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This invention relates to the method of de 
termining cement required for filling the space 
between a well casing and a hole having irregu 
lar surfaces. 
The primary object of the invention is to pro 

vide means for measuring the capacity of irregul 
lar well openings to insure the use of sufficient 
cement to produce a proper shut-off between 
the well casing and opening for preventing oil 
and gas from the pay zone leaking around the 
casing, also thereby preventing the leakage of 
water from shallow sands into the pay zone and 
to likewise prevent gas from shallow sands en 
tering the annular space and escaping outside 
the casing. 

In the art of casing wells, by the introduction 
of tubes or pipes it is necessary to fill the space 
between the tube or shaft and the opening in the 
ground in which the tube or shaft is placed so as 
to anchor the casing and prevent its displace 
ment. After the well has been drilled, portions 
of the Wall thereof will cave in thereby forming 
a circular wall having many irregular surfaces. 
According to the prior practice, the cement is 

introduced between the well casing and the well 
hole merely by guess work and quite frequently 
insufficient amounts of cement are introduced to 
insure of proper shut-off of water, oil and gases 
from and between the well and casing. 
The present invention entirely eliminates the 

guess Work in connection with cementing, well 
Casings in Well openings by providing a method 
of determining the exact volume between the 
Outer wall of the well casing and the well where 
by the operator may mix the exact amount of 
cement required for the job. 
Other objects and advantages of the invention, 

Will become apparent during the course of the 
following description, forming a part of the 
specification and in which, 
Figure 1 is a cross-sectional view taken through 

an area of Strata bearing earth illustrating the 
well and the first string casing placed therein 
before the introduction of the cement; and . 

Figure 2 is a similar view illustrating the first 
string casing cemented in place and showing the 
introduction of the second casing string prior 
to being cemented or centered in the well open 
ing. w 

In the drawing, wherein for the purpose of 
illustrating the invention and wherein like ref 
erence characters Will be employed to designate 
like parts throughout the same, the reference 
character A will generally be employed to desig 
nate an area of strata bearing earth in which 

(C. 73-51) 

is drilled a well B. The earthin which the Well 
is drilled may include strata of limestone C, 
water and sand C1 and shale D. 

Usually, the first string of well casing extends 
down through three or more shale strata as is 
shown in Figure 1 wherein the reference charac 
ter E will be employed to designate the first 
string of well casing introduced into the well B 
so as to extend below the second limestone strata 
C. After the introduction of the well casing, it 
is necessary to cement the well casing E in the 
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well B to prevent displacement and to center 
the well casing for further drilling Operation. 
This invention contemplates the introduction of 
a dye which may be colored red, blue, yellow or 
green of a nature as to be distinctly visible from 
the mud colored water contained in the well 
opening. The dye may be introduced at the 
bottom of the well casing E after which a quam 
tity of liquid may be introduced into the well 
casing E until the dye reaches the top of the 
well opening B and between the casing. Since 
the volume of water or liquid introduced into the 
well casing E has been predetermined and the 
volume of the casing E known, the exact volume 
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of the space between the outer wall of the casing 
E and the wall of the well B equals the volume 
of fluid introduced which is determired when 
the dye reaches the top of the well. After the 
volume of the space F has been determined, Suf 30 
ficient cement may be mixed to fill such Space . 
the entire length of the well casing E. 

in Figure2 is illustrated the space.F filled with 
cement G which completely seals the first string 
casing E in place in the cavity B. 
When it is desired to insert the Second string 
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well casing H after the well B has been drilled 
deeper as shown in Figure 2, the space between 
the second string casing H and the irregular 
walled well B may be determined in terms of 
volume similarly to the method above described. 
The dye or coloring matter may be introduced 
into the well casing H at the bottom thereof and 
liquid or fluid pumped into the casing H, the 
quantity of which is measured until the dye ap 
pears at the top of the casing H on the outside 
thereof. 
After the dye reaches the top of the well outside. 

of the casing H the outer space between the wall 
of the second string casing H and the first string 
casing Emay have a known volume which may be 
deducted from the amount of fluid introduced into 
the second string casing H, the result of which 
will give the exact volume of the space between 
the well B and the lower portion of the Second 
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string casing H from a point indicated by the ref 
erence character I to the bottom thereof. 
The form of the invention herewith shown and 

described is to be taken as a preferred embodi 
ment of the same but it is to be understood that 
various changes in the method may be resorted 
to without departing from the Spirit of the in 
vention or the scope of the sub-joined claims. 

I claim:- 
1. The method of determining an unknown 

volume having irregular surfaces between a well 
cavity and a well casing therein while the well 
is full of fluid and during such period which con 
sists in introducing a coloring matter in the 
cavity at one end thereof and forcing a measured 
additional quantity of fluid through the cavity 
until the coloring matter is visible at the oppo 
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site end of the cavity whereby the quantity of 
fluid caused to circulate through the cavity will 
equal the volume of the cavity. 

2. The method of determining the unknown 
volume of a space between the outer Wall of a 
well casing and a well cavity having irregular 
surfaces while the well is full of fluid and during 
such period, consisting of the introduction of a 
coloring matter at the bottom of the casing, cir 
culating additional fluid of a measured quantity 
through the casing and cavity until the coloring 
matter reaches the top of the well between the 
outer wall of the casing and the inner wall of the 
cavity whereby the quantity of fluid caused to 
circulate through the cavity will equal the volume 
of the cavity, 
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