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This ’inveﬁtion relates to means for indi-

cating and cementing off leaks in well casings,.

and an important object of the invention is

- to provide & device which can be used for
& both indicating the position of the leak and
for cementing off the leak in the casing.” -

A further object of the invention is to pro-

vide a device which can be used to indicate

- a leak in the well casing without necessitat-
10 ing the closing or bridging of the well casing

below the le S
The accom?anyin g drawings illustrate em-

bodiments of my invention and referring

thereto: Co . ’

18 Fig.lisa partly sectional elevation of
" the device constituting the invention. .

Fig. 2 is a section on line 2—2 in Fig. L.

Fig. 3 is a diagrammatic vertical section of
a well casing showing the sapplication of the
inventicn in connection therewith.

Fig. 4 is a vertical section of a medified
“form of the invention. _ o

My invention comprises a device secured
to or adapted to be secured to the lower end
of astring of tubing for insertion into a well
 casiag: said device consists of a tubular body
1 provided with packing means at its upper
and Jowerends and having suitable means for
connecting it to the tubing indicated at £
for supporting the same; said tubular bodv
having one or more perforations indicated
at 3, for the purpose hereinafter set forth.

The packing means 2t the upper and lower

portions of the. tubular body 1 may be of
similzr construction, each - comprising two
" cups 5 and 6 mounted or secured between
. flanges 7, 8 and 9, screwing on the tubular
. body 1 so as to support said cups in position:
“The cups 5 and 6 may consist of suitable
flexible wear-resistant material, such asleath-
er, each cup having a flange 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 flange portion 11 away from the
“central portion of body 1 and the cup 6 be-
ing bent away from the flange 11-in the di-
rection toward the central portien of the body

- of water so that when these cups engage the
.7 walls.of the casing, the pressure of the liquid
- 80 :above the uppercup 5 ar below the lower cup
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‘make a fluid tight joint with the easi
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5 will force said cups ontwardly so as to
and
the pressure of fluid between-the two inner
cups 6 will -force said cups outwardly >0 -
as to make a fluid tight jo.nt witn the 58
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 screws into

the upper end of said body 1, said tube 2
being conneeted by coupling or sleeve 15 to 60

. the lowermost section of the string of éubing
de

indicated at 13 for supporting the device.
Said tube 2 may extend down through the

. tubular body 17and may be provided witk

one or more pérforations indicated at 17, €3
ptgierably opposite the perforations 3 afore-
- An upwardly opening check valve indicat~
ed at 18 is provided at the lower énd of the
tubular body 1 and may, for example, be 10
mounted in a downward extension cf. tube

9, said tube in that case extending through - = v

the tubular body 1 and screwing at its lower
end tlirough a bushing 19 which screws into
the body I and the cage 20 being provided, 78
screwing into the lower end of the tube 13
and formed with a seat 21 for the ball check
valve 18. A spring 22 monnted in said cage
20 presses on the check valve 18 so as to tend

to hold the same in closed position but to 8@ .. ... .-

openup under a predetermined prezsure cor-
responding say ‘to two hundred feet of -
water. - : .

In order to obviate undue pressure on the
packing means aforesaid when the device is s .
submerged to great depth, a by-pass consists -
ing for example of one or more tubes 2% ex- -
tending vertically threugh the tubular body
1 and opening at the lower end thereof into
the space within the well tubing below the % -

hody 1 and at the upper ends into the spac- - s "

ing in the well casing above the body 1.
The epération of my. invention ‘s

primarily upon the established fact that the

water level in a well at a given-time can

be readily determined and generally remains -
substantially constant {or a suficient timeto =~
enable the operation of my invention as here-
inafter set forth. This water level may be S
determined, for example, by lowering a float '™ "




25 on a wire line 26” into the casing and meas-

. uring the amount of line played out from the
lowering means which may be an ordinary

. - reel device which is indicated disgrammati-
. 8 cally at'26-in Fig. 3, provided with 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 is lowered into the weil by
10 mieans of the tubular supporting means 2.
. When the device 1 reaches a boedy of liquid
in the well and continues to descend, the lig-
uid can pass through the by-pass pipes 24 so
©=.:° " asnot to offer undue resistance.to the liquid,
"~ - 15 it being understood that the cups 5 and 6
-- . make substantially liquid tight contact 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
* the portion of tlié casing between the upper

" . _and lower packing means from the portions

~ . of the casing above and below the device 1,

T Elo- it follows that the interior of the device 1
© 25 will remain empty or free of liquid as long
- .as the- device iIs passing a portion of the

-casing, the device being lowered to a 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 device 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 # leak as

" the outside of the casing through said leak

*° . into the space between t%ze'ﬂpper and lower
45 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

. level in the well for the time being, which

‘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-
dicated. S . :

- 85 - Tn some cases it will be necessary to lower

" ‘the deviceto & great depth say one thousand

feet or more below the normal "water level

. and in that case in the absence of any leak in

“the casing, the hydrostatic' pressure on the

60 yppermost and lowermost packing means or’

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
65 to withstand the pressure on the check valve
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1s not present.. L R o
In some cases the submergence of the de- . .~

. . passage which is unperforated, or at which-
i no leak is present so that the device acts as’
an exploring means for the condition of the.

and 6 at the u
in Fig. 1. At

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

“rise in this operation to the normal water:

somewhat less th@ that. which can be suc- '

cessfully withstood by the packing rings or
cups so that. when the submergence xt;%sthe
device increases to a sufficient extent to en-
danger the effective operation of the pack-

ing cups by reversing the euter cups as.afore- edh?
s21d, the check valve 18 will open and allow - ="

sufficient liquid to enter the device 1 to main-

tain a liquid column in the device suffcient ~

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 level so determined will be the -

normal water level if a leak is present, but
will be below the normal water level if a leak.

vice in operation thereof muy be so great that

the column of liquid introduced in the device B
through the check vaive 18 may-be suffictent- -

1y high to bring undue pressure on the inner

packing cups 5 of the upper and lower pack- .. -

ing device tending. to reverse said cups. To

avoid this I may provide asecond check valve: °
as shown at 30 in Fig, 3 mounted in & 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 -

It)ﬁ')er end of the device shown

member 33 between said packing means. A
lower upwardly opening check valve 43 is

‘provided mounted 1n & cags 44 in the tubular
member 33 and provided with an operating

sgring 45, the construction and operation of
this check valve being similar tc that shown
at 18 in Fig. 1. The upper check valve 30 is -

provided with a controlling spring 46 of such . - |

strength that said check valve 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 lesk -

as above described.. Tke operation of this
form of the inveriion is substantially the

same as that of the fornsshown in Fig. 1 with .

the additional feature that in case of accns
mulation of too high a pressure within the

device tending {6 reverse the upper one of -
the lower packing caps, fluid pressure is ad-
mitted to the space between the upper and = . -
lower cups of the lower packing means so as - -

said ¢ups from re- -

to hold the upper of
versing. - . |

e lower end of the device 33 =~
the packing means or cups 38 and 39 are
spaced apart sufficiently to provide for an -

~opening or passage 40 in the wall of the

When the leak has been located @s sbove 13
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described, the cementing operation can be
carried out by means of the'same device, suit-

. able cementing material being delivered
~through the supporting pipé 2 and flowing
"~ & through the apertures 17 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: time opposite said
10 space.: In ~order to minimize the amount
 ‘of cement required and .particularly to-
. minimize the amount 'of ~cement accu-
mulating within the device I prefer to make
the openings 17 e2ad 3 which are provided
only at the lower end portion of the tubular
bo-fy 1 and adjacent the lower packing
means so-that the cementing material will be-

' gin to pass out as soon 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-
. lnr body I and the casing being occupied with
incompressible liquid so as to prevent any of
_the cementing waterial ‘passing upwardly
into said space above the leak, and Wien suf"-"
. ficient cementing material has been supplied
" in this manner it may be followed up by mud
‘so as to eject all or substantially all of the ce-.
menting material from the interior of the de-
vice.  With such an operation, the device be-
. ingleft substantially free of cement material,
- it is comparatively easy to remove the de-
vice from the casing after the cement has set.
I claim:- : : R
1. A device for indicating and/er cement-

20

S _ing leaks in v. 21l casings, for the purposes set
" forth, comprising a tubular body: having
packing means at its upper and lower por--

_tions, and a tubular supporting means for the
_said .tubular body communicating with the
- interior of said tubular body, said tubular
-+ body having perforation means between said

.. packing means, for establishing communica-

_tion between the interior of said tubuldr bedy -

" 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
Imeans. A '

. 8007 2, A device for indicating and cementi;lg
"+ leaks in well casings, for the purposes set

* forth, comprising a tubular body having

packing means at its upper and lower por o

. tions, each packing means comprising at
. 85 quter packing cup adapted to expand frem
" pressure applied in the space above and be-

low the tubular body, and an inner packing . -

cup adapted to expand under: pressure ap-

plied between said packing means, and a tubu- -

60 lar supporting. méans for the said tubular

body comiagunicating twith the interior of said " -
tubular body, said tubular body having per- -

 foration means betieen said ‘packing means,. .
. {or establishing communication between the

" 65 interior of said tubular body and the: space

“the space within the casing below said tubu-

‘ing of the check valve on a predetermined ex- .
-cess of pressure below the tubular body as-

‘and comprising in- addition an upwardly

check valve, said tubular body being provided

‘valvés and the space intermediate the two

“upper check valve being of such strength that

e e e

between the npl-ser and lower ;;acking_ me;iné, e

-and a check valve at the lower portion of said . - L

tubular body controlling communication be- -
tween the intericr of said tubular bedy and -

lar body, and a spring means tending to hold .
said check valve ¢losed. but permiitting open- -

compared with the pressure within the tubu~
lar body. T e 5
3. A construction as set forth in claim 2 - |

open check valve below said first mamed
£9

with an opening establishing communieation - -
between the space intermediate said cheek .-

acking cups at.the lower end of the tubular
rody and a spring means to hold said lower
check valve closed, said spring means.for the -

the upper check valve will open only at a. = .
pressare in excess of that which suffices to-~ -
epen the lower check valve.. - 20 -
4. The method of cementing off leaks in - =
well casings, which eonsists in lowering into
the well, packing means separating the space -
within a portion of the well casing including.
the leak %‘mm the spaces within the well cas-- 9
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 Jig-- -
uid and then forcing cementing material into
the lower portion of said space soastocement - -
ths leak while preventing the cementing ma- -
terial from occupying gxe space above the -
leak, by reason of the occupation of saidspace 7 uT
by incompressible liquid, and then withdraw-- 105
ing the packing means, with any cementing -
material therein contained, from the well cas-
in. Ce o .
% The method as set forth in claim 4, and
comprising in addition the step of foreing 110,
mud into the lower portion of the space be- -
tween said packing means. to follow up the
cement. Co o o S
- In testimony whereof I have hereunto sub-
scribed my name this 13th day of May, 1929.
: © . PAUL H. GRANGER.
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