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ABJUSTABLE LINER FOR. WELL CAS]NGS
Judius S. Beck, Los Angeles, Calif.
Apphcatmn February 14, 1939 Serial No. 256,299
(CL 166—8)

1 Claim.

- This invention relates to liners which are con-
nected to the lower end of the casing in an oil
we]l for .screening the ‘oil before ‘it enters-the
casing, and ‘this jnvention  is an 1mprovement
upon my Liher for well casing disclosed ‘in-my

apphca,tmn, ‘Serial No.221,135; filed July 25, 1938."

"The general object of this invention is to pro-
vide a 'liner for oil Well casing ‘which ‘may be
adjusted to vary the size of “its ‘screening open-
ings, “'whereby “the liner: may be adjusted for
‘coarser or finer screening of ‘the oil pumped
through the casing -as conditions require.

‘Other objects and advantages will'appear here- ,

inafter.

The invention consmts ‘in-the lovel features of .
construction, :combination of -elements and ar-"

rangements of parts "hereinafter described and
claimed.

The ‘invention ‘is 111ustra.ted in ‘the annexed
drawings, which form a part of ‘this spemﬁcatlon

" and in which,

Pig.1is a fragmentary view partly in-elevation
and partly in longitudinal section of the upper
portion of ‘my liner, showing ‘the -spring of the
uppermost unit of my ‘liner compressed and
‘closing 'the screen openings.

Fig. 2 is a view like Fig. 1, of the lowerpor-

tion of ‘my liner, but showing the spring.of the

- lowermost ‘liner unit expanded -and ‘partly un-
-covering -the “screen -opentings for sCreeningﬂ -the
oil.

TFig. 3-is-a cross section-of my liner taken on
line 3—3 of Fig. 1.

Fig. 4 is a.eross sectmn -of my liner taken on
line 4—4 of Fig. 1., -

Fig. 5 is a .cross -section-of my Tiner taken on
line 5% of Fig. 1.

Fig. 6 is a side elevation of the w1ench for
-operating the: spring ‘adjusting means for: vary-
ing ‘the size of the screen openings.

" Fig. T is a longitudinal section of ‘a modifica~
tion of my invention shown supported in-an oil
well easing ‘and with the spring compressed and
reducing the screen openings ‘to thelr minimum
size for the fine screening.

. Pig. 8is a -cross section taken on line 8—=8 of
Fig. .

Fig. 9 is -a €ross sectmn tak.en on: lme 9——9)

of Fig. 7.

. Fig. 10 is a cross sectlon rtaken on line 4010

' of Fig."T.
Fig. 11 is.4.cross section taken on lme H——H
of Fig. 7.

Fig. 12 is .a longitudinal seotlon of the mod1ﬁ-

cation of ‘my invention as shown in Flg. 7, bub
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showing the spring expanded and uncovering
the 'screen openingsto the greatest extent for
coarse screening.

‘Fig. 13 is a cross sectlon of a ‘modification ‘of
screen adjusting spring, as shown-in Pig. 12.
Fig. 14 is a longitudinal section . of -another
modification ' of ‘my liner with a single spring
compression plunger mounted in the upper end
of ‘the liner tube, showing the spring expanded,

-and -showing ‘means. for preventing gas under

pressure from blowing ‘the liner out of the well.
Fig. 15 is-a horizontal section of Fig. 14 taken
on line 1515 of Fig. 14.
"Fig. 16 is a horizontal section of Fig. 14 ‘taken
on line 16—I16 of Fig. 14.
- Pig. 17 is a horizontal section .of Fig. 14 taken

on line 11-<i71 of Pig. 14.

Fig. 18:is'a view like Fig. 14 except that the
spring is shown compressed by the plunger in
the upper end of theliner-tubing.

Fig. 19-is a longitudinal section, partly ‘in -ele-
vation, of another modification of my invention,
with “a’ spring compression plunger ‘mounted in
the lower end as well as-in the upper end of the
liner tube; and. showing the spring partly .com-
pressed by the plunger in the Tower -end of the
liner ‘tube.

Referring more partmularly to Figs. 1 to 6 in-
clusive of the drawings miy lineris'formed in a
plurality of ‘superimposed umnits T, each of which
includes ‘a casing section':2 provided with a plu-
rality of ‘inlets 3, screw .couplings 4 connected
to the ends respectivély of said -sections, a :coil
spring 5 within said section fitted to ‘the inner
surface - of said -section ‘and. extending -across

‘said inlets:3, and:spring-positioning members 6

secured in said couplings: respectively, each -of
which" spring positioning ' members. including ' a
cireular base’ T formed with' a :depending ex-
ternally threaded shank '8, and a-nut 9 threaded
on said shank, which nut is formed at its upper

“end with an external flange 10, .and there being
8 square -opening 1l extending axially threugh
said base T and shank 8 to receive a ‘wrench 12

for the :purpose hereinafter described. ‘The base
1 of each spring-positioning member 6 rests ‘upon
an internal shoulder 13 in the upper end portion
of ‘a coupling 4. The :sections 2 -of adjoining
units -f are connected by couplings 4, which have
internal: threads 15 and {6 in their wupper -ends
and lower ends respectively for engaging external
threads {11 and 18 .on the lower -ends -and upper

_ends respectively .of the tubes 2 of adjoining

units. I. The lower-end-of -each tube 2. engages

the upper side :of the base 1 -of the spring-posi-
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tioning member 6, in the coupling 4 to which
said tube is connected at its lower end, and holds
said base upon the shoulder {3 in the upper end
portion of said coupling. The spring-position-
ing members 6 in the coupling 4, which is con-
nected to the upper end of the tube 2 of the
uppermost unit I, is detachably held in said cou-
pling by means of a lock ring or adapter 19,
formed with an external thread 20, which en-
gages the internal thread 15 in the upper end
of said coupling, whereby the lower edge of said
lock ring is drawn down against the upper side
of said base and said base is held upon the shoul-
der 13 in said coupling. The flange 10 of the
unit 9 is formed with a spline 2§ which is slidably
fitted in a longitudinal groove 22 in the inner
side of the coupling 4 to prevent turning of the
nut 9 when the spring-positioning member 6 is
rotated by the wrench 2, while inserted in the
_square opening {1 of said member, whereby said
nut is moved up or down on the threaded shank

8 of said member to adjust the length of the
spring 5 and the width of the spaces between the
coils of said spring.

My liner, as above described, is detachably se-
cured in the lower portion of a well casing 23
by means of a conventional liner hanger 24, as
shown in Figs. 7 and 9 of the drawings, so that
the liner will:-be completely or partly submerged
in the oil in the bottom of the well. A pump
tubing 25 may be extended downwardly into my
liner a suitable distance through the openings
11 in the spring-positioning members § and the
sprmgs 5, as shown in dotted lines in Figs. 1 and

, 80 that the pump (not shown) may pump oil
ﬁom the well through one or more of the liner
units I. As shown in Figs. 2 the pump tubing 25
is extended down into the lowermost unit for
pumping oil from said unit.

" The lower end of my liner as above described
is closed at its lower end by a screw plug 26 which
is formed with an external thread 27 for engag-
ing the thread {6 in the lower end of the cou-
pling 4 which is threaded on the lower end of
the tube -2 of the lowermost liner unit, for se-
curing the spring-positioning member 6 against
the lower end. of said tube for supporting the
spring § in said tube.

The operation of my invention as as follows:

My liner being secured in a well casing by a °

liner hanger, and a pump tubing 25 being ex-
tended down in the liner through the openings I ¢
in the spring-positioning members 6 and through
the springs 5, into the lowermost unit I, as il-
lustrated in dotted lines in Figs. 1 and 2 of the
drawings, oil is pumped by the pump from the
bottom of the well through the inlets 8 in the
tube 2 and the spaces between the coils of the
spring .5 of the lowermost unit I, through said
pump tubing 25 and out of the well through the
pump and its discharge tubing, and the oil, pass-
*ing from the well into the liner through said in-
lets 3 and spaces between said spring coils, is
finely or coarsely screened according to the width
of the spaces between the coils of said spring,
- which spaces may be adjusted by the wrench 12,
which being secured on the lower end of the
pump tubmg or drill pipe, may be inserted in the
square opening I, in any one of the spring-po-
sitioning members 6, and turned either to the
right or o the left to turn said spring-position-
ing member, so that the unit nut 8 will move
down .or up on the threaded shank 8 of said
member and compress said spring or allow said

10
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spring to expand, whereby the spaces between
the spring coils are narrowed or widened.

The modification of my invention shown in
Figs. 7 to 11 inclusive comprises only a single
spring 30 of any suitable length fitted within a
perforated liner casing 3! of one or more sec-
tions 32, and a single spring-positioning and ad-
justing means 33 mounted in the upper end of
said tubing. When the liner tubing 31 includes
two or more sections 32 said sections are cou-
pled together at their adjoining ends by the con-
ventional screw couplings 34 which engage
threads 35 on the ends of said sections. On the

- thread 35 on-the lower end of the liner tubing
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31 is screw seated g bull nose 36, upon which rests
the lower end of the spring 30. The spring-po-
sitioning- and adjusting means 33 comprises a
screw sleeve 38, extending into the upper end of
the liner casing 3f, and a screw bushing 39, se-
cured in the upper end of said tubing by pins 40,
through which bushing said sleeve extends, with
its lower end engaging the upper end of the
spring 30, said sleeve being formed with an ex-
ternal square thread 41 which engages an in-
ternal square thread 42 formed in said bushing,
whereby said sleeve, upon being rotated in one
direction or the other will move down or up in
the liner casing and compress the spring 30 or
allow said spring to expand, for adjusting the
width of the space between the coils of said
spring for finer or coarser screening of the oil
admitted from the well through the perforations
43 in the liner tubing 3! and through the ad-
justed spaces between the coils of said spring.
On the lower end of the screw sleeve 38 is turn-
ably fitted a thrust bearing 44 which bears
against the upper end of the spring 30 and slid-
ably remains with said spring against rotation,
as sald screw sleeve is rotated to compress said
spring or to allow said spring to expand to ad-
Just the width of the spaces between the coils
of said spring. The screw sleeve 38 is formed at
its upper end with an external head 45 for en-
gaging the upper ends of the liner tubing 31 and
bushing 89 for limiting the downward movement
of said screw sleeve and the compression of the
spring 30. The screw sleeve 38 is formed at its
lower end portion with an external bearing 46
which bears against the inner side of the liner
casing 31 to guide the lower end of said sleeve
in said tubing, and engages the lower end of the
bushing 239 to limit the upward movement of said
screw sleeve 38, with relation to the liner tubing
31, and the expansion of the spring 38, when the
sleeve 38 is turned and its thread 41 disengaged
from the screw bushing 39, A clutch 50, com-
prising a clutch member 51 on the lower end of
the bushing 39 and a clutch member 52 on the
upper end of the sleeve bearing 48, is provided
for engagement to prevent rotation of the screw
sleeve 38 when in its uppermeost position, in or-
der to trip the liner hanger to remove or set the
liner. The screw sleceve 38 is formed in its upper
end with a plurality of longitudinal grooves 47
to receive a wrench for rotating said screw sleeve.

The liner hanger 24 for holding my liner in a
well casing 23, as illustrated in Fig. 7 of the
drawings is of conventional form, including a
plurality of cutwardly bowed springs 60, a collar
61 secured to the lower end of said springs, slips
62 secured to the upper ends of said springs, and
a wedge sleeve 63. The collar 6t of the wedge
sleeve 63 are fitted over the liner casing 31 and
said wedge sleeve is wedged behind the slips 62,



~so"1‘;,hat‘said'rsnps will engage the “inner side of
the' casing 23 and hold ‘my-liner in ‘any'suitable
‘position in the well casing. " © " ‘

~'In -the form-of -my: ’invention 'shown in Pigs

“12-and 13“the spring 65 'is' -covered- by a rubber

covering: 66; so-that when-said spring“is -com-
pressed the 'said rubber eovering ‘on the ‘adja-
cent coils -of ‘said “spring ‘may be brought into
liguid-tight contact ‘to prevent: -entrance -of  oil
between the coils -of  the spring into the liner,

‘The cperation of -the modification of my in-
vention shown'in ‘Figs. 7 ‘to 13 inclusive 15 as
follows: SRR SR e

Upon lowering: a:wrench 'tool in ‘the well until

it engages the ‘grooves 47 in the upper end of-

the screw sleeve 38, said sleeve-as shown in Fig.
7, may be rotated by said teol, by pewer applied
to said toel onthe well .derrick, until -the sleeve

2,280,054
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‘compress ‘the spring 30, for finer screening .of

theoil ‘between its ‘coils; or isaid .coupling ‘may
‘be moved ‘up:ion-said liner ' casing to allow said
spring 30 to ‘expand “for .coarser ‘screening of
‘the oil between itsicoils, thus providing a:-means
for ‘adjusting the screening of the' oil ‘throusgh
my liner while it:is down in'the well,

‘Upon: lowering a ‘sinker bar upon the upper
end of the plunger 10, said sleeve may be de-
pressed ‘to ‘compress the spring 30, and upon
raising-said -sinker - bar said spring may be -al-
lowed-to expand :and force the plunger T0 up-

--wardly behind ‘the upwardly moving sinker bar,

15

thread' 41 is disengaged from -the thread 42-in -

the ‘upper’:end: of the liner tubing 31; as shown'’

in Fig. 12, . Upon ‘trémoving -saidwrench ‘tool
from the well'a sinker bar may be lowered-in the
well upon-the head 4% on the upper end of the
Screw sleeve 38, so-that the weight of ‘said sinker

‘bar will"-depress ‘said- sleeve 38 ‘and ‘compress -

the spring 30 or 65,"and upon lifting said -sinker
bar the spring 30 or 65-will expand and force
the ‘sleeve 38 upafter the sinker bar. Such

compression ‘and expansion of ‘the spring 30 or

‘68 will cause said -spring to'scrape-any. deposits
from ‘the inner side of liner casing ‘31-and from
any.of the perforations 43 in said casing which
‘might: be -closed or partly “closed by such de-
posits, thus enabling an ‘attendant to- keep said

perforations open, for the free-flow iof oil ‘there- 3

through into ‘the casing; without ‘remeving ‘my
*liner from ‘the ‘well; I

In the modification .of my invention shown in
Figs. '14 to 18 inclusive, the ‘bushing 39 and

threads 41 and 42 are eliminated from the liner

‘bubing 31, and g tubular vlunger 70 ‘without the
thread 41 is-substituted for said plurger 38,
while-a coupling M is screw seated on the upper
end of the liner casing 31, by means of -screw

threads 72.and 13 on said casing and said’ cou-

pling - respectively, into which coupling the

‘20
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whereby - said spring  is ‘ca,use‘d to scrape the
inner -surface -of the liner casing 3! and :scrape
away any.deposits from the perforations #43 -in

said liner casing ‘and epenup iany of said per-
" forations that might be:closed by such:deposits,

As shown in ‘Figs. 14 to ‘18 inclusive, means

:90 may be provided for detachably securing my

liner down in a well to 'prevent high gas pressure
from- blowing my liner’and :other.apparatus. out
of ‘the. well.* :Said ' means 80 ‘may ‘comprise an

‘inverted .cenical wedge sleeve 81, :secured :on the

liner tubing: 31 near ‘the upper end. thereof, a

‘'plurality -of ‘slips 92 fitted on said liner ‘tubing

below said wedge sleeve, :and -a -collar. 83 secured
on -said liner tubing: below :said wedge sleeve,
upon ‘which :collar said: slips test, outof engage-
ment with said wedge sleeve 91, when the slips
are. mot subjected 'to ‘high':gas’ pressure ‘in the

-well ‘below the slips.. “The wedge sleeve 91 slid-

ably engages-the inner side 'of the well casing 23
and centers my liner in the well: “The bull ‘nose
36" is rounded andis preferably screw seated .on

~ithe ‘lower threaded end of ithe liner tubing 31,

40

in-swhich ‘bull -nose rests ‘the lower end of. ‘the

spring -15.° Said bull nose rests upon the bot-
tom of -the well, whereby my liner is supported
in operative positien down in ‘the well.

Inithe event of :a “heave™ of :gas ‘under :great
pressure ‘in'the bottom of ‘the well; the slips 92
will be forced upwardly by the high pressure of

~the gas into’ engagement ‘with the ‘wedge sleeve

blunger 10 extends, and ‘the upward movement

of said sleeve is limited by the engagement of
the upper end of its bearing 46’ with an inter-
nal flange 74 on the upper end of said coupling
T1.. The upper end of a spring 15 in the per-
forated liner casing 81 engages the lower end of
the plunger 10, while the lower end of said
spring rests upon the bull nose 36’ on the lower

end of said liner casing, which casing may com- ;

prise ‘one or more sections 32. The spring 15
may be made in a plurality of sections 16 placed
end to end as indicated -at 76’. The sleeve 10
may be clutched to the coupling 11 by a’ clutch
71, under the influence of the spring 15, as illus-~
trated in Figs. 14 and 16, which clutch com-
prises engaging members 78 and 719, the mem-
bers 18 being formed on the under side of the
flange T4 on the upper end of the coupling 71i,
and ‘the members 19 being formed in the upper
end of the bearing 46 on the lower end of the
sleeve 70. ‘

When the plunger 10 is clutched to the coupling
T1 by the clutch 11, a tool may be lowered in the
well into engagement with bayonet slots 80 in
the upper end of said sleeve,.and upon turning
said tool in one direction or the other the screw
coupling 71, through the medium of the plunger
10, clutch 17 .and the screw threads 12 and 13,
may be moved down: on the liner casing 31, to

80

60

58, until ‘fhe teeth 95 :of said slibs bind against

4he .inner:side of the well :casing 23 and hold
my liner in position in the. well against said gas
pressure, thus preventing my liner from being
blown out of the well by such high gas pressure.

“ The modification of my invention shown in Fig.
19 is like that shown in Figs. 14 to 18 inclusive,
except that the bull nose 36" is eliminated from
the lower end of the liner tubing 31 and a tubular
plunger 100 is slidably mounted in the lower end
of said liner tubing by means of & screw sleeve
coupling 101, formed with an . internal thread
102, which engages the external thread 35 on the
lower end of said liner tubing 31, said coupling
81 being also formed at its lower end with an
internal flange 103, which surrounds the plunger
180 and is adapted to engage a head 104 on the
upper-end of said plunger for limiting the down-
ward movement of said plunger in the liner tub-
ing 31 and preventing said plunger from dropping
out of ‘the lower end of said tubing when the
liner is in ‘such position in the well that the lower
end -of said plunger cannot rest upon the bottom
of the well. A bull nose 105 is screw seated on
the lower end of the plunger 100 for resting upon
the bottom of the well when the liner is lowered
far enough down the well as illustrated. The
lower end of the spring 75 rests upon the head
(04 on the upper end of the plunger 100 and
exerts a downward pressure upon said plunger,
forcing said plunger downwardly in the lower end
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of the liner tubing 3{ until the plunger head 104
engages the coupling flange {03, when the liner
is so positioned in.the well casing 94 that the
bull nose 105 on the lower end of the plunger {60
rests above the bottom of the well, while the
plunger is in its said lowermost position in the
liner tubing 3{. This modification of my liner
is supported in the well casing 23 by a tubing
hanger 24, as shown in Fig. 7 of the drawings,
with the bull nose 105 on the lower end of the
plunger. 1680 located above the bottom of the well,
while said plunger is held in its lowermost posi-
tion with its head 104 engaging the coupling
flange 103. ‘

~ The operation of this modification of my liner.

is as follows:~ :
When the liner is held in the well casing by

the tubing hanger 24, as illustrated in Fig. 7, a

conventional sinker bar may be lowered in the

well upon the upper end of the plunger 10 to de-

press said plunger and compress the spring 15,
and the sinker bar may then be elevated to allow
said spring to expand, - The lowering of the sink-
er bar and the compression and expansion of the

spring 19 several times will cause said spring to.

scrape away deposits on the inner side of the
liner tubing 31 and open any of the perforations
43 in the liner tubing which may be closed by
such deposits. However, the compression and
expansion of the spring 15 at its upper end, by
the upper plunger 10, will compress and expand
the upper portion of the spring to a considerably
greater extent than the lower portion of the
spring and consequently the inner side of the

upper portion of the liner tubing 31 will be. ¢

scraped more effectively by the spring than the
inner side of the lower portion of the liner
tubing.

A greater compression and expansion of the

lower portion of the spring 715, than is produced::*

by the operation of the upper plunger 10, may
be produced by the operation of the lower plunger
100 in following manner:

A conventional tripping tool is lowered in the
well and the liner hanger 24 is tripped by said
tool, whereby the slips 62 are released from the
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casing 23, and the liner is lowered by said tool
until the bull nose 105 on the lower end of the
plunger 100 rests upon the bottom of the well
and the liner tubing 31 descends under its own
weight, over plunger and causes the spring 15
to be compressed, by the head 104 on the upper
end of said plunger, between said head and the
bearing 46’ on the lower end of the upper plunger
10, as illustrated in the drawings. The tripping
tool is then removed from the well casing and a
suitable tool, such as a combination socket, is
then lowered in the well casing and the coupling
71 on the upper end of the liner tubing 31 is
gripped by said socket, whereupon the liner tub-
ing is raised and lowered several times by said
tool, and the spring 15 correspondingly expands
and is compressed between the plungers 10 and
100, causing the lower .portion of said spring to
be expanded and contracted to a greater extent
and to scrape the lower portion of the inside of
the liner tubing more effectively than when the
spring is contracted and expanded by means of
the upper plunger 10, as above described.

I do not limit my invention to the exact con-
struction herein disclosed since various changes
may be made therein without departing from the
spirit of the invention.

I claim:

A liner for wells comprising a perforated liner
tube, a coil spring mounted in said tube, a sleeve
screw-seated in said liner tube so that one end
of said sleeve engages one end of said spring for
compressing or allowing said spring to expand,
when said screw sleeve is turned in one direction
or the other, means for limiting the outward
movement of said sleeve with relation to said
liner tube, when said sleeve is turned out of
threaded engagement with said tube, and a clutch, -
which is brought into engagement for clutching
said sleeve against rotation with relation to said
tube, when said sleeve is turned out of threaded
engagement with said tube and is limited in its
outward movement with relation to said liner
tube.

JULIUS S. BECK.



