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1 ' Z

The present mvention relates to subsurface Fig. 4 is an Isometric projection of the check
well teols, and more particularly to ‘bailers for ° valve element employed at the lower end of the
catching sndg enirapping debris in the well bore bailer:
andc removing it to the top of the hole. Fig, 5 is a view similar to Fig. 4, with a portion

An object of the present invention ig generally g in longitudingal section:
v0 improve subsurface well bailers for cleaning Fig. 6 is a top plan view of the valve in closed
thie well bore of Junk, detritus, and other debris Dosition;
that might be contained therein. Fig. T'is a top plan view of the valye in open

Another object of the invention is to provide a bosition:
hydrostatic well bailer that can be lowered readily 10  Fig. 8 is a longitudinal section taken along the

in the well bore by allowing the well fluid to by- lineg 8—8 on Fig. 6 ;

2a8s or circulate through the well bailer. When Fig, 9 is g Cross-section taken along the line
the weil debris ig being forced into the hailer, 3—9 on Fig. 8.

Such by-passing ig Brevented. The bailer abparatus illustrated in the draw-

& further object of the invention is to provide 15 ings can be Iowered in a well bore on the lower
& nydrostatic bailer in which the hydrostatic end of a tubular string, such as tubing and driil
pressure on the equipment above the bailer in- pipe, to the location of debris in the well boye
ternally ang externally thereof is Substantially that is to he entrapped in the bailer and lifted to
equalized Guring elevation of -the bailer in the the top of the hole, for appropriate disposition,
well hore, thereby preciuding remova] cf the de~ 20 The bailer 1S of the hydrostatic type, in which

bris from the bailar during such elevation. the hydrostatic head of uid externally of the
Still another object of the invention is to pro- apparatus is availed of for forcing the debris

vide a hydrostatic hailer adapted to be run in the ubwardly into the bailer.

well bore on g sudular string in which fluid is The lower portion of the bailer apparatus in-

allowed to drain from the string during its ele- oz cludes a generally cylindriea] container or barrel

vation in the well bore, in order to avoid the 10 having an upwardly opening check valve { | se-
pulling of a “wet Job” as the stands of tubing cured to its lower portion. 'This check valve can

above the derrick floor are unscrewed from the assume any suitable form, being disclosed in the

Y2inainder of the vubular string. drawings as a rubber, or rubber-like, valve ele-

Yet a further obiect of the inventton is to bro- 30 meni having a generally dome-like body bortion
vide a hydrostatic bailer adapted to be run in g [2 having slots 12¢ and provided with a lower ex-
well bore on a2 tubular string, in which circulation ternal flange 13 1itting upon and around a metal-
CoOwn through the tubular string and bailer can lic protector {4 that Chgages the lower end of the
De estaplished whenever desired. flange, being provided With a protective skirt {5

This invention possesses a1any other advan- 35 extending ubwardly along the inner wall of the
tages, and has other objects which may be made body 12. The rubber flange i3 and meta] pro-

iore clearly apparent from 2 consideration of g tector 14 are clamped to the lower end of the har-
torm in which it may be embodied. This form is rel 18 by a sleeve 16 threaded on the latter and
shewn in the drawings atcompanying ang form- having g shoulder 7 bearing against g, 131'0'53601301_‘
g part of the present specification. It will now 40 flange. This sleeve hag g Plurality of inclined
hbe described in detail, for the purpose of illys- Dy-pass ports I8 extending therethrough which
trating the genersgl principles of the Invention: are adapted to be opened o; closed by a shoe {8
but it is to pe understood that such detailed de- slidable on the sleeve 16 and depending there-
Scription is not to pe taken in g limiting sense, from. 'The shoe has an inner sea] ring 20 secured
Since the scope of the invention ig best defined 45 thereto adapted to pe disposed over the ex-
by the appended claims. ~ terior of the by-pass ports t8 to close the same,

Referring 4o the drawings: and It is also brovided with g downwardly.ﬂaring

Fig. 1is a longitudina] section through 3 hydro- pPortion 2{ for guiding the debris into the lower
Statle well bailer, with jtg Darts disposed in thejy portion of the bailer barrel or container 10,
relative positions during lowering of the hailer &g The shoe {9 is slidable upwardly with respect
iahrqugh 2 well bore; to the clamp sleeve 16 until g shoulder 22 on

Fig, <2 15 a view similar to Fig, 1, Hlustrating the shoe vligages the lower end of & stop flange
the hailer during movement of debris in the well 23 on the. sleeve 18, which locates the sea] ring
rore thereinto; _ 0 In closed position over the ports (g, The shoe

Fig. 3 is 2 view Similar to Fig. 1, Is S.lida‘ble._downwardly With respect to the clamp

the loadeqd bailer being elevated in the well bore: sleeve to a position limited by €ngagement of the |
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sea] ring 20 with the stop flange 23, wherein the
by-pass ports (8 are open (Fig. 3). Movement
of the shoe between the two positions described
is facilitated by outwardly bowed friction or drag
springs 24 engageable with the wall of the well
hore or well casing, and secured to the upper por-
tion of the shoe I3 by one or more serews 29
that may also attach ihe seal ring 20 to the shoe.

The bailer container or barrel 10 extends up-
wardly from Iits jower portion to the desired
1ength, and has & plurality of fluid bleeder porits

or holes 26 through its side wall above an 1n-
or stop shoulder

one or more shear SCrews 19 extending through
the barrel and into the head. When in this po-
<ition, the head 28 engages a stop ring 30 thread-
ed into the upper end of the barrel, in order to
suspend the barrel 10 and the paris gsecured
thereto from the head 28.

The head 28 is inteegral with an upwardly ex-
tending sleeve portion 31 threadedly secured to
o, tubular sub 32, a perforated strainer 33 extend-
ing across the sub and head pPasSsages 34, 35 and
being clamped therehetween. The uppel end of
the sub 32 is threaded into an elongate valve
body 36, in which a tubular valve or plunger 37
is slidably mounted. The lower portion of this
plunger 37 1s formed as & circulating valve Cage
38 having one Oor more slots 39 extending through
ite side wall and also containing a valve seat 40
threaded thereinto engageable by & valve ball
4| upon upward movement of the latter. The
valve ball 41 1S urged in an upward direction into
encagement with its companion seat 40 by @
helical compression spring 42 engaging the hall
and a closure plug Or seat 43 threaded into the
lower end of the cage 38.

Rotation between the tubular plunger 37 and
the valve body 36 1s preferably prevented, as by
forming one or more keys 44 on the plunger 31

formed in the body 3b.

tends into the tubular sub 32, but has a substan-
tially smaller diameter than the diameter of the
passage 34 through the sub, to a]low fluid to flow
upwardly between the cage and the sub and into
the valve body 36 thereabove. gimilarly, the
1ower portion of the valve body passage 46 has
q greater diameter than the diameter of the
plunger 31; SO as to allow fluid to flow there-
between. Such fluid ic capable of passing into
the central plunger passageway 471 through one
or more side or circulation ports 48.

The plunger also has one O more upper drain
or equalizing ports %9 spaced longitudinally from
the circulation ports 48, and adapted to be dis-
posed within & packing 50 clamped to the valve
body 36 by a suitable packing nut 51, in which
position the upper ports 49 are closed, or located
above the packing nut 5f, in which position
ports 48 are opeil, depending upoll the position
of the valve plunger 37 within the body 36.
Such movement is effected by threading the up-
per end of the plunger 31 into & tubular sub 52,
which is, in turn, threaded onto an upper sub
53 that may constitute the lower end of a tubu-
1ar string extending to the top of the well bore,
or of some other chamber. The lower entrance
54 to the tubular string or chamber 53 is closed
initially by a frangible sealing dise 59 clamped
against a shoulder 56 on the upper sub 53 by a
suitable clamp nut 37 threaded infto the latter.
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o |

10

15

20

25

30

35

40

60

65

70

75

4
The fluid passing upwardly through the sub 52
and into the upper sub 53, following breaking
of the disc 55, must flow through a perforated
strainer 58 clamped between the subs.

If desired, the barrel (3 of the bailer may have
plates Or

secured thereto, and
barrel In an upward-

debris supporting fins 59
projecting inwardly of the

assembled and mounted on

) and is low-
ered in the well bore, the parts occupying the
relative position illustrated in Fig. 1, in which
the sealing disc 55 is closed, to prevent passage
of fluid into the tubular string, which normally
is dry, containing nothing more than air at at-
mospheric pressure. The downward movement
engages the lower end of the sub 52 with the
packing nut 51, which locates the upper ports 49
within the packing g and closes them. The
jower ports 48, however, are disposed below the
packing 90 within the enlarged portion 46 of
ine valve body 36; SO that fluid can flow up-
wardly around the plunger 31 and through these
circulation ports 48 into the central passage 41
of the plunger.

The weight of the parrel 10 and the one or
more shear SCrEwsS 99 securing the barrel to the
valve head 28 hold the barrel in a lower pOsi-
tion relative to the head, 1n which the upper
hleeder ports 26 are OPCLLL. The frictional €n-
gagement of the drag springs 28 against the wall
of the well bore OI well casing tends to resist
downward movement of the shoe (3 and causes
the latter to occupy an upward position relative
to the sleeve 16, disposing the seal ring 20 In
closed position OVer the lower bypass ports 18.

With the foregoing relationship of parts, the
tool is lowered In the well bore, the fluid in the
well by-passing upwardly
valve 11 and barrel 10 for
through the uppey bleeder holes OY ports 26 1n
the barrel. The filuid cannot pass upwardly
through the tubular sub 32 and through the cir-
culation ports 48, since the passage through the
tubular plunger 21 and lower sub 52 is effective-
1y closed by the upper ports 29 being closed with-
in the packing 50 and by the unbroken sealing
disc 55.
debris D ccn-
tained in the well pore, downward movement of
the shoe 19 and barrel 10 is grrested. Down
weight can now he imposed on the tubular string
53 and the lower <ub 52, valve body 36, tubular
sub 22 and valve head 28, shearing the screw &9
and moving the valve head 28
the position disclosed in Fig. 2,
disposed over the uppel bleeder ports 26, to close
the latter. A go-devil Or hreaker 58 1S then
dropped down the drill string 53, striking the
gegling disc 9% and breaking it. Such breaking
setion allows fluld to enter the empty tubing
string 53, which fluid can only be urged upwardly
through the lower end of the shoe ig. As &
result, the debris D in the well bore is subjected
to 2 relatively hich hydrostatic head pressure
gifferential, which is the difierence in the hy-
drostatic head between the fluid level externally
of the apparatus and tubing string 3 and the
fluid level internally thereof, which can be ini-
tially at a substantially zero value. This pressure
differential forces the debris D upwardly through
the shoe 19, stretching the valve hody 12 later-
ally outwardly and somewhat upwardly to open
the slots 12a, the debris passing into the bailer
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barrel (g, The debris is prevented from passing
upwardly above the barrel By the lower strainer
33. The fluid, however, - . |
mingled in the debris can pass through susl
strainer into the tubular sub 32, flowing ground
the valve plunger 37 and through the lower eir-
culation ports 48 for continued upward move-
ment through the plunger passage 417, lower .sub
52, and perforated strainer 58 into the lower end
of the tubing string or chambper 53

When the debris D has filled the barrel or
container {8, the tubing strine 53 can be ele-
vated, which elevates the plunger 37 within the
valve body 36 toc the extent limited by engage-~
ment of the key #4 with the upper .end of the
Zeyway 45, 'This action disposes the upper
plunger ports 49 ahove the packing nut al, open-
ing these ports ahd effecting communiecation .he-
tween the tubular Plunger passage 47 and the
well bore around the apparatus. Also, such -ele-
vating movement raises the valve head 238 into
engagement with the stop ring 38 to g, position
above the container bleeder holes 26 and also lifts
the harrel 10 with respect 1o the shoe 19, dispos-
ing its seaj ring 20 against the stop flange 23 on
the sleeve 18 gnd below the by-pass or bleeder
ports 18, effecting opening of the latter.

When the upper rorts 48 throush the plunger
371 pass above the packing 50 and Packing nui
3f, the well fuid can then flow {reely into the
tubing string 53, so as to equalize the hydrostatic
head internally and externally of the tubing
string, imposing no further hydrostatic head dif-
ferential on the debris D below the shoe {8, tend-
ing to push the latter upwardly into the barre]
0. As a matter of fact, the debris entrapped
within the barrel andg resting on the downwardly
closing check valve i{ ang also on the sunport-
g vlates 59, if the plates are used at all, is not
subjected to any further hydrostatic heag DIres-
sure differentials, since both the. upper and lower
ports or holes 26, {8 through the barrel are in
Cpen position. As g result, there is very little
force tending to
barrel I8 while the equipment is being elevated
in the well bore to the top of the hole.

During elevation of the equipment in the well
bore, the fiuig therearound can by-pass the
equipment by flowing past the exterior of the shoe
{8, and also by passing through the open lower

by-pass ports {8, thereby not interferineg with ¢

upward movemenst of the equipment.

AS noted above, the opening of the upper
plunger ports 49 allows the hydrostatic head ex-
ternally and internally of the tubing string 53

to be equalized, by allowing the tubing string ¢

to 1l with the well fluid. These ports 48 remain
open; so that the fluid in the tubing string can
flow outwardly therethrough during raising of
the tubing string in the well bore. As a resyit
O the dropping of the leve] of the well fluid in
the tubing string, the stands of tubing ahove the
derrick floor wiil be in a dry condition when
being unscrewed from the remainder of the tuh-
ing string therebelow: preventing a “wet jobh”
irom being pulled by the equipment. Moreover,
during such upward movement of the equipment,
thie fluid in the tubing string 32 can have very
little effect on the debris D entrapped within the
barrel {8, since the upwardly 'seating check vaive
4f{ offers some resistance to downward move-
ment of the fluid through the fower portion of
the tubular plunger af, in
exerted by thevalve sSpring 42,

During lowering of the apparatus in the well
bore, if, for some Teasons, .circulation is to ‘he

urge the debris D out of the

view of the forece
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estahlished down through the. tubing :string 98,
the cireulation valve. 40, &1, 42 will permit this
action to Occur, and will allow g large volume of
fluid to he Pumped through the apparatus.
g0-devil B0 is dropped down the tubing string to
break the disc 598, whereupon the tubing string
93 can be filled with fluid ang this fluid pumped
down the tubing string, disengaging the hajl 41
from its Companion seat 48, and fowing through
the ports or slots 39 in the cage into the tubilar
Sub 32, from where the fluid ean Ppass through
the strainer 35 and valve head 28 into the barrel
t0, flowing outwardly through the upper barrel

nuid to by-pass readily through the bailer while
the latter is being lowered in the weli pbore, and
in which the hydrostatic head of fuid externally
of the equipment is avalled of to force the debris
into the bailer. In addition, elevation of the
equibment automatically ‘equalizes the hydro-
static pressure internally ang externally of the
tubing String, as well as allowing the fluid to
drain from the tubing string as it is being ele-
vated in the wel] bore, The hydrostatic heag of
fiuid in the wely bore is prevented {rom gcting
on the debris entrapped within the bailer during
1ts elevation, alld the well fluid ecan 2180 hy-pass
around the debris-conta;ining portion of the hailer
during its elevation. :
I}faving thus descrined my invention, what T
' ] S€Cure by Letters Patent is:
1. In a bailer to be lowered in a well bore on g,
ranning-in string: 5 rarrel; a chesk valve gt the
Iower vortion Of said barrel capable of allowing
upward passage of Substarnces through said valve
and into said harrel ; & Dy-pass opening through
said barrel below said valve; a shoe slidable relg-
tively-upwardly on said harvel to cloge sald open-
ing, said shoe oeing slidapla relatively downward
on said barre] to OPeLi said opening: the upper
portion of saig barrel havine an okening to allow
fluig bPassage between the mnterior and exterior
of said ba.rre_l; a valve member slidable in saigd
barrel and operaplie by the ranning-in string to
e shifted selectively downward to closed posi-
ion over said upper dpening or ubwardly to open
position above Said upper opening; and means re-
leasably holding said valve in itg upward posi-
tion to place sald upper Opening in open condi-
tion as the bailer is peing lowered in the well, and
being releasable upon the imposition thereto of o
predetermined load to release the valve member to
movement thereof to close szid
upper opening.
a. In g bailer 10 .be lowered in 2 well bore on g
running-in string: g birrel: a cheek valve at the
lower portion of gald barrel capable of allowing

g & head movakie downwardly to closed po-
INg ang ubwardly to open
position agove Said one or more ORENINgs; a tubu-
lar plunger telescoped with respect to said valve
and heing Progressively exposed to the
well fluid during withdrawal movement thereof
With respect to said valve member and having g
fluid passage closed py
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exterior of said plunger when said plunger is
shifted upwardly with respect to said valve mem-
ber.

3 Tn a bailer to be jowered in a well pore oi a
running-in string: a barrel; a check valve at the
lower portion of said barrel capable of allowing
upward passage of substances through said valve
and into said harrel; a by-pass opening through
gaid barrel below sqid valve; a shoe slidable rela-
tively upward on said barrel to close said opening,
said shoe being slidable relatively downward on
said barrel to open said opening; the upper por-
tion of said barrel having an upper opening to
allow fluid flow netween the interior and exterior
of said barrel; & tubular valve member slidable
in said barrel and havineg a head movable dowll-
wardly to closed position OVer said upper opening
and upwardly 1o open position above said upper
opening; & tubular plunger telescoped within sald
valve member and having a fluid passasec closed
by said valve member when said plunger 1s shifted
downwardly with respect to said valve member,
cqid fluid passage heing opened to allow fiuid flow
petween the interior and exterior of said plunger
when said plunger ic shifted upwardly with re-
spect to said valve member.

4. In a2 bailer to be jowered in a well bore on &
running-in string: a hnarrel: a check valve at the
1ower portion of sald rarrel capable of allowing
upward passage of substances through said valve
and into said barrel; a by-pass opening through
said barrel below said valve: a shoe glidable rela-
tively upward on said barrel to close sgid open-
ing, said shoe being slidable relatively downward
on said barrel 1o open said opening; the upper
portion of said parrel having an upper opening to
ollow fluid flow between the interior and exterior
of said barrel; tubular valve member slidable
in said barrel and having a head movable down-
wardly to closed position over gaid upper opening
and upwardly to open position above said upper
opening; means releasably holding said valve
member in iss upward position releasable upon
the imposition thereto of & predetermined load to
permit downward movement of said valve mem-
ber: a tubular plunger telescoped within sald
valve member and having a fluid passase closed
by said valve member when said plunger 18 shifted

] member,
said fluid passage being opened to allow
petween the interior and exterior of said plunger
when said plunger 1S <hifted upwardly with re-
spect to said valve member; and friction drag
meang on said shoe engageable with the wall of
the well bore.

5 In a bailer to be 1owered in a well bore on &
running-in string: 2 barrel; a check valve at the
ijower portion of «nid barrel capable of allowing
upward passage of substances through said valve
and into said barrel;
eratively connected to said barrel;
plunger telescoped with respect to said valve
member and being progressively exposed to the
well fluid during withdrawal movement thereof
with respect to said valve member and having &

said plunger 1s shifted downwardly with respect
to said valve member, said fiuid passage bei:ng
opened to allow fluid flow hetween the interior
and exterior ot <aid plunger when gsaid plunger
is shifted upwardly with respect to said valve

barrel capable of alowing
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upward passage of substances through gaid valve
and into said barrel; a tubular valve member op-
eratively connected to sqid barrel; a tubular
plunger slidable within said valve member and
‘having an upper fluid passage closed by said valve
member when said plunger is shifted downwardly
with respect to sald valve member, said fluid pas-
sage being opened to allow fluid flow hetween the
snterior and exterior of said plunger when said
plunger is shifted upwardly with respect to said
valve member; said plunger having g lower Open-
ing below said passage to allow fluid flow between
the interior of said plunger and the interior of
«aid valve member below said passage.

7 In a bailer to be lowered in a well bore ol &
+unning-in string: a harrel: a check valve at the
lower portion of said barrel capable of allowing
upward passage o1 substances through said valve
and into said barrel; & tubular valve member op-
eratively connected to <aid barrel; a tubular
plunger slidable within said valve member and
havine an upper fluid passase closed by said
valve member when said plunger is shifted down-
wardly with respect to said valve member, said
fluid passage being opened to allow fluid flow be-
tween the interior and exterior of said plunger
when said plunger IS shifted upwardly with re-
spect to said valve member: said plunger having
o lower opening below said passage to allow fluid
Aow between the interior of said plunger and
the interior of said valve member below said
passage; a chamber attached to said plunger and
havine an inlet; and releasable means initially
closing said inlet to prevent upward flow of fluent
substances from said plunger into said chamber.

g In a bailer to he lowered in a well bore on &
running-in string: a barrel; a check valve at the
lower vortion of said barrel capable of allowing
upward passage of substances through said valve
and into said barrel; & tubular valve member Op-
eratively connected 1O «aid barrel; a tubular
plunger slidable within said valve member and
having an upper fluld passage closed by said
valve member when said plunger is shifted down-
wardly with respect to <aid valve member, sald
fluid passage being opened to allow fluid flow
between the interior and exterior of said plunger
when said pluneger is shifted upwardly with re-
spect to said valve member: said plunger having
5 lower opening below sald passage to allow fluid
ﬂow hetween the interior of said plunger and the
interior of said valve member below said pas-
Sage; & chamber attached to said plunger and
havine an inlet; and a breakable disc initially
closing said inlet.

0 In a bailer to be lowered In a well bore on a
running-in string: a barrel; a check valve at the
lower portion of said barrel capabhle of allowing
upward passage of substances through said valve
and into said barrel; a tubular valve member OP-
eratively connected to sald parrel: a tubular
nlunger slidable within sazid valve member and
having an upper fluid passage closed by said valve
member when said plunger 1s shifted downwardly
with respect to said valve member, said fluid pas-
sage heing opened to allow filuid flow between the
interior and exterior of said plunger when said
plunger is shifted upwardly with respect to said
valve member; said plunger having a lower open-
ing below said passage to allow fluid flow between
the interior of said plunger and the interior of
gsaid valve member below said passage; and a
downwardly open check valve in said plunger be-
low said lower opening.

10. Tn 2 bailer to be lowered in a well bore on
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8 running-in string: s barrel; a check valve af to allow fluid flow netween the interior and ex-
the lower portion of said barre] capable of allow- terior of said varrel; a tubular valve member
Ing upward bassage of substances through said slidable in said barrel and having a head movable
valve and intg sald barrel: an opening through downwardly to closed position Over said upper

the upper portion of saig barrel to allow fluid pas- 5 ObPening and upwardly to OPeén position above

barre]l and having g head movable downwardly Passage closed by said valve member when said
to closed position Over said opening and upwardly plgnger IS shifted downwardly with respect to
0 open position above Sald opening; a tubular 10 Sald valve member, saig fluid passage being

plunger telescoped with respect to said valve obened to allow fuid Ilow hetween the interior
member and having g fluid bassage closed by said and exterior of said plunger when sald plunger is
valve member when said plunger is shifted down- shifted upwardly with respect to said valve mem-
wardly with réspect to said valye member, said ber; o chamber attached to sald plunger and

fluid passage being obened to allow fAluid flow he- 15 Daving an inlet: ang releasable means mitially
tween the Interior ang exterior of saig plunger closing said inlet to prevent upward flow of Ayent
when said plunger is shifted Upwardly with re- Substances from Said plunger info said chamber,
Spect to said valve member; a chamber attached WAYNE N. SUTLIFF,
to said plunger and having an inlet , and relegs- _ _ -

able means initially closing said inlet to prevent o9 Teferences Cited in the file of this patent

upward flow of fluent Substances from sald UNITED STATES PATENTS
bPlunger into said chamber.

11. In a bailer to be lowered in a well boreona D?Lu?’;gesral SaIVI::JoIEe o 1];3?‘;33 1930
funning-in string: a barrel: g check valve at the e 13917 Fletcher """ - Cb' 2’ 1990
lower portion of said barrel capable of allowing 05 210591611 Santiage """ Ne o 1938
upward passage of substances through said valve 5090 615 Brwic 80 e R ov. 5% 1057
and into said barrel; a by-pass opening through 2’169’922 Notlew == ==-- A us. 1 5: 1936
sald barrel below said valve; a shoe slidable relg- 2198 490 Tarkii; T Aug. 23’ 1940
tively upward on saig barrel to close said open- 2347 988 Burke S0n e It?;: o2 1944
ing, said shoe being slidable relatively downward 20 2138 4’090 Hart ﬁ “““““““““““ S 15; 4’ 19 4'5
on said barrel to open sajg opening; the upper el A €D, &,

Portion of said barre] having an upper opening 4025954 Schabarum ________ Oct. 17, 1950
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