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Patented July 7, 1931 

' .. i ... - * 

This invention relates to means for indi 
Cating and cementing off leaksin well casings, . 
and an important object of the invention is 

i to provide a device which - can be used for 
5 both indicating the position of the leak and 
for cementing off the leak in the casing. 
A further object of the inventiom is to pro 

vide a device which can be used to indicate 
a leak in the well casing without necessitat 

9 ing the fºr bridging of the well casing 
below the le 
The Srpanjë drawings illustrate em 

bodiments of my invention and referring 
thereto: * - - 

15 Fig. 1 is a partly sectional elevation bf the device constituting th? invention. 
Fig. 2 is a section on line 2-2 in Fig. 1. 
Fig. 3 is a diagrammatic vertical section of 

a well casing showing the application of the 
o inventicin in connection therewith. 

Fig. 4 is a vertical section of a medified 
for un of the invention. 

Afy invention comprises a device secured 
to or adapted to be secured to the lower end 

** of a string of tubing for insertion into a well 
casing said device consists of a tubular body 

. . 1 provided with packing means at its upper 
and lowerends and having suitable means for 
connecting it to the tubing indicated at 2 
for supporting the same; said tubular bodv 
having one or more perforations indicated 
at 3, for the purpose hereinafter set forth. 
The packing means at the upper and lower 
portions of the. tubular body 1 may be - of 
similar construction, each i comprising two 
cups 5 and 6 mounted or secured between 

, fdanges 7, 8 and 9, screwing on the tubular 
body 1 so as to support said cups in position: 
The cups 5 azad. 6 may consist of suitable 
flexible wear-resistant material, such as leath er, each cup having afdange. 11 extending 
between?, the clamping rings 7 and 8 or 9 and 
10 as the case may be, the cup 5 being bent 
from said fdange portion 11 away from the 
eentral portion of body 1 and the cup 6 be 
ing bent away from the fange 11'in the di 
rection toward the central pórtion of the body 
of water so that when these cups engage the 
walls of the casing, the pressure of the liquid 
above the upper cup 5 or below the lowercup - 50 
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5 will force said cups outwardly so as to 
make a fluid tight joint with the easing and 
the pressure of fluid between-the two inner 
cups 6 will force said eups outwardly so 
as to make a fluid tight jo.nt win the 55 
casing. The tube 2 may be secured to the 
upper end of body 1, for example, by screw 
ing in a plug or head 14: which serews into 
the upper end of said body , said tube 2 
being connected by coupling or sleeve 15 to co 
the lowermost section of the string of 
indicated at 13. for supporting the de V vice. 

Said tube 2: may extend down through the 
- tubular body 1 and may be provided witl: 
one or more perforations indicated at 17, 63 

: preferably opposite the perforations 3 afore 
said. .. ' • V 

An upwardly opening check valve indicat 
ed at 18 is provided at the lower end of the 
tubular body 1 and may, for example, be tº 
mounted in a downward extension of tube 
2, said tube in that case extending through . . . . 
the tubular body 1 and screwing at its lower 
end in thirough a bushing 19 which screws into 
the body and the cage 20 being provided, 75 
screwing into the lower end of the tube 13 
and formed with a seat 21 for the ball check 
valve 18. A spring 22 mounted in said cage 
20 presses on the check valve 18 so as to tendi 
to hold the same in closedl position but to 80 
open up under a predetermined presure cor- º 
responding say to two hundred feet of 
water. . . 

In order to obviate undue pressure on the 
packing means afore?aid when the device is ** , 
submerged to great depth, a by-pass econsist-º 
ing for example of one or more tubes 24 ex- . . . 
tending vertically through the tubular body 
1 and opening at the lower end thereof into 
the space within the .. well tubing below the ºº 
body 1 and at the upper ends into the spac- , 
ing in the well casing above the body 1. : : :: 
The operation of my invention is based 

primarily upon the established fact that the 
water levet in a well at a given time can ** * 
be readily determined and generally remains 
substantially constant for a sufficient time to : ; 
enable the operation of my invention as here 
inafter set forth. This water level may be 
determined, for example, by lowering a Hoat "º . 
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25 on a wire line 26’ into the casing and meas 
. . uring the amount of line played out from the 

- . . . . lowering meáns, which may be an ordinary 
reel device which is indicated disegrammati 

i 5 cally at 26. in Fig. 3, provided ivvuth a meter 
ing attachment. The normal fluid level hav 
ing been thus determined and the measur 

** ing line having been withdrawn, the device 
*** . . . above described iskowered into the weil by 

10 mieans of the tubular supporting mears 2. 
When the device i reaches a body of liquid 

in the well and continues to d?scend, the liq 
uid can pass through the by-pass pipes 24 so 

:: - as not to offer undue resistance to the liquid, 
: * 5 it being understood that the cups 5 and 6 

- i make substantially liquid tight conta?t with 
the walls of the casing so that if it were not 
for the said by-pass means the column of 
liquid in the well would prevent the further 

, 20 descent of the device. As the said cups seal 
. . andlower. packing means from the portions 

. - of the casing above and below the device 1, 
it follows that the interior of the device i 
yvill remain empty or free of liquid as long 

- as the - device is passing a portion of the 

casing, the deyice being lowered to as given 
osition and the presence of liquid therein 

being determined in each setting of the de 
- vice by means of a float lowered into the de 
vice as aforesaid or by swabbing. In order 
to expedite the operation, it is desirable to 
provide for exploring a considerable height 
of the casing at . each setting and for this 

. , purpose the deviee 1 is preferably made up 
ward of one hundred feet or so in length. 
In case the device has been brought to a por 
tion of the casing 27 where there is e leak as 
the outside of the casing through said leak 
into the space between the upper and lower 
packing means of the device 1 and through 
the perforations 3 and 17 into the interior of 
the tubular member 2 and the liquid will 

45 

:: - - . . level in the well for the time being, which 
* 50 water level has already been determined 

as aforesaid so that when the measurement is 
taken by means of a line and float, or by 
swabbing, the presence of a leak wiil be in 

v dicated. - * Y 

55 , . In some cases it will be necessary to lower 
the device-to a great depth say one thousand 
feet or more below the normal water level 
and in that case in the absence of any leakin 

o the casing, the hydrostatic" pressure on the 
cups will be so great. as to tend to upset or. 
reverse the leather cups. . To prevent this 
effect, a check valve 18 is provided whose 
controlling spring 22 is of sufficient strength 

- 05 to withstand the pressure on the check valve 

- : 2. . . 1,812,944 - 

the portion of the casing between the upper 

: , passage which is tanperforated, or at which 
: no leak is present so that the device acts as 

ån exploring means for the condition of the . 

- indicated at 28 in Fig. 1 liquid can pass from º 

rise in this operation to the normal water: 

uppermost and lowerumost packing means or 

somewhat less than that which can be suc 
cessfully withstood by the packing rings or 
cups so that. when the submergence of the 
device increases to a sufficient extent to en 
danger the effective operation of the pack 
ing cups by reversing the euter cups as afore- . 
said, the check valve 18 vill open and allow - 
sufficient liquid to enter the device 1 to main 
tain a liquid column in the device sufficient 
to protect the packing cups. When the de 
vice reaches a leak under these conditions, - 
liquid will flow into the device as aforesaid 
until the liquid level equalizes with the nor 
mal water level for the well so that if at each - . :: 
setting the level of the liquid in the device be. 
measured by a float or by swabbing as afore- . . 
said, the liquid devel so determined will be the 
normal water level if a leak is present, but 
will be below the normal water level if a leak 
is not present. . * . . . . , * * . 

the submergence of the de- - - - - In some cases vice in operation thereof may be so great that 
the column of liquid introdúced in the device . 
through the check valve 18 may-be sufficient- i - 
ly high to bring undue pressure on the inner 
packing cups 5 of the upper and lower pack ing device tending to reverse said eupsTo , 
avoid this I may providealsecond check valve. :: 
as shown at 30 in Fig. 3 mounted in a cage · |- 
31 which is supported in the tube 33, said tube 
33 being in this case mounted directly on the . " Supporting tube or string 34 and being pro 
vided with a packing means 35 and 36 at its 
upper end similar to the packing means 5... " . 

* and 6 at the upper end of the device shown 
in Fig. 1. At the flower end of the device 33 
the packing neans, or cups 38 and 39 are spaced apart suficiently to provide for an . :: 

- opening or passage 40 in the wall of the 
member 33 between saidi packing means. A 
lower upwardly opening check valve 43 is 
provide 

R 45, the construction and operation of 
this check valve being similar to that shown 
at 18 in Fig. The upper check valve 30 is 
provided with a controllingspring 46 of such , ! M 
strength that said check valye will open only 
at a pressure considerably in excess of that 
which suffices to open the check valve 43. A 
perforation 47 is provided in the wall of tube 
33, near the inner end of the chamber with in said tube, for entry of liquid from a feak i 
as above described. The operation of this 
form of the invertion is substantially the 
same as that of the forang showninFig. i with 
the additional feature that in case of accu 
mulation of too high a pressure within the 
device tending tó reverse the upper one of . 
the lower packing cups, fluid pressure is ad 
mitted to the space between the upper arid ** 
lower cups of the lower packing means so as 

Wh?n the leak has been located as above 130 

mounted in a cage 44 in the tubular . . 
member 33 and provided with an operating 

to hold the upper of said eups from re 

  

  

  

  

  

  



described, the cementing operation can be 
carried out by means of the same device, suit able cementing material, being delivered 
through the supporting pipe 2 and flowing 

- 5 through the ap?rtures i7 and 3 so as to enter 
: .. the space between the upper and lower pack 

ing means on the device 1, and then forced 
through the perforation, or leak in the cas 
ing which is at that i time opposite said 

lo space. In order to minimize, the amount of cement required and particularly to 
- minimize the amount . of " cement i accu 
mulating within the device I prefer to make 
the openings 17 and 3 which are provided 
only at the lower end portion of the tubular ëöy 1 and adjacent the lower packing 
means so that the cenenting material will be 
gin to pass out as soom as it enters the device 
and will not accumulate unnecessarily there 
in, the space above the leak and below the 
upper packing means and between the tubu 
linir body 1 and the casing being occupied with 
incompressible liquid so as to prevent åmy of 

. . . . . . the cementing material passing upwardly 
25 into said space above the leak, and suf 

fficient cementing material has been supplied 
, in this manner it may be followed up by mud 

20 

menting material from the interior of the de 
vice. With sueh an operation, the device be 

, ing left substantially free of cement material, 
it is comparatively easy to remove the de 
vice from the casing after the cement has set. 

I claim: - . . . . " 
1. A device for indicating and/or cement | 35 

tions, and a tubular supporting means for the 
said tubular body communicating with the 
interior of said tubular body, sail tubular 

. . body having perforation means between said 
packing means, for establishing communica 
tion between the interior of said tubulär body - 

45 and the space between the upper and lower 
packing means, said perforation means being 

- provided only. in the lower portion of said 
tubular body and adjacent the lower packing 

. . . . . mceans. · 
i ". :- 50 2. A device for indicating and cementing 

. . . . leaks in well casings, for the purposes set 
forth, comprising sa tubular body having 
tions, each packing means comprising a 

55 outer packing cup adapted to expand from 
pressure applied in the space above ánd be 
Îow the tubular body, and an inner packing . 
cup adapted to. expand under pressure ip 
plied betweensaid packing means, and a tubu- i 
ar supporting. méãns for the said tubula 
body cominiuicating with the interior of said 
tubular body, said tubular.body having. per 

1,812,944 · : - 

and a checkTrave at the lower portion of said . . . . 

the space within the casing below said tubu 

* cess of pressure below th? tubular body as . . . 

and comprising ini addition an upwardly 

valves and the space intermediate the two 

upper check valve being of su?ih strength that 

so as to eject all or substantiahly all of the ce 

... ing leaks in vell casings, for the purposes set 
forth, comprising sa tubular body having 
packing means at its upper and lower port 

packing means at its upper and lower por ... -- 

foration mearus between said packing means. - 
for establishing communication between the . 
interior of said tubular body and the space : 

between the upper and dower packing means, : 

tubular body controlling communication be 
tween the intericr of said tubuliar body and 
lar bôdy, and a spring means tending to hold . 
said check yabwe closed. but permitting open- : 
ing of the check valve on a predetermined ex 
compared with the pressure within the tubu 
lar body. . . . . . . . . . . . . . · 

3. A construction as set forth in clain 2 

open, check valve below said first named - 
check valve, said tubular body being provided eo 
with an opening establishing communication . . . . . 
between the space intermediate said check . . . 
acking cups at the lower end of the tubular 
body and a spring maeans to ho?d said lower 
check valve closed, said spring means for the 
the upper check valve will open only at a * * . :: 
pressure in excess of that which suffices to : 
open the lower check valve. |- 

4. The method of cementing off leaks in 
well casings, which consists in lowering into . " 
the Yvell, packing means separating the space . 
within a portien of the well casing including. 
the leak from the spaces within the well cas-. 
ing above and below the same, the portion so : 
separated extending from the bottom of the . " 
leak to a considerable distance above the leak, 
causing said spaee to become filled with liq- - 
uid and then forcing cementing material into 
the lower portion ofsaid space so as to cement : 
the leak while preventing the eementing ma 
terial from occupying the space above the 
leak, by reason of the occupation of said space : 
by incompressible liquid, and then withdraw 
ing the packing means, with any cementing. . 
materialtherein contained, from the wellcas 
Ing - - " , . . . 

g. 5. The method as set forth in claim 4, and | ** ** 
comprising in addition the step of forcing i 110 
mud into the lower portion of the space be- - 
tween said packing maeans. to follow up the 
cement. * I - * , . . . . . 

- In testimony whereof have hereunto sub 
scribed my name this i3th day of May, 1929., 15 

PAUL H. GRANGER. 

  

  

  

  

    

  

  

  

    

    

  


