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THhis -invention relates:to-new and usefulrims.
provements-in-apparatus:for cementing-wellsii:

THe! inventionvelates -particiilarlyitoran im=.
proved~¢ementing- plug- and:dapparatus-for-dist:-
posing said plug-iniposition-behind thercemengs:!
slurry+ whereby:+g -continuous:suninterrupteds:-
cementing: operation may-be -performed:.*

Astis ‘wellvKnown;-the' ysual -cementing-opera=«. .
tion+is carried+out: byintroducing -thet:cement:::
slurey+into-the “upper portion:of--the-:well pipeld
or casingiand pumping:ther.same downwardlyiiv
therethroughwitti:the cement:being forced<out« .
wardly from-therpipeor-easing through:the usual #*
back=pressure-valve sat«the-loweyr portion .of thet::
pipesor inithe case-of ;3 “squeeze:-cementing”:opsn 15
eration, -outwardly! through perforations :in -ther:
casingswalls i The well: pipesis filled-with!fluid or:.:
mué-and-the-cement: sluiryis intraduced:-assbyiv
pumping;i:and under thel-pump: pressure:;forees::.
the-fluid: outwardly. from:the: pipe-iniadvdnce of 120
the cement. After the required-amountiof cementi:
has:been:introduced;:it is hecessarysthat.a:separas:
tionzor sfolowsup : plugsbetinserted:woehind <the: »

tmaintain ua sepavation«betweensthei:.
cement:column and: the:metivating or 1driving = £5
fluidiawvhich:sis  employed: to lpump:the! eolumni
downwardly *to :theipointior.elevation: of its: idisus.
charge from:the:well-pipe:::.

The dntroduction;of:the :separation: plug :ele<i.
menti:hasrpresented:a problem since:robviously:
the-well pipe or-casing mustbe closed:during the:40
introduction: of: the :cementrunden:pressure:ands
in arder-to:insert-the:plug behind:the cementiaty;
thesdesired-time;:if -has been-mecessary: toustop:ra
the. pumps: and.opep:;:the: system:to permitiendryiv
of the;plug...: This.invelves:a loss:of time: andran, 35
interruption  of the:r.cementing- operations: Alsasm:.
accurate:determination:of (theriexact, fimer of insg«
sertion of the plug is difficult;and:as:a  resull; e
it occursvthat .in,;the imadjoxity of dinstaness ther
plug, is ‘misplaced..with:respeot::tother, cement:, 40
For.example, if o time: lapse.occurs between. the., .
introduction.of .all .af<thecement. and.the inserr. .
tion: of . the:plug,;an . air.;space..or..coluran . forms...:
between.the cement and the plug:whieh.Air, foxms.
an air piston which subsequently .interferes.with. 45
proper .placement..of .the., cement. ; The: volume;:.
or amount of cement, Whi¢h is.introduced.is deter-. -
mined on the assumption. that the.cement.column. ;.
will'have been‘dist¢harged from the casing when..
theseparation or follow-up.plug reaches $he pojnt, 50
of discharge and this, any erroneous positioning’,
of the:plug results.in an: inefficient cementing .’
operation:-

It is,:therefore; one-object .of ‘this invention to”
provide an- improved--well “cementing  “method 55

2
wherein thé separation or-follow-up. plug .may: «
be properly inserted-without stopping-the.pumpsi
or openingthe system, :whereby:-a continuous:
cementing operation may be-carvied-oud.:

> -Anddimportant:cobject.of «theiinvention ds oz

provide an improved:eementing method compris= ;..
ing, pumping.the-cement.slurry: under: pressure:
downwardly through ‘thewell pipe;and:disgos-sx
ing a separation: plug :behind said cement withis:
out interrupting the:pumping operation:whereby::
the ‘cement:-may: be:pumped-into:the: wellsboter
in a.continuous:operation. :.

Another object of the:invention:is tosprovides:
an improved:apparatus:for:introducing-a separgsa
tionplug:'behind ;5 cement: column:.as~thel.samen
is being introduced:into:a well:pipesunder:pres- ;-
sure,;swhich: apparatus:includes:means«forsup==
porting:the plug inposition:for introduction inte.:~
the .well pipeptdogethenswithiimanually actuateda:
means operable from exteriorly of thé-apparatus:i:
for -introducing: theuplug-intoithe .pipe:sat :thex
selected desired:time;whereby:propen.positioning:.:
of therplug: hehind:the cement:colummimay:bets
accomplished:-withoubihalting thespumping: ope q.
eration; n

A furtherobject -is ‘to:provide:an: apparatus;::
of the-character-described; wherein:the:separas<:.
tiorr plug-is lateched::in:position inva chamber !
which:. communiegtes with .the wellvpipesbut is
out of bhe-direct dine: of :flow; fogether. withimeans: »
for .utilizing -the:dine-pressure:rfor: assuringiress..
lease~of the plug:and:introduction -thereof:inta «
the well:-pipe. «

A particular object .of the-inventionais to-pros..
vide .a plug:inserting. apparatus -havingmeans
for shutting.. off.a direct-flow.from: thesinlef: to:.:
the.well ‘pipe; to facilitate introduction:zof nthe! «
separation.plug.,,.

Another .gbject.is -to:provide a plug: inserting.:
apparatus:having. a valvesmeans.for shutting-off-
8 direct flow. from. the source:of .pump.pressur
to the. well.pipe,;and. for. directing the pressu
into. the, pipe; through .a bynpass, togethenswithish
means for. utilizing -the-pressure -within, the twell«:
Dpipe, for urging. the valve means,toward-¢g posi
‘tion: allowing: dirget flow. from..the: pump..pres-
sure,source. to.the pipe.,

A still further object 4s to provide.an: apparatus, i
of the character deseribed, wherein:a single op=r.
erating member functions, to initially ,actuate s -
valve . meansto shut,off. & direct fow:from.thess
pump outlet to the well pipe or,casing.and thens,
releases the.separation plug from its latehed pogi-: -
tion, with' the flo from,the. pump, outlet. being .
utilized to’ urge: the released.plug into-position:.s,
“within’the casing. - o N
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Still another object is to provide an improved
separation plug having means thereon which is
normally retracted to permit said plug to be
readily pumped downwardly through the well cas-
ing and which is adapted to move into a position
locking the plug against upward movement in
the casing in the event the pressure therebelow
exceeds the pressure above the plug to thereby
prevent upward displacement of said plug within
the casing.

Other objects will appear hereinafter.

The construction designed to carry out the in-
vention will be hereinafter described together
with other features of the invention.

The invention will be more readily understood
from a reading of the following specification and
by reference to the accompanying drawings,
wherein an example of the invention is shown,
and wherein: .

Figure 1 is a view, partly in section and partly
in elevation of the upper portion of an improved
apparatus, constructed in accordance with the
invention, and illustrating the separation plug
latched in position therein,

Figure 2 is a continuation of Figure 1, show-
ing the lower portion of the device, .

Figure 3 is a horizontal, cross-sectiona] view,
taken on the line 8—3 of Figure 1,

Figure 4 is a horizontal, cross-sectional view,
taken on the line 4—4 of Figure 1,

Figure 5 is a transverse, vertical sectional view
of the upper portion of the apparatus with the
latching mechanism released,

Pigure 6 is a continuation of Figure 5, illus-
trating the separation plug within the well cas-
ing behind the cement column, and

Figure 7 is a schematic view of a well bore and
casing, showing the cement slurry being intro-
duced with the separation plug latched in posi-
tion out of the line of flow,

Figure 8 is' a similar view with the plug in-
serted behind the cement column, and

Figure 9 is a similar view illustrating the lock~
ing means on the plug in a position locking said
plug against upward displacement in the casing.

In the drawings, the numeral 10 designates a
well bore having a well pipe or casing 11 extend-
ing therethrough. The well casing is arranged
to be lowered within the bore 10 in any suitable
manner and has an upwardly closing back-pres-
sure valve 12 co-acting with fluid outlet openings
13 in the lower portion of the casing. During
running in or lowering of the casing, the pres-
sure within the bore exteriorly of the casing and
acting against the lower end of the valve main-
tains the same in a position closing the opening
13 to prevent entry of fluid into the casing. The
valve is automatically moved downwardly to un-
cover and open the outlets 13 whenever the pres-
sure within the interior of the casing string ex-
ceeds the pressure within the well bore 0. As
is well known, the well bore is ordinarily filled
with fluid or mud and the casing is lowered
through said fluid; during the lowering the in-
terior or bore of the casing is filled with fluid in
any suitable manner whereby when the casing
is landed in final position, as shown in Figure 7,
the casing is filled with fluid to a desired level.

After the casing string has been lowered into
final position, it is desirable to carry out the
usual cementing operation and ordinarily ce-
ment is pumped downwardly through the cas-
ing string and being under pressure functions
to force the fluid within the casing string out-
wardly through or past the valve {2 which is
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4
opened by the pressure. Cement then passes
outwardly into the well bore through the outlets
13 and rises to a predetermined height around
the casing to permanently bond the lower por-
tion of the casing within the well bore.

In order to assure the discharge of the entire
cement column from the casing string and in
order to employ a driving fluid for maintaining
the pressure on such cement column, it is usual
practice to dispose a separation plug behind the
cement column to separate the cement from the
driving fluid. The present invention is con-
cerned with the disposition of this separation
plug in proper position immediately behind or
on top of the cement column, and is arranged
so that said plug may be properly inserted with-
in the well casing without the necessity of halt~
ing or interrupting the pumping operation by
which the cement is being introduced and with-
oub opening the casing to atmosphere.

In carrying out the invention, the improved
apparatus A, which is adapted to releasably re-
tain a separation plug B, is mounted on the
upper end of the casing string and has a radial
inlet conductor 15 which communicates with the
interior of the apparatus and the bore of the
casing below the plug B, whereby the cement
may be introduced through the conductor 15 and
will flow downwardly into and through the well
casing. In this manner, the plug B is normally
disposed out of the line of flow of the cement.
When sufficient cement has been introduced,
the plug B is released so that it may fall down-
wardly on top of the cement column. This re-
lease of the plug into the well casing behind the
cement is accomplished without opening the
upper portion of the casing to atmosphere and
without interrupting the pumping operation so
that the pumps may continue to run fo urge the
driving fluid behind the plug and force the entire
cement column downwardly.

The plug B travels downwardly through the
well casing behind the cement as the operation
continues and said plug functions to separate
the cement from the driving fluid, as is clearly
illustrated in Figure 8. When the cement has
been discharged through the outlets {3 and the
plug B is disposed in the lower portion of the
well casing, said plug is constructed so that its
upward movement or displacement within the
casing is impossible. In other words, the plug
B is provided with means actuated by an exces-
sive pressure therebelow which will firmly lock
said plug against upward displacement in the
well casing, In this manner the plug will form
a closure which will prevent the cement from
being forced back upwardly through the well
casing in the event that excessive pressure might
develop within the well bore.

The apparatus A is clearly shown in Figures
1 and 2 and includes a cylindrical body 20 hav-
ing a radial inlet opening 21 in its wall, and
having a valve seat member 20a secured within
the lower portion of its bore below the inlet.
A coupling collar 22 is welded or otherwise se-
cured within the inlet opening 2i and this
collar is adapted to receive the end of the inlet
pipe or conductor 15 through which the cement
and pressure fluid are introduced into the well
casing. The lower end of the valve seat mem-
ber 20¢ is threaded into a mounting sleeve 23
which is rotatably secured to a pipe section
24 by means of ball bearings 25. The pipe sec-
tion 24 has its lower end arranged to be coupled
to the upper end of the casing string. The balls
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25 are srefained within: . zecesses 26 formed in
an -annular wing 27 -whiech :is «welded ror -other~
wise «secured to :the section 24 ;hy imeans -of
threaded plugs 28 threaded :into the. sleeve 23
and ; said :balls : couple -the -parts dogether. By
removing ‘the plugs:28, :the balls 25 may be re-
moved:to:permit .the body 28 fo-be disconnected
from -the .pipe section :24. A .suitable .packing
sleeve .29 ipacksoff -between the pipe section 24
and -the ;mounting :slesve :23. The pipe -section
24 :has :its lower-end:coupled to -the-upper end
of the well :casing .and ‘thus, the-housing .is -ro-~
tatably :mounted -on -said .casing, -whereby - said
caging mmay :be .rotated -while .the -housing 29
remains-stationaxy.

The upper end of -the tubmlar: -body :290 is
closed :by -a -cap.member :or closure -38 .which
is formed with -a idepending :annular flange 84
and.the dlower :inner-end of :said flange.is-beveled
to.form.an.annular-seat 32. The closure: or ¢ap
member .30 -is threaded .into .the -upper -end of
the -body -and .the joint therebetween is. sealed
by & :suitable sealing ring.33. An axial opening
34 is .formed in the cap or closure 29 and a
packing gland sleeve 25 has its lower end
threaded into this-opening. -An operating stem
36 .extends -through :the bore 37 .of -the sleeve
35 :and .a .packing element .38, .mounted :within
the . sleeve ;:and tightened by .the .usual gland
39, packs:off .around the.stem. The lower end
of .the stem heing .disposed within -the housing
20 is-exposed Ao the .pressure in the well casing
while the upper .end . of the. stem is outside.the
housing..and .is .exposed -to atmosphere so -that
any -pressure .within the .casing acting against
the. stem-urges said-stem to-its upper position.
Upward movement of the stem -is limited by o
stop nut:86a.threaded onto the stem and adapted
to engage the lower end of the sleeve 35.

The- gperating. stem 38 is formed with an -ex-
ternal .annular shoulder 43 .and .said shoulder
normally - .supports .a sleeve .valve -assembly «C,
which .is .movable within .the housing:28. The
assembly includes .a -tubular .sleeve .valve -ele-
ment &1 .having. its upper end .connected to0.an
annular .valve .ring 42 while .its lower -end -is
open. The:outer peripheral portion of the ring
42 is beveled as indicated at -43 and.is-adapted
to .engage..the -annular -beveled. seat 32 formed

at the.lower end of the fange 31 of .the closure |,

30. The -valve .ring -42 has .an . axial -opening
44 within which .4 .eollar-45 is-threaded, said
collar having the operating stem 36 -extending
therethrough. The: shoulder-49 on:the:operating
stem 38 engages beneath the:collar 45 and thus,
the valve:sleeve assembiy. is suspended from-said
shoulder. The upper portion -of -the :sleeve 41
is:provided with -radial :openings - 48, while .the
ring -42 thasa plurality of vertieal :passages 47
therein, -whereby pressures in- and -around the
sleeve 41 may be equalized.

"With ithe sleeve 41 :in its uppermost pesition
and-itsvalve ring 42 engaging the-seat 32, the
lewer end of the :sleeve is:opposite the upper
portion of the iniet -conductor 15 and is spaeed
from-an annular valve seat:48-at the upper end
of the ‘seat .member 29a¢ below the inlet con-
duector:48. The extreme lower end of the sleeve
A1 is beveled as:indicated at 49 .and is adapted
toibe moved:downwardly to engage the annular
valve seat: 48 ‘to shut offa direct ‘flow from the
inlet seonductor :into -the well casing. Thus, it
will "be ‘seen ‘that when ‘the sleeve assembly C
is lifted -or iin-its ‘raised position, its lower -end
is: disengaged from the internal seat 48 to allow
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dirget 1flow :from the iinlet scanductor 45 :into
the -well roasing; 'when ;the sleeve :assembly is
lowered with dhe heveledlower-edge 49 engaging
the :seat . 48, w «direct :flow from the -conductor
th linto tthe well seasing is . shut .off. Because
thesassembilyC ds:suspended fram the shoulder 48
ofthe coperating stem 28§, the pressure:present in
the well casing and acting upwardly against.said
stem. urges :the :stem ;and. assembly ‘toward an
upperposition.. For .guiding the lower portion
of sthe-sleeve :assembly -in- its .movement  within
the :hedy (20 -the. sleeve -41 :may -be -formed with
radial guide :lugs Hia.

TThe .separation plug B includes a tubular
mandrel; 88 having.a closed lower end 50a having
a«downwardly flared .packing element 51 which
seals: :against -upward flow .past the mandrel
mounted on -its lower end. Intermediate its
ends, -the ‘mandrel -is formed with a conical or
tapered surface 52 -upon which a plurality of
segmental; slip members 53 are slidably mounted
and :the slip :members  have -their upper .ends
attached ‘to an-annular-packing sleeve.54 which
is:flaved:in an upward -direction, whereby pres-
surefrom above may be sealed by said sleeve.
An :upper .annular packing -element 55 which
is fared -outwardly .in -an upward direction is
secured. to-a:tubular support 56 having threaded
connection with :the upper end of the mandrel.
The upward flaring. .of -the packing element .55
permifis:said - element .to.seal against-downward
flew - past :the .mandrel. ‘The:support 56 over-
hamgs.ametallic.ring 51 which is . moelded.within
the intermediate or slip-.packing .sleeve. 54 and
functions to -limit -upward sliding .movement of
the jpacking sleeve .and the slips 53 .attached
thexreto -with respect -to -the -mandrel.

At e intersection.of the supporting element
B6:and-the upper end.of the mandrel,-an annular
losking iregess or :groeve 58 .is formed -and this
recessiis.adapted to be-engaged hy locking lugs.59
which are provided-.on.the.lower -end.of fexible
arms80, the.upper-ends of said.arms being.made
integral-with-or. attached  to the :supporting ring
45 -of the walve slesve assembly-C. The arms 60
form flexible or resilient latching elements which
releasably fasten ithe separation plug.B within
the :sleeve 81 -of -the.assembly .C rand .which are
maintainedwithin the annularlocking. groove 58
by:means of-a-conical:or tapered-head 81 formed
on bhelower-end of the operating stem. 2§,

SWith:the separation plug in: pesition within the
siesve walve sassembly C.and with said assembly
in:its;raised iposition, the ;parts are -in.the posi-
ton shown:iniFigures 1-and.2 and.in-such posi-
tion, the:lower:end 49 of the sleeve 41 is disen-
gagedifrom orsspaced above the seat-48, wherehy
a-direct fiow. from $heconduetor . I5:and into the
uppersend:aof:thecasing=mayeccur. At this time
thesassembly «C.is-suspended from the supporting
shoulder -48 'on the operating :stem 38 and the
latehing rslements 168 rare -engaged ~within the
latking mecess #B1: of the:separation plug B, said
latéhing - elements ‘being :held :n their latched
pesition by the.conical lhead &1 of the operating
stem. Thepressureswhich:may-be present.within
the line {5 rang the -well casing ‘may pass up-
warlly aroundwthe.sleeve 44 of ithe. assembly C
angithrough:the.ports ¥§:and-passages 47 swhere-
by. pressures in:and.around the assembly C are
equalized. . At “this.itime, ‘the . cement may he
pumped through' theiline 15-and 'into the iwell
casing iin ‘the manner: iMustrated - in Figure 7.
The. pressure "wiit¢h 'is:present inithe casing and
which'is equalized-around the assembly:Cris:ach~
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ing against the lower end of the operating stem
36 through the tubular mandrel 59 and functions
to hold the assembly C in a raised position. Dur-
ing the cementing operation, it may be desirable
to rotate the casing and the rotatable connection
by means of the balls 25 permits such rotation
of said casing while the housing 20 remains sta-
tionary.

When it is desired to introduce the plug B so
that said plug will separate the cement column
from the driving fluid which driving fluid is ordi-
narily the usual drilling mud, it is only necessary
to move the operating stem 36 downwardly against
the pressure acting against the stem and this will
permit the assembly C to move downwardly there-
with to seat the lower end &8 of the sleeve 41 on
the seat 48. It is noted that since pressures across
the assembly C are substantially equalized, the
only force required to allow downward movement
of the assembly is the force necessary to overcome
the pressure acting against the relatively small
cross-sectional area of the operating stem 36.
When the lower end 49 of the sleeve 4f engages
the slot 48, a direct flow from the inlet I3 to the
wall casing is shut off but the pressure present in
the inlet may still pass upwardly around the sleeve
41 and through ports 48 to the area above the plug
B. Continued lowering of the operating stem 36
will result in the stem moving downwardly with
respect to the assembly C which is now held sta-
tionary due to the engagement of the lower end
49 of the sleeve 41 with the valve seat 48; such
continued lowering of the siem will move the
conical or tapered head 6i at the lower end of
said stem downwardly with respect to the resilient
latching elements so that the smaller portion of
the head moves into a plane in alignment with
the lugs 59. When this occurs the latching ele-
ments 60 may retract or move inwardly to dis-
engage the locking lugs 59 thereof from the lock-
ing recess 6! and the pressure from the line 5
which is present above the assembly C and above
the separation plug B will immediately drive the
plug downwardly from the lower end of the sleeve
41 and into the well casing on top of the cement
column.

The plug is inserted immediately behind the
cement and will follow the cement column closely
with the griving fluid theoretically being behind
the plug; the driving fluid is preferably the usual
mud but may be any other type of pressure fluid.
However, because the cement column tends to
fall away from the driving fiuid, a temporary suc-
tion or vacuum is created below the operating
stem immediately following introduction of the
plug B and before the pumps can build up suf-
ficient pressure to catch up with the falling
column. During this temporary suction period,
the sleeve 41 remains seated but as soon as the
pressure below the stem exceeds the atmospheric
pressure to which the upper end of the stem is
exposed, the stem is returned to an upper position
which lifts the assembly C to again unseat the
lower end thereof from the valve seat 48. The
sleeve &1 is thus returned to its uppermost posi-
tion so that a direct flow from the line 5 into
the casing may again occur to continue pumping
the driving fluid directly into the casing behind
the plug to force the cement into position within
the well bore. It is apparent that there is no
interruption of the pumping operation in order
to insert the plug and the plug is forced into the
well casing by the line pressure to assure sub-
stantially instantaneous introduction of the plug
upon release of the latching elements 60. Closing
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of direct flow from the inlet to the casing is
effected during the introduction of the plug with
such direct flow being automatically reopened
after the plug is released.

As the pumping continues, the separation plug
B will follow the cement column, as illustrated
in Figure 8, and the upper and lower packing
elements 51 and 55 of said plug will engage the
wall of the well casing with the upper element 55
functioning to form a seal during such lowering.
Also the packing sleeve 54 which is associated
with the gripping slips 53 of the separation plug
engages the wall of the well casing and this fric-
tional engagement forms a drag which is suffi-
cient to maintain the gripping slips at the upper
end of the conical slip expanding surface 52 on
the mandrel of said plug to maintain said slips 53
retracted during lowering. After the cement has
been ejected or discharged from the well casing
the plug B will, of course, be in the lower end
of the casing and a release of the pressure from
above or an excessive building up of pressure
below the plug will result in tending to cause
upward movement of the plug through the cas-
ing. It is at this time that the slips 53 function
to lock the plug B against such upward displace-
ment. If upward movement of the plug tends to
occur the higher pressure acting beneath the
lower packing element 51 will move the mandrel
50 upwardly while the slips will be retained more
or less stationary by the frictional engagement
of their packing sleeve 54 with the wall of the
casing, whereby the slip expanding surface 52
coacts with the slips 53 to expand them into grip-
ping position. Thus, the plug will be definitely
locked against any upward displacement and will
function to absolutely prevent the cement from
being forced back upwardly through the well
casing.

Any suitable means may be employed for lower-
ing the operating stem 36 to allow downward
movement of the sleeve valve assembly C and
for releasing the separation plug B and a pre-
ferred arrangement is illustrated in the drawings.
As shown in Figure 1, the operating stem 36 ex-
tends upwardly through the packing gland 3% and
has a nut 62 threaded thereon, with said nut being
spaced from the upper end of the gland 39 when
the stem is in its raised position. To prevent pre-
mature lowering of the stem in the event the
casing pressure normally acting to hold the stem
36 should be dissipated for any reason, a U-
shaped locking spacer or clevis €3 is adapted to
engage over the stem 36, being located between
the gland 39 and nut 62. The spacer may have
a spring clip 64 (Figure 4) secured therein so that
a frictional engagement with the stem may be
had. An eye 65 is welded or otherwise secured
to the exterior of the spacer 63 to facilitate inser-
tion and removal of the spacer between the gland
39 and the nut 52.

Above the nut 62 the stem 36 has a slesve 86
mounted thereon and this sleeve is connected
through a pin 67 to an operating lever 68 at a
point intermediate the ends of the lever. Omne
end of the lever is pivoted by means of a pin 69
to the upper end of a link ¢ with the lower end
of the link being pivoted on a pin 7! between
pivot ears T2 which are formed integral with and
which extend upwardly from the closure 39. The
linkage arrangement allows a swinging movement
of the lever to impart a straight line movement
to the stem 386. Obviously, when the spacer or
clevis 63 is in position between the gland 39 and
the nut 62, the lever 68 cannot be actuated to
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fower the operating stem’36: however, when: the
spacer 63 is removed from between the ‘nut:62
and-the-gland 39, a- downward' movement of the
outfer “end’ of the lever 68 wilk result’ in° a dowi-
ward movement of the:stem:36:

In‘order to faeilitate the removal of the spaeer
63:and a subsequent downward: swihging: of the
outer end of the:lever 68 a: cable' 18 may have
one end secured to the outer end of the léver: 68
after whicH the' cable is' thredded: through- the
eye 65 of said: spacer. - With this: arrangement,
a pull’ on the-cable: 13" in' the direction’ of the
arrow in Figure 1 will result in-arremoval of the
spacer 63, with continued pull' on the cable ag-
complishing o swinging' of the' lever' 68" and’ a
resultant downward movement' of the operating
stem: -As'explained; downward movement of the
stem: will first allow lowering the valve sleeve
assembly B to shut off the direct communication
between-theinlet line {5 and the 'well’ casing after
which the:latehing: elements: 60" will! release the
separation plug to allow the latter to be forced
by the inlet pressure into the. well: casing behind
the  cement column. ,

From the foregoing, it will be seen tHat a.con-
tinuous methoed of well cementing may be carried
out. The cement is pumped downwardly through
the casing. as illustrated in Figure 7 with the
separation plug mounted in. position within the
valve sleeve assembly C.. At this -time pressures
acraess the plug B as well as across the assembly
C are substantially equalized,. with the. casing
pressure acting against the lower end of the
operating stem 36 to maintain the assembly in
its raised position. When it is desired to intro-
duce the separation plug it is only necessary to
actuate the cable 73 whereby the spacer 83 is
removed and the operating lever 68 is swung to
lower the operating stem 36. The initial lower-
ing movement of the stem 36 results in seating
the lower end 49 of the sleeve 41 on the internal
sleeve 48 to shut off a direct flow from the con-
ductor {5 to the well casing. Continued lowering
of the operating stem effects a release of the
latching elements 80 to disengage their locking
lugs 89 from the locking recess 58 of the plug.
Because the line pressure at this time is above
the plug such pressure will immediately move
the plug downwardly from the sleeve 41 and into
the well casing and the plug is thereby released
and introeduced without the necessity of stopping
the pumps or without opening the system to at-
mosphere. The pressure in the line 1§ actually
assures that the plug B will be inserted into the
well casing and after the introduction of the
plug, the operating stem 36 is subsequently lifted
to return the sleeve valve assembly C to its upper
position, by the pressure within the well casing.

The plug B functions to separate the cement
from the driving fluid which is pumped into the
casing behind the plug and said plug moves
downwardly within the well casing behind said
cement. After the cement has been discharged
any excessive pressure peneath the plug will im-
mediately set the slips 53 of said plug so that up-
ward displacement of the plug is prevented and
the pressure on the cement is maintained during
setting of said cement. Following setting of the
cement, the plug is drilled out in the usual man-
ner. The particular construction of the plug
B is subject to some variation since various types
of packing elements may be substituted for the
particular pressure seal flared sleeves which have
been illustrated. The plug is normally main-
tained out of the line of flow of the cement so
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a5 not to interfere with:the introduction thereof
and’is‘supported in a position:permitting its sub-
stantially instantaneous introduction when the
apparatus’is actuated: :

The foregoing: deseription: of the invention is
explanatory thereof and various changes int the
size; shape and materials, as well as in the details
of theiltustrated -construction may be made, with-
in the scope of the appended claims, without
départing’ from - the- spirit of the invention.

Having deseribed the invention, we claim:

1. An-apparatusfor inserting a separation plug
Behind cement’ in' a well pipe including, & well
pipe havihe: dn inlet in-its upper portion, where-
by cement and other fluid'may be pumped under
presstire’ into" said' pipe, & housing defining a
chiamber abevethe inlet and communicating with
the'pibe, & separation plug element disposed with=
in- the' chamber and out of the direct line of the
flow-of eement being: ifviroduced, & tubular valve
element in said housing disposed above said inlet,
and’ annular valve seat in' said well pipe below
sgid inlet, mesans for releasing said valve element
or seating on'said valve seat to shut off the direct
flow fromi: the inlet to the well pipe, and means
for selectively introducing said plug element into
the: pipe behind: the cement and in. advance of
a: following: pressure fluid: without halting the
pumping: aperation.

2+ An apparatus-for inserting a separation plug
behind- cement in a well pipe including, a well
bipe having:an-inlet-in its upper pertion, where-
by cement and other fluid may be pumped into
said casing, a tubular body connected to the upper
portion of said casing and in communication with
the casing above said inlet, movable valve means
mpounted in the body and arranged to be actuated
to shut off a direct flow from the inlet to the
well pipe, a separation plug separate from and
releasably connected to said body, and means
operable from exteriorly of the body for actu-
ating the valve and for subsequently releasing
the plug from said valve means whereby said plug
is introduced into the well pipe while the direct
flow from the inlet to the pipe is shut off.

3. An apparatus as set forth in claim 2, to-
gether with means exposed to the pressure with-
in the well pipe for coacting with the valve means
to return the valve means to its original position
allowing a direct flow from the inlet to the pipe
after the plug is inserted in the pipe.

4. An apparatus as set forth in claim 2 wherein
said valve means includes openings for directing
the pressure from the inlet against the separa~-
tion plug when direct communication between
the inlet and pipe is shut off to assure release of
said plug and insertion thereof into the well pipe.

5. An apparatus for inserting a separation plug
behind cement in a well pipe including, a well
bipe having an inlet line in its upper portion
whereby cement and other fluid may be pumped
into said pipe, a separation plug normally dis-
bosed completely out of the direct line of flow
from the inlet to the pipe, valve means for shut-
ting off the direct flow from the inlet to the pipe
and for directing pressure against the plug in a
direction to urge the plug into the pipe, and a
connecting means detachably connecting said
plug to said valve means whereby upon a release
of said plug from said valve means said plug is
introduced into the well pipe behind the cement.

6. An apparatus as set forth in claim 5, where-
in the connecting means for detachably connect-
ing the plug to the valve means ig operable from
exteriorly of the well casing and also wherein
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the valve means is constantly urged by the pres-
sure within said pipe toward a position allowing
direct flow from the inlet to the pipe.

7. An apparatus as set forth in claim 5, to-
gether with means operated by the pressure with-
in the pipe for returning the valve means to its
initial position -re-establishing direct flow from
the inlet to the well pipe after the plug has been
introduced into the pipe.

8. An apparatus as set forth in claim 5, where-
in said connecting means includes a common con-
trol member for controlling closing of the valve
means and the release of said plug from said valve
means, said control member being operable from
.exteriorly of the well pipe.

9. An apparatus for inserting a separation plug
within a well casing including, a well casing hav-
ing an inlet in its upper portion, a housing
mounted on the upper end of the casing, an an-
nular valve seat within the casing below the in-
let, a sleeve valve assembly mounted within the
housing and movable into engagement with the
seat, to shut off a direct flow from the inlet into
the well casing, means for normally maintaining
the valve assembly in a position within the body
and disengaged from the seat, whereby cement
may be pumped through the inlet into the casing,
means for moving the valve to a seated position to
shut off the direct flow from the inlet to the casing
after the cement has been introduced, a separa-
tion plug releasably latched within the valve as-
sembly, and means for releasing said plug to allow
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it to.enter the casing when the valve assembly is
seated. :

10. An apparatus as set forth in claim 9, to-
gether with a common actuator accessible from
exteriorly of the housing and connected with
the sleeve valve and the plug releasing means,
whereby operation of said valve and said plug
releasing means may be controlled from ex-
teriorly of said housing.

11. An apparatus as set forth in claim 9, to-
gether with means operated by the pressure with-
in the casing for returning the sleeve valve to its
normal unseated position after the plug has
entered the casing, whereby direct flow from the
inlet to the casing is reestablished subsequent to
the introduction of the plug into the casing.

CICERO C. BROWN.
'ERNEST L. POTTS.
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