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[5 7 ] ABSTRACT 

A valved collar_for allowing a pipe string to fill up as it 
is lowered in a bore hole while controlling the rate of 
fill up through a differential ?ll feature, utilizes a valve 
plunger in a ‘valve body with the plunger opening 
against spring means and having an elastomeric collar 
intermediately located on the plunger shaft for allow 
ing fill up to occur above a predetermined differential 
pressure, 

8 Claims, 7 Drawing Figures 
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FLOAT COLLAR‘WITII DIFFERENTIAL FILL 
‘ FEATURE 

BACKGROUND {OF THE INVENTION 

In preparing an oil well bore hole for production, it 
is desirable to run in awstring of casing and cement the 
space between the casing and the borehole. Usually, 
the bore hole containstsome ?uid which must be par 
tially displaced by the.casing when running-in. If the 
?uid is not allowed to ?ow into the casing as it goes into 
the hole, the casing‘will become completely buoyant 
after reaching a certain-depth and further insertion of 
the casing becomes increasingly difficult and danger~ 
ous. If the casing is inserted into the ?uid far enough 
the hydrostatic pressureon it could cause collapse of 
the casing. _‘ 
To prevent this buoyancy effect and possible casin 

collapse, it has long been the practice to place at or 
near the bottom of the casing string a valved collar or 
shoe which allows the ?uid to ?ow into the casing as it 
is being run-in. - 
The difficulties encountered in this type of tool have 

been to develop a valve that would allow the ?uid to 
?ow into the casing at a-precontrolled rate during run 
ning-in, then allow the ?uid to‘be pumped out of the 
casing after it is in place andalso allow cement slurry 
to be pumped down the casing and back up the annulus 
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between the casing andithe bore hole,‘ with the valve ' 
then being capable of sealing off the casing so that none 
of the cement slurry can back?ow out of the annulus 
and back into the casing. -‘ 
After the cementing-operation the ?oat collar must 

‘act as a back pressure valve while during the running-in 
of the casing it must act just the opposite and serve as 
a self-till valve, allowing ?uid to ?ow into the casing. 
Thus, several valves whch are seemingly incompatible 
are required in carrying out casing placement, cement 
ing and related operations. One conventional method 
aof controlling the ?ow‘ in a well casing is toa use plug, 
\members'or balls which‘are dropped through'the casing 
“string to trip a valve or'seat in a valve to open or close 
itsi'ltwis-.:clear.tthat if ‘such valves are used, it would be 
necessary“ to have a clear passage through the entire 
casing stringtopermit the plug‘members or balls to 
pass down through the casing to the‘ valves near ‘the 
bottom. If intermediate tools are inserted in the casing 
string, such as multiple stage cementing tools or pack-e 
hers, then the use of plugs or balls to operate valves 
“ below. these tools may be'awkward, oneven impossible. 

. An obvious. disadvantage of other prior art devices is 
their tendency to allowtan inrush of ?uid through the 
casing, which ?uid usually shoots to the surface causing 
a dangerous, slippery situation in the drillingarea, con 
taminating the rig ?oor and everyone in the general 
area of the well. 
Devices which are able to perform these functions 

are ..disclosed in U. ‘ S. Pat. No._ 3,385,370 and 
3,385,372. Although these tools offer specific advance 
ments in the art, the present invention is an improve 
ment thereover, providing a di?‘erential ?ll feature and 
‘more dependable operation. 

The present invention,: unlike the; prior art devices, 
Hallows fluid to ?ow into the casing regardless of how 
high the pressure differential may be between the annu 
lus and the casing bore. This obviates the necessity of 
filling. the casing witht'?uid from the top in order to 

‘ open the self-?ll valve when the casing has been run-in 
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too quickly. and built up too high a,differentialkpressure 
between the casing and the annulus. 
The prior art devices also lack ausatisfactory means 

of circulating downward through theself-?ll valve with 
out causing the self-?ll valve to transform into the 
back~?ow valve until desired. ‘ 
- Thetdisadvantages of the prior art-..devices areover 
'cometby. the present invention which;..provides in acas 
ing string a valve assembly-having a ?owrate valveele 
ment which can be selectively._converted into a check 
valve. The assembly provides an upwardly opening dif 
ferential ?ll-valve arrangement for allowing the ?uid in 
the annulus to ?ow into thecasing as the casing is being 
run-in the hole. Another feature is‘ that ?uid can be 
?owed in both directions through the valve assembly to 
circulate and reverse circulate ?uid through the valve 
.until it is desirable to transform the valve assembly into 
a check valve allowing ?ow in. one direction only, and 
preventing back-?ow therethrough. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is -a cross-sectional view‘ of the ?oat collar as 

it is: placed into the casing string prior to run-in of the 
casing. 
FIG. 2 illustrates the position of the valve ‘assembly 

as the casing is being run-in. ‘ 
FIG. 3 illustrates the valve assembly-during a limited 

.?ow rate circulation through the valve assembly into 
the bore hole. a 

FIG. 4 illustrates the valve assembly during cement 
ing after it has-been transformed ‘into a check-valve 
type assembly. 
FIG. 5 is a‘ view of the ?oat collar after cementing is 

' completed. . 

35 

40 

55 

60 

65 

FIG, 6 is a top view of the ?oat collar taken at line 
6-6 in FIG. 1. ‘ 
FIG. .7 is an alternative embodiment. of the ?oat col 

lar having an alternate lower valve: arrangement. ‘ 

DESCRIPTION OF THE "PREFERRED 

EMBODIMENTS 
In FIG. 1 the ?oat collar 1 ‘comprises an outer cylin 

drical-housing 2 made of a durablermaterial such~as 
steel. Centered within the housing 2 by concrete ?ll 3 
is the lower valve body 4 and upper valve body 5 joined 
together by a. releasable connection such as'matching 
threads 6. . ' 

Lower valve body 4 hasan integral valve guide 7 with 
..a . bore 1 passage ‘ extending vertically ,therethrough lo 

...catedcentrally therein and one or more vanes 8 passing 
from valve guide 7 to the outer wall 9_,o'?,the lower valve 
body and further de?ning ?ow parts 10 through the 
lower valve body. Valve body 4 also contains a lower 
central recessed opening 11 communicating with ‘the 
flow ports 10. ‘ 

Passing through valve guide 7 andrin slidable rela 
tionship therewith is valve member 121. having, plunger 
head 13, valve stem 14, and threaded rod lshl’lunger 
head 13 has conical valve surface .16 which matches 
upper valve seat'17 formed in upper valve bOdyISJ'EIas 
tomericcovering 1.8 sufficiently encases plunger head 
113 to provide better sealing engagement between head. 
13 and valve seat 17. 
Plunger head ‘13 has an integral collar 19 formed at 

the bottom thereof, around stem 14,:;and of substan 
tially the same diameter as the upper part of valve 
guide ‘7. Also formeddn the plunger'z'head l3sattthe 
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junction of collar 19 and the plunger head is spring re 
cess 20 arranged to receive coil spring 21 which passes 
in ?tting arrangement over collar 19 and the upper 
shoulder 22 of valve guide 7. 
Valve stem 14 passes through valve guide 7 and ex 

tends into recess 11 and out past the bottom 23 of 
lower body 4. Elastomeric valve ring 24 is located 
about‘valve stem 14 within recess 11 and has upper 
sleeve 25, intermediate shoulder 26', and sealing shoul 
der 27. Valve ring 24 is retained on valve stem 14 by 
retainer washer 37 located below ring 24 and slidably 
mounted on' a lower bolt 28 which is threaded onto 
threaded rod 15. Encasing lower bolt 28 is bolt housing 
29 which is a cylindrical tubular housing having an 
upper bore passage 30 and an enlarged lower passage 
31 which lower passage de?nes an annular recess 32 
between bolt 28 and housing 29. 

Bolt 28 has a lower enlarged portion 33 which' is 
formed by an annular shoulder 34 passing circumferen 
tially around the lower portion of the bolt. The annular 
shoulder 34 is just large enough to leave a small annular 
gap 35 between the shoulder and the enlarged lower 
bore 31 in housing 29. ‘ 
Passing transversely through housing 29 and bolt 28 

through shoulder 34 is shear pin 36 which serves to at 
tach housing 29 to bolt 28 in the uppermost position of 
housing 29. In this uppermost position as shown in 
FIGS. 1 through 3, housing 29 abuts retainerwasher 37 
and maintains valve ring 24 substantially within re 
cessed opening 11 in lower valve body 4. 

' Coil spring 21 which is in acompressed position in 
FIGS. 1 through 3 and pushes down against valve body 
4 and upward against plunger head 13, works through 
valve stem 14, threaded rod 15, lower bolt 28, shear pin 
36 and‘housing 29 to maintain washer 37 and valve ring 
24 in their upper initial position as shown in FIG. 1. 
Spring 21 also biases plunger head 13 toward valve 

seat 17 and has sufficient travel to seat head 13 in valve 
seat 17 when bolt 28 has been freed from housing 29 
allowing the plunger head to move upward. 

In operation, the ?oat collar as shown in FIG. 1 is in 
serted in the casing string either at the bottom or at one 
or two joints up from the bottom. After the casing 
string is made up, it is run in the well and the ?oat col 
lar assumes the position as shown in FIG. 2. In FIG. 2 
the elastomeric valve ring 24 has‘ been pressed into the 
opening 11. This occurs because the sealing shoulder 
27 of ring 24 sealingly engages the wall of opening 11 
and, due to the ?uid in the bore hole and the un?lled 
area in the casing, a differential pressure arises across 
valve ring 24 immediately upon entering the bore hole 
?uid with the casing. As the casing progresses deeper 
into the bore hole ?uid, the differential pressure across 
shoulder 27 increases‘, compressing the valve ring, 
causing sleeve 25 to bulge and take up the compression 
forced on it by pressure on shoulder 27. As the sleeve 
25 bulges and is compressed as shown in FIG. 2, shoul 
der 27 moves upward into the opening 11. At a prede 
termined differential pressure, preset by adjusting the 
length and stiffness of valve ring 24,,shoulder 27 moves 
past the lowermost tip 38 of ports 10 and allows ?uid 
communication from the open bore area 39 in housing 
2 through ports 10 and out through upper bore 40 into 
the casing string. Any time the differential pressure 
across valve ring 24 drops below the preset opening 
pressure, the valve ring expands to close ports 10. Re 
ferring now to FIG. 3, if at any time during or after the 
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4 
descent of the easing into the bore hole ?uid it is de 
sired to ?ow down the casing and into the bore hole 
and still retain the reverse circulation feature, this can 
be done at a relatively low ?ow rate as long as the ?ow 
rate used does not exceed that which is predetermined 
to shear pin 36 and convert to a check-valve type oper 
ation. This conversion flow rate can be preset at any 
desirable level; for instance, it is desirable in some cir 
cumstances to set this at three barrels per minute. 
Thus, downward ?ow can occur through the collar at 
any rate below three barrels per minute without shear 
ing pin 36 and preventing any further reverse circula 
tion. 
When it is desirable to convert to check-valve type of 

operation (for instance, when cementing is to begin), 
this is achieved as shown in FIG. 4 by pumping down 
the casing at a rate in excess of the predetermined con 
version rate, which excessive rate places sufficient 
downward shearing force on valve ring 24, which force 
is transmitted through washer 37 to housing 29 thereby 
shearing pin. 36 which passes through the housing. The 
downward force on pin 36 is resisted by upward force 
of spring 21 pushing upward on plunger 13, valve stem 
14, threaded rod 15 and through lower bolt 28, thus 
shearing the shear pin 36 and releasing housing 29 from 
bolt 28. 
The release of bolt 28 from housing 29 allows valve 

ring 24 to move out of opening 11 thereby fully open 
ing ports 10 into open bore 39. Housing 29 drops down 
until shoulder 41 of the housing abuts shoulder 34 of 
the bolt, thereby preventing the housing from dropping 

. off of the ?oat collar and possibly interfering with any 
tools which may be located below the ?oat collar. 
After the valve ring 24 moves out of the opening 11 

in response to hydraulic forces above it pushing it 
downward, the downward force on bolt 28 drops to a 
negligible amount allowing spring 21 to expand forcing 
plunger head 13 upward. Cement ?owing through 
upper bore 40 is sufficient to maintain spring 21 com 
pressed and plunger head 13 in an open valve position. 
When cement flow is stopped, spring 21 pushes plunger 
head 13 into valve seat 17, thereby closing the tool 
against reverse ?ow of cement. Hydrostatic pressure 
now being higher in the annulus than in the casing, ce 
ment will attempt to ?ow back into the casing through 
the valve but will act on the backside of plunger head 
13 and in conjunction with lip 42 on the lower periph 
ery of elastomeric covering 18 to form a tighter better 
seal of the valve assembly by forcing plunger head 13 
tighter into seat 17 and by further acting upward 
against the back side of lip 42 forcing it into sealing ar 
rangement with the lower part 43 of seat 17. 
The advantages achieved by the use of this invention 

are partly a result of the ability of the valve ring 24 to 
‘compress sufficiently to allow the casing string to ?ll up 
as it enters the bore hole. Due to the limited ability of 
the valve ring to compress, a ?ow restrictive ori?ce is 
always present during back-?ow between the valve ring 
and the lower end 23 of the lower valve body 4, thereby 
tending to prevent the casing from filling too quickly 
and over?owing at the surface. 
Whereas the prior art devices utilize a resilient 

washer to limit back-?ow, the present device utilizes a 
rather lengthy valve ring 24. The valve ring is advanta 
geous over the washer due to the tendency of the 
washer to extrude out of position in high pressure hot 
wells and also due to the lateral movement of the valve 
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stem which ‘can occur within the rather loose-?tting 
valve guide. 
The present invention also allows the casing to be 

?lled at a controlled ‘rate regardless of how high the 
pressure differential is between the bore hole and the 
casing bore, whereas if too high a pressure di?‘erential 
occurs across the prior art devices, the casing string 
must be pulled upward in the hole or ?lled from the 
surface to reduce the pressure differential and allow 
further back~?owing. 
The present invention allows the ?uid to be forward 

flowed or back-?owed as many times as desired as long 
as the conversion ?ow rate is not reached. As soon as 

5 

the operator desires to convert to check-valve type op- ‘ 
eration (for instance, to begin cementing), this is easily 
and simply achieved from the surface without having to 
drop mechanical devices through the casing or run a 
stinger into the casing. The conversion is easily accom 
plished by increasing flow rates through the casing to 
above the present conversion ?ow rate. 

All the parts of the present invention within the hous 
ing 2 can be made of easily drilled materials such as 
concrete, plastic, rubber, aluminum and brass, to allow 
the collar to be drilled out after the cementing opera 
tion has been completed and the cement set up. The 
drilling out leaves a full-open passage through the col 
lar to pass other tools down the casing for further work, 
production or testing. 
Although a speci?c preferred embodiment of the 

present invention has been described in the detailed de 
scription above, the description is not intended to limit 
the invention to the particular forms or embodiments 
disclosed herein, since they are to be recognized as il 
lustrative rather than restrictive and it will be obvious 
to those skilled in the art that the invention is not so 
limited. For instance, it is contemplated that different 
numbers of vanes could be used between the valve 
guide and the lower body to vary the number and size 
of ports through the collar. It would also be possible to 
use other spring means to replace the sleeve portion of 
the valve ‘ring and still maintain the differential ?ll fea 
ture. The invention is declared to cover all changes and 
modi?cations of the speci?c example of the invention 
herein disclosed for purposes of illustration, which do 
not constitute departures from the spirit and scope of 
the invention. 
What is claimed is: 
1. Valve apparatus for controlling flow and backflow 

of a fluid through a pipe string in a well during run-in 
and cementing operations, comprising: 

a. tubular body means having a bore passage there 
through; 

b. valve seat means within said tubular body; 
0. ?rst valve member means located movably within 

said body adapted to seat in said valve seat means 
in ?uidically sealed engagement, and having a lon 
gitudinal‘axial valve stem attached thereto; 

d. valve guide means slidably enclosing a portion of 
said valve stem and allowing longitudinal move 
ment of said valve stem therethrough, said valve 
guide means being connected to said tubular body; 

e. spring means between said ?rst valve member 
means and said valve guide means, said spring 
means arranged to bias said valve member means 
towards said valve seat means; 

1'. means dividing the bore passage through said tubu 
lar body means into an upper chamber, a lower 
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6 
chamber and a lower bore passage, said upper 
chamber containing said first valve member means 
and said spring means; 

g. port means through said dividing means communi 
cating said upper chamber with said lower cham 
ber; 

h. resilient second valve member means located 
within said lower chamber and arranged to control 
?uid ?ow to and from said upper chamber through 
said port means and said lower chamber from said 
lower bore passage; said second valve member 
means further comprising a resilient elastomeric 
sleeve having an extended ‘sleeve portion capable 
of being compressed into a shorter bulging mem 
ber, and having one or more annular exterior 
shoulders capable of sealingly engaging the inner 
wall of said lower chamber and closing off said 
lower chamber to ?uid ?ow therethrough; said 
sleeve providing an opening bias for said exterior 
shoulders; 

i. means for holding said second valve member means 
in said lower chamber and holding said second 
valve means against movement to a full open posi 
tion and for further preventing said ?rst valve 
member means from seating in said valve seat 
means; and 

j. ‘frangible means between said holding means and 
said valve stem and arranged to selectively release 
said holding means thereby allowing said ?rst valve 
means to move upward sufficiently enough to seat ‘ 
in said valve seat means, and simultaneously allow 
ing said second valve means to move downward al 
lowing full fluid communication between said 
upper chamber, said lower chamber, and said 
lower bore passage. 

2. The apparatus of claim 1 wherein said resilient sec 
ond valve member means further comprises a thin rigid 
retainer member adapted to transmit compressive 
forces to said elastorneric sleeve; and said elastomeric 
sleeve is further adapted to compress enough under a 
predetermined differential pressure to move said annu 
lar exterior shoulders a su?icient distance to expose 
said port means to said lower bore passage. 

3. The apparatus of claim 1. wherein said tubular 
body means further comprises a tough metallic outer 
housing, a drillable inner housing located concentri 
cally and centrally within said outer housing and 
spaced a predetermined distance therefrom and a drill 
able composite material between said inner housing 
and said outer housing. 

4. The apparatus of claim 3 wherein said outer hous 
ing is made of steel; said inner housing is comprised of 
an upper body removably connected to a lower body, 
both made of high strength drillable plastic; and said 
composite material comprises drillable concrete which 
was ?owed in wet slurry form into the space between 
said inner housing and said outer housing and allowed 
to harden. 

5. The-apparatus of claim 1 wherein said ?rst valve 
members means comprises a plunger‘head having a 
conical surface adapted to seat in said valve seat means ‘ 
in sealing engagement and said valve stem further com 
prises an upper stem and a lower stem assembly, said 
upper stem being connected to said plunger head and 
said lower stem assembly being ?xedly attached by re 
movable connector means to said upper stem, said 
lower stem assembly further comprising an inner rod 
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member attached to said removable connector means 
and having an enlarged lower end de?ning an annular 
perpendicular shoulder, and a tubular case telescopi 
cally mounted over said rod member and attached 
thereto by said frangible means, said case having an 
inner annular shoulder projecting inward arranged to 
abut said annular perpendicular shoulder upon shear 
ing of said frangible means. 

6. The apparatus of claim 5 wherein said ?rst valve 
means further comprises an elastomeric cover located 
on said plunger head and adapted to contact said valve 
seat means and provide sealing engagement between 
said plunger head and said valve seat means, and said 
elastomeric cover further comprises an annular lip ex 
tending past said plunger head periphery and adapted 
to receive ?uid back-flow and provide further sealing 

15 

25 

35 

45 

55 

65 

8 
arrangements with said valve seat means. 

7. The apparatus of claim 1 wherein said valve guide 
means is connected to said tubular body means by one 
or more vane members attached to said valve guide 

means and said tubular body means; said vane mem 
bers serving to de?ne said port means by their passage 
through the space between said valve guide means and 
said tubular body means. 

8. The apparatus of claim 7 wherein said valve guide 
means further comprises a generally cylindrical collar 
arranged to encircle said valve stem in slidable relation 
ship and having an upper portion extending above said 
vane members, said upper portion adapted to receive 
said spring means in abutting relationship. 

* * * * * 


