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This invention relates to new and useful in provements in wel devices. 
One object of the invention is to provide an 

improved device for controlling the flow of fluids 
in wells. ".?? 
An important object of the invention is to 

provide an improved well packer, which is adapt 
ed to be positioned within the well bore by means 
of the well tubing to seal off the producing for 
mation therebelow, and having incorporated 

in non-anchoring position and the seating ele 
ment may remain in a non-sealing pósition until 
the tubing is manipulated to release said coupling 
means and to positively actuate the anchoring 

0. 
therein a removable flow controlling device for . 
controlling the passage of well fluids from the 
producing formation below the packer to the bore 
of the well above the packer. 
Another object of the invention is to provide is 

an improved well device for use in wells having 
more than one producing formation and which 
includes an improved packer which may be po 
sitioned within the bore of the well to separate 
the producing formations therein outside the 
tubing, and having a flow controlling device re 
movably mounted therein which may be utilized 
to control the flow of well fluids from one of the 
formations to the other, whereby the flow of 
fluids in either direction past the packer may 
be controlled, and the fluids from one formation 
may be utilized to aid in producing the other 
formation. 
A further object of the invention is to provide 

an improved device of the character described 
which may be detachably eonnected to the well 
tubing, whereby the device may be lowered into 
the well bore, locked therein, and withdrawn 
from the well by means of the well tubing; and 
which is so constructed that it may also be re 
moved from the well by retrieving tools lowered 
into the well and operated by means of a flexible 
cable or wire line, after the tubing above the 
device has been disconnected therefrom and re moved from the well. 
Another object of the invention is to provide 

an improved well device of the character de 
scribed wherein the flow controlling means may 
be removed from the device to afford Substan 
tially full opening of the bore of the tubing, 
whereby the well may be cleaned, or bottom hole 
pressure bombs, temperature gauges or other in 
struments may be lowered past the packer. 

Still another object of the invention is to pro 
vide an improved packer having expansible an 
choring means and a sealing element which are 
adapted to be positively actuated by manipula 
tion of the well tubing, the packer having a re 
leasable coupling means operable by the well 
tubing whereby the anchoring means may be held 
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means and the sealing element. 
- A stim further object of the invention is to 
provide a packer of the character just described 
wherein the means for expanding the anchor 
ing means and the sealing element are both 
moved to inoperative position and held in such 
position by means of a unitary coupling element, 
so that a single operation will release both the 
sealing means and the anchoring means for act 
ation or will render thern both ineffective. 
A particular object of the invention is to pro 

vide an improved packer having a well fluid by 
pass provided therein between the well tubing and 
the packer to facilitate lowering the packer . 
through well liquids and to permit circulation of 
fiuids past the packer, which by-pass passage is 
closed of upon distortion of the sealing element 
of the packer to sealing position; said sealing 
element itself closing off the annular space be 
tween the wall of the wel bore and the wel 
tubing to close the by-pass. 

Additional objects and advantages of the in 
vention will be apparent from a reading of the 
“following description of a device constructed in 
accordance with the invention, and reference to the accompanying drawings, wherein; 

Figure 1 is a view, partly in elevation and partly 
in section, of the upper portion of a device con 
structed in accordance with the invention, and 
showing the same being lowered into a well bore, 

Figure 2 is a continuation of Figure 1, showing. 
the lower portion of the device, 

Figure 3 is a view, partly in elevation and partly 
in section, of the upper portion of the device 
showing the same in anchored sealing position 
in the well bore and with the removable flow 
controlling device in position therein, 

Figure 4 is a continuation of Figure 3, showing 
the lower portion of the device in anchored seal. ing position, - 

Figure 5 is a horizontal cross-sectional view 
taken on the line 5-5 of Figure 1, 

s 

Figure 6 is a horizontal cross-sectional view 
taken on the line B-6 of Figure 4, 

Figure 7 is a view, partly in elevation and 
partly in section, of a modified form of the in 
vention, showing the device being lowered into a well bore, 
Figure 8 is a view similar to Figure 7, showing 

the device in anchored sealing position within 
the well, and - 

  



2 
Figure 9 is a horizontal cross-sectional view 

taken on the line - of Figure 7. 
In the drawings the numera designates an 

elongate tubular mandrel having an axial bore extending therethrough. The upper outer por 
tion of the mandrel is substantially cylindrica 
and a slip supporting carrier or sleeve 2 is slid 
ably mounted thereon. An external. annular 
flange 3 is provided at the upper end of the slip 
carrier and has its under side inclined to form 
an undercut shoulder f4. The lower portion of 
the slip carrier or sleeve is enlarged and the lower 
end of this enlarged portion has a plurality of 
equally Spaced T-shaped slots formed therein 
(see Fig. 4). The upper ends of gripping ele 
ments 6, which upper ends are also T-shaped, 
are slidably inserted within these slots. A re 
taining band f, which fits within an annular 
groove 8 formed in the periphery of the slip 
carrier, Surrounds the carrier and prevents out 
ward displacement of the gripping elements from 
the slots. The gripping elements are, therefore, 
suspended from the slip carrier and are movable 
radially and longitudinally with relation to the 
mandrel 0. 
For limiting the longitudinal movement of the 

slip carrier on the mandrel, the latter is formed 
with an external flange 19, preferably integral 
therewith, near the lower end of the cylindrical 
portion of the mandre. As is clearly shown in 
Fig. 1, this flange is slotted to permit the grip 
ping elements i to extend therethrough. A con 
fining ring 20 fits within an annular groove 
formed in the flange and confines the gripping 
elements within the slots in the flange, whereby 
the gripping elements are retained in close prox 
imity to the Inandre. 
The lower portion of the mandrel, below the 

flange 9, is inclined or flared outwardly to form 
a slip expanding section 2. Each gripping ele 

2,871,840 
upper end molded around and affixed to inellower 
end of a packing supporting ring 28. The ring 
2 is provided with a plurality of external an 
nular flanges 29, by means of which onigtudinal 
displacement of the packing sleeve from the 
ring is inhibited. The upper end of the ring is 
formed with external Screw threads and is . 
threaded into the lower end of the bore of the 
mandrei 0, whereby said packing sleeve is se 

O. 
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cured to the lower end of the mandrel. The up 
per end of the outer surface of the packing sleeve 
is reduced slightly in diameter and is tightly en 
gaged by the retaining collar 24, whereby the 
upper end of said packing sleeve is held securely 
to the lower end of the mandrel, confined be 
tween the collar and the ring 28. Below the col 
ls and ring, the sleeve is free to be expanded into 
sealing engagement with the wall of the casing 
C, as will be explained. 
The bore of the packing sleeve and the bore O 

the supporting ring 28 are substantially equal to 
the bore of the maindrel 0 and form a down 
ward continuation thereof. The lower end of 
the bore of the packing sleeve is bevelled at 30. 

ment 6 includes an arcuate slip 22 at its lower . 
end and the inner surface of each slip engages 
and rides upon the inclined surface 2 of the 
mandrel. The outer surface of each slip is 
formed with serrated gripping teeth 23 which are 
adapted to engage the inner wall of a well cas 
ing or pipe C to prevent upward displacement 
or movement of the assembly, as will be ex 
plained. When the slips 22 are at the upper 
end of the inclined portion 2 (Fig. 1) and in 

The external diameter of the sleeve is less than 
the bore of the well casing and the lower outer 
end portion of the sleeve is formed with an an 
nular depending skirt 3, which is provided with 
an inwardly bevelled edge so the sleeve will pass 
freely through the casing without hanging or 
catching on projections or irregularities therein. 
An elongate tubular coupling member 32 has 

its lower portion 33 slidable into the upper por 
tion of the bore of the mandrel. The upper 
portion of the coupling member is enlarged to 
a diameter substantially equal to the external 
diameter of the cylindrical upper portion of the 
mandre, whereby a downwardly facing external 
shoulder 3 is formed on said coupling member. 
The coupling member is releasably connected 

to the mandrel 0 by means of an outwardly ex 
tending radial lug 35, formed on the lower por 
tion 33 of the member, which lug extends through 
and co-acts with a J-shaped slot 36 formed in 
the upper portion of the mandrel. A superposed, 
corresponding, co-extending J-shaped slot 37 is 
formed in the upper portion of the slip carrier 
2 and the lug 5 also extends into and co-acts 

with this J-slot. The arrangement of the J-slots 
50 

mediately below the flange , further upward 
movement of the slip and slip carrier is prevent 
ed and said slips are retracted and out of en 
gagement with the casing wall; however, nove 
ment of the mandrel upwardly with relation to 
the slips causes radial outward movement of 
the slips to the position shown in Fig. 4, where 
by the slips engage the casing wall, and in such 
position further upward displacement of the 
mandrel is prevented. , " ? 
Immediately below the flared slip expanding 

portion 2, the mandrel is formed with external 
screw threads, and an annular retaining collar 
or sleeve 2 is threaded thereon, as clearly showr 
in Figs. 1 and 4. The collar extends below the 
lower end of the mandrel and is held in posi 
tion thereon by means of a set screw 2 which 
extends through said collar and engages the 
mandrel to prevent rotation of the collar on the 
mandrel. V 

The lower end of the bore of the mandrel is 
enlarged and is provided with internal screw 
threads 2B. An elongate flexible packing sleeve 
or element 27, made of fabric-reinforced rubber, 
"Neoprene,' or other suitable material, has its 

70 

3B and 37 and the lug 35 is such that when the 
shoulder 4 on the coupling member engages 
the upper end of the mandrel, as shown in Fig. 
1, the lug is in the lower portion of the J-slots 
and may be rotated into the lateral Cr horizontal 
portion of said J-slots. . . 
With the lug in the lateral portion of the J 

slots, the coupling member is connected to and 
held against longitudinal movement within the 
mandrel O by means of the engagement of the 
lug with the J-slot 36, and the slip carrier 2 is 
held in its uppermost position by means of the 
engagement of the lug with the J-slot 7. In 
this position the slips 22 are held in a retracted 
position at the upper end of the inclined section 
2 of the mandrel. ... - 
The coupling member has an axial bore 

extending therethrough and the lower end of said 
bore is provided with internal screw threads. 
The upper end of a spacer nipple or pipe is 
threaded into the lower end of the bore of the 
coupling member and extends downwardly 
through the bore of the mandrel D and the pack 
'ing sleeve 27 to project a short distance below 
said packing sleeve. It is pointed out that the 
diameter of the spacer nipple 39 is less than the 

  



bore of the mandrel and packing sleeve, whereby whereupon the inclined slip expanding section 2 an annular flow passage or space as is provided 
therebetween. A plurality of spaced radal by 
pass ports or openings at are provided in the 
was of the madre, and are shown just above 5 
the flange k (see Figs. 1 and 6) though they 
may be at other suitabke locations theretni. Tribus . . 
wrefuids entering the flow passage a from be 
ow the packingsleeve mayflow upwardly through 
said passage and the ports a to the bore of e the we above the packer. 
An elongate packing expanding member 4 

having an axial bore is connected to the lower 
end of the spacer nipple 38 and a section of the 
we tubing is connected to the lower. end of 5 
si expanding member. The tipper portion of 
the member 4 is cylindrica and is siidable info 
the bore of the packing sleeve and the supporting 
ring 2. An outwardly flared or inclined section 

is formed Elear the lower end of the eneraber 28 
A for expanding the packing sleeve 27, as will 
be explained. Immediately below the inclined 
sector 2 the member 4 is enlarged to form an 
upwardly directed annular shoulder S, below 
which the member is tapered inwardly toward 25 
When the tag 35 on the coupling member 2 

is engaged in the lateral portion of the J-slot 
in the Inaridre, the packing expanding nem 

ber is spaced below the lower end of the pack- G 
ing sieeve, as is ciearly shown in Figs. 1 and 2. 
When the well tubing T, which is connected to 
the upper end of the coupling member and ex 
tends upwardly therefrom to the wel surface, is 
rotated, the coupling member is rotated there 35 
with. Thus, the lug 35 may be moved into sign 
next with the vertical portion of the J-slots it 
and 3 and, when the lug is within this portion 
of the slots, an upward movement of the couping 
member with relation to the mandrel is and stip is carrier t2 is possible. 

In order to frictionally restrain the slip carrie 
and mandrel against rotation and free longitudi 
ris movement within the casing C, to permit the 
tig 5 to be moved into and out of the 5-slots, 
a plurality of friction shoes 45 are mounted with 
in equally spaced recesses 46 formed in the pe 
riphery of the enlarged portion of the sip car 
rfer, as clearly shown in Fig. i. The friction 
shoes are urged outwardly into engagement with 50 
the wall of the casing by coiled springs con 
fined between the shoes and the botton of the 
recesses. The friction shoes are held against 
displacement from the recesses by means of the 
retaining band at their lower ends and at their 5 
upper ends are held by a similar band it, which 
its within an annular groove formed in the upper 
end of the enlarged portion of the slip carrier. 
Since the gripping elements f, suspended frosa 
the slip carrier, extend through the slots in the 
mandret flange tº, it. Will be Seen that the nazi 
dire, as well as the slip carrier, will be held 
against rotation. Of course, other forms of fric 
tier holding means may be employed if desired. 
When the coupling member 32 is disconnected 65 

front the mandrel and moved upwardy with re 
iation thereto, the packing expanding member 
will be lifted. When this is done, the upper cy 
indical portion of the expanding member enters 
the bore of the packing sleeve 27 and the inclined a 
section 42 engages the bevelled lower end of the 
sleeve. Continued upward movement of the ex 
panding member then moves the mandre B, to 
which the packing sleeve is secured, upwardly 

ment with the we cassing C and 

3. 

moves the slips outwardly into gripping engage 
tupward 

movement of the mandrel is prevented. Obvi 
ously, further upward movement of the expand 
ing member and the inclined section 42 thereon will force the packing sleeve upwardly and out 
wardly into sealing engagement with the wall of. 
the we casing. Since the packing sleeve also engages the exterior of the expanding member. 
it is readily apparent that the for passage ifa 
between the spacer nippe 3 and the mandre 
Dis also closed offby said packitig sleeve. Thus, 

With the device in the position illustrated in 
Fig. 3 and 4, the well fluids entering the bore 
of the well below the packer will be directed 
into flow inlets (not shown) at the lower end of 
the well tubing Tand will flow upwardly through 
said tubing and through the expanding member 
48, spacer nipple 39 and coupling member 32, 
which form a part of the tubing string. 
For controling the flow of the wel fluids 

through the packer, a flow controlling device F 
is provided in the coupling member 32. While 
many suitable forms of the device may be used, 
it is preferable that a device similar to that illus 
trated in my United States eters Patent No. 
244,850, dated January 24, 1939, be used. 
As is clearly shown in Fig. 3, the lower portion 

of the bore 38 of the coupling member is reduced 
to form a housing 49 having an elongate annular 
locking recess SB near its upper end. The flow 
contro device F, which is adapted to be inserted 
into the housing 49 and locked thereign, consists 
of an elongate carrier 5 having a cylindrical 
necks at its tipper end extending tipwardly from 
a flared or inclined shank 53, which atter con 
stitutes an expanding element. The shank ex 
tends upwardly from a cylindrical head 54, from 
which a reduced stem is depends. The head is 
sightly less in diameter than the bore of the 
housing as so as to freely slide thereinto. 
A dog supporting collar 59 has a sliding fit on 

the reck 2 and is provided with an annular un 
dereut flange ºf at ?ts upper end. A plurality 
of locking dogs 5 having T-shaped upper ends 
are suspended from T-shaped slots 59 formed in 
the lower end of the coat, similar to the slots 

in the slip carrier 2. A retaining collar 66 
is mounted on the upper end of the neck 2. 
An annular stop fange i surrounds the base of 
the Eleck 2, and the locking dogs extend through 
siots in this fange. The fange is provided with 
ara annular inclined shoulder which is adapted to 
engage the inclined seat at the upper end of the 
housing 49 to limit downward movement of the 
carrier 5 within the housing. 
The kocking dogs 58 have bosses 6t at their 

lower ends which are arranged to engage the an 
" Entar shoulder 50cc formed at the upper end of 
the locking recess 5 when said dogs are ex 
parded by the fared shank 53, upon which they 
are slidable (Fig. 3.) When the dogs are at the 
upper end of the flared shank they are retracted 
and may enter and be withdrawn from the hous 
frig 49, het when they are at the lower end of 
the shank they are expanded and will engage 
within the locking recess to prevent displacement 
of the carrier upwardy out of the housing. 
On the reduced sten 55 inverted sealing cups 

S2 are mounted and held in spaced relationship with relation to the slip carrier and the slips 22, 5 by spacer rings 63. The cups are made of fab 

  



4. 
ric impregnated with rubber, or other suitable 
composition, and are sightly smaller in diame 
ter than the bore of the housing, whereby they 
may readily enter the same. We pressure fluidi 
entering the bore of the housing expands the 
cups to sealing engagement with the wall of the 
bore of the housing. While the cups are illus 
trated in position to sea off fiuid pressures from 
below the carrier, it is obvious that the cups hay 
be mounted to sea of pressure fluids from above, 
or from bota above and below, if desired. A tUi 
bular wave cage 64 is screw-threaded onto the 
lover end of the stem i and conflnes the cups 
and spacer rings between its upper end and the 
lower end of the head 54. A changeable foW 
controlling bean or orifice member 65 is screw 
threaded into the lower end of the bore of the 
carrier 5, and the flow of well fluids through 
the device Fis controlled by the size of the ori 
fice in this bean. Obviously, well fiuids flowing 
up the well tubing will expand the cups 62 into 
sealing engagement with the bore of the housing 
49 and thus the we fiuids will be directed 
through the bean into the bore of the carrier, 
from which they may flow upwardly within the 
tubing. If desired, the bean 65 may be replaced 
with a Suitable valve member (not shown) for 
completely shutting of the flow through the bore 
of the carrier 5 f, and thus flow through the bore 
of the packer may be shut off. y 

Radial ports 70 are provided in the upper por 
tion of the coupling member 32, whereby the well 
fluids which have flowed through the flow con 
trolling device F. may pass outwardly from the 
bore of the well tubing into the annular space 
between the tubing and casing, where they may 
be allowed to accumulate until pumped Or other 
wise produced from the well. The removal of 
such accumulated well fiuids from above the 
packer has no appreciable effect on the flow of 

0 
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the well fluids from the producing formation be 
low the packer, since the quantity and rate of 
flow of such fiuids through the packer from the 
formation is controlled by the orifice in the bean 
65. The ports 70 msy, of course, be omitted and 
the well fluids flowed on directly up the tubing 
to the Well Strface, 

In use, the assembly is connected in the weli 
tubing string T, as shown in Figs. and 2, with 
the lug 35 on the coupling member in the lateral 
portion of the J-slots 3S and 37, whereby the slips 
22 are held retracted and the packing expanding 
member 40 is spaced below the packing sleeve 2 
so that the sleeve is in an undistorted position. 
With the parts in this position, the device is 

lowered into the well casing. Should the device 
be lowered into and through well liquids, such 
liquids will pass around the packing sleeve and 
through the flow passage a, between the sleeve 
and the spacer nipple 39, and through the ports 
Ga to the bore of the well above the device. 
When the desired depth at which the device is 

to be set has been reached, the tubing is rotated 
to rotate the lug 35 into alignment with the verti 
cal portion of the J-slots. With the friction shoes 
45 holding the slip carrier and gripping elements 
6 against free movement, the tubig is lifted and 

the packing expanding member 40 engages the 
lower end of the packing sleeve 27 to move the 
sleeve, together with the mandrel , upwardly 
with relation to the sips 22. As the msndrel is 
moved upwardly, the inclined section 2 thereof 
expands the slips into gripping engagement with 
the wall of the casing C, and further upward 
movement of the mandrel is prevented. A co 

2,871,840 
tinued upward pull on the tubing nbwes the pack 
ing expanding member 4 upwardly within the 
packing sleeve, whereby the inclined section 42 
of the member 40 distorts said packing sleeve 
upwardly and outwardly into sealing engagement 
with the Wei Casing. At the same time, the flow 
passage fat is closed by the engagement of the 
sleeve with the exterior of the expanding member, 
as has been explained, and the bore of the We 
outside the tubing string T is completely closed 
off. The tubing is ordinarily held tatt to posi 
tively maintain the slips in gripping engagement 
and to maintain the packing sleeve it sealing en 
gagement With the weli casing. 
After the device has been anchored in the 

casing, the ISIa. We surface connections (not 
show) are installed. 
The flow controlling device F is then lowered 

through the well tubing to position within the 
housing 49 by Inleans of a suitable running device 
(not shown), which raay be the same as that i 
lustrated in my above mentioned Letters Patent 
No. 2,144,850. The running device would be con 
nected to the flow device at the retaining collar 
66 at the upper end thereof, and the flow device 
Iowered to and locked within the housing 49, 
after which the running device is detached from 
the device F and renoved from the well. If de 
sired, the flow device F may be locked in position 
Within the housing 49 at the weli surface and 
lowered into the well with the packer assembly. 
The Weil surface controls (not shown) may then 

be opened and the well fluids from the producing 
formation below the packer permitted to fow up 
wardly through the bean 65 in the flow device, 
either to the bore of the well above the packer 
through the ports or directly up the tubing 
to the well surface, if such ports are omitted. 
Obviously, any well fluid pressure below the packer 
which is acting upwardly against the packing 
sleeve 2 will tend to expand both the packing 
sleeve and the slips 22 into a tighter engagement 
with the well casing, though both are held in ex 

55 
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panded position by the upward pull on the 
tubing T. - 
Thus, it will be seen that well fluids will fiow 

upwardly through the packer and the flow con 
trolling device F and thence outwardly through 
the ports 70 into the bore of the wel above the 
packer. The well bore above the packer and filow 
controlling device forms a reservoir which is 
mechanically separated from the producing for 
mation by Such packer and flow controlling de 
Vice assembly, and well fluids may be allowed 
to accumulate in this reservoir until they are 
removed therefrom by pumping or by some other 
means. The daily allowable production of the 
well may thus flow into the reservoir, separated 
from the producing formation, from which res 
ervoir the allowaisie quantity of fluids may be 
removed by pumping at an efficient rate without 
affecting the flow from the producing formation 
into the reservoir. 
This practice is particularly desirable in wells 

wherein the allowable daily oil production is less 
than may be pumped efficiently at slow rates, 
and in Wells wherein operation of pumps at nor 
mal rates causes “coningº or increased produc 
tion of water from the producing formation. As 
a result of limiting rates of flow through the 
combination by means of the bean 65, withdraw 
all from the producing formation sufficient to 
cause "coning" or increased water production is 
prevented; and, by providing the reservoir above 
the assembly, oil may be allowed to accumulate 
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in such reservoir until there is a suficient quan 
tity for pumping at efficient. rates. Therefore, 
the assembly provides for substantially uniform 
flow of well fluids from the producing formation 
into the reservoir, and permits withdrawal of 
accumulated fluids from the reservoir, at any 
desired rate and in any suitable manner, with 
out such withdrawal materially affecting the 
flow from the producing formation. 

Should it be desired to change the size of the 
orifice in the bean 65, the flow device F may 
be removed from the housing 49 by means of a 

O 

suitable retrieving tool (not shown) lowered into . 
the Well tubing on a small steel line. A retriev 
ing tool similar to that illustrated in my United 
States Letters Patent No. 1898,261, dated Feb 
ruary 21, 1933, is especially suitable for such 
use, though others may be used. The retriev 
ing tool Will engage the under cut flange 51 at 
the upper end of the collar 56 on the flow de 
vice, and by moving the carrier 5 downwardly 
with relation to the dogs 58, permit the dogs 
to retract and the device to be lifted from the 
housing to the well surface. The bean 65 may 
be replaced by another bean having the desired 
size orifice therethrough, or a valve assembly 
(not shown) may be mounted within the valve 
cage 64, and the flow device again lowered into 
the housing and locked therein. Thus, the rate 
of flow through the packer may be controlled by 
means of the changeable bean 65, or flow may 
be cut off by use of a valve assembly instead of 
the bean. Production of well fluids is, there 
fore, positively controlled by use of the packer 
with the flow device therein. 

In case it should be desired to run bottom hole 
pressure bombs, temperature gauges, or other 
instruments requiring a substantially full open 
ing through the tubing, the flow device may be 
removed from the housing 49 as has been ex 
plained, and such tools may then be lowered past 
the packer to the bottom of the well tubing. 

- To remove the packer from the well or to 
change its position therein, the well tubing T 
is lowered until the coupling member 32 enters 
the upper end of the mandrel and the shoulder 

on said member engages the upper end of the 
mandrel. In this position, the packing expand 
ing member 40 has been lowered out of the pack 
ing sleeve 27, whereby said sleeve may return to 
its original shape out of sealing engagement with 
the wall of the casing. The fluid passage a 
is also opened and well fluids may pass through 
said passage and the ports Oa to the bore of the 
well above the packer whereby the fluid pres 
sures across the packer are equalized. 
At this point, with the by-pass passage fa 

Open, fluid may be circulated through the well 
in the usual manner, down through the tubing 
and upwardly past the packer between the tub 
ing and casing, to clean out sand or other mat 
ter which may have accumulated above the 
packer, whereby removal of the packer is facili 
tated. 
The weight of the tubing string is then ap 

pied to the mandrel to, through the engagement 
of the shoulder 34 with the upper end of said 
mandrel, to move the same downwardly with 
relation to the slips 22, whereby said slips are 
moved to retracted position at the upper end of 
the inclined section 2 of the mandrel. The lug. 

is then rotated into the lateral portion of the 
J-slots 36 and 37, to lock the parts in the posi 
tion shown in Figs. 1 and 2, and the assembly 

5 

5 
may be raised or lowered within the well bore to 
a new position, or removed therefrom. 

in some installations it may be desired or nec 
essary to provide for removing the well tubing 
T above the packer from the well independently 
of the packer, and to later remove the packer 
itself by means of retrieving tools lowered into 
the well and operated therein by, means of a 
flexible wire line or cable (not shown). In such 
case, the tubing T will be connected to the upper 
end of the coupling member 32 by means of left 
hand Screw threads, or other suitable "back-off" 
connecting means, whereby said tubing may be 
disconnected from Said coupling member and 
removed from the well bore, leaving the packer 
positioned therein. 
A retrieving tool similar to that illustrated in 

my Letters Patent No. 1898,261, or other suit 
able tools, may then be lowered into the well 
on a steel line or cable to engage or catch under 
the flange 3 on the upper end of the slip car 
rier. The coupling member 32 is driven down 
wardly to move the mandrel to downwardly with 
relation to the slips and thus release said slips 
from gripping engagement with the well casing. 
After the slips have been released, the retrieving 
tool is lifted, and, since it is engaged with the 
slip carrier, the slips are held in their retracted 
position and the packer may be lifted to the 
surface. 

It will be readily seen that, if desired, the packer may be positioned between two separate 
producing formations within the well bore, to 
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control the flow from one to the other. One of 
the formations may contain well fluids under 
high pressure, while the other formation may 
produce more desirable well fluids at a lower 
pressure, which will not ordinarily flow such 
fluids to the surface. Thus, if the device is po 
sitioned between the formations, the high pres 
sure fluids may be flowed, at rates and quanti 
ties controlled by means of the bean 65, into the 
low pressure formation to increase the pressure 
therein and provide a "drive' to aid in producing 
the well fluids from such low pressure forma 
tion. V 

If the formation containing the fluids under 
the higher pressure is above the packer, such 
fluids will enter through the ports TO and flow 
downwardly through the flow controlling device 
F and through the packer to the low pressure for 
mation below the packer. The rate of flow from 
the upper high pressure formation to the lower 
low pressure formation is controlled by the ori 
ficed bean 65 in the same manner as if the flow 
were upwardly through the packer; and, by 
changing the orifice in the bean, desired rates 
and quantities of flow from the one formation 
to the other may be obtained. The higher pres 
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sure fluid will enter the formation containing 
the fluid under the lower pressure and provide 
energy, in the form of higher pressure fluid, for 
flowing such low pressure fluids from the low 
pressure formation into other adjacent wells and 
thence to the surface. The well surface controls 
of the well'in which the assembly is positioned 
Would, of course, be closed during such opera 
tion. Obviously, the flow may be directed from 
a high pressure formation below the assembly 
to a low pressure formation thereabove for the 
Sane purpose. . . 

A slightly modified form of the invention is 
shown in Figures 7 to 9. In this form, the by 
pass passage la is omitted. The spacer nipple 

of this form is shorter than the nipple 39 

  



6 
of the previous form, whereby the upper cylin 
drical portion of the packing expanding men 
ber 40 is positioned within the bore of the pack 
ing sleeve 27 when the expanding member is in 
its lowermost position, as is shown in Fig. 7...It 
is noted, however, that the packing sleeve is not 
expanded until the inclined section 42 is moved 
upwardly therein, ' 
Since there is no flow passage lia, the by 

pass ports Oa of the first form are also omitted. 
The upper portion of the coupling. member 

32 is shorter than the upper section of the mem 
ber 32, although this is of no particular impor 
tance, except to shorten the assembly. 
The slip carrier 2 of the modified form of 

the device is slightly different from the slip car 
rier of the first form. Instead of having the elon 
gated enlarged lower portion shown in the first 
form, the slip carrier 2 is formed with a short 
enlarged lower portion or flange 77 at its lower 
end and with an annular external flange 75 at 
its mid-portion. The under side of the flange 
T5 is formed with an annular groove 75a therein, 
into. which the upper ends of the friction shoes 
45 are adapted to fit, as shown in Fig. 7. For 
Spacing the shoes 45 around the periphery of 
the slip carrier ff2, sectors of an annular ring 
76 are welded or otherwise secured within the 
groove 75a to maintain the shoes in spaced rela 
tionship. The lower ends of the friction shoes 
are confined by the ring 7 within spaced re 
cesses 146 formed in the short annular flange 

at the lower end of the slip carrier. 
In other respects and details the modified form 

of the device is the same as the form first de 
Scribed, and is operated in the same manner. 

In both forms the single lug 35 engages and 
co-acts with coextensive corresponding J-Slots 
36 and 37 formed in the mandrel and slip car 
rier, whereby the gripping elements f6 may be 
held in a retracted non-gripping position and, 
at the Sarhe time, the packing expanding mem 
ber 40 is held in inactive non-distorting position 
relative to the packing sleeve 2. By releasing 
the unitary coupling provided by the engage 
ment of the lug with the J-slots, the gripping 
elements may be expanded to anchoring en 
gagement and the packing sleeve distorted to 
sealing position; a single continued upward 
movement of the tubing effecting actuation of 
both the gripping elements and the packing 
sleeve. 

Likewise, an improved device is provided for 
positively controlling the flow of well fluids from 
a producing formation to another formation, or 
through the device to the well bore thereabove, 
from which they may be produced to the well 
surface as desired without materially affecting 
the flow through the device from the producing 
formation. 
The above description of the invention is ex 

planatory only, and changes in details of the 
constructions illustrated may be made by those 
skilled in the art, within the scope of the ap 
pended claims, without departing from the spirit 
of the invention. 
What I claim and desire to secure by Letters 

Patent is: 
1. A well packer including, a tubular mandrei 

having means for anchoring it within a well; a 
tubular packing element carried by the mandrel; 
a well tubing movable longitudinally through 
said mandrei and packing el ment; means for 
releasably coupling said tubing to said mandrel, 
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well and anchored in sealing position therein by 
manipulation of the tubing; said packing ele 
ment being Spaced from said tubing to form a 
fluid by-pass passage between the well tubing 
and the packing element, whereby fluids may flow 
therethrough past the packer; and means oper 
able by the tubing for distorting the packing 
element into sealing position within the well 
bore, said packing element also closing the fluid 
by-pass passage upon such distortion. 

2. A well packer including, a tubular mandrel; 
movable gripping means for anchoring the man 
drel within a well bore; a tubular packing ele 
ment carried by the mandrel; a tubular coupling 
member having means for connecting it to a 
well tubing and slidable within the mandrei and 
packing element, Said coupling member provid 
ing means for releasably coupling the mandre 
to the well tubing; the packing element being 
spaced from the coupling member to provide a 
fluid by-pass passage therebetween, whereby 
fluids may flow therethrough past the packer; 
and means for distorting the packing element 
into sealing engagement with the well bore, said 
packing element engaging the coupling member 
and closing off the fluid by-pass passage upon 
Such distortion, whereby the well is sealed off 
outside the tubing by said packing element. 

3. A well device including, a packer having a 
tubular mandrel; gripping means expansible on 
Said mandrel for anchoring the same within a 
well bore; an elongate tubular packing element 
carried by the mandrei; a coupling member hav 
ing means for connecting it in a well tubing 
String and slidable within said mandrel and 
packing element for releasably coupling said 
mandrel to Said tubing; a fluid by-pass passage 
between the coupling member and the packing 
element whereby fluids may flow therethrough 
past the packer, means for distorting said pack 
ing element into sealing engagement with the 
well bore, said packing element also closing off 
the fluid by-pass passage upon such distortion, 
whereby the well is sealed off outside the cou 
pling member by said packing element and the 
flowing well fluids are directed through the cou 
pling member; means establishing communica 
tion of the Well fluids flowing through the cou 
pling member with the bore of the well above 
the packer; and a well fluid flow controlling 
member removably mounted within the coupling 
member for controlling the flow of well fluidis 
therethrough past the packer to the bore of the 
Well thereabove. 

4. A well packer including, a tubular mandrel 
having a cylindrical"upper portion and a down 
Wardly and outwardly flared lower portion; a 
carrier slidable on the cylindrical section of the 
mandrel; gripping elements suspended from the 
carrier and slidable on the flared portion of the 
mandrel, whereby said gripping elements may 
be expanded into anchoring engagement with a 
well casing; a coupling member slidable within 
the mandrei and having an external lug thereon 
arranged to co-act with coextensive correspond 
ing J-shaped slots formed in the upper ends of 
the carrier and the mandrel; an elongate tubu 
lar packing sleeve carried by the lower end of 
the mandrel and surrounding the lower portion 
of the coupling member; and a packing distort 
ing member carried by the lower end of the cou 
pling member and movable longitudinally there 
with to engage and distort the packing sleeve 
into sealing engagement with the well casing; the 

whereby said mandrel may be lowered into the 75 J-slots and lug being so arranged that when the 
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lug is in the short lateral portion of the J-slots 
the coupling member is held against longitudinal 
movement through the mandrel whereby the 
packing expanding member is held out of dis 
torting engagement with the packing sleeve, and 
at the same time the gripping elements are held 
in unexpanded non-gripping position, whereby 
the packer may be moved through the well cas 
ing; Said lug being movable out of the short 
lateral portion of the J-slots to permit the cou 
pling member to be moved upwardly, whereby 
the packing expanding member is moved up 
wardly to distort the packing sleeve into seal 
ing position and the gripping elements are ex 
panded to anchor the packer within the well 
casing. 

5. A well packer including, a tubular mandrel 
having means for anchoring it within a well 
bore; an elongate tubular packing sleeve mount 
ed on the lower end of said mandrel and having 
its lower portion distortable into sealing engage 
ment with the wall of the well bore; an elon 
gate tubular coupling member slidable longi 
tudinally within the mandrel and having a pack 
ing sleeve distorting member at its lower end 
below the packing sleeve; and a fluid by-pass 
passage between the coupling member and the 
packing sleeve whereby fluids may flow there 
through past the assembly; said coupling mem 
ber being arranged to be connected in a well 
tubing string to form a part thereof and to be 
movable thereby, whereby upward movement of 
the tubing will lift the coupling member and 
the packing distorting member carried thereby 
to cause Said distorting member to engage and 
distort the packing sleeve into sealing engage 
ment with the wall of the well bore, the engage 
ment of the distorting member with the packing 
sleeve also closing off the by-pass passage where 
by flowing well fluids are directed through the 
Coupling member. 

6. A well packer including, a tubular mandrel 
having a cylindrical upper portion and a down- . 
wardly and outwardly flared lower portion; a 
carrier slidable on the cylindrical section of the 
mandrel; gripping elements suspended from the 
carrier and slidable on the flared portion of the 
mandrel, whereby said gripping elements may be 
expanded into anchoring engagement with a 
Well casing; a coupling member slidable within 
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the mandrel and having an external lug there 
on arranged to co-act with coextensive corre 
sponding J-shaped slots formed in the upper 
ends of the carrier and the mandrel; an elon 
gate tubular packing sleeve carried by the lower 
end of the mandrel and surrounding the lower 
portion of the coupling member; a packing dis 
torting member carried by the lower end of the 
coupling member and movable longitudinally 
therewith to engage and distort the packing 
sleeve into sealing engagement with the Well cas 
ing; the J-slots and lug being so arranged that 
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when the lug is in the short lateral portion of 
the J-slots the coupling member is held against 
longitudinal movement through the mandrel 
whereby the packing expanding member is held 
out of distorting engagement With the packing 
sleeve, and at the same time the gripping ele 
ments are held in unexpanded non-gripping po 
sition, whereby the packer may be moved 
through the well casing; and friction means on 
the carrier and engaging the Wall of the Well 
casing for frictionally restraining the carrier 
from movement to permit said lug to be moved 
out of the short lateral portion of the J-slots, 
whereby the coupling element may be moved 
upwardly and the packing distorting member 
moved to distort the packing sleeve into sealing 
position and the gripping elements expanded to 
anchor the packer within the well casing. 

7. A well packer including, a tubular mandrel 
having means for anchoring it within a well 
bore; a packing element carried by Said man 
drel; a coupling member having a flow passage 
therethrough and having means for connecting 
it in a well tubing string, said coupling member 
providing means for releasably coupling the man 
drel to the Well tubing; a housing formed in Said 
coupling member for receiving a removable flow 
controlling device; a flow port through the wall 
of the coupling member above said housing for 
establishing communication between the flow 
passage and the exterior of the housing; and 
means carried by the coupling member for en 

45 gaging and distorting the packing element into 
sealing engagement with the well bore, whereby 
flowing fluids are directed through the flow pas 
Sage and port in the coupling member. 

HERBERT C. OTIS. 

  


