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3,111,171 
COMBINATION FLOAT SHOE AND SEPHERAL 

CEMENT MIXER 
Willie W. Farrar and William R. Lewis, both %. Totem 

Oi Tools, Inc., 6065 Jacksboro Highway, Wichita Fails, 
TeX. 

Fied Mar. 17, 1961, Ser. No. 96,417 
2 Claims. (C. 166-225) 

This invention relates to an improvement in a float 
shoe and more particularly to a float shoe which is used 
in connection with the cementing of casing in Wells, 
wherein the cement, which passes outward from the lower 
end of the float shoe, is given a spiral, Swiring acticit in 
order to agitate the cement and to cause the cement to illow 
evenly upward in the annulus between the wall of the cas 
ing and the wall of the bore hole of the well. 

Various float shoes for use in the cementing of casing 
in wells, such as oil wells, have been proposed heretofore, 
but these, for the most part, directed the centent down 
ward without regard to the mixing of the cement and water 
into a slurry, as it is passed outward from the lower end 
of the casing, which would cause improperly mixed cement 
to be directed around the casing. 
The present device allows the cement to be homogenized 

into a smooth consistency as it is directed spirally upward 
around the casing. 
An object of this invention is to provide a float shee 

for well casing and the like, which will serve several 
purposes; that of closing the lower end of the casing to 
allow the casing to be lowered into a mud-filled hole, so 
that the mud will buoy up the casing to lighten the load 
of the casing, as the casing is being run into the hole; that 
of excluding the mud from the interior cf the casing, so 
that the cement ruin into the casing will not be dilutted with 
mut; and that if providing for the spiral discharge of the 
mud out through the lower end of the plug, when it is 
desired to force cement downward through the casing 
and out through the lower end thereof, to fill the annuus 
between the exterior of the casing and the wail of the we, 
preparatory to anchoring the casing in the well when the 
cement has set. 

Another object of the invention is to provide a low 
cost, drilliable, metalic float shoe, with a drilable seating 
valve eiennent therein, so when the casing has been an 
chored in place by cennent, the well can be readily com 
pleted by driling the cenient therein and the plug out of 
the lower end of the casing. 

Still another object of the invention is to provide a float 
shoe and valve combination, which is low in the cost of 
manufacture, and which is effective as a float shoe and 
as a cement mixing device. 
With these objects in mind, and others which will be 

come manifest as the description proceeds, reference is to 
be had to the accompanying drawings, in which like refer 
ence characters designate like parts in the several views 
thcreof, in which: 

F.G. 1 is a vertical sectional view through the lower 
portion of a well, showing a well casing therein having a 
casing float shoe secured to the lower end thereof, which 
float shoe is the basis of the present application, the casing 
and the float shoe being shown in elevation; 

FIG. 2 is an enlarged, longitudinal, sectional view 
through the lower end of the well casing, showing the float 
shoe installed thereon, and showing the ball waive re 
moved, in order to bring out the details of construction, 
but two positions of the ball valve being shown in dashed 
outline; 

FIG. 3 is a fragmentary view of the lower end of the 
float shoe, which is enlarged further, and particularly 
showing the opening through the float shoe and the spiral 
fins, as seen through the opening; 
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FIG. 4 is a top plan view of the float shoe removed 

from the casing, and showing the ball valve removed there 
from in order that the details of construction may be 
readily viewed; and 

FIG. 5 is a top plan view, similar to FIG. 4, but with the 
ball valve in place. 

With more detailed reference to the drawing, the nu 
mera 6 designates generally tile lower portion of the bore 
hole of a well, which bore hole has a casing 8 therein. 
A float shoe, designated generally at 10, is screw threaded 
into the lower end of coupling 12, which coupling 12 is 
secured on the lower end of casing 8. The float shoe 10 
is preferably made of metallic alloy, the principal material 
thereof being aluminum, which has been alloyed with 
other materials so it will be readily drillable. 
The float shoe 18) is screw threaded, as indicated at 14, 

so as to threadably engage the lower threaded end of co 
pling 2, so that the shoulder 16 of the float shoe 10 will 
a but with the lower end of the coupling 12, to form a 
fluid tight joint therewith, 
A valve plate 8 is screw threaded into the coupling 

12 above the float shoe C, so that the axial opening 20 
formed in the plate 8 will be in axial alignment with the 
opening through the float shoe E. The valve plate 18 has 
a valve seat 22 therein, so as to complementally scat a 
spherical ball 24 therein, when the bai 24 is positioned as 
indicated at a in FIG. 2, in dashed outline. When the 
bail is in this position, as the casing is being run into the 
weii, the ball 24 is buoyed up into seating relation with 
seat 22 of the valve plate i8, thereby a portion of the 
weight of the casing to be buoyed up, is buoyed up by the 
mud in the bore hole of the Weil. 
The ball 24 is guided within the float shoe 10 by the 

upright ribs 26, the upper ends of which ribs are sub 
stantially parallel, but which ribs extend downward in a 
spiraling manner, which ribs spiral in the same direction 
at the iower ends thereof so as to form a seat or resting 
place for the ball 24, when the ball 24 is in the position 
as indicated at b, in dashed outline, in FIG. 2, so the 
ball 24 will rest on ribs 23 to enable the cement to be cir 
cuated downward through the casing and outward below 
the ball 24 and through opening 28 in the lower end of 
float shoe is). With the bail so positioned, it will not im 
pede the flow of cement through the float shoe. 

With the casing 8 lowered into place within well 6, as 
to a producing Zone 30, such as an oil sand or the like, 
the casing may be held in suspended relation in the well, 
by slips or the iike, whereupon, a Inixture of cement and 
water is introduced into the casing under pressure, the 
ratio and quantity of which mixture is predetermined. 
After the slurry mixture of cement and water is introduced 
into the casing, a conventional cementing plug (not 
shown) is attached to a measuring line and placed in the 
casing when the last of the cement is run into the casing. 
Mud is then pumped into the casing onto the cementing 
plug to force the cemcriting plug, the cement slurry and 
the measuring line downward until the cementing plug 
has reached a predetermined depth within the casing, or 
until the plug is pumped into seating engagement with the 
valve plate 18 within coupling 12 at the lower end of the 
casing. 

in the first instance, if the cementing plug is pimped 
downward into the casing under pump pressure exercil 
on the drilling mud, for a given distance, for instance 
within twenty feet of the lower end of the casing, the 
measuring line is detached from the cementing plug, as 
by a specified number of pulls therein, as is well under 
stood in the drilling art, the cennent is then allowed to 
harden or set, whereupon, the cementing plug, the remain 
iing portion of the cement within the casing, the valve 
plate 18, which is also made of drilliable material, the 
ball valve 24 and the float shoe are drilled out and the 
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cement below the casing is drilled until the well is com 
pleted. 
The ribs 26, which are formed interiorly of the float 

shoe 10 are so formed as to give a swirling, spiraling 
movement to the cement slurry as it passes downwardly 
in the well casing, which movement will give a better mix 
ing to the cement by removing the air therefrom, which 
results in a more dense mixture. This movement also 
results in a better flow of the cement upward arolind the 
casing to cause the mild thereabove to move upward within 
the annulus formed between the exterior of the casing and 
the wall of the bore hole, with the cement being forced 
into the space occupied by the drilling mud as the drill 
ing mud is forced upward. 

Having thus clearly illustrated and described the inven 
tion, what is claimed as new and desired to be secured by 
Letters Patent is: 

1. The combination of a float shoe and censit mixer 
for use on the lower end of a well casing, comprising a 
hollow, threaded, cylindrical member adapted to thread 
ably attach to the lower end of said well casing, a valve 
seat attachably positioned within said hollow, threaded, 
cylindrical member below the lower end of said well cas 
ing. a screw threaded, holiow body having an axial open 
ing formed therethrough, which hollow body threadably 
engages the lower end of said hollow, threaded, cylindrical 
member, a plurality of circumferentially spaced ribs 
formed on the inner hollow portion of said hollow body 
and extending inwardly toward the axis for a spaced dis 
tance, which ribs extend throughout the greater portion 
of the length of said hollow, threaded, cylindrical member, 
the upper portion of which ribs are substantially vertically 
arranged to form upright guideways, the lower portions of 
which ribs being spirally arranged to extend over at least 
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4. 
a portion of the lower opening in said hollow body so as 
to form a ball valve support, a ball valve fitted within said 
hollow body so as to rest on the upper side of the lower 
cnd portions of Said support when said ball valve is in 
one position, and which upper portions of said ribs guides 
said ball valve to seat upwardly in fluid tight relation on 
said valve seat when said ball valve is in another position. 

2. The combination of a float shoe and cenment mixer 
for use on the lower end of a well casing, comprising a 
hollow, threaded member adapted to threadably attach 
to the lower end of said well casing, a valve seat attach 
ably positioned within said hollow, threaded member be 
low the tower end of said well casing, a screw threaded, 
hollow body having an axial opening formed therethrough, 
which hollow body threadably engages the lower end of 
said hollow, threaded member, three circumferentially 
spaced ribs formed on the inner portion of said hollow 
body, the upper portion of which ribs form verticai guide 
ways, the lower portions of which ribs extend inwardly 
with the respective end portions of said ribs being spirally 
arranged to extend in the same spiral pattern over at least 
a portion of thic opening at the lower portion of said 
hollow body So as to form a ball valve receiving support, 
a ball wave fitted within said hollow body so as to rest on 
said inwardly extending spiral ribs when said ball valve 
is in one position, and which upper, vertical portions of 
said ribs will gitide said ball valve to seat on said waive 
Leat when said ball valve is in another position. 
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