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ing pipe 5 may be rotated in the well bore by 
turning the rotary table 5 due to the fact that 
such pipe is suspended in the slips 27 in the 
spider 8. Such rotation prevents the operating 
pipe from becoming stuck in the mud or other 
liquid in the well. 
The control pipe 3 í is normally held in raised 

position with respect to the housing 50, by the 
provision of a coil Spring 32 best seen in Fig. 1 
where the guidelugs 29 on the pipe limit such 
movement by engaging the top of the housing 50. 
In this position the port 34 in the lower end of 
the housing 50 is open so that as the tool is 
lowered into the well bore the pressure inside and 
outside of the tool will be equalized. This port 
34 is uncovered during the lowering operation 
due to the fact that the drag cage 35 which is 
arranged about the lower end of the housing is 
urged upwardly by the drag springs 36 which 
engage the face of the well bore as the tool is 
lowered as seen in Fig. 5. 
When the tool arrives at the elevation where 

it is to be set the well may be washed or con 
ditioned by circulating a desired liquid through 
the tool and up the well bore. A slight raising 
of the tool will cause closing of the ports 33 
due to the drag of the springs 36 on the face of 
the formation. The drag cage 35 will remain 
Stationary so that the port 34 is pulled up inside 
of the head 3 of the cage. In this manner the 
tool is completely closed. The sliding movement 
of the cage is limited by the collar 38 on the 
lower end of the housing. 
When the ports 36 are thus closed, pressure 

can be applied through the operating pipe is 
by pumps at the Surface So that there will be a, 
flow of liquid into the control pipe 3 and through 
the central passage 39 thereof. 
As seen in Fig. 2 the control pipe has a series 

of SlotS or portS 40 which are arranged to be 
aligned with the ports 4f in the upper packer 52 
So that when pressure is applied through the pas 
sage 39that this pressure will flow into the in 
side of the packing element 43 of the packer 42. 
This pressure tends to expand the packing ele 
ment to the position shown in Fig. 9 wherein the 
face 44 of the packing element has moved into 
Sealing position. With the face 45 of the formation 
of the well bore. This contact provides a seal 
Over a considerable area, as seen in Figs. i8 and 
19 and this pressure applied to inflate the packer 
must of necessity exceed the pressure in the well 
bore due to the weight of the column of liquid 
in the bore. 

. The lower packer 47 is likewise inflated dur 
ing this operation due to the fact that the ports 
48 in the control pipe are arranged in alignment 
with the ports 49 in the lower packer as best seen 
in Fig. 4. Thus when the pressure is applied the 
upper packer 42 and the lower packer 47 will 
both be simultaneously inflated as seen in Figs. 
7 and 9 respectively. 
Once the packers are inflated, the housing 50 

is firmly anchored in the well bore and by ad 
justing the control head by manipulation of 
the hydraulic pumps or the valve 2, the con 
trol pipe can be manipulated by raising and 
lowering the operating pipe 5. It will be noted 
that the control pipe 3 extends entirely through 
the tool or rather, entirely through the housing 
58 which constitutes the Support for the packers 
42 and 47. 
The housing 50 is thus made up of the follow 

ing parts reading from top to bottom, the circu 
lating nipple 52 as seen in Fig. 1, the upper 
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packer mandrel 53 seen in Fig. 2 and the top of 
Fig. 3, the flow nipple 5 which is threaded to 
the upper packer mandrel at 56, and the lower 
packer mandrel 55 which is threaded at 55 to 
the flow nipple 5. This lower packer mandrei 
extends on through the lower packer and car. 
ries the ports 34 heretofore described and is 
closed by the head 38 as seen in Fig. 10. 
With the packers inflated as seen in Figs. 7 

and 9 the control pipe will now be lowered a short 
distance So as to move the ports 3 and 38 out, 
of alignment with the upper packer port 4 
and the lower packer port 49 respectively. The 
Control pipe thus moves down to the position 
shown in Figs. 6 to 10 inclusive. This movement 
of the ports 40 and 48 away from the packer 
ports closes the packers and traps therein the 
liquid under pressure so as to hold or provide a 
hydraulic lock to maintain the packers inflated. 
The downward movement of the control pipe will 
be such that the circulation ports 53 Wii move 
into alignment with the ports 53 in the circu 
lating nipple 52 at the top of the tool as seen in 
Fig. 6. This opens the tool to the Wei bore aiove 
the packers which have been set so that the heavy 
drilling nud or other liquid in the drill pipe 
and well bore may be wholly or partially re 
placed with the other liquid if desired. 
The heavy drilling mud is usually provided in 

the Well bore to overcome the formation pres 
Sure and keep the well from blowing out, but now 
that the formation pressure is blocked off by the 
packers, the heavy drilling mud may be removed 
if desired. Preferably, however, it is merely con 
ditioned at this stage of the operations so as to 
prevent it from geing in Such a nanner that it, 
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Would hinder the Inanipulating of the pipe 5 
or cause it to become stuck. It may be desirable 
to wash the mud or other liquid out of the op 
erating pipe and the tool so as to reduce the 
weight of the column of liquid inside of the tool, 
Thus, for instance, if the intention is to use the 
tool to take a test of the formation it is desir 
able when the tool is opened to have a pressure 
inside of the tool less than the weight of the 
column of drilling mud which has been thereto 
fore applied against the formation. For instance, 
water may be circulated down through the 
manipulating pipe 5 and out through the circu 
lation ports 58 and 59 into the well bore. The 
Volume of liquid to be introduced can be calcu 
lated so as to advise the operator when the mud 
has all been discharged into the well bore. Thus 
if the drilling mud being used had a specific 
gravity of two and was replaced by water having 
a Specific gravity of one, the pressure on the face 
of the formation. When the tool was opened would 
be reduced one-half. 
Another use of these circulating ports is to 

introduce a treating liquid into the tool. For 
instance, if an acid is to be introduced into the 
formation, or if the formation is to be cemented 
off, the acid or cement, as the case may be, can 
be pumped down through the operating pipe in 
the desired amount with the ports 53 and 59 
Open, So that any liquid in the operating pipe 
will be discharged into the well, bore and re 
placed with the liquid which is to be injected in 
to the formation. As before, the desired vol 
lume can be Computed and pumped into place 
until the operator knows that the well liquid has 
been displaced down to the elevation of the ports 
58 and 59. 
This operation with the circulating ports 58 

opened as seen in Fig. 6 is a conditioning opera 
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tion to prepare the well for the use of the tool. 
With the tool and the well bore thus condi 

tioned the next step is to manipulate the control 
head so as to lower the operating and control 
pipes an additional distance so that the parts 
Will assume the position of Figs. 11 to 14 inclusive 
Wherein the ports 58 as seen in Fig. 11 have been 
moved away from the ports 59 so that the tool 
is closed in So far as the Well bore above and 
below the packers is concerned. This additional 
movement, however, causes the control portS 6 
to move into alignment with the flow . . nipple 
ports 6 as best seen in Fig. 13. This operation 
Opens the tool to the formation 63 which has 
been isolated by the upper and lower packers 
being set in position. 

If a test is to be performed, the opening of 
the tool relieves the pressure which is present 
in the well bore between the packers and allows: 
Such pressure to equalize with the pressure in 
Side Of the tool. If the pressure in the forma 
tion 63 exceeds that of this equalized pressure 
and there is any liquid or gas present in the for 
Ination, there will be a flow through the ports 
6 and 69 into the central passage 39 in the con 
trol pipe 3. The operator can in many in 
stances listen at the top of the well bore and 
tell whether there is an inflow of fluid by the 
Sound in the pipe. Of course, if the operating 
pipe is full of water or other liquid and there is 
an inflow at the bottom, there will be an equiva. 
lent discharge at the top. On the other hand, 
if the pressure due to the column of liquid in 
the operating pipe should exceed the pressure in 
the formation, a Swab, pump, introduction of air 
Or gas or any other device or procedure may be 
used in the Operating pipe to remove or unload 
Some or all of the liquid. In this manner there 
Will be a reduction of the pressure at the ports 
60 so as to encourage an inflow from the forma 
tion. Ef desired a suction may even be created 
at the port 69 by bailing or otherwise removing 
all of the liquid from the pipes. 

If it, is desired to trap a Sample of the fluid 
from the formation it is only necessary to op 
erate the control head to raise the control pipe 
and close the portS 6, thus trapping whatever 
Sample has been obtained within the tool and 
the operating pipe. The sample mayflow to the 
surface due to formation pressure but it may be 
necessary to circulate this sample to the surface. 
The control pipe may be manipulated to open 
the circulating portS 58 by moving it to the po 
Sition of Fig. 6. Fressure exerted through the 
return pipe 9 would cause a downflow in the 
well and an upflow through the operating pipe 
So that any sample obtained could be circulated 
to the Surface if desired without releasing the 
tool. The tool, however, could be released, 
noved to another location and reset by follow 

ing the practice heretofore outlined, or the tool 
could he removed to the Surface to retrieve the 
Sample. 
In event a treating operation is to be per 

formed, the treating liquid, if it has been al 
ready circulated down to the tool through the op 
erating pipe, can be forced into the formation 
as Soon as the tool is opened and any desired 
pressure or volume applied. After the treating 
operation has been completed, it is usually de 
Sirable to remove the treating liquid from the 
tool and equipment as quickly as possible. This 
is particularly true if a cementing or acidizing 
operation has been carried out so as to avoid 
setting of the cement or corrosion of the equip 
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ment. The treating liquid can be swabbed from 
the operating pipe as heretofore described, or 
the control pipe can be moved to the position of 
Fig. 6 and the treating material circulated out 
Of the Operating pipe by reversing the circular 
tion. . . . :? 

If it is intended in the treating operation to 
maintain a pressure on the formation for any 
particular period as is the practice in Squeeze 
cementing, the-control pipes can be moved to 
close... the ports 6 while retaining the tool in po 
sition. So as to maintain the applied pressure 
upon the formation while keeping the packers 
locked. . . . . . 

In some instances, if it is desired that the tool 
be cleaned, by opening circulation at the base 
of the tool the control pipe can be moved to re 
lease the liquid locked in the packers and then 
a slight movement either up or down of the hous 
ing would cause it to slicle through the drag cage. 
so that the head. 3 will uncover the ports 34 in 
the botton and circulation could then be estab 
lished in either direction-through the well and 
the operating pipe. When the tool is raised to 
be removed from the well the drag cage 35 slides 
against the stop collar 38-to-open the tool. . 

It will be noted from Fig. 10 that the lower 
end of the control pipe; 3. ... also covers the ports 
3á when the tool is being used. 

Broadly... the tool. Contemplates an arrange 
ment which is susceptible to various adjustments. 
so as to cope with all situations which might be 
encountered in a well bore. For instance, should 
the packers not deflate. When they are unlocked, 
he pressure could be pumped through the ports 
33 into the well bore below the packer in an at 
tempt to force the packers to unlock. 
Warious details of the tool are shown in my 

prior patents and pending application, but one 
of the features which has been found to lend 
itself to the successful assembly and operation 
of the tool is the arrangement of the packing 
rings such as 70 shown in Fig. 1. Taking the 
tool as a whole, there are forty of these sealing 
rings ... disposed in the periphery 7 of the 
control pipe 3. . Each of these packings is de 
posited in a groove 2 formed in the periphery 
of the control pipe. So that the packing ring fo 
in each groove will be seated in position sub 
stantially flush With the periphery of the pipe 
and arranged to provide a Seal with the inside. 
surface of the housing of the tool. 

It has been found that it is desirable to po 
Sition these packing ringS. in recesses on the 
periphery of the operating pipe rather than at 
tempt to place them in inside grooves. On the 
inside of the housing, first because the grooves 
2 can be more readily machined on an out 

Side Surface and because the condition of each 
of the packing rings. (...can be inspected just 
prior to the time When it is inserted inside of 
the housing. It has been found that when the 
packing rings are thus deposited on the pe 
riphery of the control pipe that they will work 
up and down in an entirely satisfactory manner 
without cutting or damaging when they pass 
over the various ports in the housing. The cor 
rect construction and arrangement of these seal 
ing rings is important So as to provide a seal 
and prevent leakage or damage to the parts of 
the tool. A substantial advantage is thus ob 
tained because the control pipe can be readily 
removed to inspect the packing rings and re 
place the same, while if the packing rings are 
placed in grooves, machined on the inside of 
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the mandrel, it is difficult to insert the control 
pipe or to inspect the packings. 

It is not believed necessary to travel all the 
Way down the control pipe pointing out the ex 
act function of each of these packing rings, but 
it should suffice to point out that One or more 
of such rings constituting a set is positioned 
adjacent each side of each of the ports in the 
control pipe, So that every port or opening is 
sealed in either open or closed position. 

It seems obvious that a very careful adjust 
ment of the tool can be had in order to manipu 
late it to obtain the desired results. One fea 
ture which lends itself to Such operation is the 
provision of the SWivel connection 30 because 
the raising and lowering of the operating pipe 
while it is under torque avoids any inaccuracy 
due to the stretching and variation in the ength 
of the pipe. The fact that this control pipe 
has been moved the required distance for any 
particular operation is shown on the indicia, rod 
6 but there Will also be an indication to the 

operator as to the opening or closing of the 
various ports due to the building up or the re 
lease of the liquid in the operating pipe. A pres 
sure gauge on the inlet and the outlet lines Will 
instantly indicate such changes. 
The operation of the tool has been Set forth 

as the description was given, but it might be 
mentioned that the particular construction of 
the packer-anchoring. Construction is somewhat 
similar to that described in detail in my co 
pending applications. - 

The packer Construction does embody Some 
deviation from that previously stated and by 
having reference to Fig. 2 it will be noted that 
the inner seal tube or liner layer of rubber or 
other material 80 carries a ring 8 on its inner 
surface which is provided with a plurality of 
seal rings 82 to form a seal with the periphery 
of the packer mandrel 53, that spaced outside 
of and confining the upper end of this liner 
layer 88 is the inner packer support skirt 83 
which is threaded at 84 into a coupling or packer 
head 85 which forms part of the housing. This 
skirt 83 tends to Support the ends of the rein 
forcing strands 86 which, it will be noticed, ex 
tend over the enlargement 87 on said skirt and 
likewise into the receSS 88 where the ends are 
confined by a retainer ring 89 which retainer ring 
is locked in position with the hold down ring 
90. The outer layer of packing material 9 f over 
lies the reinforcing strands 86 and the rings at 
the end and is itself affixed to an outer skirt 
92 which is locked with the ring 93. When pres 
sure is introduced into the packer the liner layer 
first expands and provides a Seal to retain the 
pressure liquid. 
This arrangement of Structure has been found 

to be particularly desirable in that it Securely 
anchors the packing rubber against displace 
ment and in actual tests by the manufacturers, 
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a packer end constructed as herein described 
withstood a pressure in excess of ninety-one 
hundred pounds per Square inch. 
The lower end of each of the packers is an 

chored to a sliding head 94 which has the pack 
ing ringS 95 to provide a Seal about the packer 
mandrel. 53. This lower head 94 carries the 
inner and outer skirts 83 and 92, respectively, 
the same as the head or coupling 85 as seen in 
Figs. 3 and 7. When the packer is expanded 
this lower head will slide upwardly as the packel 
expands So that the parts assume the position 
shown in the lower part of Fig. 7 and the upper 
part of Fig. 8, Where this lower head 94 has 
moved away from the flow nipple or coupling 5 
due to the expansion of the packer in diameter 
and the contraction of it in length. 

Broadly the invention Contemplates a com 
bination testing and treating tool where the 
packers are hydraulically inflated, the tool ca 
pable of almost any desired operation in con 
nection. With treating, testing, cementing or 
Squeezing in a Well bore; the structure and ar 
rangement of Said tool being such that pres 
Sures in the well bore and in the tool may be 
equalized. 
What is claimed is: 
A Well packer tool comprising a hollow op 

erating control pipe, a housing about said pipe 
and slidably mounted om said pipe, an inflatable 
packer carried by Said housing, there being an 
Opening in Said pipe for communicating with 
the interior of Said packer for inflation and de 
flation thereof, said pipe having an opening in 
the lower end thereof below said packer, a head 
slidably mounted on said pipe below said packer 
for covering and uncovering said port in the 
lower end of said pipe, drag spring neans on 
Said head for engaging the wall of the well as 
the tool is lowered to maintain said head in a 
position on Said pipe to uncover said port as 
the tool is lowered into the wall, said spring 
nleans acting to retard movement of said head 
relative to Said pipe as the tool is raised in the 
well so as to cover said port in the lower end of 
Said pipe. 

JOHN LYNES. 
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