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“This 1nvent1on relates to &pparatus for the.
sinking of wells, and has' particular wef-
‘erence “to-an improved well casing shoe for
use’in. connection with' ithe: sinking of ‘outer

§ or inner casings:oriscreens. '
Among its" obJects the invention fcompre—

hends an- improved :shoe  which - primarily

-affords means, when:connected with the Tovwer

end -of a line :of icasing, “for introducing
10 Wwater under pvess;ure to ithie lower edge’ fof_v
‘the shoe for: eroclmO‘ the: formatloﬁ Ithroudh

‘which the. casingis bemg surk. .
"The 1nvent1on further aims to "plowde an

~ improved shoe by virtue-of which :a batter;
“g5-such gs a - clay ‘mixture, may-be introdwced

around the easmo ‘above ‘the -shoe to func-

“tion ‘as-a means for holding the sancl from

‘eoncaving inand exertmﬂ unclue fuctlon on
“the-outei W‘Ill ofthe: ‘caging, to ‘further serve
" 20'as a lubricant through- Wlnch the " casing
moves and to also act in ‘the capacity ‘of

‘means-for excluding tindesirable yeater from -

following down the ‘casing o’ lhe pormanent
mtake pomt -of the casing,.

25 As a still further ob]ect the mventlon

complehends ‘an improved shoe which, when -
used «in connectlon with “the smkmo ‘of a

screen ‘on aiinneér line-of casing’or in sink-
ing a ‘screen “where only one line of -casing

80 1s used s provided swith-means at-ér ad-
jacent the top ‘of ‘the shoe for seating and 1

“supporting a line of ‘pipe ‘of the proper size

which “is carmecl from the ‘shoe to the ‘sur=’
face to -constitute a means for: Teceiving and’ %

oy .
(91} !

carrying off water pumped to the lowcr ettd
of the ‘shoe 0 as to prevent said water from

~flowing -out through the openings  in.-the.

‘screen and failing to return ‘to the surface to
carry ‘off - the excavqted ‘material with it;

said inner line of pipe further functlomno
to provn:le a water ‘tight -conduit from the
shoe to the surface’ Wlllch is sufficiently small

o

-4

so ‘s to ‘develop a high velocity
‘of the ‘water: thelethrouo‘ﬂ t6. carry the €x-
cavated materml up for- chschartre at- the

surface:

N
(=3}

The. mventlon furthermom embodles 2

shoe havirg a frangible means for seating

and supportmg the lower ‘end of the inner"

& line of p1pe or Veloelty tube s0° that said

~‘the “outer-casing, to be 'passed ‘through ithe 5
~ghoe for smklnd the well ‘to a gredter: deptn’ e

“tion, would be 1mposs1ble to develop Wlth the

v of the: ﬁ(;W'
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rheans - may, 3 desxrecl be snbsequenbly-
bxoken out from ‘the surface to. allow ian
inner ‘casing the outside ‘diameter «of which- -
s slightly - Toss than ‘the ‘inner ‘diameter of

where- ‘the ouamml ‘outer ‘casing has been -
sunk to the maximum-depth - p0551ble

The invention contemplates as a still “fur-
‘ther objectan-improved shoe which s sub- g
sdivided into upper and lower chambers, the - -
uppermost - chamber: of “which is ‘provided
with ‘outlets and ‘the lower of ‘whick -cham- -
‘bers is provided. avith an:annular outlet ‘and -
“to-shich champers ‘a plurality of ‘pipes are /g5 -
“respectively led to afford aneans for: ‘clearing. © -

“the:chambers should €hey. become clogged by:
~the disconnection of ione of the pipes so as to
~permit the forcing of compressed '

it
water under pressute irto the chambers tof '
“wash out the iclogging material. L
Another 1m1101tant object of the mvenmon
-resides inithe provision of a: shioe:constructed
in dccmdance with the invention :which
functions ‘as & means for ‘discharging com- %
‘presded “air “to- disturb “and - loosen “gand -
around ithe sereen of an inner casing which -
thas been: driven bevond the outer casing ‘so-
-that said ‘sand ey “be’ removied by a" Tde-
veloping -pump-and selected :gravel ‘may ‘be :
introduced between the inner and’ outer cas-
imngs to- form: a gravel screen around the .
casmg 'sereen i i_place ‘of the ‘sand removed.
is 1 ‘especmlly useful - where ‘the screen
s set in place in a water bearing forma- g
tion swhidh may consist of fine sand or fine

[

—sand -andggravel which tends to: ‘clog upithe -

well ‘casing ‘screen and ‘which Wlthout a shoe -
constructed in accordance with the ‘inven-

aplim fitus now in yse. ,
As o still - further ob]ect the: 1nvent10ne
resides in an improved shoe of ‘the. ‘charac--
ter set forth which affords means;when the
screen hds ‘besn sunk ‘to ‘the - clesu‘ed loca- '35
“tiom, for placmg ‘a cement ‘\plug in the bot- =
tom: of the 'scréen by forcing ‘the cement
mixture -down through ‘the lower dhaniber -
-and’ out . of the. lower orifice where it will
form & permmem plug "for ‘the_bottom of 550
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the screen while the upper chamber of the
shoe may be used to place a cement mixture
in the formation at any point where it may
be desired or needed.

" QOther objects of the invention reside in

the comparative simplicity of construction
and mode of use of the shoe, the economy
with which it may be produced and’ em-
ployed and the general efficiency derived
therefrom. - , ’ )

With the above recited -and other ob-
jects in view, reference is had to:the fol-

- Jowing description and accompanying draw-

20

‘ings, in which there is exhibited one ex-
“ample or embodiment of the invention, while

the claims define the actual scope of the
same;: L
In the drawings: : :
Figure 1. is a vertical sectional view
through a well illustrating the well casing
equipped with a shoe constructed in accord-
ance with the invention. ‘ E
Figure 2 is a vertical sectional view
through a shoe equipped and functioning in
connection with a velocity tube.,

Figure 3 is a horizontal sectional view

~taken approximately on the line indicated
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at 3-—3 in Figure 2.

Figure 4 is a vertical sectional view taken

approximately on the line 4—4 of Figure 3.

Figure 5 is a vertical sectional view illus-
trating -the manner in which the well -is
developed after reaching the water bearing
formation.. o

Referring to the drawings by characters
of reference, A designates the casing sec-
tions, B the screen carried by the lower
casing section and to the lower end of which
screen the shoe designated gemerally at C
is attached.. The shoe-C is formed Or con-
striucted in any- suitable manner but as

shown for the purpose of illustration, the
_same consists of an outer cylindrical wall

10 and an inner frusto-comical wall 11 dis-
posed within the outer wall and having its
lower larger end of slightly less diameter
than and spaced radially inward from the

lower end of the outer wall to provide a re-
‘stricted substantially annular outlet 12. ‘An

annular top wall or deck 13 extends between
the upper edge of the outer wall 10 and the
upper edge of the restricted upper end of
the inner wall. An annular intermediate
partition wall-14 spaced from and below
the. top wall-or deck 13 subdivides the shoe
into upper and lower -chambers 15 and 16.
The upper wall or deck 13 has extending
therethrough and communicating with the
upper chamber 15 two or more pipes 17.
Two or more pipes 18, preferably arranged
at diametrically opposite points with re-

spect to the -pipes 17, extend completely
.through the upper wall or

deck .13 and
through the intermediate wall 14 and com-
municate with the lower chamber 16. The

1,762,012

shoe is provided at its upper end extending
above the upper deck 13 with an attaching
boss 19 which is riveted, welded or other-
wise connected with the lower end of the
screen B or the lower casing section A, as
the case may be, depending upon the forma-
tions through which the well is to be sunk.

In practice and in its general use, the
shoe is provided adjacent its upper end with
an internal seat 20, preferably constructed
of cement or other frangible material which

may be broken out from the surface by the

use of suitable tools. This seat is provided

ot

with a central aperture 21 and may be fur-

ther provided with an upstanding collar’ or
flange 22 to receive the lower end of a pipe

~line 23..

In the sinking operation, water under
pressure -or water and compressed. air are
introduced or fed through the pipes 18 to
the lower chamber where it will be dis-
charged through the orifice or-annular out-

Tet 12 at the lower edge of the shoe for dis-

turbing, eroding -or washing away the for-
mation which will be carried with the water
and discharged over the top of the casing,-or
the loosened material may be removed with
a sand -bucket through the casing. ~Where

‘the shoe is attached to a screen, the inner
‘pipe line 28 or velocity tube is used for pre-

venting the water which is pumped through
the shoe for the purpose of settling the

same, from passing out through the open-

ings in the screen and for further increas-

ing the velocity of the return flow of the

water and excavated material. As the shoe

“and casing begin to sink, a batter, such as a

heavy mixture of clay and water, is pumped
or forced by means of compressed air
through the pipe 17 leading to the upper
chamber  where - it will - be discharged
through circumferentially spaced openings
924 in the upper deck or wall to define a con-
tinuous ring of said batter or mixture
around the casing for holding the sand back
and preventing possible caving in which
causes friction on the casing sufficient to re-
tard its sinking. This clay ring formed by
the casing as the work progresses will also
act as a seal to prevent any of the upper un-

desirable water which may be encountered,

from following down the outside of the
casing to the final intake point. This batter
or clay ring also acts as a lubricant to facili-

‘tate the gravitational sinking of the well.

in addition to impinging an effective weight
on the upper wall or deck to assist in the
sinking operation. The outlet openings 24
in the upper wall or deck 13 also serve as a
means for releasing the compressed air or
water or steam or a combination of same
around the casing to loosen it in event of
binding by a caving in of the material. By
employing two or more pipes attached to

each chamber of the shoe, the following
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ends are’ obtfuned ﬁlst allowing for an-ex-

tension of pipes: at the surface bv means of " a:
valves interposed in‘each line at tlﬂe surface-
without shutting off the water; air or- cIﬂy'
mixture from the shoe, ther eby mamtfunmg
o pressure in the same at all times which will’
prevent sand or other material from backing
up into the chambers and: resulting in possi-
Second by employlno two or:
more  pipes opening into each .chamber,

“the "

means is  also. a‘forded for . clearing

chambers should they become clogged by
disconnecting one of the pipes at the surface .
and 1ntroducma compressed air or water or.
< both to permit “of forcing the same into the
shoe and washing out of the clogging mate-
rial through the pipe which has been discon-.

nected at the surface.
- of the pipes 17 and 18 at the shoe may be .
- readily -accomplished by providing. a left--

hand thread at-the point- of connection of
the pipes with the shoe and.by employing

right-hand threads on all the other connec- -

tions between the pipe sectlons

Assuming that an outer casing has been .
sunk by means of the shoe to the maximum

. depth possible and it is-desired to'sink the

. the casing and to remove the particles there-*
of. "It is then obvious that an. 1nne1‘ casing;
“the outside diameter of which" is slmhtly '
" lesy than the inner diameter of the outer
In~
instances where an oiitér casing D, as illus-

40
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-well to a greater depth. ‘Where a shoe hav-
ing the V@lOf'lty tube seat 20 has been used, it.

30- 18 posmble to remove the velocity tube and

break out the frangible seat 20 by suitable
tools introduced throucrh the upper:énd of

casmg, may be passed through the shoe.

trated in Figure 5, has been sunk to a certain

point and an 1n11er casing’ ¥ carrying ‘a

screen I' equipped with a Shoe constructed

in aceordance with the invention has been

sunk to a point below the outer casing to

" expose the screen; it is found that the w ‘ater
- bearing formation consists of fine sand or.
7 fine QdDd and gravel; the shoe may be-used

*in the followmg manner to thoroughly de-

velop the well or area about the screen.
(Jompxewed air is forced through the pipes
17 to the upper chamber 15 and suddenly re-
leased into the sand for loosening and. dis-

turbing the same around. the screen in such
a manner that it will be. caused to flow:

through the orifices in the screen. A sand

and hold back the fine sand and gravel.
Prior to the development. of the well in this
manfier or otherwise, a cement mixture may

‘be forced down through the pipss 18 to the
ou’uwardly »

lower chamber and thence

“ripliery and’ prowded with an upwardly di:
‘reéted “restricted outlet for dlschargln" the'_;-
Aluid: thérethrough . '
The - disconnection

~directed substantially -annular outlet dise
‘posed: in approximately ahfrnmeot W1t11 the{ o

“the casing ‘periphery- and’ 1‘-1‘0wded with an
upwardly -directed: restricted- ontlet iand a’

_chambers; the latter having . a: restricted: ins It

.,3};‘

1 tln ough t‘oe lowel outlen orotifice: 12 to forin:

a pernianent plig- for - the--bottom: ofe the: - ;
screen. It is, of course; understood that the:

~pipe 17-leading to:the upper chamber may- -
‘have cemient forced: therethrough into- the
upper. chamber 15: and thence outhardJy"w T
thieught the’ outlét ‘openings 24-for: plaemfﬁf.: '

a cement mixture in-the formation at any*
point where the same may be. needed '
- What is clalmed isi i ";

1. A well casing:shoe'including:a® b dy de- ‘
fming-an uppo1 closed Ch&mb“l adapted-to
receive a-fluid and-Having ia “portion: thereof

extending“radially bpyond the casing pe

~2: A well casing shoe 1nc'1ud1ng 2 body de-"
fining ‘an” upper closed chamber having a~ -
poruon thereof extending radially: beyond- g%

‘the-casing: periphery and’ prowded with an:
-upwardly directed outlet;-said body defining® -

a lower chamber: havmg - downwardly and- ’
¥ ‘rdly dlrected substantlally annular out-:

B A Well cnsmg shoe 1nc]udmo a b '
deﬁnmor an Upper chamber having a por

'rthereof extending radially beyond ‘the casing:: S
‘.pemphery and provided: with: an- upwardly’
~directed outlet, said body defining+a lower: 3

chamber havmg & downwardly an dinwar dly:

maJor periphery of the- shoe.

4, A well casing-shoe including a body de—‘q‘.’oo g
fining “an- uppér- “closed ‘¢hamber having: a

p01t10n thereof  extending. radially “bey ond

conduit ‘extending  from- the surface: to-and

‘communicating: vmh the upper- -chamber BRI

supply Afluid" to the- chamber for - c‘xscharﬂe“ k
upwardly through said restricted: Gutlet” .
5. A well casing ‘shoe- including: a- body’“ B

-deﬁnm«r an--upper closed chamber hfwmg-‘ s

- portlon thereof extending:’ radially - be- -

yond ‘the  casing. periphery and: provided':
~with' an upwaldly directed restricted: out-

let; said : body. defining ‘a- lower chamber
havmo a downwardly and inwardly diréct- 115

ed: substantlally annular. outlet-and -a plu--

rality of “independent: conduits: e*{tendmo'-{«'
from the upper surface respectively.to each -

ofsaid chambers to:selectively supply fuids:
nump K41uh_alnln‘1mcallv illustrated at G will
be introduced for the purpose of carrying off -

the sand and discharging the same at the top
while at the same time selected gravel will -
be- fed - downwardly between: the inner and.
“outer casings E and D to surround the screen

thereto' for discharge - therofrom through‘f

120
their respective: outlets: ’

-6: A well- casing shoe- including a: closedf_’ki' S
“annular: hollow: body, athorizontal ‘partition -

subdividing the‘body intoiupper and lower-

wardly: directed annular outlet: at:its:lower-

‘end;.the: former - having - circumferentially:
‘spar-ed restricted  outlets. in-its: ‘upper: wall:
and- conduits: respeetlvely communicating.: .~

Wlth said.- chambers to 1ndependently sup-u
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ply the same with fluids of different char-
acters for discharge therefrom through-sald

. outlets. —

10

23

7. A well casing shoe including an annu-
latr hollow body subdivided vertieally into
upper: and lower chambers, the latter hav-

“ing a restricted annular outlet at its lower.
end, the former having circumferentially

spaced outlets in its upper wall and a plu-
rality of conduits respectively communicat-
ing with each of said chambers. =~ =
~ 8. A .well casing shoe including a cylin-
drical  outer wall, a  frusto-conical inner
wall disposed ‘within the outer-wall hav-
ing its lower larger end of slightly. less
diaméter than -and spaced radially inward
from and slightly above the lower end of
the outer wall to provide a restricted sub-
stantially " annular inwardly -directed out-
let, an. annular top wall having circumfer-

- entially spaced upwardly directed restrict-

éd outlet openings, an annular intermediate
partition wall below and spaced from the

top wall, defining upper ‘and lower cham-’

bers and independent conduits pipes lead-
ing to “and. . communicating  respectively
with the chambers to. selectively -introduce

- fluids of different characters to said cham-
bers for discharge therefrom through their -

respective outlets. .

9. A well casing shoe including. a cylin-
drical outer wall, a frusto-conical inner
wall disposed within the outer wall having

its lower larger end of slightly less diam-

eter than and spaced radially inward from

‘and above the lower end of the. outer wall
4o provide a restricted substantially annu-

lar inwardly directed outlet, an annular top
wall having circumferentially spaced up-

- wardly directed restricted outlet openings,

an annular intermediate partition wall below
and spaced from the top wall, defining up-
per and lower chambers and conduit pipes
respectively leading to and communicating
with the wupper .chamber and leading
through. the upper chamber and communi-

cating with the lower chamber to admit in- -

dependent fluid supplies to the chambers
for discharge therefrom through their re-
spective outlets.

10. A well casing shoe including a cylin-

~drical .outer wall, a  frusto-conical inner

o
[

e

=)
Gt

wall disposed within the outer wall having
its lower larger end of slightly less diam-

eter than and spaced radially inwiard {from -
- the lower end of the outer wall to provide

a  restricted substantially annular outlet,
an annular top wall having circumferen-

tially - spaced - upwardly . directed - outlet.

openings, an: annular intermediate partition
wall below. and spaced from the top wall,
defining upper and lower chambers, con-
duit pipes respectively leading to and com-
municating - with the upper chamber and
leading “through the upper  chamber and

1,762,012

communicating with the lower  chamber

and a frangible annular flange carried in--

side of the shoe adjacent its upper end con-
stituting a seat for a velocity tube.

Signed at New York, in the county of
New York and State of New York this 21st
day of April, A. D. 1929. :

L ELMER D. EVERY.
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