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discharging slurry from and around a pj
one elevation along the
axlis of a boregd hole, |
The primary object is to provide an
Ing casing at more than

pe string
vertical

casing,

It should be obvious that
able to have to rely upon a - lessening or with-
drawing of pressure within the casing i {
close the discharge.ports ] 1
lar. This is so because whenever pressure is
reduced or no longer maintained within the cas-
ing, there is an inevitable lessening of pressure
within the boreg hole, and immediately within
the area of the discharge borts. Attempting clo~
of water-hammer or ‘hydraulic shock, with at-
tendant damaging: eliects on the slurry. B

In short, at the very point and place where

IV is most desired that firmness he maintained by

the cement in place, the former methods for at-
tempting closure have lessened the pressure; and

the very important porti-and-strata#-s_ealing that

was sought after, by the cémenting operation,

was weakened and made hion-dependable. In the
former systems, at the time of the aforesaid
PIessure reduction: designed ' I
closure, there was:
movement in the slurry after it was
and such reverse movement has
jurious e

put in place:

setting slurry, Disturbance of integrated cement

destroys its value. ‘Reversal of movement within
the area adjacent to. the
transmit
above the ports:

In my method the
fained without such

slurry is placed and ‘main-

I prevent this reversa] of movement, which is
closure ig- brought about by
Of pressure within the casing, a

created when port
the reduction | casi
practice inherent: in‘' the methods -of’ these old

apparatus

lessening the pressure creates an action

an appreciable reversal of

_ nas decidedly in--
ects on the partially dehydrated and

ihe discharge ports will
and continue such Imjurious-effects well

of movement: ang

(CL 166-1)
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It is of no little consequence that no satis-
factory and absolute-closure of the discharge ports
can be found in the present mechanisms known.
to be in use. Absence of positive closure has re-
sulted in the breakage and leakage of the ce-
menting job adjacent to the ports, either during
Or subsequent to the testing of the ports in the
technique applieq for the winning of the min-
€rals sought after (that is to Say before or dur-

Ing the production of oil, gas, sulphur or other
minerals sought_). |

bassage of fluid _
tion through the ports, at the time, and after,
the Cementing operation 1S complefed. There-
fore, these old devices. are particularly unsatis-
tactory in that they provide neither & positive

ifferent levels,
duced into the hole

whereby the. slurry ig intro-

annulus to 'achieve complete

- peripheral dispersal aboirt 'th’e'ceinénting--'cbilal‘;-

and then the slurry is made to reform into -
uniform and homogeneous mass. | -
(6) A method for cémenting pipe in any well

1t the vertical axis of. the pipe.
() A . méthod for. cementing pipe’ in. any well
Oy directing the figw o1 the slurry in such a'man-
ner as to create turbulence: and which turbu-
lence is reduced to o uniform leveling-off by the
action of the slurry in g -’m‘“’eéting?an-d'~co'rita;ct'-'-"'
Ing of opposed Hows, at g point’ closely adjaeent
t0 and beyond the point of discharge. I
(d) a method for cementing pipe in any well-
any time lapse in the con--
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slurry; and either procedure peing elective by the

operator, based on physical conditions €ll-
countered.
(e) A method sor cementing pipe M any well,

wherein a volume of slurry is
tween a pair of collapsible cementing plugs, prior
to discharging the slurry from the casing; and in
which no amount of slurry is permitted at any
time to pass through the primary plug preceding
the slurry.

(f) A method for cementing and immediately
re-cementing pipe in any well by discharging
siurry from casing below and across and apove a
selected level of precarious characteristics (here-
inaiter described) ; and which slurry placement
is followed, 1In immediate succession, by a second
discharging slurry from casing, helow and across
and ahbove the same selected level
characteristics, the whole operation resulting n

the complete integration of
(g) A method for cementing pipe in any well
in which 1Is employed hydraulically operated
means ior opening the tarminal poris of the
cementing coliar; and other hydraulically opel-
ated means, for closing and sealing the terminal

ports of the cementing collar.
(h) A method for cementing pipe in any well
employing sctivated means tg provide egress
ing: and employing other activated

means to shut-off such egress; and furvher em-

from the casing,
off all sub-

such egress
analogically and conversely shutting
sequent INZress thereto.

employing
minal ports of the
plished within a defined area having &
pressure therein, heing the same pressure at
which the slurry is finally discharged through
the terminal ports; such pressure-balancing
within the area precluding any variation of pres-
sure, the action of which 18 damaging to slurry
in. place. |

(1) A method for cementing pipe in any well,
in which the final pressure developed by the
pump on the casing may he retained, Or released,
wholly or In part, without any damage to the

for the interval cementing of
any weil, employing casing cementing
plugs, whereoby the terminal ports of & cementing
collar, unopened for any reason whatever prior to
the drilling out of the cement in the casings, may
e effectively sealed against leakage from within
and from without the casing; anad which sealing
does not require an after-cementing operation of
any nature.

(1) In the cementing
lar provided with port means which, when

opened, will permit & reversal of the direction of
flow of the well fluid, if required for any purpose
whatever.

(m) A port—carrying collar capable of such
flexibility oi use and operation that it may be
made to provige a gsingle means for closing and
sealing the discharge poris; to carry 2 blu-
rality of di erent means for such purpose, and
when provided with plural means, onie such may
effect temporary closure of the ports, and an-
other effect permanent closure and sealing.

(n) A port carrying collar provided with means
for opening ports, snd other means for closing
ports, operation of the collar being SO simple
that it may be safely and effectively used by un-

211 cement placed. :

10

4
trained labor and yet result

operation.
My method and my device, and its construc-

tion, operation and use, is iNlustrated in the ac-
companying drawings, which disclose a satisfac-

] It is to
be understood, hOwWever, that I can practice MYy
method effectively and satisfactorily with de-
vices which incorporate and use the same, not-
withstanding that such devices may be in forms
and arrangement somewhat different from the
structures illustrated in the accompanying draw-
ings: and such departure irom the structures

in most dependable

" delineated will not depart from the spirit and

of precarious
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essential principles of my method.
. In the accompanying drawings:

Fig. I is & partially sectionalized elevation of
a typical installation of a pair of my cementing
collars carried by casing in place below the
earth’s surface, to provide three-stage cementing,
through the shoe and the collars.

Pig. I1 1s & partially sectionalized elevation of
g, typical cementing collar, pefore the cementing
operation 1Is performed.

g, II1 1s & partially sectionalized elevation
of a cementing collar, connected to and above a
casing which carries a collapsible cementing plug
with rod extending into the collar to caIry a

trip memper; and in which the terminal port

dises have been dislodged.

Pig. IV 18 & partially sectionalized elevation of
o cementing collar in which the bafiles have been
forced to lower position, closing the sleeve pas=

" sage.

"Fig. Vis a partially sectionalized elevation of
a part of the collar in which discharge flow dis-
persal mechanism 1s disclosed.

Pig. VI is & partially sectionalized elevation

~of a typical collapsible cementing plug.

| is' a partially sectionalized elevation
of a‘cementmg collar carried by and bhelow a €as-
ing in which & collapsible plug 1S provided with
5, rod extending into the collar to carry a trip

~membper.

Fig, VIII is & partially sectionalized elevation,
comparable to PFig. VII except that the sliding
sleeve has been forced downwardly into final posi-
tion, sealing the terminal ports.

i, IX is a plan view of the structure shown
in Fig. V, taken along the line 9—3 thereof.

. Pig. X'1s & sectionalized elevation of a trapping
collar, in which the collapsible plug shown in
Fig. VI has been trapped.

PRig., X1 presents schematic drawings depicting
gseven stages In the disposition of parts of my
device at various steps in plural cementing opera-
tions.

Fig. XIL is & partially sectionalized view of the
tapered wall of the collar and a modified form
of the tapered wall of the sleeve.

In the drawings the various parts and elements
of structures employed in the practice of my
method and in the construction and OD eration
of devices required thereby are indicated by nu-
merals; |
strata; and the numeral 2 identifies
hole of a well, whether it be an oil well,
well, a water well or The surface casing
foundation 3 supports the machinery used in
drilling operations; and the well casing 4 has
been lowered into the drilled hole to the desired
geli)thé usually to a point near the bottom of the

ole 9.

In Fig. I a typical string of casing is in place,

v gnd carries upper cementing collar §, lower
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cementing collar 8, trapping collar 7 and a con-
ventional shoe 8: these members being disposed
In spaced relation along the casing 4; and the
Intervals between them are such as to allow g
plurality of successive cementing operations at
predetermined points or elevations within the
hole. For instance, the first cementing operation
Is carried on through the shoe 8; and the next
cementing operation jq carried on through collar
6, further up the hole: and g3 third cementing
operation may be brought, about through the use
of collar 5, which is stil] higher | '
string.

Further cementing operations may pe brought
about by including in the make-up of the well
casing, before it is lowered Into place, such addi-
tional cementing collars (and attendant ang re-
quisite mechanism) . as may be desired, limited
only by the possible scope of tolerances in the
internal diameters of the baffle devices in each
' The lowermost collar

above it in the casing string:
- and the diameter of the baffles increases in the
succeeding UBRBeEr collar, or collars, so that the
collar placed highest In the string carries baffles
Of the greatest diameter. '

_The arrangement Dheretofore indicated, ang
particularly that depicted in Fig. T, is intended

However, it must be well understood that, where
] t, a single collar can be used,
the conventiongl shoe 8, to effect
a dual cementing Operation. Further typical
cementing collars are simply added to the string
of casing at the several levels where further
Cémenting is to be done.
Referring w1t

(and also in
be found that upper sub
ii i1s provided in the form of a short cylindrical
connector, to attach casing string 4 to the sub
16, which is in turn connected to body 28 of g
typical cementing collar (such as is indicateq by
numerals § or § in Fig, L). Below the typical
cementing collar there is disposed a lower sub
45, for further connection of the collar to the
casing string. There is some difference in the
construction of these connecting subs, as wil
be made more apparent hereinafter.

The upper sub is provided with female top

threads 12, which
for attachument to
of casing.

Sub 1 is provided with g Square shoulder {2,

for horizontal locking and Irictional engagement
] ' by the square
locking sub 18, the

connector for attaching

companion threads
the end of g length

comprise
threads at

"oa

latter being used as g
sub i! to body 28.

the bore of casing 4 which carries the cementing
collar,

Sleeve locking sub | 6 1s provided with a series
ol horizontally disposed female serrations {8.
ihese are preferably slightly rounded so that
their indentations May more easily mate and
form locking engagement with complementary
male serrations 5§ in the top of movable sleeve 55.

The sleeve locking sub 16 is provided with o
square shoulder 2§ for horizontal locking and
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- ¢pen hole 2.

with internal bore
to receive the outer

sleeve locking suhb 1S provided
21 of appropriate diameter
extremities of sleeve serrations §6 when the
sleeve 55 is moved downwardly, and after the
ubper end of this sleeve has been contracted
inwardly'by.such downward movement. Ther¢
is a certgin capacity of recoll, or springlike action
in the end of the sliding sleeve itself, so that,
aiter passing to 1ts final resting place (as will:
ba hereinafter-explained), the upper end. of the
sliding sleeve, having g3, square shoulder 719 will
eventually become Iodged and locked beneath
lower shoulder 23 of the sleeye locking sub 18.

The sleeve locking sub is provided with Jdower
male threads 22 to engase complementary
35 on the top part of body 28, which
1s the long cylindrical membper threadedly
connecved o subs {6 and 45, and which houses
mest of the operating mechanism of the cement-
Ing eollar (5 or 5) of which it ig a part.

There are shearing SCrews 28 passing through
the walls of body ¢3, and- through the wall. of

Ve 0% and into the wall -0f the upper bafe
3, SO constructed ang disposed that when- this

bafile is moved downwardly these .screws -are
snearad, Also when the sleeve 53 is moved.down -

wardly (an operation Subsequent to the move-
mens of the bafle 85) the Témaining. part. of
these screws are- again sheared. Therefore, it
will ha SSEN that screws 29 (of which: there are
Several) perform the ~function of holding - to-
gether in proper relation, and in theip initial
positions, the members. 85 and - 55. in. Positions:
related to the body - 28. Through the “wall.-of
Lody 28 there are :-provided~'.:termina-1_»perts:.&z-,_

the final discharge -0l :.the. flow

arranged for
guream from within cementing collar-5 or- 8;-into
ports are provided

| —

- These terming]
with removable closure dises 30, Which: blank
them off, to close and seal them, until Sufficient
Bressure on the dow stream is- exerved- to:open
them by forcing dises 35.'-:0utiof-'.position.
Uises 39 may be kept n-place until-
CI operations ig reached ~whiech
erly and safely maintained: meanwhile they may
be removaply attached to the body 28 by some

Suitable Terrous. or on-ferrous: compound,. or

they may be Vieldably fa-lid,-'tempt)rarily ‘Tused 'in
Position ang In . attachment to the body 28 by
thie use of suitable 'fu'Sibler.ﬁmaterial; and what-
CVer material is so usad the same ig Indicated: by
numeral 3i.

There are Drovided, ¢ |
bedy 28, cervain keys 233, which exteng beyend
the internsl face of this wall ang Into certain
RSy ways or milled grooves 72 provided in tha
external face of movable sleeve -85 These-
grooves will allow very limited vertical movement
of the sliding sleeve; byt they are NAITOW, -and
their width conforms 'to -the width 0f keys 33:
£0 that while the sleeve may slide vertically along
these keys, the sleave may not rotate or fturn,
bacause of the BPressure of these keys.

- These provisions for Keys and Erooves .are re-
quired, because whenever g Ce€menting operation
1S completed, through the usa of .any ceémenting
collar, it is necessary for the. cement to be al-
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and grooves 13, the" sleeve 59 might have a tend-

ency to turn within the body 28, and this would
render it impossible, or ot least difficult, to drill
' coqnection ]

ihemselves be made Of qrillable material. They
will be drilled out, along with the cement accu-
mulated and nardened within the cementing col-

lar.

Some suitable bonding oOr fusing material 34

is employed to hold and maintain keys 33 In
proper place and position. These keys may be
made of any irregular shape. For instance, they
may he made squale, or rectangular OT hexagonal,
otc. Two of them will be sufficient; and they
must be lined up perfectly with the groove 13.
For this reason, among others, 1t is desirable that
keys 33 be set exactly in thelr Proper places and
depths, and welded firmly there. This practice 1s
recommended, notwithstanding that the keys may
he threaded in place, if such operation is found
desirable by the manufacturer. In any event, a
suitable aperture 42, of proper shape and contour,
is made through the body wall 28 to receive and
Thold keys 33.

Bore 38 in the lower part of body 28 is of
] nore 40 of the

~ This arrangement is
the fact that, between these two
L ig a tapering bore 20 which is prefer-
ably arranged to extend an equal distance above
and below body terminal port 32. This tapering
bore is accurately finished and made to gradually
increase in diameter as it extends upwardly. The
decree of the tapering is small; and it 1s provided
to afford a final resting place for a wall section

' inclination (that is of wedge-
1ike inclination) cI the outside of the sliding
gleeve. The taper Ol this sleeve 15 indicated as at
64: and between these two tapered and comple-
mentary surfaces there will eventually be made
s locking and wedeing and mating contact, 1o
effect final and permanent encagement between
slidine sleeve 89 and body 28.

Body wall 28 terminates at its lower end In
square shoulGer 41, which will 10ck in frictional
encagement with 2 complementary shoulder 46
in lower sub 49.

This lower sub 18 carried by the 1ower end of
body 28; and 1t 1s provided with male threads 41
on its upper end; and these threads find engage-
ment with the companion threads 37 of body 28.
The interizal bore A8 of the lower sub 45 corre-
sponds in diameter with the bore of the casing
§, to which it is attached through the use of
female threads 49. The shoulder 30, constituting
the upper face of lower sub 45, has a special func-
tion in that it fixes the farthest limits of the
movement of <lidable sleeve 99 In its downward
progress; and the squared end 14 of this sleeve
finally comes 1o rest on this shoulder. This
shoulder 20 prevents any andue stress which may
otherwise come about between the tapered faces
39 and 64; and it 1s SO positioned as to prevent
any wire drawing or other damage of the tapered
faces. Such irregularity or deformity would be
undesirable, and may be the occasion of leak be-
tween these faces, if allowed to occur.

The movable sleeve 55 having the form of an
elongated cylindrical member mounted within
the bore of body 28, of a typical cementing collar,
is an item of major importance i1 the use and Op-
eration of this device. Its general structure and
appearance is indicated In Figs.
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VIII. Itsinternal diameter is constarit, being sub-
stantially that of the casing 4, which carries the
. However, its external
the sleeve than
ot the bottom; and the sleeve is fixed within the

body 28 of the collar in an initial position, from
which it will be moved downwardly later to be

wedged info its fAnal position, sealing and clos-
ing body terminal ports 32, as will be hereinafter
pointed out in detail.

Below serrations 56 the outer wall of the sleeve
is provided with undercut 91, horizontally dis-
posed, and made to lessen the Cross section of the
sleeve wall, the hetter to provide spring action
when serrations {8 and 56 are disengaged (upoll
the downward movement of the sleeve), and also
to allow the upper wall of the sleeve to spring into
position atter its downward movement. This
epringing recoil may be provided for by a pre-set
expansion of the top of the sleeve outwardly, to &
glightly greater diameter than iis normal original
digmeter; and this pre-set expansion may extend
through and to & point slightly below the section
of the sleeve carrying serrations 56.

There are vertically placed slots 58 through the
end of the upper side wall of sleeve 55 SO ar-
ranged as to facilitate the disengagement of the
serrations 56 and 18. These slots terminate in
lower enlargements 18, which are provided 10
further lessen the material In the wall of the
sleeve in the vicinity of the pre-set expansion,
so that spring action may
in such area of the sleeve wall.

The upper outer wall 59 of the sleeve has a
diameter closely approximating that of the upper
inner bore 49 of body 28, sO that the sleeve may
at elosely within this body, and yet he allowed
to move gownwardly therein when sufficient force
ig exercised therefor.

The diameter of the
ig less than the diameter of the upperl bore of this
body; and & complementary construction will be
found in the sleeve itself, because the latter must
eventually move downwardly within this body.
The external diameter OX the lower part 12 of
the sleeve member therefore closely approximates
the internal diameter of the lOWEI hore of the
body 28.

The tapered wall section 64 of the sleeve, SO
made to provide a wedgelike member, 10 fit tightly
geainst the tapered <ection 39 of the wall of body
28, when the sleeve is forced into its lowermost
position.

Above the tapered section of the sleeve one or
more grooves 61 may be machined around the
outer diameter of the slesve: and these grooves
carry resilient material formed to provide sealing |

‘ Sealing rings are thus arranged to
prevent the passasec of fiuid between the wall of
tody 28 and the wall of the sleeve member.

One or more sealing rings 68 may be arranged
pelow the tapered section of the sleeve, comparad-
hle to sealing rings 68. Such a lower ring may be .
carried in a horizontally disposed groove 69, which
is comparabie, except for size, with groove 61. It
is good practice to place a pair of these rings
above the tapered section of the sleeve, and an-
other pair of such rings pbelow such section.

A plurality of shear sCrews 61 holds the lower
bafle 96 to the sleeve, until this baffle 1s moved
from its place of original position in the sleeve;
and in such movement the screws are sheared in
response to force placed thereagainst.

Within the bottom end of the sleeve there is

provided a baffle stop 110, which is a short cylin-
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drieal ring of drillahle material; and it is pro- Saseways through these baffles presents all-open-
vided with external threads 14 for engagement ng -of ‘greater diameter at the top of the upper
With companion threads i4fe in the inner wall of ‘baffle -85-and .an ‘Obening of considerably less ;di-
the sleeve. This haffe stop fixes-the limit of the ameter at the hottom of the lower ‘baffle 96; and
downward travel of lower bafie 38; and this baf- 5 the tapered walls of these bhaflles wil] furnish
fle is provided with s lower face |54 which will lodgment Or resting places for cervain trip mem-
come e rest on upper face 4142 of the hafile stop. bers, which are -designed to receive hydraulic
It is to ne noted that the internal hore 78 of the force-with the Object of moving these baffles: -and
lower part of the sieave is the Same -as the ingide typical of these trip members finding such lodg-

diameter 0l casing 4. 10 ment s trip member {8 which Comes to rest
‘The sleeve ig DProvided with Dassageways 77: ubon-the wails-of tapered bore {93 | -
and these are initially aligned with terminal ports Arip member 158, whiceh articulates with lower
32, which are alranged through the wall of the hafle 83, 15 made 1 material which may be
body 28. arilled -out, after tha cementing job is done. Tk

Passageways 77 are ciosed by lower bafile 85 ; censtituteg & -nesting ang sealing device to ‘close
before any actual cementing is-done. Therefore, 0ff the opemng in the bottom of the lower baffe.
‘£his bafle must be moved downwardly to open the AT Wil be neted-frem the drawings (ang the:fore-
Passageways; and the lowrer baffle is thus moveq 8oing . explanation) -that the member {15 has ¥:)
Py -the action of hydraulic ferce (as will e here- diameter-small enougn to pass hy the upper bhaffle
inafter SXplained) : hut Cven at this point in the 20 -without lodgment: ang i+ 1is necessary “that :it

o

OReration, port 39 remaing sealed with disc 30 also pass downwardly through the casing, from
i0r a fime: gnd tixe latter must ne forced out- the surface, ang through all cementing .collars

wardly by hydraulic ‘bPressure from within the ‘carrlied by the: Casing above the particular collar
cementing collar Alter the yielding of disc 38 under consideration, without being obstructed:in
the-casing flow stream can-and-will flow through 25 its .downward ovement. That is o say, the

Hassageway 77, and he discharged out of pory 32 lower cementing -collars in s string of casing-will
Anto the open hole-2, of the well surrounding cgs- e provided «with baflles ‘having Internal .diame-
ing & -ters.smaller than thosefoungd in the upper collars.

Within the upper section of the sleeve there is ‘A trip-member, Such as {185, 120 ang 121, may
Drovided upper haffe £3, which ig g short eylin- 30 ‘be formed in the shape of g ball, .or cone, or
darical member of drillable materigl. The outside :hmfe*:the»;appearan-ce.;of an inverted frustum of g

wall face 84 of the Upper pafie has g dlameter cone. @r it ay be a flat dise having -bevelled
€qual to that of the mternzal diameter Oof the edges. In any .event it must constitute means,
sleeve, over the inner wall of which this ‘baffle ‘designed angd ‘made ‘to fing lodgment upon ‘the
mMay ke made to slide dovwnwardly. In its 'initial 35 shouider or tapered bore cl a particular ‘baffle,

bosition (hefere Sliding Gownwardly) the outer which -will .-'Iat_er;be-caused tomove'by the force
wall of the uppar naffle lies acainst the.inner wall 0T ;—hydra_u]ic--pressure._ exerted thereupon (Or -upon
of the tleeve, and aids the keeping of engagement Obher m—embers;of‘thisaclass) .

between the serratvions 53 and 18 An Pig, IIT it Wil *be noteg that trip member

dealing rings 83, carried in grooves 87 are dis- 49 .4-£5 hag ‘an-extension device oy rod {16 connected
bosed about the cireulay periphery of upper hafie t0 :ts -under side and to the collapsible cement-
85 and of lower caffle 8§ to vrevent the passage mg plug 117 below, sothat members 15 and {47
of fluid between the outer walls of these bafiles and are-fixed.on the.opnosite ends of this rod.
the inner face 0f the sleeve vefore and after and The -plug £17 4s :s0 Mmade that it .wil have g
auring the movement of these haffes T in passi

The lower shoulder 99 of upper -bhafile 88, -and g 4 angd will collapsa inwardly ang ‘become
the upner shoulder {05 of lower bafile 98 Ileet in g -elongated "When Passing through -Ceémenting ‘eol-
“ommon horizontal Dlane, so that these bhafles re- lars:8-ang-§. | |

main in close contart Wwhile in their nitial posi- In speaking ofthe pblug {17 a5 being collapsible,
tlon; and alse aiter their final movement,. 50 1t:is -t-o:be-;unc‘ierstood that what ig ‘meant-is-that

Af the very mn Of the voper bafle 83, there is ‘SUch ‘member has the capacity to take on the ‘jr~
2 straight vertingl bore 83, which Is slightly less regular -sha-pe.of;_any.Opening Or passage through

in digmetey than the dlameter of the casing 4, which it mMay be foreed to move, but that it is
There is g tapered hore 82 in the ugper bafie, Capable .of springing oack to itg former shape,
terminating in straight hore 81 of thig baffle, 55 Therefore, ‘When collapsible plug iy comes into
There is a straight hore 194 n lower :bafla 98§; ‘Position-in .casing 4, ‘below any cémenting collar,
and this straisht ore is of the Saie diameter It will ‘ee~found .to 11l the inside of the casing so

as the straicht pore 94 in -theJupper-baﬁie. There as z‘i:o:-pre_ventf‘the;.passage of fluid around or-about

15 a tapered ocre 102 in the lower baffle 96, and the plug.

it ends in the straight verticsl bore 482 of this gq - Trip membper 115 is not collapsible: ang when

baffle, 1t finds lodegment ‘ubon the interng) taper of g
The tapering of Bores 82 ang 183 within pa es baffle it win Yecelve:the full force of the ‘hydraulic

8% and 86 is 1ot relied upon to Provide or assist Bressureexerted upon it from above,

bassage of collapsible plugs. These plugs, on the It s 160 ‘be noteq that member (5 CO} _
Other hand, have inherent Characteristics and gs its resting place on tapered wal {03 of the lower

.design _&HOWng "-f}h.Em 1o ceonform to retaining -e-ha;fﬂa -88 r-b_ec-&use Of 'hydrau]jc pPressur _ 1
walls and pass through CPenings having smaller on the plyg 157 ang thereafter this pressure 'is
measurements than the plugs themselves. Note Yeceived ‘by ;both the ‘membper 15 and the mem-
that the angls Of Inclination of the lower ribs .ber 686,
138 on g Lypical collansible blug, as in iz, VI, 7o When such ‘Bressure.on member {{5 ang mem-
does not conform to that Or the taper in the her 26 -is ‘sufficient It -will cause the downward
bafies. ‘movement .of Jower bafle 88 from the Dbosition

From the foregmng -descrintion 0Of -the several indicated -in "Fig, JT, until I} -reaches the Position
nores and diameterg ofatheuadjacent-ba,-ﬁi_es,‘it- will Jindicateg m g, TIT, ‘Where it regts -*upbn“"ba'ﬂie
ke seen that the interngl diameters of the pas~ 75 stop {139,




Tt must be borne in
indicated in this specification,
members, of which { {5 is typical, and
rod members, such as (16, and all Of the col-
‘Japsible plugs, such as (17 or 134 or 145, must be
made of drillable material. That is to say, the
drilling bit must be able to cut them away, along
with any cement around them, after the ce-
menting job is done. This is done because, when
the work of cementing 1S finished, there must be
a free and unobstructed conduit or passageway
through all of the cementing collars employed,
" not less in diameter than the bore of the casing 4.

Trip member {20 corresponds In general struc-
ture, appearance and function to member {15, eX-
cept that member 120 is larger and will come to
rest upon the inclined wall 92 of upper bhaffle 85.
1t is to be noted also that member {20 is con-
nected to a rod-like or tubular member {46, ex~

tending above 1t; and this last
] (See Pigs.

found 2 special trip member
{21, which 18 not connected to any rod or tube
structure (such as {6 or 146) ; nor 1S it connected
to any collapsible plug. It is made of drillable
material, having such shape and size as will allow
it to come to rest upon the inclined wall {03 of
the lower baffie, blocking and closing the pas-
sageway within this bafile. This special trip
member is employed only when it is found de-
sirgable that there be a lapse of time affer the
completion of the first and lowest cementing
level, and before the beginning of cementing
operations at a second and upper level. This
particular member may be used in place of the
combined members {15, 116 and {{71, in second
level cementing operations; and when SO used
the trapping collar 7 is not used in the casing
string. Therefore, member {21 is an alternate
for use in second level cementing operations.
However, it 1s a requisite in third 1evel cementing
and in other cementing operations
The trip member {21
is simply dropped into the casing fluid at its sur-
face: and then it is allowed to eravitate to its
final position. |
In the discharge of the fow stream from body
terminal ports 32, after they have been opened,
as hereinabove explained, it should be evident
that such flow stream call he allowed to fix and
find its own direction, without the intervention
of any means for conditioning the direction of
the flow; and it is true that my apparatus may
be used without any such means. 7There may
be physical conditions under which it may not be
found practical to provide such means Ol the
outside of the cementing collar, because the
ineclusion of such means will increase the overall
diameter of the tool. Whenever such means
may not be employed advantageously, for this
or any other reason, my standard cementing
collar, without such means, may be used. How-
ever, there are reasons for the provisions of such
means: and it is recommended that such means
‘be used whenever possible. Otherwise, the dis-
charge of a high velocity flow stream, directly
out of the ports, may cause & cutting action on
the walls of the drilled hole of the well., In any
such cut-away section of the wall, the slurry
coming from the ports may find escape in a di-
rection not desired; and this may result in chan-
neling (an evil hereinabove discussed, which 1S
to be avoided 1if possible). Also, the dislodged
portions of the stratum forming

named member .
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3 arm runway has &

eutting away of

well bore may hecome intermingled with the
slurry introduced, and result in an impairment
of the strength of the latter.

Therefore, 1 employ speclal dispersal Imearns
for controlling and regulating the direction and
velocity of the flow from the terminal ports, and
to effect uniformity and complete integration in
the discharged slurry as it is being placed.
take many Iforms; and &

] in Figs.
VvV and IX, are several runways,
arranged to communicate with the terminal
ports; and these runways constitute conduits.
For purpose of greater clarity the vertically dis-
posed runways are called shank runways, of
which members {28 and 125 are typical; and the
obliqgue runways, which are inclined from the
vertical, are called arm runways, of which 126,
{127, i29 and {30 are typical.

Shank runway (28 receives flow at its lower-
most end, and discharges flow, from its upper-
end, into communicating arm runways.
shank runway (29 receives flow at its uppermost
end, and discharges flow, from 1its lowermost
end, into communicating arm TUNnways.

In a typical arrangement there will be found
a pair of oppositely disposed shank runways 128;
and likewise there is a pair of oppositely disposed
<hank runways 123.

Fach arm runway 1S SO positioned and inclined
55 to have a companion arm runway disposed
ot the same angle and arranged 1o discharge
dow in the exact opposite girection of the flow
from the arm runway frst mentioned. Each
cross-sectional area slightly
less than one-half of the cross-sectional area of
itg communicating shank runway.

The net result of such an arransement is to
create initial tuyrbulence, and to prevent unde-
gired channeling. The velocity of the flow of two
opposing streams meeting hetween the outlets of
opposed arm runways is dissipated; and the {ur-
bulently intermingled flow stream resulting from
2 combination of these opposite forces will then
proceed to the points of jeast resistance, and
completely fill the area about the cementing col-
1ar. Such an arrangement and operation will
make and produce 4 (qr more homogeneous
nt of a slurry mass than may be had
without such means. Uniformity in the density
of this mass in the discharging area 15 a most
desirable objective indeed; and my structure and

“method have been found to fully effect such ob-

jective.

The structure immediately
cussed 1s more than means for
1eaving the discharge ports in the cementing col-
1ar. It has all the advantages of a baffle or a
deflector; but it has far greater advantages than
either, in that the dissipation of the velocity of
the discharge stream is effected; and an orderly
and uniform integration and placement of homo-
ceneous Slurry results. Also there call be no
the walls of the surrounding
o result of high velocity dis-

hereinahbove dis-
deflecting the flow

earth’s stratum as
charge.

While the device iMustrated in Figs. V and IX
may have the construction therein shown, it is
to be noted that instead of tubular members for
the runways there may be used rectangular
channels, or conduits of any desired shape. IoOr
instance, a flattened oY elliptical tube may he em-
ployed, or an arc of a tube may be employed.
The conduits must be finally built and securely

the wall of the 75 fastened together and well attached to the body
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28 of the cementing eollar., For this purbose the
use of welding 134 is ldeally suited. However,
conduits may be fashioned as a part of the body
itsel?.

It should he obvicus, of course, that the gpe-
cial di,sp,ersa-l_means, which I have just described,
may be employed as an attachment to COnven-
tional shoe § which is placed on the lower end
Of the casing near the bottom of the hole. Also,
it may be attached about the wall of a simupls
length of casing which has been previously pro-
vided with suitable discharge POrLS, &0 that theqo
POIis may communicate with my dispersal ineans,

In other words, such means may e used in
connecticn with my cementing ecollar 5 or 8;
or it may he used in connection with any suitable
berforated pipe employed for flow, daelivery and
Placement of fiuid. When so used the same ad-
vantages will be foung a8 are hereinaghove claimed
for its use with my cementing collar.

The collapsible cementing plugs herein rexerrad
10, of which that shown in Fieg. VI 1s bypical, may
ke made in g varlety of shapes and sizes; and the
one ilusirated is merely a preferred form. It is
required that the nlug
ierial, because it must be collapsibie. Perhanps
the best material Tor such use is rubber, natura?
Or synthetic; and tha rormula used to creduce
the rubber should result in a composition of rela-
tively soft ang vielding nature, yet capable of
withstanding considerable abrasive action.

Lypical plug 134 i made with a holiow interior
133. A solid top {32 may he provided with s
bevelled side wall 3 2a. The plugs are usualily
made with s solid top, becayse they can be uszes
without any connection or attachment thereto.
When it is desired to attach rod ¢ {6 or 146 to the
plug, a suitable hole may bea drilied thirough the
top, at its center, to receive such red or tubular

member; and such memier may be tastenad in |

place with nuts and lock washers.

These plugs are used to shut off, sSpace, or
segregate fluids of the same or different chay-
acteristics. For instance, when g ktlug is placad,
there may be round above or below it
Of normal character, or siurry. | |

In order to more eifectively separate the fluids
lying on either side of the plug, special arrange-
ments have been made t0
seal. Among these are horizontal wipers 125
They are in fact lips which extend Irom the hol-
low core of the plug outwardly to ft closely the
ore of a casing string,

Circumferentig] wipers are preferably gr-
rarnged on the plug in two groups, with a space
detween the groups. This space constitutes g
recess {37 within the wall of the plug, which
lessens the thickness of the cross-section of the
vesilient raterigl forming the wall in that area.
It is particularly in this ares that the plug re-
acts responsively to effect pbartial collapse and
elongation, when it is required to suffer deform-
Ity in passing through restricied openings.

Between each pair of horizontal wipers {25
there are arranged diagongl

bers also closely fit the bore of the casing string.

Receding or dished ribs 1238 are arranged he-
low the lowermost horizontal wiper, and they
extend toward the base of the plug. Such ribs
imit the tendency of the lower wiper to sepa,~
*aie from the wall of the casing as a result of
greavy pressure upon the top of the plug, My
construction prevents the undesirable deforma-

tion of greater deflection 0f the bottom wipers:

be made ¢f resilient ma- o

well fluid |

produce a substantial
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In using this construc~
tion is to prevent rimming” through the fluid
in such -a manner as to leave a deposit on the
bore of the casing,
fluid, slurry, or hot
form.

which deposit may be well
, In separated or ‘combined

the plug is placed in the How stream: angd to tem-
porarily maintain ‘this fiuid within the plug so
air trapned therein, the

bottom of these ports may be sealed with court-

Plaster or adhesive tape.

use of th’is--arrangement the pluge
will not Carry a column of alr within itself.
However, upon the collapse, or partial collapse,
of the plug in its -downward travel] through the
casing and through ‘the- cementing collar, “the
weax sealing means useq to close these ports tem-
Dorarily mag '

and to contain
In irregular form, a typical collapsible cement-
Ing plug 134, ‘The plug so used is not equipped
with any rod, such as {18 or 148, or other con-
nection; and it does DOt carry trip member 145
OT any other trip member,

drillable nip~
nle 164, Perforations 167 are sufiiciently numer-

the passage of the entire flow
stream; and they are of Sulliciently large size as
not to retain fiow Stream debris, such ag drill bit
cuttings or other foreign materi als,

The trapping collar assembly 71 is provided
with cylindrical Rody 155 which carries upper
female threads 157 and lower female threads 158
to engage Companion threads on the ends of
YRPer and lower casing 4. -
~ Below the end of UBper casing 4 the body (58
1s further provided with internal threads 199 to
engage  external threads §8{
tushing 162, Thi

trapping collar nipnple {64,
- Internal bore 156 of this perforated nipple is
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of smaller diameter than that of the casing 4.
However, its diameter is greater than the straight
hore (02 of the lower baffle 96 and oreater than
the straight bore 91 of the upper baflle 8%.

perforated nipple (64 is provided with a DEI-
forated hottom 168. The bottom of this nipple
may bhe closed by causing V -shaped seegments
thereof to be cut out of the end wall of a straight
nipple; and the remaining segments may be
heated and turned inwardly to substentially close
the nipple and form its bottom. After being thus
formed the segments are welded together to
strengthen the bottom wall.

The trapping collar body 156 1S provided, in its
mid-section, with internal and horizontally dis-
posed serrations {60 which supply anchorage and
heering for the concrete fill 169 which is tamped
and embedded below bushing 162 and behind the
wall of nipple {64, so as to strengthen and sup-
port these 1ast two named members. It 1s to be
noted that this concrete and the bushing and the
perforated nipple are all made of drillable mete-
rial, and can be cut away by the drill bit when

desired.
Operatlion

The steps by which my method may pe em-
ployed in & typical cementing operation eround
the casing of & well, in suyccessive stages, SO that
cementing can be done at three levels in succes-—
sion, can bhe better understood by referring to Fig.
%I of the drawings, where typical members,
which may be employed in the method, have been
indicated, especizlly with reference to the relative

1ocations of these several members ot various in- .,

tervals of time.
Fig. XI 1s 2 schematic OY diagrammatic QY-

rangement, designed more +o illustrate the steps
employed, and the order thereof, then to delineate
the details of any of the mechanism therein in-

dicated.

In the schematic arrangement
are seven views, marked from A to &, inclusive;
and the letters of the alphabet indicate by their
usual sequence the sequence of the seven steps
carried out from the beginning to the ending of
a typical cementing operation of three stages.

In each of the Views in Pig. X1 there are indi-
cated a casing string 4, Upper cementing coliar B,
Jower cementing collar 6, trapping collar T and
a conventionel shoe 8.
~ Certain operative elements of the cementing
collars are indicated by the nymerals given them
egrlier in this specification, though no attempt
is being made 10 detail such clements in Fig. XT.
Also indicated are collapsible cementing plugs 134,
{{7 a2nd 145, as used in the views OF steps; and
there is a free ball or trip member 121i, unat-
tached, which is first introduced in view F and
appears also in view G&. In the 1atter view there

is an extra and uppermost cementing plug {45
carrying a rod or tube 146 so as to connect it with
o, typical trip member {204, and the only differ~
ence between the upper member 1208¢ and the
lower member {20 in view G ig that the former

ig larger in diameter.
The direction of the
by appropriate arrows 1in
The progressive employment of
<T is as follows:

flow stream IS indicated
the views of Pig. XL
the members in-

and cementing collar 5, in the order namea;
these members are spaced in
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quired distances so that they will thereafter func-
tion at the predetermined levels at which cement-
ing, and operations incident thereto, axe required
o be performed. |

The level around shoe 8 and above is to be
cemnented first, and this is called first stage
cementing. The level around collar 6 and above
it is to be cemented next: and this is called sec-
ond stage cementing. The level around collar
5 and above is to he cemented last; and this 1s
called third stage cementing.

The vertical distances between these three
cementing stages 1s fixed at the discretion of the
operator; and they may be such that the cement-
ing from any lower stage may continue upwardly
to and overlap the cementing in the next up-
wardly succeeding stage; Or it may not, as physi-
cal conditions may require or good practice
dictate.

Tt is customary practice to carry out fluid cir-
culation for a requisite period to determine that
the casing and the discharge ports from the shoe
sre fully open and that the fluid flows evenly be-
hind the casing to the surface source. When

ohstruction to the flow stream in the casing NoT
in the bored hole '
This is the situation in view A.

Tn Fig. XI the moving well fluid 1s indicated by
single pointed arrows and the moving slurry by
double pointed arrows.

Next, in view B, cementing slurry has been in-
troduced into the casing until it has been forced
by the pump through shoe 8 and upwardly around
the casing. The operator Xnows the cubic con-
tent of the desired fill wehind the casing; and only
such quantity of slurry has been placed through
On top of that slurry an independent
and unattached collapsible plug (34 was previous-
1y introduced into the flow stream and forced
downwardly by the sction of the pump, until it
came to lodgment in or shove trapping collar 1.
The operator determines the guantity of well fluld
o be introduced above the plug 134, by computing
the cubic contents of the casing per foot thereof.
e uses that volume necessaly to fill the casing
pore from trapping collar 1 to cementing collar
§. When all of such volume has heen pumpead
above piug 134, then collapsible plug 111 is placed
in the flowstream. The relation, thereiore, be-
tween collapsibie plug 134 and collapsible plug
{ {1, within the casing string, is that vertical dis-
tance between trapping collar 1 and cementing
collar 6.

This stated relation provides for the simul-
taneous arrival, or nearly so, of plug 134 at trap-
ping collar 1, and plug ({7 (with extension 116
snd trip member (15) at the cementing collar
§ During this operation, and until plug 117 and
its trailing member ({5 are finally lodged in collar
6, there continues to be stream circulation through
trapping collar 1, notwithstanding that plug 134
is or is not In trapped position, as disclosed in Fig.
X. This arrangement is made to compensate for
any over or under measurement of the volume of
fluid required for spacing hetween cementing
collar 6 and trapping collar 1. At any rate, when
trip mempber {5 is stopped by bafiie a6, the first
stage cementing operation has been completed.

When trip memper (15 is nested in lower baffle
8§, as shown in view C, then the pump pressure,
and its increase applied thereabove, will cause
this baflle to be driven downwardly, shearing
serew 67, and opening sleeve passages 11 to the

introduction of fluid.
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This:exposes for-the first time the ports .32 “and
their closing ‘dises :30;:and’ the:inereased SPUmMp
‘pressure-will- expel the latter. ~Thereafter slurry,
.at-the second stage,:is-discharged- ‘through: ce-
mentcing collar §, as indiegted-in views-C-and D.
slurry for this Lurpose has been introdueed: above
pPlug 17 and below:plug 145, - -~ - .
- Thewvolume:of slurry:for’ the second stage op-
eration; which:is ntroduced into-the casing :be-
Tween plugs {17 ang 1458, is agdin 4t the ‘control
and discretion of the ‘operator, -in exactly " the
‘Same :manner gg ‘her'einbefore-:t:exp-la,ined in the
-determination of: th'ef.volume'r-oftsmrry-“:introduc:‘ed
into the casing’ forthe-first stage, "Well>fiuid is
pbumped above plug 145, e
- The pressure of the bump continues to force
idownwardlytplug:ME (above which:is typicalwell
Huid) and the. slurry :below this: plug: is:Toreeg
outwardly through- ports 32, until Irip imember
128 is'nested in upper bgiile .85. Continuing pres-
sure, with-its-increase; will moveithis upper bafie
‘downwardly. ‘Shearing:screw 28 Wwhich ‘held the
upper -haflle 85 t6 the: sleeve :55: :and ‘the upper
bafile 85 is- driven over slesve: passage:l1-closing it.
Continuing pressure
drive downwardly -the Plug 145 and trip - member
120 carrying with it:sleeve 55 ! (to have::sheared
Segmented screw: 29, and-released-serrations lock
‘el 'the sleeve). "Thig Ccloses: discharge :ports .32
with a very tight -'wedgin“g--z—action,-:::as:’-.expla-ined:in
detail earlier in-this specification. -~ = - -
- I§ is°to be well ‘understood ‘that the Pressure
‘below upper baflle:88, triv member 420 and:sleeye
99, has not been changed, despite the increase: of
bressure above -to move these members -down-
‘This then completes the. second 'stage cement-
1ng, as-indicated :in view E. The:completion of
Secaond-stage cementing-is indicated by the pres-
‘Sure rise on the pump:at- the surface. It will -be
noted that the operation -to cement the first aps
second stage is-that of .the 'continuous method,
-~ The third-stage -cémenting -operation -is then
begun. The-final pressure:on the-easing, which
completed the second -Stage -operation, having
been released, -the trip -member- 121 is then
dropped into the casing to-gravitate in the .well
fluid. A sufficient time:lapse is:gllowed to ‘enable
trip member 121 o fall ‘to -ibs. tapered mating
.point in.lower -bafie 96, .in -cementing -collar. 5. .
-~ 'Then the pump.pressure.is .applied to -the . cas-
ing; and this will cause lower bafle §5.to be
driven -downwardly, shearing screw 67; after
which sleeve passages 77 are opened to the in-
troduction of fuid, .
' 'This exposes .the ports 32 for the first time,
and also their closing discs ’30,;?;'a11gd“increa;sed
pump prezsure will €xpel the latter. ‘Thereafter,
fiuid at the 'third cementing ‘stage ‘ig 'disCharge_d
through cementing collar'5. = -~ . -
It is customary to .carry out fluig circulation
through cementing-collar’d for a Yequisite period.
'This is done to ascertain if -the fluid in 'the:cirey-
“lation stream has retained a1l of:its desired . char-
acteristics of weight and viscosity during the time
“lapse in which it -was not moving.: - - - .
- - The cementing slurry ‘is' next introduced into
the casing.  The volume of slurry -is -again -de-
termined by the .operator for the fill -desired -he-
hind the casing. When -this -proper camount of
slurry ‘has been introduced .into the casing,
collapsible plug- 145, with extension 146 and. trip
‘Imember 4204, is introduced mto-the-easing. above
the slurry. - -Well fluid. is introduced.intothe cas-

. -

from abave =will “further -

[
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‘blug 145 downwardly;

‘which-held . u
.elosing-it, .

“drive: downwardly-the yo)
128a, carrying:with it sleeve. 55 (1o have sheared
‘Segmented- screw 29 and ‘released serrations. lock
-on .the.sleeve) .
‘With.a very ;tightr-wedging-eactien. R
- :Again-it is to.be understood,- despite the pres-
-Sure.increase. -in.-the.areg . above. .upper baffle -85,
rip -member {20 -:and- sleeve 55 there 18 "no

.Stage ~cementing., |
the-second and-third stage aperations, .is that.of
the intermittent. R - -

‘ment -within .. g
Sslurry.

> -practice pertains to..single

$17, -with trip -member | i85, urry;
rand'.:the~.-secondax=y-xc.ollapsible plug 145, with trip
‘member-i29,-follows the-slurry.
-members open-the. cementing - collar to .discharge
~the:slurry;.and

-vent further. discharge.
-8uch- practice, no Slurry
.-th_e_éprima,-rye.collapsible,fplug. - .Such plug, during
“the discharging ‘period, being-disposed away.from
-the path of the :slurry stream, prevents damage
*which-otherwise. could be
fracture of g primary.plug, were 1t-disposed with-
-In-the'path of the -discharging slurry.stream.

18
‘The .pressure - of The -pump. continues :tp .force
and the. slurry--below-this
plug is forced outwardly.through ports: 32, until

ber baflle 85.t0.the sleava. 09;-and
€ 1s-driven-over. sieeve. bassage 17,

the upper baf

-

~Continuing pressure on- the casing Will further
Ug t43 and trip member
discharge

"This closes ports. .32

change of pressyre in the areg below these mem-

‘bers. . This latter -Pressure :is-constant with: the
‘Pressure adjacent -0 ‘ports 32, -through --Which
upper :baffle -§5-and. sleeve - 99 .move :to .provide

closure and seal. - L

method. S T
It will be seen that I may confine slurry be-
tween-g pair.of collapsible plugs,~..duringr-.itsfmove-
casing. -string, ~discharging .the
from 2 cementing -collar- disposed .on the
casing string slightly. .above ‘the . .shoe. . This
‘stage, ‘long section

cementing behind:casing. | -

These. respective

close.the cementing collar to pre-
-1t will :be.notegd that An
finds passage through

caused by distortion:or

-+ It is very practicable: to employ the practice. of

“confining . the slurry between- g bair-of-collapsible

“-plugs, both of design.of plug 134,.during the slurry

60

rmovement “within g, - casing .string,

Slurry. discharging. e
- The  -above. ~deseribed Practice,

charge the slurry through the shoe.. In .such

.practice; the.- primary plug 134, preceding -the
Slurry -in-its :movement ‘Within .the casing .String,
- becomes trapped .n the trapping .collar a1,

‘Slurry stream-to flow around the._',plug

and-dishcarge from the-shoe; .and the :seecondary
-plug 134, following . the slurry .in itg -movement;
~within the-casing.string, Stalls above the. pPrimary
Pplug -and stops
“collar nipple..
65

within -the. bore.- 0f the trapping
This crestes Dressure rise.on the
bump at .the surface to denote completion of the

employing

1dentical collapsible -plugs 134 to confine slurry

“therebetween for. discharging at the- shoe, may
70

01 such length. that both the _pzrimary and sec-
~ondary -collapsible -plugs

75

could become Trapped

therein;: and . the flow Stream . would continue
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past the secondary plug through added open-
ings provided on the longer trapping collar
nipple for this purpose. |

In my method employing the cementing col-
lar in multi-stage cementing, it will pe noted
that the second stage cementing does confine
the slurry bhetween a pair of collapsible plugs in
continuous cementing practice.

Conditions and circumstances may ocecasion-
ally be found In which my cementing collar, with
ports open, may he used to receive fluid into
the casing from the well bore. '
" have been determined that such situation. is to
he met, then my cementing collar 1s placed on
the casing string, at the desired jevel: and this
collar is sO placed without having any port discs;
 that is, the ports are open when the collar 1S
placed; and no hafles are carried within this

collar.

This stripped collar is sO used whenever it 18 =

desired that any fluid be caused to flow from
the well bore into the collar. The following are
indicated as examples of such use.

(A) Water or well fluid may be forced down-
wardly through special means which may be enl-
ployed to cause the flow to be discharged out
of the shoe at the nottom of the casing, and
into the well Dbore, srom which it may return
into the casing through the open ports of my
collar.

(B) Slurry may be caused to flow in fthe same
manner, and be received back through the ports
"~ of my collar, into the casing, for the purpose
of cementing a liner therein.

Wwhen either of the operations indicated under -

(A) or (B) above arc carried out, it will be nec-
essary to provide within the casing an guxiliary,
or secondary and smaller, string of pipe, eX-
tending from the earth’s surface to 2 point well

helow my collar; and such auxiliary conduit is -

indicated by the word “means” under the head-
ing (A) immediately above. Such auxiliary
means is sealed to and retained within the cas-
ing, at & point below My collar, in the conven=

tional manney, O in such manner as the oper- ..
Tn any event when the fluid

or slurry (as the case may be) returns from
the well bore into my collar it will fill the region

- within my collar immediately about the auxil-

iary string and pass upwardly within the cas-= &

. during this operation, the

other fluid. |
In the employment of the sliding sleeve mem=

per within any collar to be used in my method,
o, modification Mmay he made In the outer tai-
pered wall section of this sleeve, if desired. This

modification 18 indicated in Figure XII, where—

in a series of circumferential cTO0VES 64a may
pe provided. within these oTO0VES there_ ig space
in which may be -accommodated any minor for-

eign materials to be found between the tapered
faces of the sleeve and of the wall of the col-- 6

lar. This construction will then provide & rl;um-
her of lands, each of which will more effectively

m fhe event it should be desired, the sliding

sleeve in my devic | ma
to include only such structure and design 1t

the sleeve as will be found in the up_per part
“thereof above the passageways through its walls;

and when SO constructed no passageways are
needed. Also my sleeve may be made 1In two - 75

|

L
|

- 1

|
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e Tay he <hortened and made -
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pieces, by dividing it on a horizontal line at or
below the base of the inclined side wall of the
sleeve: and when thus made in two pieces they
may be joined together by the use of threads,
or other means of joinder.

I claim:
1. In apparatus for cementing pipe in a well

bore, a collar provided with ports through its
walls; a slideable cylindrical sleeve disengage-
ably carried within said collar and having pas-
sageways through its walls, said sleeve being pro-
vided with an internal shoulder, the said ports
and passageways heing ipnitially in communica-
tion: a lower hafile disengageably secured in the
sleeve and initially closing the passageways,
means for disengaging the lower baffle and for
moving it downward into a position of support
by the shoulder to open the passageways, an
upper bafile disengageably secured in the sleeve
above the lower bafile; Means for disengaging
the upper baffle from the sleeve and for moving it
downward into encagement with the lower bafile

- to close the passageway and for disengaging the

sleeve from the collar to move it downward to
close the ports.

o In apparatus for cementing pipe within a
well bore, a collar provided with ports through
its walls; serrations OI the inner wall of the
collar: a slideable cylindrical sleeve carried with-

~y in the saild collar and provided with passage-

ways through its walls, said sleeve having com-
plementary serrations on its outer wall disen-
ga.geably attached to the serrations on the collar,
the sleeve being soO placed as to align its pas-
sageways with sald ports when the serrations
are engaged; moveable means disengageably at-
tached within the sleeve for opening the passage-
ways; moveable means disengageably attached
within the sleeve for closing the passageways,
means to disengage the first named moveable
means and move it downward to open the pas-
sageways; means to disengage and move the sec-
ond named moveable means downward to close
the passageways; and pressure actuated means

-~ for disengaging the serrations and sliding the

«leeve downwardly to close the ports.
3. In apparatus for cementing pipe within a
well bore, a collar adapted to be incorporated in

o string of well casing SO as to form a part

thereof and having discharge ports through its
walls said ports heing in communication with the
well bore when disposed therein; & slidable sleeve
arranged within the collar and provided with
passageways through its walls; a movable annu-
lar - baffie disengageably attached within the
sleeve in position to initially close the passage-

~ ways and adapted to open the passageways when

moved downwardly; and means to disengage the
paflle from the sleeve and move same downward-
iy to open the passageways.

4. In apparatus for cementing pipe within a
well bore, a collar adapted to be incorporated in

- a string of well casing S0 &S to form a part thereof

and having discharge ports through 1its walls
said ports being in communication with the well
bore when disposed therein: a slidable sleeve ar-
ranged within the collar and provided with pas-
sageways through its walls: and a movable an-

-0 hular baffle disengageably attached within the

sleeve in position to initially close the passage-
ways and adapted to open the passageways when

- moved downwardly; means to disengage the baflle

from the sleeve and move sSame downwardly to
open the passageways, the outer wall of the
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bafile being provided with sealing rings to fric- sleeve in the collar: g mmoveable cylindrical lower
tionally engage the walls of the sleeve. bafile within said sleeve disengageably attached

5. In apparatus for cementing pipe within a to the walls thereof and so arranged as to ini-
well bore, g collar brovided with eylindrical walls, tially close said bassageways and so constructed
having g plurality of discharge ports there- 5 that it wil open the same when moved down-
through: a slideakhle cylindrical sleeve disengage- wardly; means for disengageably attaching the
ably atiached to the inner wall of said collar, lower bafile to the sleeve; a longitudinal passage
and provided with passageways through the walls, extending through the lower bafie: g movable
the ports ang pagsageways being Initially in com- cylindrical upper baflle within sald sleeve dis-

munication, the sleeve keing so constructed as to 1o cnigageably attached to the walls thereof and ini-
close the ports when it is moved downwaxrdly vially arranged above said bassageways and so
within the collar; means for moving the sieeve constructed that it will close the same when
downwardly in the collar to close the ports ; and 1t IS moved downwardly: means for disengage-
the inner wall of the collar being provided with ably attaching the upper baffle to the sleeve:
8 tapered area, and the outer wall of the sleeve 15 & longitudina] bassage extending through the up-
being provided wiih 2 tapered area, the twao said Der bafile; a trin ball arranged to enter the lower

areas being complementary and so arranged and bafile and being of such size that it wil not pass
constructed that they will effect wedgelike frie- varough the lower baifle so that it will cause the
tional engagement when the sleeve ig forced disengagement and dowaward movement of said
downwardly. | 20 baflie in response to pressure exerted within the

¢. In apparatus for cementing pipe within a well pipe from above; separate trip hall means
well bore, a collar provided with cylindrical walls, Of such size that it will not bass through the upper
having g plurality of discharge vorty there- bafile so that it wil cause the disengagement ang
through; s slideghle cylindrieal sleeve disengage- downward movement of said bafie in response to
ably attached within the collar, and provided with s5 pressure exerted within the well pipe from above;
passageways through its walls, the ports and pas- and stop means carried by said sleeve and so
Sageways being initially in communication the rranged as to limit the downward movement of
sleeve being so constructed as to close the ports sald baffies, so that increased pressure exerted

when it is moved downwardly within the col- against the last Named trip means win cause the
iar; means for moving the sleeve downwardly in 30 disengagement and downward Imovement of the
the collar to close the borts; and the inner wall sleeve to close the borts.

of the collar being provided with a tapered area, SYLVESTER B. SCHNITTER.
and the outer wall of the sleeve heing provided
with a tapered area, the two said areas being References Citegd In the file of this patent
complementary and so arrax;{ged and constructed s UNITED STATES PATENTS
that they will effect; wedgelike frictiong] engage- T 1oy T g | A
ment when the sleeve is forced downwardly, the ggﬂfg 65170 Ha.]lﬁaul?fon Ma, Iﬁt_.lg%
heveled area of the sleeve being provided with gz 1 ;499"3 16 Olivhant ) Junz 24 1924
Series of circumferential grooves. 1’941’405 Manning _______ Dec. 26. 1933
7. In apparatus for cemeniing well pipe within A0 51155:609 McClendoﬂ “e_t_;jm“ ADI.' 25’ 1939
& well hore, ga cémenting collar providegd with 2,168:735 Gilstrap ST Au' 3Jr 1939
cylindrical walls having a blurality of discharge 2’191"750 Brown . Feh gé7, 1940
poris therethrough; a slideable cylindrical sleeve 2:244;’354 Boggs et al. June 3 1941

dlsengageably attached to the inner wall of said *
collar and provided with passageways initially in . 2,510,483 Wickersham _______ Ieb. 9, 1943

10
communication with said POTLs, said sleeve he- gg;gggé ggﬂ b al . S Aﬁr' 23’ %gig
inng so constructed that when it is caused to 2J368:419 McGiV-éal_-é-i‘:_;l- o er .. 30 1945
move downwardly within the collar it will close 2.370.833 Baker ' ““M:? 9. 1945

the ports; means for disengageably attaching the 2435016  Pitts ___________ Jan. 27, 1948
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