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This device is primarily intended for the ce 
menting of casing or pipe strings, commonly 
used in bored holes penetrating the earth's strata. The operations herein contemplated include in 
terval cementing which constitutes the art of 
discharging slurry from and around a pipe string 
at more than one elevation along the vertical axis of a bored hole. 
The primary object is to provide an apparatus 

for cementing casing at more than one level 
within the hole; and in practice it provides Con 
trol mechanism through which the lower level is 
first cemented, and thereafter an upper level, or 
upper levels may be cemented. 
There appears never to have been used, before 

my invention, a positive sealing-closure of the 
discharge ports which is effectively operated while 
all pressure present is maintained within the Casing. 
It should be obvious that it is very undesir 

able to have to rely upon a lessening or with 
drawing of pressure within the casing in order 
to close the discharge, ports of a cementing col 
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reduced or no longer maintained within the cas 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 bored hole, and immediately within 
the area of the discharge ports. Attempting clo 
sure by lessening the pressure creates an action 
of water-hammer or hydraulic shock, with at 
tendant damaging effects on the slurry. - 
In short, at the very point and place where 

it is most desired that firmness be maintained by 
the cement in place, the former methods for at 
tempting closure have lessened the pressure; and 
the very important port-and-strata-sealing that 
was sought after, by the cementing operation, 
was weakened and made non-dependable. In the 
former systems, at the time of the aforesaid 
pressure reduction designed to accomplish port 
closure, there was an appreciable reversal of 
movement in the slurry after it was put in place; 
and such reverse movement has decidedly in 
jurious effects on the partially dehydrated and 
setting slurry. Disturbance of integrated cement 
destroys its value. Reversal of movement within 
the area adjacent to the discharge ports will 
transmit and continue such injurious effects well above the ports. 
In my method the slurry is placed and main 

tained without such reversal of movement; and 
I prevent this reversal of movement, which is 
created when port closure is brought about by 
the reduction of pressure within the casing, a 
practice inherent in the methods of these old devices. 
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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 applied for the winning of the min 
erals sought after (that is to Say before or dur 
ing the production of oil, gas, Sulphur Or other 
minerals sought). w 
Leakage through the discharge ports may be 

either from the inside of the casing outwardly; or, 
it may be from the outside of the casing inwardly. 
Port-Sealing to be effective must preclude the 
passage of fluid of any nature, in either direc 
tion through the portS, at the time, and after, 
the cementing operation is completed. There 
fore, these old devices are particularly unsatis 
factory in that they provide neither a positive 
Seal inside nor outside of the discharge ports 
after they have functioned. 
The instant invention is designed to afford both 

inside and outside Seals; and when used there: 
is no chance of a disruption of the integrated 
cement plug within the area of my cementing 
collar by Subsequently found pressure, either 
within the casing or within the bore thereabout. 
In light Of this Specification, there Will be found 

among the objects of my invention, the follow l?lg: 

(c) A method for cementing pipe in any well 
by discharging slurry at a level, or successively 
at different levels, whereby the slurry is intro 
duced into the hole annulus to achieve complete 
peripheral dispersal about the cementing collar, 
and then the slurry is made to reform into a 
uniform and homogeneous mass. - 

(b) A method for cementing pipe in any well 
to prevent a gyrating action within the dis 
charged slurry; and to prevent any spiraling of 
Such slurry about the vertical axis of the pipe. 

(c) A method for cementing pipe in any well 
by directing the flow of the slurry in such a man 
ner as to create turbulence; and which turbu 
lence is reduced to a uniform leveling-off by the 
action of the slurry in a meeting and contact 
ing of opposed flows, at a point closely adjacent 
to and beyond the point of discharge. 

(d) a method for cementing pipe in any well 
at two levels without any time lapse in the con 
tinuity of its first shoe slurry placement and of 
its Subsequent cementing collar slurry discharge; 
or, alternatively, at two levels, with a selective 
time lapse between the first shoe placement and the Subsequent cementing collar discharge of 
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slurry; and either procedure being elective by the 
operator, based on physical conditions en 
countered. (e) A method for cementing pipe in any Well, 
wherein a volume of slurry is maintained be 
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 
slurry from casing below and acroSS and above a 
Selected level of precarious characteristics (here 
inafter described); and which slurry placement 
is followed, in immediate succession, by a Second 
discharging slurry from casing, below and a CrOSS 

10 

and above the same selected level of precarious 
characteristics, the whole operation resulting in 
the complete integration of all cement placed. 

(g) A method for cementing pipe in any Well 
in which is employed hydraulically operated 
means for opening the terminal ports of the 
cementing collar; and other hydraulically Oper 
ated means, for closing and sealing the terminal 
ports of the cementing collar. (h) A method for cementing pipe in any Well 
employing activated means to provide egreSS 
from the casing; and employing other activated 
means to shut-off such egress; and further em 
ploying still other activated means to perma 
nently seal-off such egreSS from the casing, and 
analogically and conversely shutting off all Sub 
sequent ingreSS thereto. (i) A method for cementing pipe in any well, 
employing means for closing and sealing the ter 
minal ports of the cementing collar to be accom 
plished within a defined area having a constant 
pressure therein, being 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 is damaging to slurry 
in place. (i) A method for cementing pipe in any Well, 
in which the final pressure developed by the 
pump on the casing may be retained, or released, 
wholly or in part, without any damage to the 
slurry in place. (c) A method for the interval cementing of 
pipe in any well, employing casing cementing 
plugs, whereby the terminal ports of a cementing 
collar, unopened for any reason whatever prior to 
the drilling out of the cement in the Casings, may 
be effectively sealed against leakage from Within 
and from without the casing; and which Sealing 
does not require an after-cementing Operation of 
any nature. (2) In the cementing of wells, a cementing col 
lar provided with port means which, when 
opened, will permit a 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 of use and operation that it may be 
made to provide a single means for closing and 
sealing the discharge ports; or to carry a plu 
rality of different means for Such purpose; and 
when provided with plural means, one 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, and other means for closing 
ports, operation of the collar being so simple 
that it may be safely and effectively used by un 
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4. 
trained labor and yet result in most dependable 
Operation. My method and my device, and its construc 
tion, operation and use, is illustrated in the ac 
companying drawings, which disclose a satisfac 
tory and preferred form of my device. It is to 
be understood, however, that I can practice my 
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 from the structures 
delineated will not depart from the spirit and 
essential principles of my method. 
In the accompanying drawings: 
Fig. I is a 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. 

Fig. II is a partially sectionalized elevation of 
a typical cementing collar, before the cementing 
Operation is performed. 

Fig. III is a 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 carry a 
trip member; and in which the terminal port 
discs have been dislodged. 

Fig. IV is a partially sectionalized elevation of 
a cementing collar in which the baffles have been 
forced to lower position, closing the sleeve pas 
Sage. Fig. W is a partially Sectionalized elevation of 
a part of the collar in which discharge flow dis 
persal mechanism is disclosed. Fig. VI is a partially sectionalized elevation 
of a typical collapsible cementing plug. 

Fig. VII is a partially sectionalized elevation 
Of a cementing collar carried by and below a cas 
ing in which a collapsible plug is provided with 
a rod extending into the collar to carry a trip 
Inenber. Fig. VIII is a partially sectionalized elevation, 
comparable to Fig. VII except that the sliding 
sleeve has been forced downwardly into final posi 
tion, Sealing the terminal ports. 

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

Fig. X is a sectionalized elevation of a trapping 
collar, in which the collapsible plug shown in 
Fig. WI has been trapped. Fig. XI presents schematic drawings depicting 
Seven stages in the disposition of parts of my 
???? at various steps in plural cementing opera 
IOS. Fig. XII is a 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 operation 
of devices required thereby are indicated by nu 
merals; and numeral indicates the earth's 
strata; and the numeral 2 identifies the bored 
hole of a well, whether it be an oil well, a gas 
Well, a water well or other. 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 
depth, usually to a point near the bottom of the 
hOlle 9. In Fig. I a typical string of casing is in place, 
and carries upper cementing collar 5, lower 
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cementing collar 6, 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 a 
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 is carried on through Collar 
6, further up the hole; and a third cementing 
operation may be brought about through the use 
of collar 5, which is still higher on the casing string. 
Further cementing operations may be 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 and 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 
such cementing collar. The lowermost collar 
carries movable baffles having a smaller diameter 
than that of the baffles in the cementing collar appearing next above it in the casing string; 
and the diameter of the baffles increases in the 
succeeding upper collar, or collars, so that the 
collar placed highest in the string carries baffles 
of the greatest diameter. 
The arrangement heretofore indicated, and 

particularly that depicted in Fig. I, is intended 3 
for plural or multiple cementing operations. 
However, it must be well understood that, where 
the job demands it, a single collar can be used, 
together with the conventional shoe 3, to effect 
a dual cementing operation. Further typical 
cementing collars are simply added to the string 
of casing at the several levels where further cementing is to be done. 
Referring now particularly to the structures 

and elements depicted in Fig. II (and also in 
Figs. III and IV), it will be found that upper sub 

is provided in the form of a short cylindrical 
connector, to attach casing string 4 to the Sub 
f6, which is in turn connected to body 28 of a 
typical cementing collar (such as is indicated by 
numerals 5 or 6 in Fig. I). 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 Will 
be made more apparent hereinafter. 
The upper Sub is provided with female top 

threads 2, which comprise companion threads 
for attachment to threads at the end of a length of casing. 
Sub is provided with a square shoulder 3, 

for horizontal locking and frictional engagement 
with the mating surface provided by the Square 
shoulder 9 on the sleeve locking sub 6, the 
latter being used as a connector for attaching sub to body 28. 
Sub is provided with male bottom threads 

14, to engage female threads on the sleeve 
locking sub 6. Sub is provided with an 
inner bore 5, which has a diameter similar to 
the bore of casing 4 which carries the cementing collar. 
Sleeve locking Sub 6 is provided With a Series 

of horizontally disposed female Serrations 8. 
These are preferably slightly rounded. So that 
their indentations may more easily mate and form locking engagement with complementary 
male serrations 56 in the top of movable sleeve 55. 
The sleeve locking sub 6 is provided With a 

square shoulder 20 for horizontal locking and 
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6. 
frictional engagement to a similar mating sur 
face 36 on the upper face of the body 28. This 
sleeve locking sub is provided with internal bore 
2í of appropriate diameter to receive the outer 
extremities of sleeve serrations 56 when the 
sleeve 55 is moved downwardly, and after the 
upper end of this sleeve has been contracted 
inWardly by Such downward movement. There 
is a certain capacity of recoil, or springlike action 
in the end of the sliding sleeve itself, so that, 
after passing to its final resting place (as Will 
be hereinafter explained), the upper end of the 
sliding sleeve, having a square shoulder 79 Will 
eventually become lodged and locked beneath. 
lower shoulder 23 of the sleeve locking Sub 6. 
The sleeve locking sub is provided with lower 

male threads 22 to engage complementary 
threads 35 on the top part of body 28, Which 
body is the long cylindrical member threadedly 
connected to Subs 6 and 5, and Which houses 
rinost of the operating mechanism of the cement 
ing collar (5 or 3) of which it is a part. 
There are shearing screws 29 passing through 

the walls of body 28, and through the Wall of 
sleeve 55 and into the Wall of the upper baffle 

5, so constructed and disposed that when this 
ba?ide is moved downwardly these screws are 
sheared. Also when the sleeve 53 is moved down 
Wardly (an operation subsequent to the move 
inent of the baffle 85) the remaining, part of 
these screws are again sheared. Therefore, it 
Will be seen that, ScieWS 29 (of which there are 
several) perform the function of holding to 
gether in proper relation, and in their initial 
positions, the members 85, and 55 in positions 
related to the body; 28. Through the "wall of 
body 29, there are provided' terminal ports. 32, 
3.ii'anged for the final discharge of the flow 
stream from within cementing collar S or 6; into 
epen hole 2. These -terminal ports are provided 
with renovable closure discs 3, which blank 
them off, to close and seal them, until Sufficient 
Riegsule on the flow stream is exerted to open 
them by forcing discs 33 out of position. 
Riscs 3 inay be kept in place until the stage. 

of operations is reached which requires their 
dislodgement; and in order to have them prop 
erly and safely maintained meanwhile they nay 
be renovably attached to the body 28 by Some 
Suitable feri’OUS . Or 'n On-ferrOS COmpound, or 
they may be yieldably and temporarily fused in 
position and in attachment to the body. 28 by 
the use of suitable fusible naterial; and what 
ever material is so used the same is indicated by numera 3. 
There are provided, through the wall of the 

body 28, certain keys 33, which extend beyond 
the internal face of this wall and into certain 
key Ways or milled grooves 73 provided in the 
LLLLGHLG0LSLS S LLS00 SLL S S L0LGG0LLLLLLL LLLLLLLGL S0YSYLLLLLL0L S 
grooves will allow very limited vertical movement 
of the sliding sleeve; but they are narrow, and 
their width conforms to the width of keys 33; 
so that while the sleeve may slide vertically along 
these keys, the sleeve may not rotate or turn, 
because of the pressure of these keys. 
These provisions for keys and grooves are re 

quired, because whenever a cementing operation 
is completed, through the use of any cementing 
collar, it is necessary for the cement to be al 
lowed to set and harden; and alertain quantity 
of cement Will be found to have set and hardened 
within the cementing collar; and all such cement 
therein inust be later drilled out with a bit which 
rotates. Were it not for the provision of keys 33 
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and grooves 73, the sleeve 55 might have a tend 
ency to turn within the body 28, and this would 
render it impossible, or at least difficult, to drill 
out the cement. In this connection it is to be 
noted also that the baffles, which are employed to 
receive force for moving the sliding sleeve, must 
themselves be made ôf drillable material. They 
will be drilled out, along with the cement accu 
mulated and hardened within the cementing col 
lar. Some suitable bonding or 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 be made square, or rectangular or hexagonal, 
etc. Two of them will be sufficient; and they 
must be lined up perfectly with the groove 73. 
For this reason, among others, it is desirable that 
keys 33 be set exactly in their proper places and 
depths, and welded firmly there. This practice is 
recommended, notwithstanding that the keys may 
be 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 
hold keys 33. Bore 38 in the lower part of body 28 is of 
slightly smaller diameter than the bore 40 of the 
upper part of this body. This arrangement is 
made because of the fact that, between these two 
bores, there is a tapering bore 39 which is prefer 
tably 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 
degree of the tapering is small; and it is provided 
to afford a final resting place for a wall Section 
of complementary inclination (that is of wedge 
like inclination) on the outside of the sliding 
sleeve. The taper on this sleeve is indicated as at 
64; and between these two tapered and comple 
mentary surfaces there will eventually be made 
a locking and wedging and mating contact, to 
effect final and permanent engagement between 
sliding sleeve 55 and body 28. 
Body wall 28 terminates at its lower end in 

Square shoulder 4, which will lock in frictional 
engagement with a complementary shoulder 46 
in lower Sub 45. This lower sub is carried by the lower end of 
body 28; and it is provided with male threads 47 
on its upper end; and these threads find engage 
ment with the companion threads 37 of body 28. 
The interial bore 48 of the lower Sub 45 corre 
Sponds in diameter with the bore of the casing 
4, to which it is attached through the use of 
female threads 49. The shoulder 50, constituting 
the upper face of lower sub 45, has a special func 
tion in that it fixes the farthest limits of the 
movement of slidable sleeve 55 in its downward 
progreSS; and the Squared end 74 of this sleeve 
finally comes to rest on this shoulder. This 
shoulder 50 prevents any undue stress which may 
otherwise come about between the tapered faces 
39 and 64; and it is 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 in the use and op 
eration of this device. Its general structure and 
appearance is indicated in Figs. II, IV, VIII and 
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VIII. Its internal diameter is constant, being sub 
staritially that of the casing 4, which carries the 
cementing collars 5 and 6. However, its external 
diameter is greater at the top of the sleeve than 
at 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 into its final 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 57, horizontally dis 
posed, and made to lessen the cross section of the 
sleeve wall, the better to provide spring action 
when Serrations 8 and 56 are disengaged (upon 
the downward movement of the sleeve), and also 
to allow the upper wall of the sleeve to spring into 
position after its downward movement. This 
Springing recoil may be provided for by a pre-set 
expansion of the top of the sleeve outwardly, to a 
slightly greater diameter than its inorinal original 
diameter; and this pre-set expansion may extend 
through and to a 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 í 8. These slots terminate in 
lower enlargements 78, which are provided to 
further leSSen the material in the Wall of the 
sleeve in the vicinity of the pre-set expansion, 
So that Spring action may better be accomplished 
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 
fit closely Within this body, and yet be allowed 
to move downwardly therein when Sufficient force 
is exercised therefor. The diameter of the lower bore of the body 28 
is leSS than the diameter of the upper bore of this 
body; and a complementary construction will be 
found in the sleeve itself, because the latter must 
eventually move downwardly within this body. 
The external diameter of the lower part 72 of 
the sleeve member therefore closely approximates 
the internal diameter of the lower bore of the 
body 28. The tapered wall Section 64 of the sleeve, so 
made to provide a wedgelike member, to fit tightly 
against the tapered section 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 6 may be machined around the 
outer diameter of the sleeve; and these grooves 
carry resilient material formed to provide sealing 
rings 60. Sealing rings are thus arranged to 
prevent the passage of fiuid between the Wall of 
body 28 and the wall of the sleeve member. 
One or more Sealing rings 8 may be arranged 

below the tapered section of the sleeve, compara 
ble to Sealing rings 69. Such a lower ring may be 
carried in a horizontally disposed groove 69, which 
is comparable, except for size, with groove 6. 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 below such section. 
A plurality of shear screws 67 holds the lower 

baffle 96 to the sleeve, until this baffle is 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 10, which is a short cylin 
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drical ring of drillable material; and it is pro 
vided with external threads i{d for engagement 
with companion threads 44 ct, in the inner Wall of 
the sleeve. This baffle stop fixes the limit of the 
downward travel of lower baffle 36; and this baf 
fle is provided with a lower face - which will 
come te rest o:a uppet face à 2 of the ba?ile Stop. 
It is to be noted that the internal bore 6 of the 
lower part of the sleeve is the Sarne as the inside diameter of casing . 
The sleeve is provided with passageways ; 

and these are initially aligned with tertainal ports 
32, which are arranged through the Wall of the body 28. 
Passageways are closed by lower baffle 98 

before any actual cementing is done. Therefore, 
this baffle must be noved downwardly to open the 
passageways; and the Lower bafle is thuis moved 
by the action of hydraulic force (as will be here 
inafter explained); but even at this point in the 
operation, port, 32 remains sealed with disc 3 
for a time; and the latter must be forced out 
wardly by hydraulic pressure from within the 
cementing collar. After the yielding of disc 3) 
the casing fow stream can and will flow through 
passageway 7, and be discharged out of port 32 
into the open hole 2, of the well surrounding cas ing 4. 
Within the upper section of the sleeve there is 

provided upper ba?ile 85, which is a short cylin 
drical merinber of drillable material. The Outside 
wall face 94 of the upper baffle has a diameter 
equal to that of the internal diameter of the 
sleeve, over the inner Wall Of Which this baffle 
may be made to slide downwardly. In its initial 
position (before sliding downwardly) the outer 
Wall of the upper affe lies against time inner wall 
of the sleeve, and aids tha keeping of engagement 
between the Seirations 55 and 8. 
Sealing rings 86, carried in grooves, 87 are dis 

posed about the circular periphery of upper baffle 
85 and of lower baffle $3 to prevent the passage 
of filid bstWee: the Olter Walls of these bafileS and 
the inner face of the sleeve before and after and 
during the movement, of these affles. 
The lower shoulder 98 of upper-baffle 85, and 

the upper shoulder 5 of lower baffle 95 meetina, 
corn innon horizontal plane, So that these baffles re 
main in close contact while in their initial posi 
tion; and also after their final movement. 
At the very top of the upper baffle 85, there is 

a straight vertical bore 93, which is slightly less 
in diameter than the diameter of the casing 4. 
There is a tapered bore 92 in the upper baffle, 
terniinating in Straight bore 9 of this baffle. 
There is a straight bore 4 in lower baffle 96; 
and this stiraight bore is of the same diameter 
as the straight bore 9 in the upper baffle. There 
is a tapered bere 93 in the lower baffle 96, and 
it ends in the Straight vertical bore - 2 of this baffle. 

he tapering of bores 32 and 83 Within baffles 
85 and 96 is not relied upon to provide or assist 
paSSage of collapsible plugs. These plugs, on the 
other hand, have inherent characteristics and 
design allowing them to conform to retaining 
Walls and pass through openings having smaller 
measurements than the plugs themselves. Note 
that the angle of inclination of the lower ribs 
133 on a typical collapsible plug, as in Fig. VI, 
does not conform to that of the taper in the baffles. 
From the foregoing description of the several 

bores and diameters of the adjacent baffles, it will 
be seen that the internal diameters of the pas 
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sageways through these baffles presents an open 
ing of greater diameter at the top of the upper 
baffide 35 and an-opening of considerably less; di 
aneter at the bottom of the lower baffle 96; and 
the tapered walls of these baffles Will furnish 
lodgment -or resting places for certain trip " mem 
bei's, which are designed to receive hydraulic 
force-With the object of moving these baffles; and 
typical of these trip members finding such lodg 
rent is trip member it, which comes to rest upon the walls of tapered bore 63. 
Trip member 5, which articulates with lower 

ba?e 93, is made of material which may be 
drilled out, after the cementing job is done. It 
constitutes a Ynesting and sealing device to close 
off the opening in the bottom of the lower baffle. 
It will be noted frcin the drawings (and the fore 
going explanation) that the member 5 has a 
diameter:Small enough to pass by the upper baffle 
Without lodgment; and it is necessary that it 
also pass downwardly through the casing, from 
-the surface, and through all cementing .Collars 
carried by the casing above the particular collar 
under consideration, without being obstructed in 
its downward movement. That is to Say, the 
lower cementing collars in a string of casing-will 
be provided with baffles having internal diame 
ters smaller than those found in the upper collars. 
A trip member, such as 5, 2 and f2, may 

be formed in the shape of a ball, or cone, Or 
have the appearance of an inverted frustum of a 
cone. Grit may be a flat disc having bevelled 
edges. In any event it must constitute means, 
designed and made to find lodgment upon the 
shoulder or tapered bore of a particular baffle, 
Which will later be caused to move by the force 
of hydraulic pressure exerted thereupon (or upon 
other nenbers. Of this: class). 

In Fig. III it will be noted that trip member 
4-5 has an extension device or rod f 6 connected 
to its under side and to the collapsible cement 
ing plug below, so that members 5 and 7 
are-fixed on the opposite ends of this rod. 
The plug fit is so made that it will have a 

Snug fit in passing downwardly through the cas 
ing A, and will collapse inwardly and become 
-elongated when passing through . cementing "col larS5 and 5. 

In speaking of the plug 7 as being collapsible, 
it is to be understood that what is meant is that 
Such member has the capacity to take on the ir 
regular shape of any opening or passage through 
Which it inay be forced to move, but that it is 
capable of Springing back to its former shape. 
Therefore, when collapsible plug T comes into 
position in casing 4, below any cementing collar, 
it Will be found to fill the inside of the casing so 
as to prevent the passage of fluid around or about the plug. 
Trip inenber 5 is not collapsible; and when 

it finds lodgment upon the internal taper of a 
baffle it will receive: the full force of the hydraulic preSSure exerted upon it from above. 

It is to be noted that member ! Í5 comes into 
its resting place on tapered wall 63 of the lower 
bafile 96 because of hydraulic pressure exerted 
On the plug f; and thereafter this pressure is 
:ií'eceived : by both the member # i 5 and the mem per S. 

When Such pressure on member if 5 and mem 
ber 96 is sufficient it will cause the downward 
*movement of lower baffle 96 from the position 
-indicated in Fig. II, until it reaches the position 
indicated in Fig. III, where it rests upon baffle Stop . 
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It must be borne in mind that all of the baffles 
indicated in this specification, and all of the trip 
members, of which 5 is typical, and all of the 
rod members, such as 6, and all of the col 
lapsible plugs, such as 7 or 34 or 45, 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 is 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 5, ex 
cept that member 20 is larger and will come to 
rest upon the inclined wall 92 of upper baffle 85. 
It is to be noted also that member 20 is con 
nected to a rod-like or tubular member 46, ex 
tending above it; and this last named member : 
is fastened to collapsible plug f45. (See Figs. 
VIII and VIII.) In Fig. IV Will be found a Special trip member 
f2, which is not connected to any rod or tube 
structure (such as 6 or 46); nor is 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 103 of 
the lower baffle, blocking and closing the pas 
sageway within this baffle. This special trip 
member is employed only when it is found de 
Sirable that there be a lapse of time after 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 f 5, 6 and f 7, in second 
level cementing operations; and when so used 
the trapping collar 7 is not used in the casing 
String. Therefore, member 2 is an alternate 
for use in Second level cementing operations. 
However, it is a requisite in third level cementing 
Operations, and in other cementing operations 
above the third level. The trip member 2 
is simply dropped into the casing fluid at its sur 
face; and then it is allowed to gravitate to its 
final position. 

In the discharge of the flow stream from body 
terminal ports 32, after they have been opened, 
as hereinabove explained, it should be evident 
that Such flow Stream can be allowed to fix and 

i 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. There may 
be physical conditions under which it may not be 
found practical to provide such means on the 
outside of the cementing collar, because the 
inclusion 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 a 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 is 
to be avoided if possible). Also, the dislodged 
portions of the stratum forming the wall of the 
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well bore may become intermingled with the 
slurry introduced, and result in an impairment 
of the strength of the latter. 

Therefore, I employ special dispersal means 
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. 
Such means may take many forms; and a 

typical form of such means is disclosed in Figs. 
W and IX, wherein there 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 25 are typical; and the 
oblique runways, which are inclined from the 
vertical, are called arm runways, of which 26, 
f27, 29 and 30 are typical. 
Shank runway 28 receives flow at its lower 

most end, and discharges flow, from its upper 
most end, into communicating arm runways. 
Shank runway 25 receives flow at its uppermost 
end, and discharges flow, from its lowermost 
end, into communicating arm runways. 
In a typical arrangement there will be found 

a pair of Oppositely disposed shank runways f28; 
and likewise there is a pair of oppositely disposed 
shank runways f25. 
Each arm runway is so positioned and inclined 

as to have a companion arm lunway disposed 
at the same angle and arranged to discharge 
flow in the exact opposite direction of the flow 
from the arrin runway first mentioned. Each 
arm runway has a cross-Sectional area, Slightly 
less than one-half of the cross-sectional area of 
its communicating Shank runway. 
The net result of Such an arrangement is to 

create initial turbulence, and to prevent unde 
sired channeling. The velocity of the flow of two 
Opposing streams meeting between the outlets of 
opposed arm runways is dissipated; and the tur 
bulently intermingled flow stream resulting from 
a combination of these opposite forces will then 
proceed to the points of least resistance, and 
completely fill the area about the cementing col 
lar. Such an arrangement and operation Will 
make and produce a far more homogeneous 
placement of a slurry mass than may be had 
without such means. Unifornity in the density 
of this mass in the discharging area is a most 
desirable objective indeed; and my structure and 
method have been found to fully effect such ob 
jective. The structure immediately hereinabove dis 
cussed is more than means for deflecting the flow 
leaving the discharge ports in the cementing col 
lar. 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 
geneous slurry results. Also there can be n0 
cutting away of the walls of the surrounding 
earth's stratum as a result of high velocity dis 
charge. 
While the device illustrated in Figs. W and IX 

may have the construction therein shown, it is 
to be noted that instead of tubular membel's for 
the runways there may be used rectangular 
channels, or conduits of any desired shape. For 
instance, a flattened or elliptical tube may be emi 
ployed, or an arc of a tube may be employed. 
The conduits must be finally built and Securely 
fastened together and well attached to the body 
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28 of the cementing collar. For this purpose the 
use of Welding 3 is ideally suited. However, 
conduits may be fashioned as a part of the body itsel. 

It should be obvious, of course, that the Spe 
cial dispersal means, which I have just described, 
may be employed as an attachment to a conven 
tional Shoe 3 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 Sinaple 
length of casing which has been previously pro 
vided with suitable discharge ports, so that these 
ports may communicate with ny dispersal in eans. 
In other words, such means may be used in 

connection with my cementing collar 3 or 6, 
or it may be used in connection with any Suitable 
perforated pipe employed for flow, delivery and 
placement of fluid. When so used the same ad 
vantages will be found as are hereinabove claii ined 
for its use With my cementing collar. 
The collapsible cementing plugs herein rafel'led 

to, of which that shown in Fig. Wi is typical, Inay 
be made in a variety of shapes and sizes; and the 
one illustrated is merely a preferred form. It is 
required that the plug be made of l'esilient nar 
terial, because it must be collapsible. Perhaps 
the best material for suech use is rubber, natura 
or synthetic; and the formula used to produce 
the rubber should result in a composition of rela 
tively soft and yielding nature, yet capable of 
withstanding considerable abrasive action. 
Typical plug 34 is made with a hollow interior 

33. A solid top 32 may be provided with a 
bevelled side wall 32d. The plugs are usually 
made with a solid top, because they can be used 3 
without any connection or attachment thereto. 
When it is desired to attach rod 6 or 46 to the 
plug, a suitable hole may be drilled through the 
top, at its center, to receive such rod Ol' tubular 
member; and such member may be fastented in : 
place with nuts and lock Washers. 
These plugs are used to shut off, Space, Ol' 

segregate fluids of the same or different char'- 
acteristics. For instance, when a plug is placed, 
there may be found above or below it Well fluid of normal character, or Slurry. 
In order to more effectively separate the fluids 

lying on either side of the plug, Special arrange 
ments have been made to produce a Substaitial 
seal. Among these are horizontal wiper's 35. 
They are in fact lips which extend from the hol 
low core of the plug outwardly to fit closely the icore of a casing String. 
Circumferential wipers are preferably air 

ranged on the plug in two groups, With a Space 
between the groups. This space constitutes a 
recess 37 within the wall of the plug, which 
lessens the thickness of the cross-section of the 
resilient relaterial forming the wall in that area. 
It is particularly in this area that the plug re 
acts responsively to effect partial collapse and 
elongation, when it is required to suffer deform 
ity in passing through restricted openings. 

Between each pair of horizontal Wipers 35 
there are arranged diagonal wipers 36, which 
reinforce the former; and these diagonal mem 
bers also closely fit the bore of the casing String. 
Receding or dished ribs 38 are arranged be 

low the lowermost horizontal Wiper, and they 
extend toward the base of the plug. Such ribs 
lishit the tendency of the lower wiper to Sepa 
rate from the wall of the casing as a result of 
great pressure upon the top of the plug. My 
construction prevents the undesirable deforma 
tion of greater deflection of the bottom wipers; 
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and the ultimate object 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, which deposit may be well 
fluid, slurry, or both, in Separated or combined form. 
Through the bottom of the plug there is pro 

Wided a plug port 39 which communicates with 
a hollow interior 33 of the plug body. When 
desired a plurality of Such ports may be em 
ployed. The centermost port 39 becomes the 
aperture through which extension f 46 protrudes 
when the assembly of members 45, 46 and 20 
is required. These ports are designed to allow 
the introduction of a non-compressible fluid 
(such as Water) to fill the hollow space within 
the plug body. This fluid is introduced before 
the plug is placed in the flow stream; and to tem 
porarily maintain this fiulid within the plug so 
that there will be no air trapped therein, the 
bottom of these ports may be sealed with court plaster or adhesive tape. 
Through the use of this arrangement the plug 

Will not carry a column of air 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 
Weak Sealing means used to close these ports tem 
porarily may be easily ruptured to accommo 
date the requisite escape and subsequent refilling 
of the non-compressible fluid incident to such Collapse. 
I wish to make clear that the plug, the con 

Struction and arrangement of which I have just 
described, may be used within any pipe, casing 
or other conduits to separate fluids therein, re 
gardless of the fact that there may be no re 
strictions whatsoever within the diameter of such 
conduits and regardless of the fact that the plug 
may not be required to collapse while being 
imoved to the place of its final use. That is to 
Say, the plug is quite effective as a means for 
Substantially sealing off the contents of a con 
duit at whatever places or intervals may be de Sired. 

In Fig. X is indicated trapping collar 7 which 
is employed to stop the progress and to contain 
in irregular form, a typical collapsible cement 
ing plug 34. The plug so used is not equipped 
with any rod, such as f 6 or AS, or other con 
nection; and it does not carry trip member 5 or any other trip member. 
The collapsible plug so trapped comes to rest 

in the botton of the trapping collar below some 
of the perforations 67, which are numerously 
disposed through the side wall of drillable nip 
ple 464. Perforations 367 are suficiently numer 
OllS to allow the passage of the entire flow 
Stream; and they are of sufficiently large size as 
not to retain flow stream debris, such as drill bit cuttings or other foreign materials. 
The trapping collar assembly is provided 

with cylindrical body 55 which carries upper 
female threads 5 and lower female threads 58 
to engage companion threads on the ends of 
upper and lower casing 4. 
Below the end of upper casing 4 the body S6 

is further provided with internal threads 59 to 
engage external threads f$f on the drillable 
bushing 62. This bushing also is provided with 
female threads 3 for engagement with male 
threads 63 on the upper end of the perforated trapping collar nipple, 64. 
Internal bore 66 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 
bore 02 of the lower baffle 96 and greater than 
the Straight bore 9 of the upper baffle 85. 

Perforated nipple i 64 is provided with a per 
forated bottom 68. The bottom of this nipple 
may be closed by causing V-shaped segments 
thereof to be cut out of the end wall of a straight 
nipple; and the remaining segments may be 
heated and turned inwardly to substantially 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 56 is provided, in its 

mid-section, with internal and horizontally dis 
posed Serrations f60 which supply anchorage and 
bearing for the concrete fill 69 which is tamped 
and embedded below bushing 62 and behind the 
wall of nipple 64, So as to strengthen and Sup 
port these last two named members. It is 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. ????????? 
The steps by which my method may be em 

ployed in a typical cementing operation around 
the casing of a well, in successive stages, So that 
cementing can be done at three levels in Succes 
sion, can be better understood by referring to Fig. 
XI of the drawings, where typical members, 
which may be employed in the method, have been 
indicated, especially with reference to the relative 
locations of these several members at various in 
tervals of time. Fig. XI is a schematic or diagrammatic ar 
rangement, designed more to 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 of Fig. XI there 
are seven views, marked from A to G, 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 Fig. XI there are indi 
cated a casing string 4, upper cementing collar 5, 
lower cementing collar 6, trapping collar T and 
a conventional shoe 8. Certain operative elements of the cementing 
collars are indicated by the numerals given them 
earlier in this specification, though no attempt 
is being made to detail such elements in Fig. XI. 
Also indicated are collapsible cementing plugs 34, 

T and 45, as used in the views or steps; and 
there is a free ball or trip member 2, unat 
tached, which is first introduced in view F and 
appears also in view G. In the latter view there 
is an extra and uppermost cementing plug 45 
carrying a rod or tube 46 so as to connect it with 
a typical trip member 20a, and the only differ 
ence between the upper member 200 and the 
lower member 20 in view G is that the former 
is larger in diameter. The direction of the flow stream is indicated 
by appropriate arrows in the views of Fig. XI. 
The progressive employment of the members in 
dicated in Fig. XI is as follows: The casing string 4 is lowered into the bored 
hole 2 to the required depth. As this string is 
placed in the hole it is made up to receive the 
shoe 8, the trepping collar 7, cementing collar 6 
and cementing collar 5, in the order named; and 
these members are spaced in the string the re 
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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, are required 
to be performed. 
The level around shoe 8 and above is to be 

cemented 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 be cemented last; and this is 
called third stage cementing. 
The vertical distances between these three 

cementing stages is 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. It 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 
are fully open and that the fluid flows evenly be 
hind the casing to the surface source. When 
cementing operations are commenced there is no 
obstruction to the flow stream in the casing nor 
in the bored hole area surrounding the casing. 
This is the situation in view A. 
In Fig. XI the moving well fluid is 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 knows the cubic con 
tent of the desired fill behind the casing; and only 
Such quantity of slurry has been placed through 
the shoe. On top of that slurry an independent 
and unattached collapsible plug í34 was previous 
ly introduced into the flow stream and forced 
downwardly by the action of the pump, until it 
came to lodgment in or above trapping collar 7. 
The Operator determines the quantity of Well fluid 
to be introduced above the plug. 34, by computing 
the cubic contents of the casing per foot thereof. 
He uses that volume necessary to fill the casing 
bore from trapping collar 7 to cementing collar 
6. When all of such volume has been pumped 
above plug 34, then collapsible plug f : 7 is placed 
in the flowstream. The relation, therefore, be 
tween collapsible plug f34 and collapsible plug 
! IT, Within the Casing String, is that vertical dis 
tance between trapping collar 7 and cementing 
collar 6. This stated relation provides for the simul 
taneous arrival, or nearly so, of plug f34 at trap 
ping collar T, and plug í Í7 (with extension l 16 
and trip member 5) at the cementing collar 
6. During this operation, and until plug 7 and 
its trailing member 5 are finally lodged in collar 
6, there continues to be stream circulation through 
trapping collar , 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 between cementing 
collar 6 and trapping collar 7. At any rate, when 
trip member 5 is stopped by baffle 96, the first 
stage cementing operation has been completed. 
When trip member 5 is nested in lower baffle 

96, as shown in view C, then the pump pressure, 
and its increase applied thereabove, will cause 
this baffle to be driven downwardly, shearing 
Screw 67, and opening sleeve passages TT to the 
introduction of fluid. 
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This exposes: for the first time the ports 32, and 

their closing discs:30; and the sincreased; pump 
preSSures will expel the latter. "Thereafter slurry, 
at:the Second stage, is-discharged-êthrough : ce 
menting collar 6, as indicated in views C- and D. 
Slurry for this purpose has been introduced-above 
plug i and below:plug i45. , : 
* The volume of slurryifor the second stage op 
eration, which is introduced into the casing be 
tween plugs and :45, is again at the control 
sand discretion of the operator, in exactly the 
same manner as hereinbefore explained in the 
determination of the volume of Slurry introduced 
into the casing for the first stage. Wellfluid is 
pumped above plug 45. . . . . . . . . . . 

The pressure of the pump continues to force 
downwardly plug 45 (above which is typical well 
fluid) and the slurry below, this plug is forced 
outwardly through ports 32, until trip member 
20 is nested in upper ba?ile 85. Continuing pres- : 

sure, with its increase, will move this upper baffle 
downwardly, shearing screw 29 which held the 
upper baffle, 85 to the sleeve 55; and the upper 
baffle 85 is driven over sleeve passage closing it. 
Continuing pressure from above will further 

drive downwardly the plug 45 and trip member 
20 carrying with it sleeve 55 (to have: sheared 

segmenited screw 29, and released Serrations lock 
:Qn the sleeve). This closes discharge ports .32 
with a very tight Wedging action, as explained:iin 
detail earlier in this specification. - 

It is to be well understood that the preSSure 
below-upper baffle:85, trip member 20 and sleeve 
55, has not been changed, despite the increase of 
pressure above to move these members down 
Wardly. : ? ?? 

ihis then completes the second stage cement 
ing, as indicated in view. E. The completion of 
second stage cernenting is indicated by the pres 
isure, rise on the pump at the surface. It Will be 
noted that the operation to cement the first and 
second stage is that of the continuous method. 
The third stage cementing operation is then 

begun. The final pressure: on the casing, which 
completed the second stage operation, having 
been released, the trip member 2 is then 
dropped into the casing to gravitate in the Well 
fluid. A sufficient timelapse is: allowed to enable 
trip member 2 to fall to its tapered nating 
point in lower-baffle 96, in-cementing-collar-5. . 
Then the pump pressure is...applied to the cas 

ing; and this will cause lower baffle 95 to be 
-driven downwardly, shearing screw 6; after 
Which sleeve passages 7 are opened to the in 
troduction of fluid. 
This exposes the ports 32 for the first time, 

and also their closing discs 30; and increased 
pump pressure will expel the latter. Thereafter, 
fluid at the third cementing stage is discharged 
through cementing collar 5. - . . . . . . . 

It is customary to carry out fluid circulation through cementing collar 5 for a requisite period. 
This is done to ascertain if the fluid in the circu 
lation stream has retained all of its desired.chair 
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 be 
hind the casing. When this proper amount of 
slurry has been introduced into the casing, 
collapsible plug - 45, with extension f46 and trip 
member 20c, is introduced into ther casing, above 
the slurry. Wellfiuid is introduced into the cas 
ing above plug 45. . . . . . . . . . . . . . . . 
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The pressure: of the pump, continues to force 

plug 45 downwardly, and the slurry...below...this 
plug is forced outwardly.through ports: 32, until 
;the trip member 20a;is nested-in upper, baffle 85. 
Continuing pressure with its increase. will move 
this upper baffle, downwardly, shearing, screw 29 
which held.upper baffle-85 totae seeve, 55;. and 
the upper baffle is driven over...sleeve passage 77, 
closing it. . r ' . , ,? 

Continuing preSSure on the casing will further 
drive downwardly the plug, f45 and trip member 
2d, carrying with it sleeve 55 (to have sheared 

'Segmented"Screw 29 and released serrations. lock 
on the sleeve). This closes discharge ports. 32 

; with a very tight Wedging action. 
Again it is to be understood, despite the pres 

-Sure, increase in...the area, above upper baffle.85, 
trip member 20a and sleeve 55, there is no 
change of preSSure in the area below these mem 
bers. This latter pressure is constant with the 
pressure adjacent to ports 32, through which 
'upper...baffle -85 and sleeve 55 move to provide 
closure and Seal. . . . . , . . . . 

- This third Stage cementing. completion is indi 
cated by the pressure rise on the pump at the 
Surface. The method outlined for this third 
Stage cementing, having a time lapse between 
the Second and third stage operations, is that of 
the intermittent, method. . . . . . . . . . . . . . 

It Will be seen that I may confine slurry be 
tween a pair of collapsible plugs, during its move 
'ment Within a casing string, discharging the 
slurry, from a cementing-collar. disposed on the 
Casing string slightly... above the ... shoe. This 
"practice pertains to single stage, long section 
cementing behind Casing. . . . 

For this practice, the primary -collapsible plug 
ff, with trip member if 5, precedes the slurry; 

i and the Secondary collapsible plug - 45, with trip 
member f20, follows-the-slurry. These respective 

such practice, no slurry finds passage through 
...the primary collapsible plug. . Such plug, during 
the discharging period, being disposed away, from 
the path of the slurry stream, prevents damage 

'; which otherwise could be caused by distortion; or 
fracture of a primary, plug, were it-disposed with 
in the path of the discharging slurry Stream. 

It is very practicable to employ the practice, of 
iconfining the slurry between a pairs of, collapsible 
plugs, both of design of plug 34, during the slurry 
movement. Within -a, - casing string, so as to dis 
charge the slurry through the shoe. In such 
practice, the primary plug. 34, preceding the 
Slurry in its movement within the casing string, 
becomes trapped in the trapping collar , thus 

I to allow the slurry stream-to flow around the plug 60. 

"plug. 34, following the slurry, in its movement 
and dish Carge from the-shoe; and the secondary 

within the casing-String, stalls above the primary 
plug and stops within the bore of the trapping 

This creates pressure rise on the 
pump at the Surface to denote completion of the slurry, discharging. . . . . . . . - 
The above described practice, employing 

identical collapsible plugs 34 to confine slurry 
'therebetween for discharging at the shoe, may 
become the procedure for a first stage cement 

sing of a multi-stage operation. For this purpose 
: then, the trapping collar nipple would be made 
of Such length that both the primary and sec 
Ondary collapsible plugs could become trapped 75 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 be noted 
that the second stage cementing does confine 
the slurry between a pair of collapsible plugs in 
continuous cementing practice. 

Conditions and circumstances may occasion 
ally be found in which my cementing collar, with 
ports open, may be used to receive fluid into 
the casing from the well bore. Whenever it shall 
have been determined that such situation is to 
be met, then my cementing collar is placed on 
the casing string, at the desired level; and this 
collar is so placed without having any port discs; 
that is, the ports are open when the collar is 
placed; and no baffles are carried within this 
collar. This stripped collar is so used whenever it is 2 
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 em 
ployed to cause the flow to be discharged out 
of the shoe at the bottom of the casing, and 
into the well bore, from which it may return 
into the casing through the open ports of my 
collar. (B) Slurry may be caused to flow in the same 
manner, and be received back through the ports 
of my collar, into the casing, for the purpose 
of cementing a liner therein. When either of the operations indicated under 3: 
(A) or (B) above are carried out, it Will be nec 
essary to provide within the casing an auxiliary, 
or secondary and Smaller, string of pipe, ex 
tending from the earth's surface to a point well 
below 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 a point below my collar, in the conven 
tional manner, or in such manner as the Oper- . 
ator may elect. In 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 
ing. Incidentally, during this operation, the 
fluid returning into the casing through my 
opened collar, will allow for the "sampling' of 
such fluid, to determine whether it be oil or 
other fluid. In the employment of the sliding sleeve mem 
ber within any collar to be used in my method, 
a modification may be made in the outer tal 
pered wall section of this sleeve, if desired. This 
modification is indicated in Figure XII, where 
in a series of circumferential grooves 64a may 
be provided. Within these grooves there is Space 
in which may be accommodated any minor for 
eign materials to be found between the tapered 
lar. This construction will then provide a num 
ber of lands, each of which will more effectively 
lock and seal the tapered faces. In the event it should be desired, the sliding 
sleeve in my device may be shortened and Imade 
to include only such structure and design in 
the sleeve as will be found in the upper part 
thereof above the passageways through its Walls; 
and when so constructed no passageways are 
needed. Also my sleeve may be made in two 
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faces of the sleeve and of the wall of the col- 65 
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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 being initially in communica 
tion; a lower baffle 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 baffle disengageably secured in the sleeve 
above the lower baffle; means for disengaging 
the upper baffle from the sleeve and for moving it 
downward into engagement with the lower baffle 
to close the passageway and for disengaging the 
sleeve from the collar to move it downward to 

5 close the ports. 2. In apparatus for cementing pipe within a 
Well bore, a collar provided with ports through 
its walls; Serrations on the inner wall of the 
collar; a slideable cylindrical sleeve carried with 
in the Said collar and provided with passage 
Ways through its walls, said sleeve having com 
plementary serrations on its outer wall disen 
gageably attached to the serrations on the collar, 
the sleeve being so placed as to align its pas 
Sageways With Said 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 
Old named moveable means downward to close 
the passageways; and pressure actuated means 
for disengaging the serrations and sliding the 
sleeve downwardly to close the ports. 

3. In apparatus for cementing pipe within a 
Well bore, a collar adapted to be incorporated in 
a string of well casing SO as to form a part 
thereof and having discharge ports through its 
Walls said ports being in communication with the 
well bore when disposed therein; a slidable sleeve 
arranged Within the collar and provided with 
passageways through its walls; a movable annu 
lar - baffile 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 
baffle from the sleeve and move same downward 
ly 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 so as to form a part thereof 
and having discharge ports through its 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 
nular baffle disengageably attached within the 
sleeve in position to initially close the 0aSSage 
Ways and adapted to open the passageways when 
moved downwardly; means to disengage the baffle 
from the sleeve and move same downwardly to 
open the passageways; the outer wall of the 
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baffle being provided with sealing rings to fric 
tionally engage the walls of the sleeve. 

5. In apparatus for cementing pipe within a 
well bore, a collar provided with cylindrical Walls, 
having a plurality of discharge ports there 
through; a slideable cylindrical sleeve disengage 
ably attached to the inner Wall of Said collar, 
and provided With passageways through the Walls, 
the ports and p3.SSageWays being initially in Con 
munication, the sleeve being so constructed as to 
close the ports when it is moved downwardly 
Within the collar; means for moving the sieeve 
downwardly in the collar to close the portS; and 
the inner wall of the collar being provided with 
a tapered area, and the outer Wall of the sleeve 
being provided with a tapered area, the two Said 
areas being complementary and so arranged and 
constructed that they will effect wedgelike fric 
tional engagement when the sleeve is forced down Wardly. 

6. In apparatus for cementing pipe within a 
well bore, a collar provided with cylindrical Walls, 
having a plurality of discharge ports there 
through; a slideable cylindrical sleeve disengage 
ably attached within the collar, and provided with 
passageways through its Walls, the ports and paS 
sageways being initially in communication the 
sleeve being So constructed as to close the ports 
when it is moved downwardly within the col 
lar; means for moving the sleeve downwardly in : 
the collar to close the ports; and the inner Wall 
of the collar being provided with a tapered area, 
and the outer wall of the sleeve being provided 
With a tapered area, the two Said areas being 
complementary and So arranged and constructed : 
that they will effect wedgelike frictional engage 
ment when the sleeve is forced downwardly, the 
beveled area of the sleeve being provided with a 
series of circumferential grooves. 

7. In apparatus for cementing well pipe within () 
a well bore, a cementing collar provided with 
cylindrical walls having a plurality of discharge 
ports theirethrough; a slideable cylindrical sleeve 
disengageably attached to the inner wall of said 
collar and provided With passageways initially in 
communication with said ports, said sleeve be 
ing So constructed that When it is caused to 
move downwardly within the collar it will close 
the ports; means for disengageably attaching the 
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sleeve in the collar; a moveable cylindrical lower 
baffle within said sleeve disengageably attached 
to the walls thereof and so arranged as to ini 
tially close Said passageways and so constructed 
that it Will open the same when moved down 
Wardly; means for disengageably attaching the 
lower bafile to the sleeve; a longitudinal passage 
extending through the lower bafile; a movable 
cylindrical upper baffle within said sleeve dis 
engageably attached to the walls thereof and ini 
tially arranged above said passageways and so 
constructed that it will close the same when 
it is noved downwardly; means for disengage 
ably attaching the upper baffle to the sleeve; 
a longitudinal paSSage extending through the up 
per baffle; a trip ball arranged to enter the lower 
bafile and being of Such size that it will not pass 
through the lower baffle so that it will cause the 
disengagement and downward movement of said 
baffle in response to pressure exerted within the 
Well pipe from above; separate trip ball means 
of Such Size that it will not pass through the upper 
baffle So that it Will cause the disengagement and 
downward movement of said baffle in response to 
pressure exerted within the well pipe from above; 
and stop means carried by said sleeve and so 
arranged as to limit the downward movement of 
Said baffles, SO that increased pressure exerted 
against the last named trip means will cause the 
disengagement and downward movement of the 
sleeve to close the ports. 

SYLVESTER. B. SCHNITTER. 
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