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Smooth-On Manufacturing Company, Jersey 
City, New Jersey. Other cements may consist 
of powdered iron oxide treated in Such a Way aS 
to cause solidification when brought into contact 
with water. Ordinary Portland cement might 
be used if treated with known chemicals to cause 
rapid setting. 

It is preferable to use a dry cement or powder 
which will harden when mixed with Water, Water 
almost always being present in a well. It is with 
in the purview of the invention to have some of 
the tubes 9 filled with water and others with 
cement, however. Obviously various other 
known chemicals may be substituted for the ce 
ment and water. 
The operation of the tubes 9 depends for 

their operation upon the principle that a tube 
filled with liquid will not burst so long as the 
pressure in all directions upon it remains equal, 
even though the pressure is high. The tubes 
may be caused to burst, however, by changing 
their shape, as in flattening them out. Thus, in 
the arrangement illustrated, when the retaining 
rings 4 and 5 are moved toward each other the 
tubes 9 are flattened and burst, thus causing the 
cement or glue therein to ooze out in contact 
with the inner and outer surfaces of the packer, 
the tubing f2 and the casing , thus Securing 
the paéker thereto. 
Some means must be provided for causing the 

retaining rings 14 and 5 to move toward each 

purpose. 

other to accomplish the operations mentioned 
above and in the arrangement of Figs. 1 and 2 
the use of slips is illustrated to accomplish this 

The slips may also be used to hold the 
tube 2 against movement in one direction if de 
sired and the construction may be similar to that 
shown in the Baker patent mentioned above. 
In the arrangement illustrated in Figs. 1 and 

2 a plurality of slips are employed as shown at 20, 
these devices consisting merely of segments of 
cylinders provided with teeth 2 on the outside 
and with a conical or wedge-shaped inner surface 
22. For expanding the slips a truncated coni 
cally shaped body 23 is provided so as to engage 
the inner surfaces 22 of the slips. The body 23 
may rest upon the upper retaining ring 5 So that 
as the tube 2 is raised, pressure will be exerted 
through the packer upon the cone 23 and cause 
the slips to expand and to bite into the casing fl. 
In accordance with known practice, where slips 
are used it is advisable to employ drag Springs, 
such as those illustrated at 24, to hold the slips 
against the upward movement until they contact 
the casing. The drag springs 24 are preferably 
connected to the slips by means of the links 25. 
To lower the apparatus described to the proper 

point in the casing if and to lift the same to ex 
pand the packer and set the slips, a mandrel 26 
may be used and may be connected to the lower 
end of drill pipe or the like. 
The mandrel 26 is connected to the upper end 

of the tubing 12 by means of a bayonet joint con 
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nector consisting of a plurality of pins 2 on the 
tube 2 which fit into J-slots 28 in the lower end 
of the mandrel 26. The mandrel 26 is also pref 
erably provided with a flange element 29 above 
the upper end of the drag springs 24 to hold the 
assembly of the cone 23, the slips 20 and the drag 
springs 24 in position while the apparatus is being 
lowered into the well. 
After the apparatus is set in the well the man 

drel 26 may be disconnected therefrom and re 
moved from the well by merely depressing the 
same slightly and rotating it sufficiently to cause 
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the pins 27 to enter the longitudinal portion of 
the J-slots 28. 
In the arrangement of Figs. 1 and 2 the casing 
has been illustrated as consisting of merely a 

smooth pipe, such as is now commonly employed, 
in which the sections or stands are Welded to 
gether instead of using connected collars. Where 
connecting collars are employed a different en 
bodiment of the invention may be used advan 
tageously and may be constructed as illustrated in 
Figs. 3 to 6 of the drawings. In these figures two 
sections or stands of casing are illustrated at 3 
and 32 and are joined together by means of a 
collar 34. Where the sections of casing are 
joined by means of collars, it is customary to 
have the sections spaced slightly rather than 
abut so that they take the position illustrated, 
leaving an annular space between the ends of the 
casing and the collar, as illustrated at 35. In ac 
cordance with the present invention it is pro 
posed to utilize this annular space and the ends 
of the sections of casing to secure a valve or other 
apparatus to the casing and an arrangement for 
accomplishing this is illustrated in Figs. 3 to 6. 
As in Figs. 1 and 2, the apparatus of Figs. 3 

to 6 may include the central tubing 37 adapted 
to have a valve or the like mounted therein and 
the tubing 37 may have a bayonet joint connec 
tion at its upper end like that illustrated in 
Figs. 1 and 2. In the arrangement shown, how 
ever, the arrangement is modified slightly, the 
mandrel 26' being provided with pins 27' adapted 
to cooperate with J-slots 28' in the tubing 37. 
The mandrel is also provided with a shoulder 29' 
which engages the top of the tubing 37. 
The lower end of the tubing 37 is provided 

with a shoulder 38 which supports a lower retain 
ing ring 39, the packing material ? 3 which may 
be identical in construction and operation with 
the material f3 illustrated in Figs. 1 and 2, and 
an upper retaining ring 40. 
The lower retaining ring 39 may be identical 
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in construction to that illustrated at 4 in Fig. 1 
but the upper retaining ring 40 is preferably modi 
fied to the extent that it is provided with an 
upwardly extending flange 4, as shown in the 
enlargement viewed in Fig. 6, which is adapted 
to cooperate with the slips 42 as will presently 
be described. 
The slips 42 are similar to those illustrated in 

Figs. 1 and 2 except that in place of teeth on their 
Outer surface they are provided with an inter 
locking catch or flanged portions 43 adapted to 
enter the annular space 35 in the casing men 
tioned above and interlock with the section of 
pipe above the collar. 

Instead of using a separate conical member to 
actuate the slips, as in Fig. 1, the tubing 37 may 
have a portion integral therewith, as illustrated 
at 44, for actuating the slips, and this portion 
of the tube 37 is also preferably provided with a 
flange 45 at its upper end to retain the slips in the 
proper position, the flange 45 also abutting 
against the retainer 29' on the mandrel to hold 
the parts in assembled relation. 
The operation of the apparatus is such that as 

the tube 37 and associated parts are being low 
ered into the well the slips 42 will take the posi 
tion illustrated in Fig. 3. The catch portions 43 
thereon will be dragging slightly on the casing. 
When it is desired to set the slips, however, by 
lifting up upon the mandrel 26' and the tube 37 
the conical portion 44 of the tube will contact 
the upper end of the slips and cause them to ro 
tate outwardly slightly about the fulcrums pro 
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vided by the flange 4 of retaining ring 40 (see 
Fig. 6). The assembled apparatus must be lifted 
until the catch 43 enters an annular space 35. 
near a collar 34. When that Occurs, further up 
Ward movement of the tube 3 will cause the 
packer to set and the slips to be wedged into 
place, as illustrated in Fig. 4. 
After the cement in the packer has hardened 

the assembly will be held against downward 
movement in the casing and the slips 42 will pre 
sent upward movement therein so that the tube 
3. Will be fixed firmly to the casing. The mandrel 
26 may then be disconnected from the assembly, 
as before, and removed from the well. 

It is to be noted that the arrangement is such 
that the packer in Figs. 3 to 6 cannot be com 
pressed to cause the cement to exude from the 
tubes therein until the slips have entered the an 
nular space 35. Until the slips enter this space 
there is nothing tending to force the upper re 
taining ring 40 downwardly toward the lower re 
taining ring 39. After the slips are engaging the 
Casing, however, the lower ends abut against the 
retaining ring 40 and compress the packer as the 
tube 37 is raised, the final position of the parts 
being as illustrated in Fig. 4. 
The entire apparatus in both of the embodi 

ments of the invention illustrated may be made 
of material which may be easily drilled out. All 
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of the metal parts may be made of aluminum or 
some soft metal or alloy except the slips. The 
slips are preferably made of cast iron with the 
teeth or catch-members being case hardened so as 
to aid then in biting into or engaging the casing 
and to prevent wear as they are passing through 
the casing. 
While only two embodiments of the invention 

have been shown and described herein, it is ob 
vious that various changes may be made without 
departing from the spirit of the invention or the 
Scope of the annexed claims. 
I claim: 
1. An arrangement for securing and sealing an 

apparatus in the casing of an oil well or the like 
which includes a packer and means for securing 
said packer to the casing, said means including 
sealed containers embedded in said packer and 
having therein a quantity of a cement of such na 
ture that it hardens and binds the packer to the 
casing upon mixing with water. 

2. A packer adapted for use in an oil well or the 
like to secure and seal an apparatus to a casing, 
which consists of a body of flexible material hav 
ing pockets therein and cement in said pockets, 
the structure being such that as the flexible ma-. 
terial is deformed, the cement will be exuded from said pockets. 
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