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his invention relates to oil well equipment, and 
more particularly to packers and means for set 
ting the same in an oil well and for releasing the 
same therefrom. 

Packers are often placed in an oil well to seal 
a conduit to the casing or wall of the well. One 
Common use for a packer is to place it on the 
bottom of a testing tool, as is shown in the patent 
to Simmons, No. 1,930,987. It is often difficult to 
properly seat the packer or, after it has been 
seated, to remove the same from the well, due to 
the difference in liquid pressures which exist 
above and below the packer or inside and Outside 
of the conduit to which the packer is connected. 

It is an object of the present invention to pro 
vide means for equalizing these pressures at suita 
ble times when it is desired to move the packer 
and at other times to maintain a sealed or closed 
conduit which can convey liquid from a point be 
neath the packer into the conduit to which it is 
connected or which can convey liquid down be 
neath the packer so that it can be pumped out. 

It is another object of the invention to pro 
vide a suitable valve arrangement which may be 
operated by manipulation of the drill stem or con 
duit and which is capable of performing various 
functions such as relieving the pressure beneath 
the packer when it is being seated, enabling the 
pressures inside and outside of the conduit to 
equalize while the apparatus is being lowered in 
to the hole and while the packer is being seated, 
sealing the conduit to enable the packer to be. 
pumped out and conducting a large amount of 
fluid to a point beneath the packer to aid in 
pumping it out. r 

It is still another object of the invention to pro 
vide an arrangement adapted to be used in con 
nection with the packer which will enable the fluid 
pressures to equalize during certain phases of the 
operation of the tool but which will be capable of 
effecting a seal so that pump pressure can be 
applied beneath the packer to aid in lifting the 
same when it is desired to remove the packer from the well. 
Other objects and advantages reside in certain 

novel features of the arrangement and construc 
tion of parts as will be apparent from the follow 
ng description taken in connection with the ac 
ompanying drawing, in which: 
Figure l is a vertical cross-sectional view of the 

upper portion of a valve assembly constructed in: 
ccordance with the present invention; and 
Figure 2 is a vertical cross-sectional view of the 

ower portion of the valve assembly and the pack 
r of the same apparatus, Figures 1 and 2 being 
ontiguOus. V 

Referring to the drawing in detail, it will be 
een that the apparatus includes a collar or subff 
aving a threaded nipple 2 at its upper end. 
These threads provide means for securing the as 

of the packer thereto. . 

(C. 166-1) 
sembly to a testing tool or to any other suitable 
device which may be used with the packer. The 
apparatus of Figures 1 and 2 will, if used with a 
tester, be connected between the valve of the 
tester and the packer thereof. 
The lower portion of the sub f is threaded in 

ternally as shown at 3, to provide means formak 
ing a connection with similar threads on a man 
drel 4 used to actuate Suitable valves as will 

- presently be described. The lower surface of the 
Sub f is ground to provide a tapered valve seat 
5 capable of effecting a seal with a sleeve 6 con 

centrically disposed around the mandrel 4, but 
free to have limited longitudinal movement with 
respect thereto. - 
The sub may also have an outer sleeve T in 

tegrally connected therewith as by means of 
screw threads 8, the sleeve being provided with 
a number of holes or ports 9 to act as a strainer 
or a sieve in preventing cuttings or other ob 
structions from passing inwardly around the 
valve seat 5. 
To prevent the mandrel 4 from rotating with 

respect to the sleeve 6, a number of flutes or 
spline members 20 are formed on the outside of 
the mandrel. These cooperate with spline pins 2 
fixed to the sleeve 6. 
The lower end of the mandrel 4 is enlarged 

somewhat as shown at 22, the enlargement hav 
ing its upper surface ground to act as a valve cap 
able of seating upon the lower end 23 of the sleeve 
6 so as to provide a valve at that point when 

the mandrel is raised relative to the sleeve. 
To provide a conduit for the passage of fluid 

from below the enlarged portion 22 of the man 
drel 4 up into the sleeve 6 when the mandrel 
and sleeve are in the positions shown in Figure. 2, 
and to provide means for connecting the sleeve 
6 to the packer, a conduit member 24 is provided. 
The upper end of the member 24 is screw threaded 
Onto the lower end of the sleeve? 6 as shown at 
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25. The member 24 extends downwardly around 
the enlarged portion 22 of the mandrel and is 

provide means for connecting the upper shoe 27 

It will be noticed that the inside diameter of 
the member 24 is slightly larger than the out 

screw threaded at its lower end as shown at 26 to 
45 

side diameter of the enlargement 22 of the man 
drel so that liquid can pass around the enlarge 50 ment, 22. If desired, the enlargement 22 may be 
provided with grooves on its outer periphery to 
enlarge, the area for the passage of fluid around 

cised in preventing the grooves from being SO 
deep that the upper surface of the enlargement 
22 does not form an effective seal with the sur 
face 23 of the sleeve 6... . . . . 
The lower end of the mandrel 4 adjacent to 

or within the enlargement 22 is provided with a 

the same but if this is done care should be exer 
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2 
valve of the poppet type but which has a passage 
of small diameter therethrough to form a choke 
extending through the stem thereof. This valve 
unit may consist of a valve seat member 28 
against which the valve proper 29 is pressed by 
means of the coil spring 30. The choke is pro 
vided in the stem 3 of the valve by providing a 
bore or passage 32 therein. With this arrange 
ment, fluid can flow. upwardly into the inside 
of the mandrel 4 only at a limited velocity, being 
confined to passage through the choke bore 32. 
Upon the pressure within the mandrel 4 being 
greater than that which exists below the lower 
end of the same, the valve 29 will open and pro 
vide a larger passage for the flow of liquid down 
Wardly. 
As mentioned above, the lower end of the mem 

ber 24 supports the packer. A conical or "rat 
hole' packer 33 is shown in the drawing, al 
though it will be understood that the tool may 
be used with a hook wall packer or with any 
other kind of packer. In the arrangement 
shown, the packer is supported by a lower shoe 
34 mounted on an inner sleeve 35 screw threaded 
to the lower end of the member 24 as shown 
at 36. 

Referring again to Figure 1, and particularly 
to the spline pins 2 which are used to prevent 
the sleeve 6 from rotating on the mandrel 4, 
it will be seen that one of these pins is illus 
trated as being equipped with a small relief 
valve consisting of a ball 3 against which a 
Small coil spring 38 presses to maintain the same 
seated upon a seat 39 surrounding a bore 40. 
One or more of the pins 2 may be so equipped 
and thus provide means for the passage of fluid 
Outwardly from the Space between the mandrel 
4 and the sleeve 6 when the pressure in this 
Space is greater than that outside of the tool 
while preventing the flow of fluid in the reverse 
direction. This relief valve may open when the 
equalizing valve 5 is closed. 

It will trius be seen that there are four dis 
tinct vives shown in the assembly. The upper 
end of the sleeve 6 seats upon the sub at 
i5, this valve forming what will be termed here 
inafter an equalizing valve. A second valve is 
provided between the enlargement 22 of the man 
drel 4 and the lower end of the sleeve f6, this 
valve forming what will be termed hereinafter 
a pump out valve. The third valve is that which 
has just been described, being the ball valve 37 
in the spline pin 2 and forming what will be 
termed hereinafter a relief valve. The fourth 
valve is the poppet valve 29. 
To seat and remove a packer from the well 

with the apparatus just described, the operation 
may be as follows: 

In lowering the apparatus into the hole, the 
packer 33, the member 24 and sleeve 6 will nor 
mally be hanging on the mandrel 4 and the 
sub so that the pump out valve 23 is closed. 
The sub f !, mandrel 14 and en largement 22 sup 
port the weight of the packer. Assuming no 
obstruction is encountered, the apparatus will 
be moved to the desired location in the well in 
this position. When an obstruction is encoun 
tered or when the packer 33 starts to move into 
a rat hole at the bottom of the well, the mandrel 
4 will move downwardly with respect to the 
packer and the parts will assume the position 
shown on the drawing, the valve 23 opening and 
the equalizing valve 5 closing. 
In lowering the tool into the hole, since the 

equalizing valve is normally open, the pressures 

2,144,842 
in the mandrel, in between the mandrel and the 
sleeve 6 and outside of the tool, will all be. the 
Sale. 
In pressing the packer into position in the rat 

hole, force will be transmitted from the sub 
downwardly through the sleeve 6 and the mem 
ber 24. Since the liquid beneath the packer is 
practically incompressible and since there is no 
place for this liquid to go except out into the 
formation, it is preferable to provide Some means 
for permitting this fluid which will then be under 
high pressure to escape from beneath the packer. 
The relief valve 37 serves this purpose, since fluid 
can flow upwardly through the inner sleeve 35 and 
the member 24 upwardly around or between the 
spines 20 and outwardly above the packer 
through the valve 37. This insures a proper 
seating of the packer. 
Assuming now that the arrangement is used 

in connection with the testing tool, the wave 
the testing tool will be opened and a sample of 
the fluid beneath the packer will flow upwardly 
into the tester through the conduit means pro 
vided by the inner sleeve 35, the choke bore 32, 
the mandrel 4 and the sub l . The testing tool 
valve may then be closed and the packer released 
from its Seat. 
To release the packer, the mandrel 4 is lifted, 

opening the valve 5, allowing mud fluid to move 
downwardly in between the mandrel 4 and the 
sleeve të so that the pressure is equalized. Un 
less this is done, it will be necessary to lift the en 
tire column of mud above the packer in order to 
move the packer upwardly. Since the formation 
pressure is normally lower than the mud pressure 
at the bottom of the Well, considerable force would 
be required to move the packer if an equalizing 
valve were not provided. 
Assuming now that even after the pressure has 

been equalized above and below the packer, the 
packer is still stuck and cannot be removed by 
mere strain in the drill pipe, the mandrel may be 
pulled upwardly and fluid pressure applied be 
neath the packer. If the apparatus is used in 
connection with the testing tool it will be neces 
sary to open the testing tool valve in order to 
apply this pump pressure and the sample which 
has been taken will be lost but the packer will be 
released and the test can be run over again. 
In pumping out the packer, as mentioned above, 

tension will be taken in the drill pipe to cause the 
mandrel to pull up upon the packer as much as 
pOSsible and this will close the pump out valve 
23. If now pressure is applied on the pumps at 
the surface of the well and fluid forced down 
wardly through the mandrel, fluid pressure will 
be exerted below the packer and tend to release 
the same. Since this force will be additive to the 
tension in the drill pipe, the provision of this ar 
rangement tends to insure against allowing the 
packer ever to become stuck so securely in the well 
that the drill pipe is pulled in two. The provi 
sion of the valve 29 enables a large amount of 
fluid to be pumped downwardly and circulated 
around the packer in the event it has become 
stuck and thus cooperates with the pump out 
valve 23 in removing a stuck packer from the 
hole. If this valve were not provided all of the 
fluid pumped around the packer would have to go 
through the choke bore 32 and this would so re 
tard the passage of fluid as to make it less effec 
tive. By pumping a large quantity of fluid, it is 
Sometimes possible to Wash out and remove some 
obstruction which is holding the packer and 
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which could not be removed by the mere applica 
tion of pressure, either by fluid or strain. 
While only one embodiment of the invention is 

shown and described herein, it is obvious that 
various changes may be made without departing 
from the spirit of the invention or the scope of 
the annexed claims. 

I claim: 
1. The combination with a packer adapted to 

be used in effecting a seal in an oil well or the 
like of an arrangement for setting and releasing 
the same in the well, said arrangement including 
a hollow member connected to the packer, a 
mandrel within the hollow member, a valve ar 
rangement aSSociated with said member and the 
Inandrel, means for closing the valve arrange 
ment when the mandrel is pressed down on said 
member, means for opening the valve arrange 
ment when the mandrel is partially raised with 
respect to said member and means for closing the 
valve arrangement when the mandrel is fully 
raised with respect to said member whereby fluid 
under preSSure may be passed through said man 
drel to exert fluid pressure on the packer to aid 
in releasing the same. 

2. The combination with a packer adapted to 
be used in effecting a Seal in an oil well or the 
like of an arrangement for setting and releasing 
the same in the well, said arrangement including 
a hollow member connected to the packer, a 
mandrel within the hollow member, an equaliz 
ing valve associated with said member and said 
mandrel means for closing the valve when the 
mandrel is lowered with respect to the member, 
means for opening the valve when the mandrel is 
raised with respect to the member to allow the 
pressure above and below the packer to become 
equal, a pump out valve associated with said mem 
ber and said mandrel, and means for closing the 
pump out valve when the mandrel is pulled up 
Wardly with respect to said member whereby fluid 
under pressure may be passed through said man 
drel to exert fluid pressure on the packer to aid in 
releasing the same. 

3. The combination with a packer adapted to 
be used in effecting a seal in an oil well or the 
like of an arrangement for setting and releasing 
the same in the well, said arrangement includ 
ing conduit means for conveying fluid through 
the packer and an equalizing valve, a pump out 
Valve and a relief valve associated with said 
conduit means, said equalizing valve being adapt 
ed, when open, to enable the pressure above and 
below the packer to equalize, said pump out valve 
being adapted, when closed, to enable fluid pres 
Sure to be exerted beneath the packer to aid in 
releasing the same and said relief valve being 
adapted to enable fluid to flow from a point below 
the packer to a point above the same when said 
equalizing valve is closed and when said pump 
out valve is open. 

4. The combination with a packer adapted to 
be used in effecting a seal in an oil well or the 
like of an arrangement for setting and releasing 
the same in the well, said arrangement including 
conduit means for conveying fluid through the 
packer and an equalizing valve, a pump out valve 
and a relief valve associated With said conduit 
means, said equalizing valve being adapted, when 
Open, to enable the pressure above and below the 
packer to equalize, said pump out valve being 

adapted, when closed, to enable fluid pressure to 
be exerted beneath the packer to aid in releas 
ing the same, said relief valve being adapted 
to enable fluid to flow from a point below the - 
packer to a point above the same when said 5 
equalizing valve is closed and said pump out 
valve is open, said pump out valve being adapted, 
when closed, to prevent flow of liquid through 
said relief valve. 

5. The combination with a packer adapted to 10 
be used in effecting a seal in an oil well or the 
like of an arrangement for setting and releasing 
the same in the well, said arrangement including 
conduit means for conveying fluid through the 
packer and an equalizing valve, a pump out valve, 15 
a relief valve, a choke and a choke by-pass valve 
associated with said conduit means, said equal 
izing valve being adapted, when open, to erable 
pressure above and below the packer to equalize, 
said pump out valve being adapted, when closed, 20 
to enable fluid pressure to be exerted beneath said 
packer to aid in releasing the same, Said relief 
valve being adapted to enable fluid to flow from 
a point beneath the packer to a point above the 
same when said equalizing valve is closed and 25 
when said pump out valve is open, said choke 
being adapted to normally restrict flow of fluid 
through said conduit means and said choke by 
pass valve being adapted to permit greater flow 
of fluid through said conduit means when pump- 80 
ing out the packer. 

6. The combination with a packer of a conduit 
adapted to conduct fluid through the same, a 
choke in said conduit to restrict upward flow of 
fluid therethrough, and a by-pass valve asso- 85 
ciated with said choke to enable fluid to flow 
downwardly around the choke, the arrangement 
being such that in releasing the packer from its 
seat a large amount of fluid may be pumped 
through said by-pass valve to a point beneath the 
packer. 

7. The combination with a packer of a conduit 
adapted to conduct fluid through the same, a 
choke in said conduit to restrict upward flow 
of fluid therethrough, a by-pass valve associated 
with said choke to enable fluid to flow down 
wardly around the choke, the arrangement being 
such that in releasing the packer from its seat 
a large amount of fluid may be pumped through 
said by-pass valve to a point beneath the packer 
and valve means associated with said conduit 
adapted, when open, to permit fluid to flow from 
inside the conduit to the outside thereof, or vice 
versa, and adapted, when closed, to enable fluid 
preSSure to be applied to a point beneath the 
packer to aid in pumping out the same. 

8. The combination with a packer of conduit 
means for conducting fluid through the packer 
and for Seating and unseating the packer, valve 
means in said conduit, means for operating the 
valve means to permit the pressure of fluid on the 
inside and outside of said conduit to equalize as 
the conduit is moved slightly upwardly with re 
spect to the packer as a preliminary to the un 
seating of the packer and means for closing the 
valve means as the conduit is moved further 
upwardly with respect to the packer so that fluid 
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may be pumped through the conduit to exert fluid 
pressure beneath the packer to aid in unseating 
the same. 70 
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