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WELL PACKER AND APPARATUS FOR 

PRODUCING WELS 

Herbert C. Otis and John C. Luccous, Dallas, Tex.; 
said Luccous assignor to said Otis 

Application August 26, 1940, Serial No. 354,172 
(2???1166 Cl) 14 Claims. 

This invention relates to new and useful im 
provements in well packers and apparatus for 
producing Wells. 
One object of the invention is to provide an 

improved packer assembly which is particularly 
adapted for use in wells which have been "killed' 
or loaded by a mud, or other fluid column, said 
assembly having means for permitting a free 
circulation in either direction past the assembly, 
whereby the loading fluid column may be readily 
pumped from the well bore to unload the well. 
An important object of the invention is to 

provide an improved packer assembly which may 
be lowered into the well bore on the production 
string or well tubing and which has by-pass means 
arranged so that there may be a free circulation 
of well fluid, either prior Or subsequent to the 
setting or locking of the assembly within the well 
bore; the setting of the assembly before circu 
lation is begun being particularly advantageous 
in that the danger of upward displacement of the 
assembly and production string by the well pres 
Sure after unloading of the well, is eliminated. 
A particular object of the invention isto pro 

vide an improved packer assembly which is adapt 
ed to be run into the well on the well tubing and 
which is arranged to be set independently of the 
tubing, whereby the weight of said tubing is not 
depended upon to maintain the assembly in its 
sealing or packing position and also whereby the 
tubing is capable of longitudinal movement after 
the packer is set to facilitate landing of the tub 
ing within the tubing head or support at the 
surface of the well; the arrangement also pre 
venting corkscrewing or bending of the tubing 
and permitting bottom hole tools to be freely 
run through said tubing since the weight of the 
tubing string is not carried by the packer but 
rather is suspended from its support at the sur 
face. 

Still another object of the invention is to pro 
vide an improved packer assembly wherein the 
by-pass in said assembly may be opened or closed 
by a longitudinal movement of the tubing relative 
to the assembly, whereby closure of the by-pass 
is not effected by imposing the weight of the tub 
ing on the packer assembly, as has been the prac 
tice in devices of this type. 
A further object of the invention is to pro 

vide an improved packer assembly, of the char 
acter described, which is supported within the 
well bore by means entirely independent of the 
7ell tubing, whereby the assembly is positively 
locked against upward displacement by well pres 
sure and also whereby the tubing may be re-is 
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moved from and returned to the bore without 
disturbing said assembly; the packing assembly 
having means whereby it may be removed from 
the bore under pressure on a flexible line at any 
time after the withdrawal of the tubing string. 
A still further object of the invention is to 

provide a device, of the character described, 
wherein a valve means is adapted to close the 
bore of the packer assembly, said valve being held 
open by the well tubing when said tubing ex 
tends therethrough and being automatically closed 
when the tubing is lifted thereabove, whereby the 
well tubing may be removed from, and returned 
to, the well bore under "dead well' conditions 
and without the necessity of loading the well 
with mud, or other fluid. 
A particular object of the invention is to pro 

vide a device, of the character described, where 
in improved pressure seal packing elements are 
employed, said elements being constructed and 
mounted so as to prevent "hanging up' or turn 
ing inside out during the lowering operation and 
also to eliminate said elements adhering or stick 
ing to the pipe wall after having been maintained 
in a set or sealing position for a period of time. 
Another object of the invention is to provide 

an improved apparatus for producing a Well hav 
ing a fluid column therein which includes a pack- . 
er assembly run into the Well on a production 
string, locating the packer at the point at which 
it is to be set, then circulating the fluid upward 
ly past the packer assembly to unload the well, 
setting the packer either before or after the cir 
culation step, then closing the by-pass, and then 
producing the well fluids through the production 
string. 
A construction designed to carry out the in 

vention will be hereinafter described, together 
with other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, in 
which an example of the invention is shown, and 
wherein: ~ 

Figure 1 is a view, partly in elevation and part 
ly in section, of the upper portion of a device, 
constructed in accordance with the invention, 

Figure 2 is a continuation of the parts shown 
in Figure 1 and illustrating the intermediate por 
tion of the device, 

Figure 3 is a continuation of the parts shown 
in Figure 2 and illustrating the lower portion of 
the device, 

Figures 4 to 6 are horizontal, cross-sectional 
  



2 
views, taken on the lines 4-4, 5-5 and 6-6, re 
spectively, of Figure 1, 

Figures 7 and 8 are horizontal, cross-sectional 
views, taken on the lines 7-7 and 8-8, respec 
tively, of Figure 2, 

Figures 9 and 10 are horizontal, cross-sectional 
views, taken on the lines 9-9 and 0-fo, respec 
tively, of Figure 3, 

Figure 11 is a schematic view of the complete 
assembly and showing the parts in the position 
during the circulation past the packer to accom 
plish unloading of the well, 

Figure 12 is a similar view, illustrating the tub 
ing disconnected from the packer assembly and 
showing the by-pass Openings closed, 

Figure 13 is a view similar to Figures 11 and 12, 
showing the next step with the tubing being lifted 
from the end of the packer assembly, 

Figure 14 is a view, partly in section and partly 
in elevation, showing a slightly modified con 
Struction, 

Figure 15 is a view similar to Figure 1, illus 
trating the upper portion of a modified form of 
the apparatus, 

Figure 16 is a continuation of Figure 15, illus 
trating the intermediate portion of the device, 

Figure 17 is a continuation of Figure 16, show 
ing the lower portion of this form, 

Figure 18 is a horizontal, cross-sectional view, 
taken on the line 8-8 of Figure 16, 

Figure 19 is a partial isometric view of the 
coupling nipple at the lower end of the packer 
assembly, 

Figure 20 is an isometric view of the coupling 
collar which coacts with the collar shown in 
Figure 19, * - -- ? 

Figure 2 is a schematic view of the entire as 
sembly of the modified form illustrated in Fig 
ures 15 to 20 and showing the parts in the posi 
tion during circulation of the fluid which unloads 
the Well, and ? 

Figure 22 is a view similar to Figure 21 and 
illustrating the by-pass through the packer as 
sembly closed. 

In the drawings, the letter A. designates a 
packer assembly which includes an elongate tubul 
lar mandrel O which has an axial bore f ex 
tending entirely therethrough. The upper por 
tion of the outer Surface of the mandrel is Sub 
stantially cylindrical and a slip Supporting carrier 
or sleeve 2 is slidable longitudinally on this por 
tion. An external, annular flange is formed at 
the upper end of the slip carrier and has its under 
side bevelled inwardly to provide an undercut 
shoulder 3. The lower end of the slip carrier or 
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2,384,192 
flared or inclined outwardly to form a slip ex 
panding portion 20. Each gripping element f6 
includes an arcuate slip 2 f at its lower end and 
the inner surface of each slip engages and rides 
upon the inclined surface 20 of the mandrel. The 
outer surface of each slip is formed with gripping 
teeth 22 which are adapted to engage the inner 
wall of a well casing or pipe C to prevent upward 
displacement or movement of the assembly, as 
will be explained. When the slips 2 are at the 
upper end of the inclined portion 20 (Figure 1), 
they are retracted and out of engagement with 
the casing wall; however, movement of the man 
drel upwardly with relation to the slips causes 
the outward radial movement thereof to the posi 
tion shown in Figures 11 to 13, whereby said slips 
engage the casing Wall. In such position, the 
mandrel cannot be displaced upWardly within the 
casing. 
The slip carrier 2 is connected to the mandrel 

O by means of an L-shaped slot 23, which is 
formed in the carrier, and by means of a radially 
extending pin or lug 24 which is secured to the 
mandrel and which projects into the slot. As is 
clearly shown in Figure 1, when the pin 24 is 
Within the lateral or horizontal leg of the slot 23, 
the slip carrier 2 is in its uppermost position on 
the mandrel, in which position the slips 2 are 
retracted. When the mandrel is rotated with re 
lation to the carrier, the pin 24 may be alined with 
the vertical portion or leg of the slot 23 and when 
the pin is within this portion of said slot, an up 
Ward movement of the mandrel. With relation to 

35 
the carrier is possible. In order to frictionally 
retain the slip carrier 2 and the gripping element 
6 against movement within the well casing C, 

the carrier is provided with a plurality of friction 
springs 25. As is clearly shown in Figure 1, each 
spring is secured to the enlarged collar 4 at the 
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sleeve has an enlarged collar f4 formed integral 
therewith and this collar has a plurality of radial 
T-shaped slots 5 therein, which slots are spaced 
equidistance therearound, and the upper ends of 
gripping elements f6, which upper ends are also 
T-shaped, are inserted within said slots. A re 
taining ring 7 which fits within an annular 
groove 8 formed in the periphery of the carrier 
or sleeve 2, surrounds the sleeve and prevents 
outward displacement of the gripping elements 65 
from the slots. Manifestly, the gripping elements 
are suspended from the sleeve or carrier f2 and 
are movable longitudinally and radially with re 
lation to the mandrel ?o. Upward displacement 
of the slip carrier from the mandrel 0 is pre 
vented by means of a retaining collar 8 which 
is screwed onto external threads 9 which are 
provided at the extreme upper end of the mandrel 
0. 
The intermediate portion of the mandrel 0 is 
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lower end of the slip carrier and is bowed or 
curved outwardly so as to frictionally engage the 
bore of the well casing. 
Immediately below the flared or slip expanding 

portion 20 of the mandrell 10 there is provided an 
enlarged collar 26 and a reduced shank 27, the 
latter being formed integral with the collar and 
depending therefrom. A plurality of inverted, 
flexible packing cups or elements 28 are mounted 
in Superposed relation on the shank 2 and the 
outer diameter of each cup is preferably less than 
the bore of the casing. As is clearly shown in Fig 
ures 1 and 2, the uppermost cup 28 abuts the 
underside of the collar 26 and has its outer pe 
ripheral portions spaced from the Wall of the 
casing. A spacer sleeve 29 surrounds the shank 27 
and Spaces the uppermost cup 28 from the cup 
immediately therebelow. The spacer sleeve 29 
is formed with an annular. flange 30 at its lower 
end and a retaining ring 3 which surrounds the 

"60 sleeve 29 rests upon this flange. The bore or inner 
Surface of the ring 3 is spaced from the exterior 
surface of the sleeve 29 by a plurality of lugs 32 
which are formed integral with the sleeve and 
which are clearly shown in Figure 6. The spac 
ing of the ring 3 from the sleeve 29 provides a 
fluid passage 33 which has its upper end com 
municating with the interior of the uppermost 
packing cup 28. The ring 3 has a plurality of 
radial openings 34 in its lower portion which 
establish communication with the fluid passage 
33 and, obviously, fluid pressure within the bore 
of the casing may pass through the openings 34, 
fluid passages 33 and into the interior of the cup 
28 to expand the same into sealing engagement 
with the wall of the well casing. The lower end 
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tors 55 and 56 are connected to an upstanding 
nipple 59 which is formed integral with the up 
per end of a tubular sub or connecting element 
60. An annular valve seat 6 is formed within 
the sub 60 and is adapted to be engaged by a 
valve plunger, or other closing means, 62 which 
is slidable within the bore of said sub. The valve 
plunger is formed with an extension 63 at its 
upper end and this extension has a suitable re 
trieving connection 64, whereby a suitable tool 
may be engaged therewith. The plunger 62 may 
also be provided with suitable packing elements 
64' which are mounted thereon in any desired 
name. 
A pair of concentric conductors 55 and 56 

have their upper ends connected to the lower ends 
of the sub 60 and may extend downwardly in the 
casing any desired distance. Both of these con 
ductors are provided with perforations or open 
ings 65, whereby a Communication between the 
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bore of the sub 60 and the bore of the well 
casing C is established. The inner conductor f 55 
is illustrated as closed at its lower end and may 
be provided with a transversely extending pin 66 
which acts to support the valve plunger 62 when 
the same is dropped to its lowermost position, as 

25 

will be explained. The lower end of the outer 
conductor. 56 is open. It is pointed out that the 
perforations or openings 65 are disposed some 
distance above the transversely extending pin 66, 
whereby when the valve plunger 62 is in its low 
ermost position, Said plunger is out of the line of 
flow entering the conductors 56 and 55, whereby 
the incoming well fluids will not lift the plunger to 
a Seated position. It is noted that the inner 
conductor 55 may, if desired, be, eliminated, in 
which case the transverse pin 66 would extend 
across the outer conductor 56. 

In the operation of the apparatus and in prac 
ticing the methods to place the well in produc 
tion, the parts are assembled in the position 
shown in Figures 1 to 3 and 11. In such posi 
tion, the well tubing T is connected to the upper 
end of the mandrel O of the packer assembly by 
means of the left-hand threads 5, whereby the 
inner and outer conductors 55 and 56 extend 
downwardly through the packer assembly and 
hold the flap valve or disk 44 in an open posi 
tion. Also, the slip carrier 2 is coupled to the 
mandrel through the pin 24 and slot 23, said 
pin being in the lateral or horizontal portion of 
Said slot, whereby the carrier is held against 
movement at the upper end of the mandrel. In 
this position, the slips 2 are held in a retracted 
position. As the well tubing is lowered through 
the well casing C, the packer assembly carried 
by said tubing is lowered therewith. At this time, 
the exterior packing cups 28 are, of course, in 
a retracted position since any pressure within 
the well casing is equalized across the device. 
The assembly is particularly adapted to be low 
ered through a well casing which is loaded or 
which has a column of mud or other fluid therein, 
but may be used equally well in wells which are 
not so loaded. When the desired depth at which 
the packer assembly is to be set has been reached, 
the tubing T is rotated so as to move the pin 
24 on the mandrel into allinement with the ver 
tical portion of the slot 23 in the slip carrier 2. 

ne tubing and mandrel are then raised up 
wardly with relation to the slip carrier, such up 
Ward movement being permitted because the pin 
24 moves upwardly through the vertical portion 
of the slot 23. During such upward movement of 
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2,384.192 
the mandrel, the slip carrier, together with the 
slips mounted thereon are held substantially sta 
tionary by the friction springs 25 which engage 
the wall of the Well casing. 
As the mandrel O is moved upwardly with re 

lation to the slips 2, the flared or slip expanding 
portion 20 of said mandrel is moved upwardly 
between the slips 2 and acts to move Said slips 
radially outwardly into engagement with the Wall 
of the well casing C. Upon such engagement, 
the ships serve to prevent upward displacement 
of the packer assembly within the well casing. 

It is noted that during the lowering of the 
assembly through the well casing, the valve 
plunger or closing tool 62 which is mounted with 
in the sub 60 is engaging its seat 6, being held 
so by the pressure exerted against the bottom of 
said plunger, as the tubing moves downwardly 
in the casing. Therefore, while the apparatus is 
being lowered through the well casing, the bore 
of the conductor 55 and tubing Tis closed. After 
the packer has been set as described, a pressure 
fluid is pumped downwardly through the tubing 
and such fluid passes downwardly through the 
inner conductor 55, acting to force the valve 
plunger 62 downwardly from the sub 60 and into 
the inner conductor 55, whereby said valve 
plunger comes to rest on the transverse support 
ing pin 66. In such: position, the valve plunger 
62 is out of the line of flow, since it is below 
the perforations 65 in the tubes 55 and 56. If 
desired, any other means may be employed for 
unseating the plunger. 
After the valve plunger 62 has been moved 

downwardly onto the transverse supporting pin 
66, as shown in Figure 11, the mud or other fluid 
which is within the well casing may be unloaded 
from said casing either by continuing to pump 
downwardly through the well tubing T and into 
the casing or by reversing the circulation at the 
surface through the usual reverse circulation ap 
paratus (not shown) and pumping downwardly 
through the casing. If the pumping is continued 
so as to force the pressure fluid downwardly 
through the well tubing T, such fluid flows out 
wardly through the ports 65 in the conductors 
55 and 56 and then upwardly through the well 

casing. The pressure applied through the tubing 
in this manner will force the fluid within the well 
casing upwardly through the by-pass ports 58, 
annular passage 57 and inclined passages 54 in 
the sub, whereby said fluid is lifted upwardly 
through the casing and said casing is thereby 
unloaded. If the pressure fluid is pumped down 
wardly through the casing C, the fluid within said 
casing is forced downwardly through the by-pass 
in the packer assembly and is then forced 
through the ports 65 and upwardly through the 
tubing. - Söo far as the present invention is con 
cerned, the circulation may be in either direction 
through the packer assembly and in either case, 
the well casing may be successfully unloaded. 
As above described, the gripping slips 2 have 

been set prior to the circulation which effects the 
unloading of the casing C, but it is pointed out 
that in some instances, said slips need not be 
set until after the circulating pperation is com 
plete and the well casing is clean. Of course, 
it is apparent that as a safety measure, it is more 
desirable to set the slips prior to circulation. So 
that in the event that the well pressure is suffi 
cient to lift the assembly, upward displacement 
will be prevented. 
After the mud or other heavy loading fluid 
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within the well casing has been circulated out of 
said casing, whereby natural flow of the well is 
permitted, the connecting sub 52 which is nor 
mally connected to the upper ehd of the mandrel is 
disconnected from said mandrel by rotating the 
tubing and the sub to the right. Due to the left 
hand threads 5, such rotation to the right will 
cause the sub .52 to be unscrewed from the man 
drel, whereby after such disconnection, the tubing, 
sub 52 and conductors 55 and 56 may be raised 
with relation to the mandrel which is locked with 
in the casing by the slips, as explained. It is 
pointed out that, if desired, the left-hand threads 
may be disconnected prior to the circulation, the 
tubing string being supported in substantially the 
same position relative to the packer as shown in 
Figure 11. The disconnection prior to circulation 
obviates the necessity of disconnecting under high 
pressure in the event such pressure exists in the 
well bore. After the Sub is disconnected, the 
tubing is raised upwardly until the by-pass ports 
58 at the lower end of the outer conductor 56 are 
disposed above the inner packing cups 28, as is 
clearly shown in Figure 12. As soon as the by-pass 
openings 58 move above the cups 28, the com 
munication between the annular by-pass 57 and 
the interior of the casing is shut off. After this 
is done, the flow of fluid from the well casing be 
low the packer assembly cannot pass upwardly 
into the casing above said packer. The well fluids 
which enter the lower end of the casing from the 
producing formation will exert their pressure up 
Wardly against the assembly and will tend to 
urge the mandrel upwardly relative to the slips 
22, whereby this pressure will aid in holding the 
assembly in its set or locked position. Also, this 
pressure fluid will pass upwardly and will enter 
the space behind the packing cups 28 and also 
the packing cups 28, whereby said cups are moved 
into and held in a positive sealing position... It 
might be desirable to circulate fluid downwardly 
through the tubing immediately after the parts 
have been moved to the position shown in Figure 
12 and, in such instance, the pressure fluid pass 
ing outwardly into the casing through the ports 
65 in the conductors 55 and 56 will pass up 
wardly and be exerted against the packing cups 
28 and also against the packing cups 28. In this 

case, the packing cups may be actually set or 
moved to their sealing positibn by a pump pressure 
from the surface. Likewise, the seal obtained by 
the cups may be checked by testing the pressure in 
the annular space between the tubing and the 
casing below the packing assembly. After the 
parts have moved to the position shown in Figure 
12 and the packing cups have been set or noved 
to a sealing position, the surface connections are 
made up and the well may be opened for flow. 
Such flow will of course enter the ports 65 in the 
lower ends of the conductors 55 and 56 and will 
flow upwardly through the well tubing or produc 
tion string T. It is pointed out that since the 
tubing may be raised or lowered through the pack 
er, such movement facilitates the landing of the 
tubing in the tubing head or support at the sur 
face, since no extremely accurate fit is required 
because the weight of the tubing is not carried on 
the packer. It is also pointed out that the packer 
is independently supported or locked within the 
tubing and does not depend upon the weight of 
the tubing for holding said packer in its sealing 
position. Further, the by-pass passage through 
the packer is closed without putting the weight of 
the tubing string on the packer, since a sliding 
valve arrangement is in effect provided. 
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It may, under some conditions, become desirable 

or necessary to pull or remove the tubing string 
T from the well and, in such instance, it is only 
necessary to remove the surface tubing connec 
tions and raise said tubing. Prior to the raising 
of the tubing, a suitable tool, such as illustrated in 
Otis Patent No. 1,898,261, may be run downwardly 
through said tubing and said tool engaged with 
the valve plunger 62. So as to lift said plunger up-. 
wardly into engagement with the seat if and 
thereby close the bore of the well. Instead of lift 
ing the plunger 62, a suitable wire line plug may 
be run downwardly into the tubing and set there 
in So as to close the bore of said tubing. When the 
tubing is lifted upwardly, the lower end of the 
conductors tiss and 56 will enter the bore of the 
valve housing 4 and as soon as this occurs, the 
spring 49 will immediately move the valve disk 
44 to a closed position into engagement with its 
seat 43, whereby the bore of the mandrel O is 
closed. It is pointed out that the length of the 
Spacing sleeve 40 is such that the inner packing 
cups 28 maintain a seal around the tubing string 
until such time as the valve disk 44 moves to a 
closed position and, in this way, the well pressure 
is held under control at all times and the well 
fluid cannot pass upwardly , around the tubing 
string. After the flap valve 44 has been closed, the 
well fluid is trapped below the packer assembly 
and thus the tubing may be withdrawn from the 

- well under "dead well' conditions just as if the 
well were loaded with mud or other fluid. Thus, 
the packer assembly is utilized to automatically 
close the bore of the well casing when the tubing 
is noved upwardly therethrough. 
The tubing may be re-run into the well at any 

time and, upon its return, the lower rounded end 
of the conductor 56 will engage the valve disk 44 
and will move the same to its open position. 
Downward movement of the tubing is continued 
until the parts again assume the position shown 
in Figure 11, at which time flow of the well fluid 
to the surface may again occur. Therefore, it will 
be seen that the arrangement permits the removal 
and return of the well tubing under 'dead well' 
conditions, since the well pressure is trapped below 

50 

55 

60 

65 

the packer until the flap valve or disk 44 is open. 
... When the well tubing T is removed from the 
well, as above described, the packer assembly re 
mains locked within the well casing C and acts 
as a plug to prevent upward flow. If it is desired 
to remove the packer assembly, it is only neces 
sary to lower a suitable retrieving tools (not 
shown), which tool may be run downwardly 
through the casing on a flexible line. The re 
trieving tool is utilized to engage the undercut 
shoulder 3 at the upper end of the slip carrier 
2 and is also employed to jar downwardly on the 
mandrel 0. Such jarring downwardly of the 
mandrel will cause said mandrel to move down 
wardly with relation to the slips 22 and thereby 
permit the slips to move inwardly on the in 
clined portion of said mandrel. After the slips 
are disengaged, an upward pull on the tool will 
result in an upward movement of the slip carrier 
2 relative to the mandrel until said carrier 

strikes the collar 8 at the upper end of the man 
drel. After this occurs, a continued upward 
movement will result in a withdrawal of the en 
tire assembly from the well casing. 
The apparatus is relatively simple în construc 

tion and is positive in its operation. Upon initial 
lowering into the well casing, the packer assem 
bly is connected to the well tubing by means of 
the Sub 2 which is engaged with the left-hand 
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ing member adapted to be connected to a well 
tubing and extending through and detachably 
connected with the packer, said members being 
-movable longitudinally through the packer when 
detached therefrom, the tubing member having a 

: fluid by-pass portion extending through the 
packer to by-pass fluid around the packer when 
the... tubing member. is attached thereto, and 
means carried by the packer and coacting and 
engaging with the tubing member for shutting 
off the by-pass through the packer when the 
tubing is detached from and moved longitudinal 
ly of the packer a predetermined distance while 
the packer is anchored, the weight of the tubing 
member and the tubing being taken off the an 

O 

5 
chored packer when the tubing member is de- i. 
tached therefron, . 

8. A well apparatus including, a tubular packer 
adapted to be lowered within a well and having 
a flexible Sealing element on its exterior Sur 
face for sealing the space between the packer and 
the wall of the well and also having an elastic 
sealing element within its bore, means for sup 
iporting said packer within the well, a well tub 
ing string movable longitudinally through the 
packer, said tubing string extending through the 
packer and having an inlet in its lower portion 
in communication with the well bore below the 
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packer, and a conductor surrounding the lower 
portion of the tubing above the inlet. and extend 
ing through the packer and engaged by the inner 
elastic sealing element which packs off there 
around, the space between the conductor and 
tubing forming a by-pass. passage through the 
packer, means establishing communication be 
tween the by-pass passage and the well bore above 
the packer, ... the conductor having an opening. 
thereinfor. establishing communication between 
the by-pass passage and the well bore below the 
packer when said opening is below the inner . 
Sealing element, whereby fluid may by-pass 
the packer, upward movement of the tubing and 
conductor relative to the packer moving the said 
opening above said sealing element to close the 
by-pass and prevent flow therethrough. 

9. A well apparatus including, a packer pro 
vided with a passage therethrough and having 
means for anchoring it in a well, a packing ex 
posed in the passage of the packer, and a tub 
ing member i slidable longitudinally-through the 
packer passage and the packing thereof, said tub 
ing member having a longitudinal bore for the 
flow of fluid therethrough and a flow opening at 
its lower end, said tubing member also having a 
separate longitudinal fluid passage exterior of the F 
bore provided with flow openings at each end ex 
terior of the bore, the member being packed off 

tudinally to position both of its passage openings 
above the packing. - 

ió. A wéi apparatus as set forth in claim 9, 
with a-valve seat in the bore of the tubing men 
ber above the fluid opening of said bore, and a 
gravity actuated valve movable in the bore of the 
member engaging said seat, 

11. A well packer-assembly including, a packer 
having means for anchoring it in a well, a well 
tubing member movable longitudinally through 
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by the packing and movable longitudinally to 
position its fluid passage openings above and be-, 
low the packing and also being movable longi 60 

70 

the packer, means providing a by-pass between 
the tubing member and the packer for the passage 
of fluid around the latter, and means carried by 
the packer and coacting with the tubing member 
for shutting off the by-pass when the tubing is 
moved longitudinally of the packer in one direc 
tion, the tubing member being movable longi 
tudinally within the packer, while the by-passis 
shut off and while coacting with the shut off 
means, and said tubing being entirely removable 
from the packer. . . . . . . . ... - - 

12. A well packer apparatus including, a packer. 
body having a fluid passage therethrough, re 
tractable anchoring means mounted on the packer 
body, fluid responsive packing mounted externally 
On the packer body, a tubing member extending. 
through the packer body, said packer body and 
said tubing member being formed to provide a 
fluid-by-pass therebetween, means for detach 
ably connecting the tubing member with the 
packer, whereby the by-pass passage is initially 
held open, and means carried by the packer and 
the tubing member coacting to close of the by 
pass passage when the tubing member is detached 
from the packer and moved longitudinally there 
of, the tubing member being also further mov 
able longitudinally with respect to the packer 
When the by-pass passage is closed. 

13. A well packer-apparatus including, ? ???ker 
ibody...having a passage therethrough, external 
packing on the body, a slip expanding portion 
on the body, a slip. carrier on the body having 
slips engaging the expanding portion thereof, a 
tubing member adapted to be connected with a 
tubing string and extending through the body, 
means for detachably connecting the tubing 
member to the packer, whereby the tubing mem 
ber may be moved longitudinally in the packer 
body passage when detached from said body, the 
tubing member having a fluid by-passportion 
open to the exterior of the member at each end 
and positioned to by-pass fluid relatively through 
the packer body when said member is attached to 
said body, and packing means in the passage of 
the body coacting with the tubing member to 
close the by-passportion to fluid flow when said 
nnember is detached and moved longitudinally. 

14. A well packer apparatus including, a packer 
member, anchoring means mounted on the packer 
member, packing mounted externally on the 
packer member, a tubing member extending 
through the packer member, said packer mem 
ber being formed to provide a fluid by-pass pas 
Sage externally of the tubing member, means for 
detachably connecting the tubing member and 
the packer member whereby said by-passpassage 
is open when said members are connected to 
gether, and means carried by one of said mem 
bers and engageable-with the 'other of said mem 
bers to close said by-pass passage when said mem 
bers are detached and moved relative to each 
other in a longitudinal. direction, said members 
being also further movable-longitudinally a pre 
determined distance with respect to each other 
after the by-pass passage is closed, without af 
fecting the last-named condition of the by-pass 
paSSage. . . . . . ..?- 
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