions and handle portions extending longi 
tudinally from said gripping head portions and having 
lateral arm portions at the end of said handles opposite 
said gripping heads, said handles being of a size to slidably 
and swingably fit within said open end portions of said 
grooves in said slip carrier and said arm portions being 
of a size to be disposed in said annular recess to engage 
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the carrier sleeve on opposite sides of the grooves within 
said annular recess to limit disengagement of said handles 
from said grooves; said free ends of said bow springs slid 
ably engaging the gripping head portions of said slips to 
bias said slips inwardly of said carrier sleeve toward the 
mandrel. 

17. A device of the character set forth in claim 16 
wherein: the slip carrier sleeve is provided with an integral 
latching sleeve having a latching member formed therein, 
and the mandrel has a coengageable latching member 
affixed thereto at a point spaced from the expander on 
the mandrel and engageable with the latching means 
on said latching sleeve to releasably hold said latching 
sleeve and slip carrier at said point on said mandrel spaced 
from said expander. 
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