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3,247,905 
CEMENTING CQLLAR AND KNUCK-DQWN 

ACI‘UATING PLUGS 
Eugene E. Baker, Duncan, Okla, assignor to Hallihurton 
Company, Duncan, 0km, a corporation of Delaware 

Fitted Nov. 28, 1962, Ser. No. 240,486 
14 Claims. (Cl. 166-494) 

This invention relates to a cementing collar for use 
in a string of well~casing and actuating plugs for opening 
and closing ports in the collar. In particular, this inven— 
tion is directed to such a collar for use in multiple-stage 
cementing operations of oil wells with the actuating plugs 
being capable of being moved down the well casing after 
use, thereby eliminating the need for subsequently drill 
in g or milling through these plugs. 
There are numerous situations in the drilling and com 

pletion of oil or gas wells wherein it is desirable to cement 
a well pipe or casing into the open-well bore. Conven 
tionally, cement slurry is pumped downwardly through 
the well pipe or casing, out the bottom of the well pipe 
or casing, and upwardly in the annular space between the 
well bore and the Well pipe or casing. However, the well 
casing may be extremely long, and therefore the cement 
bond and ?ll in the upper or medium portions of the cas 
ing may not be entirely satisfactory. Moreover, occa 
sionally it is highly desirable to obtain a particularly good 
cement ?ll and bond in an upper or medium portion of the 
casing, as well as near the bottom of the casing. Thus, it 
has become customary under these conditions and re 
quirements to perform multiple-stage cementing where 
cement slurry is introduced into the annulus between the 
casing and the well bore in successive stages at more than 
one location along the length of the casing. 
There are several types of devices known as “cement 

ers” or “cementing collars” which may be used for intro 
ducing cement slurry into the annulus from within the 
well casing at any desired location along the well casing. 
These cementing collars are interposed in the string of 
well casing and have closed ports which may be opened 
for discharging cement slurry into the annulus and subse 
quently may be closed. 

These opening and closing steps are generally accom 
plished by dropping or pumping a pair of plugs, bombs, 
go-devils, or other type devices down the well casing, 
the ?rst of which engages a portion of the cementing col 
lar and opens the ports, and the second of which engages 
another portion of the cementing collar and closes the 
ports. These plugs or other devices are retained in the 
cementing collar, and if it is subsequently desired to gain 
access to the casing below the cementing collar with any 
type of piping, tubing, testing devices, or other apparatus, 
it is ?rst necessary to drill through these retained plugs or 
other devices. Since the operation which is to be per 
formed below .such‘plugs does not always permit the pro 
vision of a drill on the end of the string of pipe being 
lowered to perform such operation, this drilling must be 
conducted as a separate, preceding operation requiring 
an expensive and time-consuming round trip with a drill 
and string of pipe. 

Moreover, some cementing collars are provided with 
parts and elements which serve only to prevent rotation 
of the plugs, etc., that are to be drilled out and perform 
no other useful function in the operation of the cement 
ing collar. Thus, the provision of these parts and ele 
ments increases the cost of the device, which would not 
be necessary if the plugs or other types of devices used 

_ in actuating the cementing collar could be disposed of 
by means other than drilling. 

Accordingly, by this invention, there is provided a 
novel cementing collar and devices for actuating same 
in which the actuating devices can be knocked down the 
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well casing by any string of pipe or tubing which is low 
ered into the casing for performing additional useful 
functions, operations, or testing below the cementing col 
lar. 

It is therefore a principal object of this invention to pro 
~ vide a novel form of cementing collar having ports which 
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may be opened and closed by novel actuating devices, 
and such devices may be mechanically released from the 
cementing collar and knocked through the cementing col-_ 
lar after completion of the cementing operation. 

Another object of this invention is to provide a pair of 
novel actuating devices for use with a cementing collar, 
wherein the ?rst~used device for opening the collar is re 
leased and knocked through the collar by the second-used 
device when such device reaches the cementing collar, to 
close the collar. _ 

A still further object is to provide such a second-used 
actuating device that may be released from the cement 
ing collar and knocked down the well casing by the mere 
imposition of weight on an upper portion of such device. 
A further object of this invention is to provide a novel 

form of co-operating cementing collar and actuating de 
vices wherein the actuating devices mechanically and 
affirmatively engage the cementing collar to open and 
close the collar, but may be disengaged from the collar 
and knocked down the well casing through the proper 
‘application of mechanical force. 
A still further object is to provide such a collar and de 

vices wherein the collar has a relatively large minimum 
internal diameter after the actuating devices have been 
knocked through a collar, thereby allowing convention 
ally used sizes of piping, tubing, or other devices to pass 
through the collar, and wherein a milling cutter may be 
used on the exterior of such piping, tubing, or other 
devices for readily enlarging such minimum diameter 
to any desired internal diameter. 

Still a further object of this invention is to provide 
novel devices for actuating a-cementing collar wherein 
those devices appropriately engage the cementing collar 
and may be released therefrom by mere longitudinal 
downward movement of a portion of each device. 

Other and more detailed objects and advantages of 
this invention will appear from the following description 
of the accompanying drawings. 

In the drawings: 
FIGURE 1 is a sectional elevation of the cementing 

collar of this invention connected in a string of casing 
and positioned in a well bore, with the ports of the 
cementing collar closed; 
FIGURE 2 is a sectional elevation similar to FIGURE 

1, with one of the actuating devices of this invention hav 
ing served to open the ports of the cementing collar; 
FIGURE 3 is a sectional elevation similar to FIGURE 

2, with the other actuating device of this invention serv 
ing to release the ?rst-used actuating device and prior to 
closing the ports in the cementing collar; 
FIGURE 4 is a sectional elevation similar to FIGURE 

3, showing the ?rst~used actuating device of this inven 
tion released and dropping down the well casing and the 
second-used operating device of this invention having 
served to close the ports of the cementing collar; 
FIGURE 5 is a sectional elevation similar to FIGURE 

4, illustrating the second-used actuating device of this 
invention being released from the cementing collar by 
the application of force from above by the weight of a 
string of tubing; and ' 
FIGURE 6 is a sectional elevation similar to FIGURE 

5, illustrating a milling operation which may be per 
formed, if desired, by the string of tubing after release 
of the actuating devices of this invention. 

Referring now to the drawings, the cementing collar, 
generally designated 10, of this invention is threaded into 
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a string of casing 11 in a conventional manner by upper 
and lower threads 12 and 13, respectively. The string of 
easing with the cementing collar 10 is lowered into the 
well bore 14 and positioned at the desired location. A 
?rst stage of cementing may be conducted in a conven 
tional manner, wherein the cement slurry is pumped down 
through the casing 11 and through cementing collar 10. 
Conventional top and bottom plugs may be used above 
and below this ?rst stage of cement slurry, and such plugs 
are adapted to pass through cementing collar 10 without 
actuating any of the components thereof. Moreover, it 
will readily appear to those skilled in the art that a plu 
rality of cementing stages may be carried on below ce 
menting collar 10 by using cementing collars similar 
to collar 10 that have various components with smaller 
internal diameters than similar components in collar 10, 
so that actuating plugs and devices may pass through il 
lustrated cementing collar 10 without effect and pass on 
to lower cementing collars for actuating same. 
The cementing collar 10 is provided with a cylindrical 

housing 15 having a connecting sub 16 containing threads 
12 connected to the upper end of housing 15 and a con 
necting sub 17 containing threads 13 connected to the 
lower end of housing 15. Housing 15 is provided with 
a plurality of ports 18, through which the cement slurry 
will be discharged into the annular space between the well 
casing 11 and well bore 14 to accomplish this stage of 
cementing. An opening sleeve 19 is positioned inisde 
and in the lower portion of housing 15 but spaced from 
connecting sub 17. Opening sleeve 19 is maintained in 
this position by threaded shear pins 20 connecting open 
ing sleeve 19 to housing 15. Opening sleeve 19 is of 
sufficient length to cover ports 13 when appropriately 
positioned with shear pins 20 in place. Annular grooves 
and O-rings 21 are provided on the exterior of sleeve 19 
on each side of ports 18 for completely sealing ports 18 
against passage of fluid therethrough in either direction. 
Sleeve 19 has an internal bore 22 for a portion of its 
length terminating at an inwardly directed shoulder 23 
near the lower end of the sleeve. An annular seat 24 ?ts 
within bore 22 and engages shoulder 23 to limit down 
ward movement of the seat relative to the sleeve 19. 
Annular seat 24 is provided with a tapered shoulder 25 
at the upper end. 
A closing sleeve 26 is positioned in the upper portion 

and inside of housing 15. Closing sleeve 26 is main 
tained in the appropriate position by means of a plurality 
of threaded shear pins 27 connecting the sleeve to housing 
15. Closing sleeve 26 has a major external cylindrical 
surface adapted to closely ?t the internal cylindrical sur 
face of housing 15 with O-ring grooves and seals 28 to 
accomplish the desired sealing. The lower portion of 
sleeve 26 is provided with reduced external cylindrical 
surface 29 adapted to closely ?t inside of the upper in 
ternal cylindrical surface 30 of opening sleeve 19. O 
ring grooves and seals 31 are provided ‘in surface 29 for 
accomplishing sealing relationship with internal surface 
30 for the purposes hereinafter described. The upper 
end of closing sleeve 26 is provided with an external 
groove 32 of substantial width, wherein there is posi 
tioned a pair of split rings 33 appropriately formed to 
tend to expand beyond the internal diameter of housing 
15. These rings 33 are retained as shown within groove 
32 and con?ned by the internal surface of housing 15. 
An annular seat 34 is threadedly mounted on the interior 
of closing sleeve 26 in the upper portion thereof. Annular 
seat 34 is provided with an internal upwardly facing 
tapered shoulder 35. It is to be noted that the minimum 
internal diameter of sleeve 26 and seat 35 is cylindrical 
surface 36, and such diameter is greater than the diam 
eter of cylindrical surface 37, which similarly is the mini 
mum internal diameter of sleeve 19 and seat 24. The 
diameters of cylindrical surfaces 36 and 37 are both 
smaller than the internal diameter of casing 11 or the 
internal diameters of any other portion of collar 10. 
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Moreover, it is noted that the diameters of cylindrical 
surfaces 36 and 37 are sufficiently large to permit the 
passage therethrough of plugs and other devices used in 
cementing stages below collar 10. 

Referring now more particularly to FIGURE 2, when 
the previous stages of cementing have been completed 
and it is desired to discharge cement through ports 18, 
an opening plug or bomb, generally designated 40, is 
dropped into casing 11 and is either pumped or falls 
freely down to cementing collar 10'. Although a bomb 
40 is shown and will be described, it is to be understood 
and will be readily apparent to those skilled in the art 
that if it is desirable to use a plug-type device wherein 
such device is pumped down the casing’ just below the 
cement slurry, then bomb 40 may ‘be appropriately modi 
?ed to include the necessary wiper members to function 
as a plug. However, bomb 40 shown is of the type 
that is dropped and falls by gravity through the ?uid 
to a position within cementing collar 10. Opening bomb‘ 
4% has a body member 41 with an-internal passage 42 
in the lower portion and an internal bore 43 in the upper 
portion. A stub mandrel 44 ?ts into bore 43 and is 
positioned and secured therein by threaded shear pin 45. 
Stub mandrel 44 has a reduced diameter portion 46 pro 
truding upwardly beyond body 41. Mandrel 44 is also 
provided with an internal bore 47 and lateral passage 
ways 48, communicating therewith. A check-valve as 
sembly 49 is provided in body 41 for preventing ?uid 
?ow from bore 43 to passage 42, but permitting ?uid 
?ow in the reverse direction. Body 41 is provided with 
a plurality of radial slots or bores 50 adjacent mandrel 
44 for accommodating a plurality of balls 51. A lock 
ring 52 ?ts in an annular groove in body 41 and sur 
rounds the plurality of balls 51. Lock ring 52 is a split 
ring preformed to tend to collapse on balls 51. Balls 51 
are radially supported by stub mandrel 44 and, in turn, 
support lock ring 52 such that the outside diameter of 
the lock ring is greater than the outside diameter of 
body 41. i 

As bomb 40 reaches cementing collar 10, the various 
components of the collar are in the positions shown in 
FIGURE 1. The outside diameter of body 41 is slightly 
smaller-than cylindrical surface 37 of seat 24, and there 
fore the bomb 40 drops into seat 24 until lock ring 52 
engages shoulder 25 of the seat. An annular seal 53 is 
provided in an annular groove in the external surface 
of body 41 and is adapted to ?t and seal with cylindri 
cal surface 37. With bomb 40 resting in seat 24 and 
opening sleeve 19 still in its original position, ?uid pres 
sure is applied in the casing .11 at ground level, thereby 
tending to force bomb 40, seat 24, and sleeve 19 down 
wardly with respect to housing 15. When a suf?cient 
pressure is imposed, shear pin 20 will be sheared and 
sleeve 19, seat 24, and bomb 40 will move downwardly 
to the position shown in FIGURE 2, thereby opening 
ports 18. The check valve 49 prevents an excessive 
buildup of pressure below'bomb 40 that would tend to 
prevent this downward movement and resultant opening 
of ports 18. The cement slurry may then be pumped 
down through casing 11 and out through ports 18 into 
the annular space between well bore 14 and the casing. 
When the desired amount of cement slurry has been 

introduced into the casing to accomplish the desired 
cement ?ll, the closing plug, generally designated 60, is 
inserted on top of the cement slurry and serves the 
same functionas a conventional top plug. Closing plug 
60 is provided with resilient wiper means 61 for separat 
ing the cement slurry from the ?uid introduced above the 
plug, as is conventional. Wiper means 61 is mouned on 
a body 62, which is in turn slidably mounted on a rod 
63. Body 62 is threadedly connected to a cage member 
64, which is also slidably mounted on rod 63. However, 
a threaded shear pin 65 connects cage member 64 to rod 
63, and therefore cage 64 and body 62 are secured to 
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rod 63. A stub mandrel 66 is threadedly mounted on 
the lower end of rod 63 and is provided with an enlarged 
portion 67, positioned within cage member 64. The 
external diameters of cage member 64, body 63, and stub 
mandrel 66 are all smaller than the diameter of internal 
cylindrical surface 36 and therefore may pass there 
through. Cage 64 is provided with a plurality of radial 
slots or holes 66 for accommodating a plurality of balls 
69 to support a locking ring 76 in the same manner as 
the support of locking ring 52, heretofore described. 
Enlarged portion 67 of mandrel 66 senves to support the 
balls 69 against radial compression by ring 70. Ring 70 
is split and preformed to tend to collapse inwardly but, 
as supported, has a larger external diameter than the in 
ternal diameter of cylindrical surface 36. 
‘Thus, it may be seen that closing plugs 66 will enter 

collar 10 and locking ring 70 will enter seat 34 and pro 
ceed downwardly until the locking ring engages upwardly, 
facing shoulder 35 of seat 34. However, prior to engage 
ment of shoulder 35 by locking ring 70, the lower ex 
tremity of stub mandrel 66 will engage the upper end of 
stub mandrel 44 to resist further downward movement of 
the closing plug 66. Additional ?uid pressure is then ap-. 
plied within casing 11 above plug 66, tending to force 
plug 66 downwardly, thereby urging stub mandrel 44 
downwardly. On application of su?icient ?uid pressure, 
shear pin 45 will be sheared and stub mandrel 44 will 
begin to move downwardly in bore 43. This intermediate 
position is shown in FIGURE 3. Slight additional move 
ment will bring locking ring 70 into engagement with 
shoulder 35, and application of additional ?uid pressure 
will urge seat 34 and closing sleeve 29 downwardly until 
su?icient pressure is applied to shear pins 27. Shearing 
of pins 27 permits the closing sleeve 26, seat 34, closing 
plug 60, and stub mandrel 44 all to move downwardly. 
When stub mandrel 44 has moved downwardly with re 
spect to body 411. a sufficient distance to position the re 
duced portion 46 of the mandrel adjacent holes 56 and 
balls 51, the balls will be urged inwardly by locking ring 
52, thereby collapsing the ring to the position shown in 
FIGURE 4 and permitting the bomb 46 to pass through 
seat 24 and drop down the casing 11. Stub mandrel 44 
is provided with bore 47 and lateral passages 48 to per 
mit any ?uid passing through check valve 49 to pass 
through the stub mandrel 44, thereby not preventing the 
heretofore described downward motion. Continued ap 
plication of ?uid pressure in casing 11 above plug 60 
causes the plug, seat 34, and sleeve 26 to move down 
wardly to the position shown in FIGURE 4. In this 
position the reduced portion 29 of sleeve 26 ?ts into the 
cylindrical surface 30 of opening sleeve 18 and O-rings 
26 ?t the inner surface of housing 15 above ports 18, 
to thereby close ports 18 to the passage of ?uid in either 
direction therethrough. Housing 15 is provided with an 
internal annular groove appropriately spaced above ports 
18 such that rings 33 expand outwardly into groove 71 
when sleeve 26 is in the closed position shown in FIG 
URE 4. Groove 71 is provided with a downwardly fac 
ing shoulder at the upper extremity thereof, so that the 
uppermost ring 33 engages the shoulder to limit any up 
ward movement of sleeve 26 with respect to housing 15. 
Thus it may be seen that ports 18 are closed and sleeve 
26 is latched in the closed position and con?ned su?icient 
ly to maintain this closed relationship. 
When it is desired to perform some operation below 

cementing collar It} or to merely run a string of tubing 
therethrough, the appropriate tubing or pipe with the de 
sired apparatus is lowered into the casing 11 and engages 
a cap 72 threadedly mounted at the upper end of rod 63 
of the closing plug 60, the tubing or pipe being‘ generally 
designated 73. A certain amount of the weight of the 
tubing 73 will be supported by plug 60 through rod 63, 
shear pin 65, cage 64 and lock ring 70 engaging shoulder 
35 of the closing sleeve 26. -By setting down additional 
weight of the tubing 73 on the rod 63, the pin 65 will be 
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ti 
sheared, thereby permitting the rod and stub mandrel 66 
to move downwardly relative to the cage 64 and body 62. 
When the enlarged portion 67 of mandrel 66 has passed 
the holes 68 and balls 69 in cage 64, the‘ balls will be 
permitted to move inwardly and the lock ring 76 will 
move inwardly to thereby become disengaged from shoul 
der 35, this condition being shown in FIGURE 5. Fur 
ther downward movement of tubing 73 will urge the 
plug 66 on through cementing collar 16 and downwardly 
in casing 11. The ports 18 will remain closed, since clos 
ing sleeve 27 is latched in the closed position by rings 33. 
By appropriately adjusting the sizes, materials, and 

number of each of the shear pins 20, 27, 45, and 65, 
various desirable relationships may be obtained to en 
hance and insure the over-all performance of the cement 
ing collar 10, bomb 4t), and closing plug 69. For ex 
ample, by providing shear pins 27 with~a much higher 
shear strength than shear pins 26, it will be possible by 
observing the ?uid pressure applied in casing Ill after 
bomb 40 has been dropped, to determine whether or not 
bomb 40 is resting in seat 24 or has hung-up in seat 34. 
If the appropriate pressure for shearing pins 20 is ex 
ceeded without a rapid reduction in pressure by opening 
ports 18, then it may be concluded that there has been 
some malfunction. Likewise, the shear strength of each 

‘of the shear pins may be predetermined so that the ap 
propriate pressures and weight loads which must be ap 
plied to cause shearing is known, and therefore the op 
eration of the cementing collar lit and actuating devices 
can be virtually “observed” from ground level. 

Referring to FIGURE 6, a billing cutter 74 may be 
provided on the tubing 73 that is being lowered into the 
well, and such cutter 74 may be positioned anywhere that 
is convenient along the length of the tubing 73. Milling 
cutter 74 is adapted to mill to a diameter slightly less 
than the internal diameter of the casing 11. The only 
components of cementing collar 16 that have a smaller 
internal diameter than casing llll are the seats 24 and 34. 
Thus it is preferred to construct seats 24 and 34 of a 
readily millable material, such as aluminum, so that mill 
ing cutters 74 may readily pass through cementing col 
lar 10 and leave a full internal bore substantially the size 
of the casing 11. 
Thus it may be seen that by this invention there is pro 

vided a cementing collar and actuating device for open 
ing and closing that collar and that such devices are 
adapted to be knocked out of ‘the cementing collar and 
urged down the casing, to thereby obviate the need for 
drilling out such devices to gain access to the casing be 
low the cementing collar. Although a particular cement 
ing collar is shown and described, it will be readily under 
stood by those skilled in the art that various adaptations 
may be made on other types of conventional cementing 
collars to permit the use of and cooperation with the ac 
tuating devices, bomb 40, and plug 60, heretofore de 
scribed. Moreover, it will readily appear to those skilled 
in the art that various modi?cations of the speci?c lock 
ing and unlocking structures described may be made 
without departing from this invention. 

Having fully described my invention, it is to be under 
stood that I do not wish to be limited to the details 
herein set forth or to the details illustrated in the draw 
ings, but my invention is of the full scope of the appended 
claims. 

I claim: 
ll. In a device for actuating an opening or closing 

sleeve of a cementing collar to move such sleeve from a 
first position to a second position, the combination of: 
a body having an external groove and an internal bore 
with apertures between said groove and bore in communi 
cation with said groove and bore, a split lock ring posi 
tioned in said groove, a mandrel positioned in said inter 
nal bore, means positioned in said apertures and extend 
ing between said lock ring and said mandrel for preventing 
inward collapsing of said lock ring, said lock ring protrud 
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ing outwardly from said body for engaging a sleeve of the 
cementing collar for moving that sleeve from the ?rst to 
second positions upon longitudinal movement of said 
body, and said mandrel mounted in said body for longi- ' 
tudinal movement to a release position relative to said 
body upon application of force from above and having 
means for permitting both the said means positioned in 
said apertures and the said lock ring to collapse inward 
ly at the said release position of the mandrel to permit 
the entire device to pass through the cementing collar. 

2. The combination of claim 1 wherein frangible means 
are provided and join said mandrel and said body to 
prevent said longitudinal relative movement until such 
moving force reaches a predetermined magnitude. 

3. In a pair of devices for actuating the opening and 
closing sleeves of a cementing collar to move both of 
such sleeves from ?rst positions to second positions, com 
prising: ?rst and second actuating devices for passing 
through the well pipe to the cementing collar, said ?rst 
actuating device having lock means for engaging the 
opening sleeve to move that sleeve to the second posi 
tion upon downward movement of said actuating device, 
release means mounted in said ?rst actuating device for 
movement from a position for retaining said lock means 
in engagement with the opening sleeve to a position for 
permitting said lock means to disengage from the open 
ing sleeve for allowing said ?rst actuating means to pass 
through the cementing collar, said second actuating de 
vice having lock means for engaging the closing sleeve 
to move that sleeve to the second position upon down 
ward movement of said actuating device, and release 
means mounted in said second actuating device for move 
ment from a position for retaining the associated said 
lock means in engagement with the closing sleeve to a 
position for permitting said associated lock means to dis 
engage from the closing sleeve for allowing said second 
actuating means to pass through the cementing collar. 

4. The combination of claim 3 wherein both of said 
release means are movable to said position for permitting 
said lock means to disengage from the respective sleeve 
only upon the application of mechanical force on the re 
spective actuating device from above that actuating device. 

5. In a pair of devices for actuating the opening and 
closing sleeves of a cementing collar to move both of 
such sleeves from ?rst positions to second positions, 
comprising: ?rst and second actuating devices for pass 
ing through the well pipe to the cementing collar, said 
?rst actuating device having lock means for engaging 
the opening sleeve to move that sleeve to the second posi 
tion upon downward movement of said actuating device, 
release means mounted in said ?rst actuating device for 
movement from a position for retaining said lock means 
in engagement with the opening sleeve to a position 
for permitting said lock means to disengage from the 
opening sleeve for allowing said ?rst actuating device 
to pass through the cementing collar, said secondv actuat 
ing device having lock means for engaging the closlng 
sleeve to move that sleeve to the second position upon 
downward movement of said actuating device, means on 
said second actuating device for engaging and moving 
said release means to disengage the lock means of said 
?rst actuating device from the opening sleeve, and release 
means mounted in said second actuating device for move 
ment from a position for retaining the associated said 
lock means in engagement with the closing sleeve to a 
position for permittinglsaid associated lock means to dis 
engage from the closing sleeve for allowing said second 
actuating means to pass through the cementing collar. 

6. In a cementing collar device for Well pipe and a 
pair of means for actuating that device, comprising: a 
collar assembly having a tubular housing with means for 
attachment to the well pipe, at least one port in said 
housing, an opening sleeve means ?rst positioned in said 
housing for covering said port and movable to a second 
position for opening said port, a closing sleeve means 
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8 
?rst positioned in said housing and then movable to a 
second position for closing said port after said opening 
sleeve means has moved to said second position for open 
ing said port, frangible means maintaining said opening 
sleeve means in said ?rst position, and separate frangible 
means maintaining said closing sleeve means in said ?rst 
position; ?rst and second actuating means for passing 
through the well pipe to said collar assembly, said ?rst 
actuating means having lock means for engaging and 
moving said opening sleeve means to said second posi 
tion upon downward movement of said actuating means, 
release means mounted in said ?rst actuating means for 
movement from a position for retaining said lock means 
in engagement with said opening sleeve means to a 
position for permitting said lock means to disengage from 
the opening sleeve means for allowing said ?rst actuat 
ing means to pass through said collar assembly, said sec 
ond actuating means having lock means for engaging and 
moving said closing sleeve means to said position upon 
downward movement of said actuating means, and re 
lease means mounted in said second actuating means for 
movement from a position for retaining the associated 
said lock means in engagement with said closing sleeve 
means to a position for permitting said associated lock 
means to disengage from the closing sleeve means for 
allowing said second actuating means to pass through 
said collar assembly. 

7. In a cementing collar device for well pipe and a 
pair of means for actuating that device, comprising: a 
collar assembly having a tubularhousing with means 
for attachment to the well pipe, at least one port in said 
housing, an opening sleeve means ?rst positioned in said 
housing for covering said port and movable to a second 
position for opening said port, a closing sleeve means 
?rst positioned in said housing and then movable to a 
second position for closing said port after said opening 
sleeve means has moved to said second position for 
opening said port, frangible means maintaining said open 
ing sleeve means in said ?rst position, and separate fran 
gible means maintaining said closing sleeve means in said 
?rst position; ?rst and second actuating means for passing 
through the well pipe to said collar assembly, said ?rst 
actuating means having lock means for engaging and 
moving said opening sleeve means to said second position 
upon downward movement of said actuating means, re 
lease means mounted in said ?rst actuating means for 
movement from a position for retaining said lock means 
in engagement with said opening sleeve means to a posi 
tion for permitting said lock means to disengage from the 
opening sleeve means for allowing said ?rst actuating 
means to pass through said collar assembly, means in 

' said ?rst actuating means for preventing said movement 
of said release means until mechanical force is applied 
from above said ?rst actuating means, said second actuat 
ing means having lock means for engaging and moving 
said closing sleeve means to said second position upon 
downward movement of said actuating means, release 
means mounted in said second actuating means for move 
ment from a position for retaining the associated said 
lock means in engagement with sail closing sleeve means 
to a position for permitting said associated lock means 
to disengage from the closing sleeve means for allowing 
said second actuating means to pass through said collar 
assembly, and means in said second actuating means for 
preventing said movement of the last-mentioned release 
means until mechanical force is applied from above said 
second actuating means. 

d. In a cementing collar device for well pipe and a 
pair of means for actuating that device, comprising: a 
collar assembly having a tubular housing with means for 
attachment to the well pipe, at least one port in said 
housing, and opening sleeve means ?rst positioned in 
said housing for covering said port and movable to a 
second position for opening said port, a closing sleeve 
means ?rst positioned in said housing and then movable 
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to a second position for closing said port after said open 
ing sleeve means has moved to said second position for 
opening said port, frangible means maintaining said open 
ing sleeve means in said ?rst position, and separate frang 
ible means maintaining said closing sleeve means in said 
?rst position; ?rst and second actuating means for pass 
ing through the well pipe to said collar assembly, said 
?rst actuating means having lock means for engaging 
and moving said opening sleeve means to said second 
position upon downward movement of said actuating 
means, release means mounted in said ?rst actuating 
means for movement from a position for retaining said 
lock means in engagement with said opening sleeve means 
to a position for permitting saidlock means to disengage 
from the opening sleeve means for allowing said ?rst 
actuating means to pass through said collar assembly, 
said second actuating means having lock- means for en 
gaging and moving said closing sleeve means to said 
second position upon downward movement of said actuat 
ing means, means on said second actuating means for 
engaging and moving said release means to disengage the 
lock means of said ?rst actuating means, and release 
means mounted in said second actuating means for move 
ment from a position for retaining associated said lock 
means in engagement with said closing sleeve means to 
a position for permitting said associated lock means to 
disengage from the closing sleeve means for allowing 
said second actuating means to pass through said collar 
assembly. 

9. In a cementing collar device and actuating means, 
the combination of: a tubular sleeve mounted in the ce 
menting collar for limited relative movement between 
?rst and second positions, said sleeve having an internal 
upwardly facing shoulder, said sleeve having an internal 
cylindrical surface, an ' actuating device for passing 
through the well pipe to the cementing collar, said actu 
ating device having a body of a size for passing through 
said sleeve, lock means mounted on said body and hav 
ing outwardly protruding means for engaging said up 
wardly facing shoulder of said sleeve, means on said 
body ‘for sealing with said cylindrical surface of said 
sleeve for ?uid pressure imposed above said actuating de 
vice to urge said sleeve from said ?rst position to said 
second position, and a mandrel mounted in said body for 
longitudinal movement relative to said body upon the 
application of mechanical longitudinal force on said man 
drel, said mandrel having means for permitting inward 
movement of said lock means upon said longitudinal 
movement of said mandrel relative to said body for dis 
engaging said lock means from said sleeve shoulder to 
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permit the actuating device to pass through said sleeve. 

10. The combination of claim 9 wherein frangible 
means joins said sleeve and the cementing collar in said 
?rst position for preventing movement to said second posi 
tion until the ?uid pressure imposed above the actuating 
device reaches a predetermined magnitude. 

11. The combination of claim 9 wherein frangible 
means joins the said mandrel to said body for prevent 
ing relative longitudinal movement therebetween until 
such mechanical force reaches a predetermined magni 
tude. 

12. The combination of claim 9 wherein said lock 
means includes a split ring having a normal outside diam 
eter at least smaller than the minimum internal diameter 
of said sleeve, and a plurality of movable means are 
positioned in said body between and engage said ring 
and said manrel for retaining said ring in the outwardly 
protruding position for engaging said shoulder. 

13. In a device for actuating a downwardly movable 
opening or closing sleeve of a remotely located cement 
ing collar to move such sleeve from a ?rst position to a 
second lower position wherein the sleeve has an upwardly 
facing exposed shoulder, the combination of: a tubular 
body, lock means mounted on said body and having out 
wardly protruding means for engaging said upwardly 
facing exposed shoulder of the sleeve of the cementing 
collar upon downward movement of the body into the 
cementing collar for transmitting downward force on the 
body to the sleeve, means for. sealing between the said 
body and the sleeve, and a mandrel mounted in said body - 
for longitudinal movement relative to said body upon 
application of mechanical force from above and having 
means for permitting disengagement of said lock means 
from the sleeve shoulder upon such longitudinal move 
ment to permit the device to pass through the cementing 
collar. 

14. The combination of claim 13 wherein frangible 
means join said mandrel and said body for preventing 
said longitudinal relative movement therebetween until 
such moving force reaches a predetermined magnitude. 
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