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The present invention is broadly concerned with yan im 
provide technique ‘for cementing, particularly squeeze 
cementing in well boreholes. The invention is more spe 
ciiically concerned with ̀ an improved low pressure, easily 
drillable retainer back pressure valve mechanism or as 
sembly .by which the pressure on the cement may be 
retained ffor the desired time period until the cement has 
properly set. In essence the assembly comprises an upper 
retrievabl-e section and «a lower non-retrievable section. 
The lower non-retrievable section is detached and may be 
readily removed by drilling. A particular feature Iof the 
present invention comprises a ̀ i'ran‘gible insert positioned 
at the lower end of the non-retrievable «section which in 
sert may lbe removed or broken by dropping a hollow bar 
or piece or" lead pipe or equivalent which permits a ball t0 
seat in a valve seat thereby retaining the pressure on the 
cement. 

In the drilling art it is Well known to use various meth 
ods and techniques rfor sealingoñ undesirable formations. 
For example, in a well in which casing has been set and 
in which there exists perforations into an oil-bearing for 
mation at times oil will cease to produce and water will 
be produced through these perforations. Under these 
circumstances various techniques have been utilized for 
squeeze cementing through these perforations into the 
formation about the casing in order to prevent further 
entry of undesirable water or brine into the casing. One 
.problem in this type of operation is to maintain the de 
sired pressure on the cement until the same has set in 
order to prevent the back ilowing of the cement into the 
casing which would result in an undesirable cementing 
operation. 
The apparatus and process of the present invention may 

be readily understood by reference tothe drawing illustrat 
ing one embodiment of the same. Referring speciiically 
to the drawing, the squeeze cementing apparatus of the 
present invention is shown -attached to the lower end of 
ldrill pipe or tubing 1 by means of a suitable tool joint 13. 
Tool joint 13 is characterized by having a lower iiat sur 
face or shoulder 16. ' 

The apparatus is shown positioned within casing 2 near 
the bottom of the -borehole wherein perforations 19 pro 
vide communication ‘from formation 18 to within casing 
2. The .apparatus or assembly comprises an upper re 
trievable section comprising a hollow cylindrical mandrel 
14 about which is positioned an expandable packing ele 
ment 3 which may be made of rubber or other suitable 
packing material which will expand upon compression so 
as to seal off the vannular area between the assembly and 
the inner wall of the casing. The area within the hollow 
cylindrical mandrel 414 communicates to the `area within 
the pipe string 1 thus permitting the flow of iluid or cement 
downwardly. Positioned below packer .3 on the exterior 
of the mandrel is an expandable slip assembly 21, includ 
ing slip cage 23, ring means 24 non-rotatably mounted in 
the interior of the slip cage, and springs 4 which extend 
outwardly from slip cage 2,3` »and maintain tfrictional con 
tact with the inner wall tot the casing. Serated or toothed 
latching lslips 15 are positioned on the outer surface of slip 
assembly 21 by conventional means. Tapered locking 
elements 17 are positioned on the outer surface of the 
mandrel and will function as hereinafter described. The 
lower end of the mandrel is connected to and communi 
cates with the lower non-retrievable section. The non 
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retrievable section includes a short nipple section 20', the 
lower end of which comprises a downwardly facing shoul 
der which forms valve sea-t 7, and an outwardly Haring 
portion below the valve seat. A circular cup 30 is at-v 
tached to the lower edge of the outwardly flared portion 
»of nipple section 20. The upper retrievable section and 
the lower non-retrievable section lare attached to one `21n 
other lby means of shear pins ̀ Si. Ports 12 in the mandrel 
provide communication from within the tubing and man 
drel to the outer annular area between the assembly and 
the easing. 
As mentioned, the lower section of the assembly com 

prises the valve seat 7, the seal or cup-type packer 1&1, the 
slip k6 mounted on the .packer and nipple 2.0 in which the 
valve seat 7 is tformed, and »also the ‘cup attached to the 
bottomy of the outwardly flaring portion of nipple 20 
below the valve seat 7, the frangible bottom 22 of the cup 
and the ball valve 9` and >guides holding the ball oli its 
seat. This assembly lconstitutes the truste-conical valve 
structure. Frangible insert 22 is provided at the lower end 
of the cup 3i? which insert contains perforations 10. A 
sealing or valve shutoii ball 9 is positioned above the insert 
in a fixed position by means of upwardly extending 
guides 8. 

In operation the assembly is lowered through the casing 
to the ydesired position which normally is immediately 
»above the Áformation to be squeeze cemented oli. In 
lowering the assembly friction contact is maintained be` 
tween springs ̀ 4 and the inner surface of the casing. After 
the apparatus has .been lowered to the desired point 
the tubing is rotated thereby causing @slip cage 23 of as 
sembly 211 to move upward, which fforces :slips 1‘5 to ex 
pand outwardly. The toothed surface or edges engage 
the inner surface of the casing, thereby retarding down 
ward movement of the same. In essence this upper sec 
tion assembly of the present invention comprises a con 
ventional hook wall packer assembly. After the toothed 
surface of slips 15 have engaged the inner surñace of 
the casing the tubing is lowered thereby causing the shoul 
der 16 to exert comprissive thrust on the upper area of 
packer 3. This expands packer 3 so as to make contact 
between the assembly and the inner surface of the casing 
thereby preventing communication from below the packer 
to above the packer. Also tapered locking elements 17 
exert a downward thrust on slips 15 thereby locking these 
latter elements against the casing. 
At this point a hollow drill bar, a piece of lead pipe or 

other heavy material is dropped down within the drill 
stem which falls against insert 22 thereby shattering the 
same and removing it. It is to be noted that the up. 
wardly extending guides 8 are attached only to the insert 
22 and are thereby removed when 22 is broken' thereby 
permitting brall 9 free movement. lt is to be also noted 
that retaining guides 8 extend close enough to the sur 
face of the seat `so that ball 9‘ will not be free until 22 
is shattered. 
The squeeze cementing is then` carried out by forcing 

the cement downwardly within the tubing through the 
assembly into the formationI 18 through perforations 19. 
During this operation it is .to be noted that there exists 
no differential pressure 'across the assembly :due to the 
pressure equalizing holes 12 in the running tool. After 
the squeeze cementing operation has been completed and 
the surface pressure released then the valve ball 9 which 
is preferably a Bakelite or other type of rubber material 
is set in the valve seat thereby preventing upward iiow of 
the cement. The upward pressure also expands the rub» 
ber seal 1-1 and sets slips 6 against the casing which pre 
vents upward movement of the lower section of the as 
sembly. This maintains the desired pressure on the ce 
ment as it sets. 
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An upward thrust is exerted by the string which will 
shear ott shear pins 5 permitting the raising of the upper 
retrievable section of the assembly and retaining the 
lower non-retrievable section of the assembly in the bore 
hole for maintaining the desired high pressure on the 
cement within the formation until the cement has prop 
erly set. 
As pointed out heretofore, when the assembly is run in 

the hole the ball is retained away from the seat by the 
frangible insert and lby guides attached to the insert. At 
such time when the tool is run in to the desired depth a 
hollow drillable bar or piece of lead pipe is dropped. 
This bar shears loose the small insert in the junk pusher 
to which are fastened the guides. Both will fall to bot 
tom and the lball is free to seat in the valve seat. The 
ball is of a plastic material lighter than oil and thus will 
float up against the seat at any time ñuid is not being 
pumped :through the tool. Thus it acts as a back pres 
sure or check valve. 
The slips 6 in the lower section are preferably molded 

into the rubber seal 11 `and fitted by tongue and groove 
into the top retainer piece which is preferably nia-de of 
brittle cast iron with hardened teeth. All the other parts 
of the lower section of the tool are preferably made of 
magnesium and rubber which are both easily drillable. 
All parts not having la pressure differential are preferably 
criss crossed with grooves so that these parts will readily 
break into small pieces and be circulated out of the hole 
while the tool is being drilled up. The easy drillability of 
this tool is a most important factor since it can be drilled 
in about one hour whereas conventional non-retrievable 
retainers take several hours and longer to remove, espe 
cially at shallow depths. The assembly of the present in 
vention can also be used as a low pressure squeeze tool in 
conjunction with a rotating or reciprocating circulation 
control unit. 
What is claimed is: 
1. Improved assembly for positioning in a borehole to 

maintain back pressure in said borehole which comprises 
an outwardly and downwardly flared conical structure 
thus defining a frusto-conical valve structure, an opening 
in the upper area of said structure permitting communi 
cation from without said structure to within said struc 
ture, a circular cup attached to the bottom of said struc 
ture, the base of said cup being 1frangible, a guide extend 
ing upwardly from said base, and a ball positioned in the 
area deiined by said guide, said base and the walls of 
said cup whereby said ball is locked into a relatively fixed 
position, the density of said =ba1l .being less than the 
density of borehole ñuid, means for fracturing said base 
thereby permitting movement of said ball within said 
structure, whereby as fluid flows downwardly through 
said opening, free passage of the same is permitted; but, 
on back ñow of lluid said ball seats in said structure there 
by preventing back ñow of said lluid. 

2. Apparatus as delined by claim 1 wherein »an expand 
able packing element is circumferentially positioned on 
the exterior of said conical structure. 

3. Apparatus as delined :by claim 2 wherein a toothed 
slip is embedded in said packing element, the teeth of 
which are adapted to engage the wall surrounding the 
assembly and prevent vertical movement of the same. 

4. An improved apparatus for positioning ina borehole 
casing to conduct a squeeze cementing operation` and to 
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maintain back pressure in said hole until the cement has 
set which comprises an upper retrievable section and a 
lower non-retrievable section, said upper retrievable sec 
tion being adapted to be attached to the lower end of a 
drill string by suitable means in a borehole adjacent the 
formation to be cemented, said upper retrievable section 
comprising a hollow mandrel having interior communica 
tion with the interior of said drill string, a packer element 
disposed circumferentially without said mandrel adapted 
to be expanded upon compression, slip means on said 
mandrel, including a slip cage, guide springs extending 
outwardly from said slip cage to maintain frictional con 
tact with the inner wall of said casing through which the 
assembly is lowered, toothed slip means in said cage 
adapted to be expanded and extend outwardly from the 
exterior of said mandrel and to contact the interior of the 
casing thereby preventing vertical movement of the as 
sembly, a lower non-retrievable section attached to said 
upper retrievable section by means of a pipe section con 
nected by shear pins, said lower non-retrievable section 
comprising an outwardly and downwardly flared conical 
struct-ure defining a frusto-conical valve structure, an' 
opening in the upper area of said structure permitting 
communication from within said structure to within said 
pipe section to within said mandrel, a circular cup at 
tached »to the bottom of said structure, the base of said 
cup .being frangible, a guide affixed to said base extending 
upwardly from said base and ̀a ball positioned in the area 
delined by said guide, said base :and the walls of said cup 
whereby said ball is locked into position, the density of 
said ball being less than the density of said cement, 
means for passing a heavy object downwardly through 
said drill stem through said mandrel and into and through 
said structure to break said frangible base, thereby per 
mitting movement of said ball within said structure, 
whereby as cement flows downwardly through said open 
ing, free passage of the same is permitted; but, on back 
ñow of cement said ball seats in said structure thereby 
preventing back llow of said cement. 

5. Apparatus as delined by claim 4 wherein said fran 
gible base contains perforations. 

6. Apparatus as defined by claim 4 wherein said pipe 
section contains perforations thereby permitting comm-u 
nication from within said pipe section to the yannular area 
about the apparatus and between the packer element dis 
posed without said mandrel and the exterior area of said 
structure. 

7. Apparatus as defined by claim 4 wherein an expand 
able packing element is circumferentially extended on the 
exterior of said structure. 

8. Apparatus as deñned by claim 7 wherein a toothed 
slip is embedded in said packing element, lthe teeth of 
which are adapted to engage the walls surrounding the 
assembly and prevent vertical movement of the same. 
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