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3,?59,2?9 
CEMENTNO PLUGS ÄND FLGATEQUEPMENT 

Fyle is. Scott, Soatia Gaie, Cališ assigi or to 
Byro: 5a cikseca ?ifac. 

Fied May 13, 1958, Ser. No. 734,958 
26 Caias. (C. 466-156) 

The present invention relates to cementing equipment 
for use in cementing well casing in a well bore, and more 
particularly to apparatus of the type generally referred 
to as cementing shoes and collars. 

Heretofore, it has been the practice in running well 
casing into a well bore preparatory to cementing the 
casing in place, to employ a shoe at the lower extremity 
of the casing, or a collar at a point spaced upwardly 
from the lower extremity, providing means for control 
ling the rate of admission of well fluids into the casing 
as the casing passes downwardly into the well bore. Such 
casing shoes and collars are also characteristically pro 
vided with a back pressure check valve which is adapted 
to enable the circulation of a flushing fluid down through 
the casing and up through the annulus outside of the 
casing, this back pressure valve serving to prevent the 
back-flow of well cement into the casing after the cement 
has been placed and the pumps at the surface have been 
shut down. 

In initially running the string of casing into a well 
containing well fluids, it is desirable that the rate of 
admission of well fluids into the casing be metered or 
controlled so that surges of fluid will not be created as 
the downward movement of the casing string is halted 
during making up of the string from short lengths, other 
wise such well fluids will surge up out of the top of the 
casing string and flow on to the rig floor, causing adverse 
and hazardous working conditions. 
ning of casing into relatively deep wells, it is necessary 
that the casing be filled with fluid in order to prevent 
casing collapse due to external hydrostatic pressure, and 
accordingly numerous devices have been contrived for 
controlling the admission of fluids to the casing. 

In accordance with an object of the present inven 
tion, a novel means for controlling or restricting the flow 
of fluid into the casing is provided, wherein a fluid flow 
controlling or restricting device is employed in the ap 
paratus and is so constructed that the flow of fluid there 
through in one direction is controlled or restricted through . 
a flexible diaphragm, which will retard the flow of fluid 
therethrough at normal pressures encountered during the 
running of a casing string but which, when subjected to 
excessive pressure Surges such as might be caused by run 
ning the casing into the well at an excessive rate, then 
the diaphragm will flex and permit a greater flow rate 
therethrough, thus preventing the imposition upon the well 
formation of undesirable pressures. 
The flow controlling or restricting device is, in ac 

cordance with a further object of the invention, adapted 
to be pumped out of the apparatus upon commencement 
of circulation of fluid downwardly therethrough, thus to 
leave substantially a full flow passage through the device. 

Heretofore, in conventional casing shoes and collars 
of the type here involved wherein a back-pressure valve 
is incorporated in the shoe or collar, the constructions have 
been somewhat complicated by the need for rendering 
the back-pressure valve inoperative during the period 
when the casing is being run into the well while freeing 
the back-pressure valve responsive to the pumping of 
fluid downwardly therethrough. In addition, the back 
pressure valve seat, as well as the valve-which has char 
acteristically been of the ball type-are subjected to the 
wearing action of the upward flow of fluid through the 
assembly as the casing is being run in, and are also Sub 

Particularly in run 

s 

0. 

40 

50 

55 

60 

70 

2 
jected to the wearing effect of fluid being circulated down 
through the casing string and to the wearing effect of the 
well cement as it is pumped down through the back-pres 
Sure valve. Therefore, because of the substantial abrasive 
effects of the fluids passing through the conventional back 
ressure valve, such valves have frequently been known 

to be inoperative due to wear when the pumps at the sur 
face have been shut down following placement of the 
cement, and as a consequence pressure had to be main 
tained from the surface, since otherwise the cement might 
be displaced from the well due to well pressures and forced 
back into the casing through the inoperative check valves. 

In accordance with a primary object of the present 
invention, a back-pressure valve and cementing plug com 
bination is employed which may be characterised as a 
"free valve,' inasmuch as the casing may be run and the 
circulation of flushing fluid therethrough proceeded with 
before placing the free valve plug of the present invention 
into the flow stream. Accordingly, when needed, a back 
pressure valve which will be in good condition and there 
fore certain to operate, will be available. In this connec 
tion, a novel so-called "bottom cementing plug' is pro 
vided, this bottom cementing plug being combined with 
a back-pressure valve and being adapted to be inter 
posed in the fluid column being pumped into the well be 
tween the flushing fluid and the well cement, thus form 
ing a floating barrier therebetween. When the combined 
back-pressure valve and plug reaches the casing collar 
or shoe made in accordance with the present invention, 
as will be hereinafter more particularly pointed out, it 
will be latched thereto. Following this, only the cement 
which is to be placed will be pumped through the com 
bined bottom plug and back-pressure valve, so that effec 
tive valve operation upon shutting down the surface 
pumps will be virtually assured. 
Another object of the invention is to provide a casing 

collar or shoe constituting a seat for a cementing plug, 
the seat and plug having cooperatively engageable latch 
means for latching plug into the seat upon engagement 
thereof together with sealing means to prevent the pas 
sage of fluid between the seat and the plug, whereby the 
plug may be bottomed on the seat and effectively prevent 
the back flow of cement slurry or other fluid subsequent 
to latching of the plug into the seating collar therefor. 
Another object is to provide a combined bottom plug 

and back-pressure valve and a latching seat therefor in 
a casing shoe or collar, wherein the bottom plug is pro 
vided with a lower extension having a sealing surface, and 
wherein the seat is provided with a flexible diaphragm 
engageable with the sealing surface so that fluid pressure 
from below the seat will maintain a tight seal between the 
diaphragm and the sealing. Surface. 

In accordance with the foregoing, it is a general object 
to provide free valve cementing apparatus, including a 
casing shoe or collar having a seat for the reception of 
a bottom cementing plug and a combined bottom cement 
ing plug and back-pressure valve adapted to be latched 
into the seat as it moves into engagement therewith fol 
lowing passage of the circulating fluid through the seat, 
and wherein the well cement above the bottom plug will 
pass through the back-pressure valve incorporated there 
in without substantial deleterious effect upon the back 
pressure valve. - 

Other objects and advantages of the invention will be 
hereinafter described or will become apparent to those 
skilled in the art, and the novel features thereof will be 
defined in the appended claims. 

In the accompanying drawings: 
F.G. 1 is a view depicting a well into which is being 

run a string of casing, the lower extremity of which is 
is broken away and shown in section, the casing being 
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provided with a shoe in accordance with the invention, 
having incorporated therein one form of flow controlling 
device and a seat for a combined free valve and bottom 
plug, the flow controlling device being in the condition 
assumed during lowering of the casing; 

FIG. 2 is an enlarged vertical sectional view showing 
the flow controlling device and the plug seat in detail; 

FIG. 3 is a view similar to FIG. 2 but showing the 
metering device and flap valve in elevation and displaced 
from the casing shoe, as would occur upon the commence 
ment of the pumping of fluid down through the casing. 

FIG. 4 is a view similar to FIG. 1 and showing a com 
bined bottom plug and back-pressure valve and a top 
plug with a body of cement therebetween, and showing 
the flow controlling device displaced from the casing shoe; 

FIG. 5 is a view similar to FIGS. 1 and 4, showing 
the bottom plug latched into the seat and the top plug 
seated upon the bottom plug, with the back-pressure 
valve functioning to retain the cement in the space out 
side of the casing, as would occur when a cementing 
operation has been completed; 

FIG. 6 is an enlarged vertical sectional view, more 
particularly showing the details of the combined bottom 
plug and back-pressure valve and the seat therefor, the 
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posed just above the seat as would occur prior to bottom 
combined bottom plug and back-pressure valve being dis 

ing of the bottom plug; . . 
FIG. 7 is a view similar to FIG. 6, but showing the 

O 

5 

20 

combined bottom plug and back-pressure valve latched 
into the seat therefor, with the ball valve unseated to 
enable circulation through the plug, and with the barrier 
insert displaced from the bottom plug and passing down 
wardly through the bull nose of the casing shoe; 

FIG. 8 is an enlarged vertical sectional view corre 
sponding to FIG: 7 but showing the back-pressure valve 
seated; - 

line 9-9 of FIG. 8; 
FIG. 10 is a transverse sectional view as taken on the 

line 10 10 of FIG. 8; - 
FIG. 11 is a fragmentary view in vertical section 

casing so as to eliminate surges of fluid out of the upper 
end of the casing string and onto the rig floor. 

In accordance with the present invention, a novel flow 
controlling device is shown at 3, this fiow controlling 
device being disposed in a central cylindrical socket 4 in 
the bull nose 2. . . . . . - -- 

Referring particularly to FIG. 2, the flow controlling 
device 3 is shown as being in the form of a generally 
cylindrical molded rubber body 5, having at its upper end 
a fiexible diaphragm. 6, provided with a central opening 7 
therethrough. Preferably the body 5 is molded about 
a cylindrical metallic reinforcing core 8 having at its 
upper extremity an inwardly extending radial reinforcing 
flange 9 projecting partially into the diaphragm 6. 
The bull nose 2 is provided with a shoulder 10, and 

interposed between this shoulder. and the upper end of . . 
the flow controlling device 3, is a flexible disc or flap. 
valve 12, provided with an outer mounting ring 12 
clamped between shoulder se and the upper extremity of 
the body 5 of the flow controlling device, and a flap 13 
flexibly interconnected with the ring 3 at one side of an 
opening 4 through the ring 12. Preferably the flap 53 
is an integral part of the ring 2 and, as indicated, is 
formed of rubber or other flexible material, the center 
of the flap 23 being reinforced with a metallic insert is 
having a central opening 26 therethrough. - 

Diaphragm 6 is so constructed that it offers resistance. 
to the passage of fluid upwardly through the central 
opening 7 and would normally repose as shown in broken 
lines in FIG. 2, but when subjected to pressure surges, 
as might be encountered upon-lowering of the casing C. 
at an excessive rate, the diaphragm 6 will flex upwardly, 

: as shown in full lines in FIG. 2, and the opening 7 will 

FIG. 9 is a transverse sectional view as taken on the 

become enlarged so as to permit the flow therethrough 
of a greater volume of fluid, thus preventing the imposi 

rtion upon the well wall of excessive pressure pulses. 
However, when the casing C has been lowered to the 

desired position in a well, then a flushing fluid is circu 
lated downwardly therethrough so as to flush from the 

40 

through a casing shoe showing a modified bull nose and 
flow controlling device, the diaphragm being in a re 
laxed normal condition; - FIG.12 is a view corresponding to FIG. 11, but with 
the diaphragm shown in the condition assumed during 
running in of the casing: . . . . . . . . . . 
FIG. 13 is a view corresponding to 

ing the diaphragm as substantially closing the openings 
through the bull nose, as would occur upon initiation of 
circulation downwardly through the casing string; and 

to FIG. 11, but show 

FIG. 14 is a view corresponding to FIG. 11, but with 
the flow controlling device ejected from the casing shoe as 
would occur as a result of circulation 
the casing. ? . . . ?? ?? 

Like reference characters in the several figures of the 
drawings and in the following detailed-description, desig 
nate corresponding - parts. - - - . . . . . . . 
As illustrated in the drawings, the lower extremity of 

a string of casing C has secured thereto, as by a collar 
1, a bull nose 2. 
within the purview of the invention, the member 2 may 
be interposed in the casing string Cat a point spaced 
upwardly from the lower extremity, so that the device 
hereinafter described would constitute a cementing col 
lar, as distinguished from a cementing shoe as is Well 
known in the art. . . . . . . 1 - . 

Normally, in running a string of casing into a well the 
casing string is lowered into the well in successive in 
crements determined by the length of each new section of 
casing to be added thereto. During lowering of the cas 
ing, fluid in the well will pass upwardly into the casing, 
and preferably means are ordinarily provided to limit, 
control or restrict, the passage of the well fluids into the 

downwardly through 
55 

ing in diameter to the opening 20, the plate 22 having an 

60. 

It will be understood, however, that 

65 

0. ? 70 the flange 17 in the collar 1, the bull nose 2 is provided 

well the fluids such as drilling fluids initially contained 
therein. Under these circumstances it is desirable that 
the clearance through the casing shoe or collar be as large 
as possible. Accordingly, the flap valve 12 provides 
lineans which will close when the circulation of fluid down 
through the casing is commenced, and sufficient pressure 
will buildup above the valve. a so that the valve 11 and 
the flow controlling device 3 will be forced downwardly 
from the socket 4, as shown in FIG. 3, thus leaving the 
bull nose 2 substantially free of any obstruction to the 
flow of fiuid downwardly therethrough. 

Casing collar i is provided with an internal flange 17, . 
and abutting beneath the flange E7 is an annular seat 
filember 18 having a conical seating surface 19 converg 
sing upon a central opening 20 through the seat i8. Dis 
posed beneath the seat 18, is an annular plate 21 having 
a central opening 22 therethrough, generally correspond 

xially extending flange 23 projecting upwardly into a 
recess 24 in the inner periphery of the seat 3 and pro 
viding an annular channel in which is disposed a resilient 
split Snap ring 25, for a purpose which will hereinafter 
more fully appear. . . . . . . 

Disposed beneath the plate 21 is a resilient sealing 
embrane or diaphragin 26, having a central opening 

27 therethrough. At its otter periphery the membrane 
26 is provided with an enlarged mounting flange 28 which 
is bevelled so as to be engaged within a tapered channel 
29 provided between the collar E and the seat E3 and 
plate 2:... In order to retain the seat 18, the plate 23 and 
the membrane 26 in assembled relation and pressed against 
with a cylindrical neck 39 which is threadedly connected 
to the lower extremity of the collar and provides a 
shoulder 3 opposed to the flange S.7 in the collar , 

: the shoulder 31 being engaged beneath membrane 26. 
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Preferably the membrane 26 merely has a sealing func 
tion, which will hereinafter more fully appear, and has 
no flow restricting effect upon fluid passing through the 
opening 28 in seat 8, but instead is free to open wide, 
as shown in FEG. 3, as fluid is passing downwardly there 
through. 

In accordance with one of the salient features of the 
invention, a combined bottom cementing plug and back 
pressure waive is provided whereby the cementing appa 
ratus may be characterized Is a “free valve type.” Such 
a combined bottom plug and back-pressure valve is gen 
erally designated P. Structurally, the plug P includes a 
central valve cage 33, having an internal upwardly tapered 
valve seat 34, having a generally Venturi-like central open 
ing 36 therethrough. The seat 34 circumscribes a central 
passage through the plug P provided by the cage 33. 
Threadedly, or otherwise suitably Secured in the base of 
the valve cage 33 is a bail valve retainer 37 having a 
plurality of webs 38 therein adapted to support a ball 
check valve 39 within the cage 33, while enabling the free 
flow of fluids between the webs 38 and into a central 
passage 39 through a downward extension 45 of the 
retainer 37. 
Compressed into the opening 39' so as to prevent the 

passage of filiid therethrough, is a rubber barrier plug 
4 which seats against the webs 38 so as to prevent the 
transfer of fluid from beneath the plug P into the valve 
cage so long as the barrier 43 is in place. 
Molded about the cage 33 is a rubber body 42, having 

an upper sealing lip 43 and a suitable plurality of axially 
spaced sealing ribs 44 adapted for sealing engagement 
with the wall of the casing C. Thus it will be seen that 
the plug P may be interposed in a fluid column being 
pumped down the casing C between the flushing fluid and 
a body of well cement 44' which is to be placed in the 
well, and the plug P will constitute a floating separator 
between these two different fluids. As the plug P, inter 
posed between the circulating fluid and the body of cement 
44' as indicated in FIG. 4, moves into engagement with 
the seat 8, as shown in FIGS. 5, 7 and 8, the downward 
extension 45 of the retainer 37 will pass through the cen 
tral opening 20 of the seat 8, the extension being pro 
vided with a tapered nose 45 which will cam the ring 25 
in such a manner as to cause a circumferential enlarge 
ment of the latter and movement thereof radially Out 
wardly into the recess 24 until such time as the plug P 
bottoms upon the tapered surface 9 of the seat i3. The 
downward extension 40 of the retainer 37 has as external 
channel 45 formed therein, into which the ring 25 will 
expand so as to lock the plug P in engagement with the 
seat 8. Thus, the plug extension 49 and the ailinular 
seat member have cooperative latch means for latching the 
plug to the seat. 
The sealing membrane 26, previously referred to, pro 

vides neans for effecting a seal between the plug extension 
49 and the collar , and in this connection it will be noted 
that the membrane 26 engages the tapered nose 45 of 
extension 40, thus effecting a seal to preclude the passage 
of fluids upwardly between the seat and the retainer 37. 

During movement of the plug P downwardly through 
the entire string of casing C, the barrier 4 effectively 
precludes the passage of fluid upwardly through the cage 
33. However, as downward movement of the plug P is 
haited and the plug is latched into the seat 18, continued 
flow of fluid downwardly through the casing under the 
pressure of pumps at the Surface will pump the barrier 
4 from the opening 39, as indicated in FG. 7, and the 
barrier will pass out of the casing shoe through the open 
socket 4 as the cement 44' above the plug P passes down 
through the cage 33, around ball valve 39 and between 
webs 38. 

In practice, a top plug T will be employed as a floating 
separator between the cement and another fluid which 
will be employed to force the cement down through the 
casing and into the annulus outside the casing, as cus 
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tomary. Upon engagement of the top plug T with the 
upper end of the bottom plug P, further flow of fluid 
through the plug P will be prevented, and the rise in 
pressure at the surface pumps will indicate to the operator 
that the entire body of ceinent has been displaced through 
tie plug P and into the well, as desired. If preferred, 
however, the botton plug P may be employed without 
the top plug T, and other means may be availed of for 
indicating the desired displacement of cement into the 
well, as is well known in the art. 
Turning now to FIGS. 11 thru 14, another form of 

flow controlling or restricting device made in accordance 
with the invention is disclosed. In these views the casing 
collar is designated ', and threadedly mounted in the 
lower extremity thereof is a but nose 2' having a down 
wardly opening socket 4' and an outstanding shoulder its' 
at the upper end of the socket. Secured in the socket 
4, by a suitable number of circumferentially spaced shear 
pins 53, is a strainer disc 55 having a suitable number of 
passages 52 extending therethrough. The upper Surface of 
the straine: disc 51 is generally concave and is provided 
with an upstanding annular flange 53, about which is 
disposed a depending complemental fange S4 of a re 
silient flow controlling or restricting disc or diaphragm 55, 
the latter being provided with a central opening 55. The 
normal or relaxed condition of the diaphragm 55 is showil. 
in FIG. 11 but upon running a casing string to which the 
bull nose 2 is attached into a well, fluid will pass through 
the strainer openings 52, thus effecting upward flexure of 
the diaphragm 55, as shown in F.G. 12. 
As in the embodiment previously described, the dia 

phragm 55 will flex more or less, depending upon the rate 
at which the casing is being lowered in the Weil So as to 
permit the passage of fluid upwardly through the opening 
56 without imposing undesirable pressure waves upon the 
Wyel Wa1 WW. 
When the casing has been lowered to a desired loca 

tion in the weii and the circulation of a flushing fluid is 
commenced, then, as indicated in FIG. 13, the diaphragm. 
55 will be flexed downwardly into contact with the con 
cave upper surface of the strainer disc 51, thus Sealing 
off the majority of the strainer openings 52. Preferably, 
however, the strainer 5 is provided with a central open 
ing, as illustrated, which underlies the central opening 56 
through the diaphragm 55, so as to enable a limited flow 
of fluid through the strainer 5. In any event, however, 
the closure by the diaphragm of the majority of the open 
ings 52 will cause a sufficient restriction to fow so that 
the development of pressure above the flow controliing or 
restricting device will shear of the shear pins 55 and 
cause the flow controiling or restricting device to be ex 
peed from the socket 4'. 

It will be understood that the bull nose 2' and the fiow 
controlling or restricting mechanism shown therein, may 
be used as desired in lieu of the bull nose 2 and the flow 
controlling or restricting device 3. 

In the use of the free valve cementing shoe or collar 
of the invention, as particuliarly exemplified in FEGS. 1, 4 
and 5, the string of casing C will be run into the well 
and the flow of well fluids into the casing will be con 
trolled or restricted through the flow controlling or re 
stricting device 3, or through that shown in FEGS. 11-14, 
in a controlled manner such as will prevent surges of well 
fluids upwardly through the casing and onto the weii floor 
When downward movement of the casing string is halted 
to enable the addition of a further length of casing. When 
the casing has reached the desired position in the well, 
as indicated in F.G. 4, fluid will be circulated downward 
ly through the casing and the flow controlling or restrict 
????evice Will be forced out of its socket into the open 
Wel. 

After circulation has proceeded for the desired period 
of time and the pre-existing fluids in the well, such as 
drilling mud and the like, have been flushed therefrom, 
the bottom plug P will be disposed in the casing; and 
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above the plug a quantity of cement 44 will be pumped 
down through the casing, separated from the flushing 
fluid by plug P. The displaceable barrier insert 4 in the 
bail check valve retainer 37 will maintain separation be 
tween the flushing fluid and the cement as the fuids pass 
downwardly through the casing, until such time as the 
plug P bottoms or lands upon the seat 18 and is latched 

3,159,219 

comprises an annular member removably disposed in said 
collar, said collar having an internal shoulder engaged by 
Said seat, and a member threaded into said collar for 

- maintaining said annular seat member in engagement with 
5 'said shoulder. 

7. Apparatus as defined in claim 1, including a flexible 
înembrane projecting into the seat opening, and said plug 

thereto by engagement of the snap ring 25 in the groove . 
46 in the downward extension 48 of the retainer 37. 
Further downward movement of the cement through the 
plug P will displace the barrier 41 so that it too will pass 
to the bottom of the weii. Pumping of the cement 
through the plug P will continue until the top plug T 
lands upon the upper end of plug P and indicates, by in 
creased pressure at the surface, that the entire body of 
cement has been displaced through the plug P into the 
well, at which time the pumps may be shut down and 
back-pressure on the cement will cause the ball check 
valve 39 to close against ball seat 34, as shown in FIG. 5, 
thus retaining the cement in place 
Set-up. - 

... if desired, it should be understood that other types of 
fluid flow controlling devices may be employed in lieu of 
those described in the foregoing, so that the casing may 
be floated into the well in a manner well known in the 

so as to enable it to 

... art. Therefore, the combined botton plug and back 

20. 

pressure valve herein disclosed is not limited to use in 
a casing shoe or collar wherein flow controlling or re 

: stricting devices are employed. . . . - 
Other changes and alterations may be resorted to with 

out departing from the spirit of the invention as defined 
in the appended claims. 

claim: .? . " - 

1. Apparatus for use in cementing well casing in a 
well, comprising: a collar adapted to be secured in a cas 
ing string, a plug seat in said collar disposed in the path 
of fluid passing through said collar, said seat having an 
opening for the passage of said fluid, a plug having por 
tions sealingly engageable with the casing and having 
means to effect movement of the plug in the casing along 
with said fluid into engagement with said seat, said seat 
and said plug having cooperable means for latching said 
plug in said Seat upon engageinent thereof, and said plug 

3 5 

having a nose engageable by said membrane when the 
plug is latched on said seat for sealing the plug and seat 
against the leakage offiuid therebetween. 

8. Apparatus as defined in claim 1, including means 
for sealing said plug and said seat against the leakage of 
fluid therebetween. . w 

9. Apparatus for use in cementing well casing in a 
well, comprising: a cylindrical collar to be secured in a 
casing, an annular member having a seat disposed in said 
collar and extending radiaily inwardly, said member hav 
ing a central opening therethrough, a cementing plug hav 
ing means to effect movement of said plug in said casing 
along with fluid passing through the casing, said plug 
having an axial passage therethrough and having a valve 
seat adjacent the upper end of the passage, a check waive 
in said passage engageable with said valve seat for pre 
venting the upward flow of fluid through said passage, 

5 a member extending downwardly from said plug for in 
sertion into the opening in said annular seat member, and 
cooperative latching means on said downwardly extend 
ing member and said annular seat member for latching 
said plug on said seat. . - - - - 

10. Apparatus as defined in claim 9, wherein said 
latching means includes a resilient snap ring carried by 
one of said members, the other of said members having. 
a groove for reception of said snap ring upon insertion 
of said downwardly extending member into said annular 
seat member. - 

ii. Apparatus for use in running in and cementing 
weli casing in a well, comprising: a member to be se 
cured in the casing, said member having a socket therein 
providing a fluid passageway through said member, a flow 

having back pressure valve means for permitting fluid to . 
pass through said plug in one direction but preventing the 
passage of fluid through said plug in the other direction. 

2. Apparatus as defined in claim 1, wherein the means 
to effect movement of said plug in said casing includes 
means displaceably carried by said plug for preventing 
the flow of fluid through said back pressure valve means 
in said one direction while said plug is moving with said 
fluid in Said casing. . . . - . . . . . 

3. Apparatus as defined in claim 1, wherein said back 
1 pressure valve means comprises a valve cage in said plug, 
said cage having a fluid passage therethrough, and a check 
valve shiftably disposed in said cage, 

• valve seat engageable by said valve. . . . . . 
4. Apparatus as defined in claim 1, wherein said back 

pressure valve means comprises a valve cage in said plug, 
i se said cage having a fiuid passage therethrough, and a check 

valve shiftably disposed in said cage, said cage having a 
valve seat engageable by said valve upon movement of 
the valve in one direction to close said fluid passage, a 
depending extension on said cage having a fluid passage 
communicating with said cage, and said means to effect 
movement of said plug in said casing includes a barrier 
member displaceably disposed in said 
extension. - - ... - 

5. Apparatus as defined in claim 1, wherein said plug 
has a depending extension provided with a fluid passage 
communicating with said back pressure valve means, and 

said cage having a 

controlling device having means for restricting the fiew 
of fluid upwardlythrough said passageway, said flow con 
trolling device being displaceably disposed in said socket, 
Said flow controlling device also including valve means. 
closeable upon the flow of fluid downwardly through the 
casing for causing the fow controlling device to be dis 
placed from said socket, and back-pressure valve means 
carried by said member including a back-pressure valve 
seat above said flow controlling device for preventing the 
flow of fluid upwardly through said casing following dis 
placement of said flow controlling device. 

12. Apparatus as defined in claim 11, wherein said 
fiow restricting means comprises a flexible diaphragm 
having a central opening therethrough. . 

13. Apparatus as defined in claim 11, wherein said 
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engageable thereby. 

passage in said. 

said means to effect movement of said plug in said cas 
ing includes displaceable barrier means blocking said pas 
Sage in said extension. ? 

6. Apparatus as defined in claim 1, wherein said seat 

flow restricting means comprises a flexible diaphragm 
having a central opening therethrough, and said valve 
means comprises a fiap valve disposed above said dia 
phragm. 

i4. Apparatus as defined in claim 11, wherein said 
flow restricting means comprises a flexible diaphragm hav. . 
ing a central opening therethrough, and said valve means 
including a strainer disposed beneath said diaphragm and 

15. Apparatus as defined in claim 14, including shear. - 
able members detachably securing said strainer in said 
socket. 3 . . . . .". 

16. A device for use in running casing into a well, 
comprising: a member to be secured in the casing, said 
member having a central passageway for the passage of 
well fluids into the casing, a flexible elastomeric diaphragm 
displaceably disposed in said passageway and provided 
with a central opening for restricting the flow of fluid. 
upwardly into said casing, displaceable means supporting 
said diaphragm in said passageway, and means for suffi. 

75 ciently blocking off the flow of fluid downwardly through 
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Said passageway so that said flexible diaphragm and said 
supporting means will be displaced from said passageway 
upon the flow of fluid downwardly therethrough. 

17. Apparatus as defined in claim 16, wherein said 
supporting means comprises a hollow resilient body fric 
tionally held in said passageway. 

18. Apparatus as defined in claim 16, wherein said 
Supporting means comprises a strainer disposed in said 
passageway below said diaphragm. 

19. Apparatus as defined in claim 16, wherein said 
Supporting means comprises a strainer disposed in said 
passageway below said diaphragm, and shearable means 
connecting said strainer to said member. 

20. Apparatus for use in cementing well casing in a 
well, comprising: an annular member providing a seat 
and having a central opening, said member being adapted 
to be disposed in a string of well casing, a resilient dia 
phragm beneath said annular member and having a central 
opening smaller than the opening through said annular 
member, a plug having portions sealingly engageable with 
the casing and movable in said casing into engagement 
with said Seat along with fluid passing through said 
opening in said annular member, said annular member 
and said plug having cooperable means for latching said 
plug on said seat upon engagement of the plug with said 
Seat, and an extension on said plug projectable through 
the opening in said annular member for sealing engage 
ment by said diaphragm. 

21. Apparatus for use in cementing well casing in a 
Well, comprising: a collar adapted to be secured in a 
casing string, a plug seat in said collar disposed in the 
path of fluid passing through said collar and having an 
opening for the passage of said fluid, a plug having por 
tions sealingly engageable with the casing and movable 
in the casing along with said fluid into engagement with 
said Seat, said plug having an end extension extendible 
into the opening in said seat, said seat and said plug 
extension having cooperable means for latching said plug 
in said seat upon engagement thereof, and means sealingly 
engageable with said plug extension to prevent the flow 
of fluid through the opening in said seat when said plug 
extension is disposed in said opening. 

22. Apparatus as defined in claim 21, wherein said 
latter Sealing means includes a diaphragm having a cen 
tral opening through which said plug extension projects, 
and a sealing lip extending about said opening in said 
diaphragm and engageable with said plug extension. 

23. Apparatus for use in cementing pipe in a well, com 
prising the combination of: a plug seat having means for 
connecting said seat in said pipe in the path of fluid pass 
ing through said pipe, said plug seat having an opening 

for passage of said fluid, a plug having thereon means 
sealingly engageable with said pipe to move the plug 
along with said fluid into engagement with said plug seat, 
said plug having an extension beneath said sealing means, 
said extension being extendible into the opening in said 
seat, said seat and said extension having cooperable means 
for latching said plug in said seat upon engagement there 
of, and said extension and said seat having means includ 
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ing cooperable sealing portions to prevent the flow of fluid 
upwardly therebetween. 

24. Apparatus as defined in claim 23, wherein said 
last mentioned means comprises a flexible sealing ele 
ment on one of said portions movable into sealing en 
gagement with the other of said portions. 

25. Apparatus as defined in claim 23, wherein the means 
for latching said plug in said seat includes a circum 
ferentially extended radially split contractile ring car 
ried by one part and means forming a shoulder on the 
other part interlockingly engageable by said ring. 

26. Apparatus for use in cementing well casing in a 
well, comprising: an annular member providing a seat 
and having a central opening, said member being adapted 
to be disposed in a string of well casing, a resilient dia 
phragm beneath said annular member and having a cen 
tral opening smaller than the opening through said an 
nular member, a plug having portions sealingly engage 
able with the casing and movable in said casing into en 
gagement with said seat along with fluid passing through 
said opening in said annular member, said annular mem 
ber and said plug having cooperable means for latching 
said plug on said seat upon engagement of the plug with 
said seat, an extension on said plug projectable through 
the opening in said annular member for sealing engage 
ment by said diaphragm, said diaphragm being provided 
with an outer peripheral sealing portion extending axially 
thereof, and said annular member having a surface en 
gageable with said peripheral sealing portion to force the 
latter outwardly. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

2,019,885 Black ------------------ Nov. 5, 1935 
2,169,569 O'Donnell -------------- Aug. 15, 1939 
2,352,744 Stoddard ---------------- July 4, 1944 
2,479,960 Osborn ---------------- Aug. 23, 1949 
2,621,742 Brown ---------------- Dec. 16, 1952 
2,630,178 Brown ----------------- Mar. 3, 1953 
2,642,140 Brown ---------------- June 16, 1953 
2,656,151 Miller ----------------- Oct. 20, 1953 
2,737,247 Baker ------------------ Mar. 6, 1956 
2,799,349 Clark ----------------- July 16, 1957 


