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The present, inwention relates to a, Well caSing 

attachment, and more particularly, to the type 
adapted for use in a rotary drilling operation. 

Hitherto, attachments of this nature have per 
mitted the extrusion of cement from the bottom 
and the Sealing of the foot of the well casing 
string against rewerse flow, but they have failed 
uniformly to prowide means for temporarily with 
drawing Whatever form of walwe means was used 
for the Sealing to a position which would give 
through access in a straight line and permit tools 
within the casing to be lowered below the casing 
into the well bore proper. * ~ 
Broadly stated, the purpose of this imwention is 

to prowide a caSing attachment in the form of a 
bored Shoe or collar proWided With WalWe means 
capable of lateral mowement, So as to clear the 
b0re for the floW of cement, or the imSertion of 
any instrumentality therethrough from the in 
Side of the caSing. 

Although the prior dewices for this purpose 
haWe proWided ample paSSageWay. through the 
shoe, the valwe structure itself has remained on 
the axis of the paSSageWay and tended to ob 
struct fduid floW, particularly When the slurry 
Stiffened during a, cementing operation. The at 
tendant increa.Se in friction at the WalWe increaSeS 
the hydraulic preSSure and requires more poWer 
to pump the slurry. It is not uncommon for 
grawel, sticks, and other foreign matter to knock 
the walwe doWnWard and to obstruct the paSSage 
Way during the circulating operation. In these 
instances, the rewerSe function of the Walwe in re 
SpOnSe to back preSSure is also impaired. 
There are constructions knoWn to the art, in 

which the lower portion of the pasSageway or 
outlet is of 1arger diameter than the Owerlying 
walve, So that the WalWe member can escape out 
into the Well bore. Naturally, rem0Wal of the 
waiwe rmember permits unobstructed dowmfdOW, 
but it also makes it impoSSible to effect a back 
or upflow Seal. 
With the present types of caSing-floating equip 

ment, it is impossible to communicate with the 
Well bore below the casing Shoe. That is to Say, 
no means has existed whereby the 'Operator could 
pass an instrument or tool through the float Shoe 
to perform some special function. Therefore, a.in 
object, of this imwention iS to proWide a caSing at 
tachment which will not only guide, float, and act 
as a back preSSure Walwe after cement, Shurry haS 
been forced out into the Well bore, but is alSO 
operable to permit certain imprOwements in the 
general practice of landing caSing in a Well. 
A Specific object resides in the prOW|ision of a 
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tubular casing attachment With a ball walwe Which 
is laterally and wertically mowable of a paSSage-- 
way in response to up or down fluid preSSure, and 
which can be retained in a position clear of the 
paSSageWay. · · · · · · · · ~ 

Additional objects. Will appear from the fol 
lowing detailed description of a preferred embodi 
ment and several modifications.'' "; ~ 
Reference is made to the drawings, in Which 
Fig. 1 is a longitudinal Section of the attach 

ment applied to the end of a Well caSing; 
Fig. 2 is a transwerSe. Section on the line 2-2 

of Fig. 1; ^ · · · ~ 
· Fig. 3. is a wertical Section taken along the line 
3-3 of Fig.1; " · · · · · · · · · · · · 

Fig. 4 shows in wertical Section a modified form 
of the attachment; · · · · · · · · · · · 

Fig. 5 represents a transwerse section .. On the 
line 6-5 of Fig. 4; * ^^ ^ 

Fig. 6 is a wertical Section t?ken along the line 
6-6 of Fig. 4;' .. " " ~ 

Fig. 't illustrates , in " wertical Section and to a 
more reduced Scale another modification of the 
attachment; ~ ~ · 

Fig. 8 is ?, bottojim plan wiew of the Fig. '7' at 
tachment; .. " " · · · · · · · · · · · 

Fig. 9 shows iri wertical section a further modi 
fication of details of the attachment; and ~ 

Fig.', 10 is a, bottom | plan wiew of the Fig. 9 
1modification. ~ ~ · · ~ 

Tm the draWings, {0 indicates a casing attach-- 
ment in the form of a float or guide shoe which 
is adapted to be joined to a casing I2 (Fig.' 1) by 
means of a, ...threaded coramectiori i4.. 'the attachi 
ment_compriseS a tubular member !!!, which may 
be of Steel, firangible plug. means comprising a 
Bakelite plug', [6 and am aluminium walwe Seat 
body l8, and a ball walwe 20 of.Bakelite or other 
suitable material which will float, into position. 

It will be observed in Figs. 1 and 8" that the 
plug means formed by plug_{6 and the w?lwe seat, 
body l8 has a.continuous, longitudimal passage 
Way 22 therethrough." An enlarged portion or re 
ceSS 24 intermediate the passageWay 22 receives " 
and guides the walve balI': 20, which ball has a 
diameter 'greater than the' adjacent portions of 
Said paSSageWay. · · · · · · · · ~ ~ 

Preferably, the enlarged portion 24 is formed 
Wholly in the upper end of plug I6, and inclines. 
doWnWardly therefrom to one side of the passage 
Way, aS illustrated in Fig.1; its size and disposi 
tion are_Such .that it can retain : the ball.20] in a 
position lateral of the passageway axis and there 
by leave a clear longitudinal channel or conduit. 
The plug lb is tapered at its lower end for guiding 
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purpoSeS ahd is inserted into the fubular member 
or shoe [f from below, a, threaded connection 26 
Securing it to the lower end of said tubular mem~ 
ber. ~ 

After the WalWe ball 20 has been inserted in its 
receSS 24, the WalWe Seat; body 18 is placed in the 
Shoe fil from aboWe, and threadedly connected 
thereto at 28. The adjacent faces of plug f6 and 
WalWe Seat body 8 are brought into engagement 
in this manner, So that the portion of the pas 

5 

SageWay 22 in the Walwe Seat; body l8 restricts the " 
upper end of receSS 24 and retainS the ball WahWe 
20 therein. A circular Seat 30 in the loWer face 
of body l8 · complementally receives the bal1 20 
to check fiuid flow through the attachment, 0 
from beloW or outside of the casing [12.. ~ 
Attention is directed also to the widely flared 

mouth 32 on the upper face. of |-body . [18. . The 
mouth 32 Ser'WeS to reduce .. friction when the 
cement slurry is flowing through the passageway 
22, and to center whatewer tool it is desired to 
extend through Said paSSageway from within the 
casing [2. ~ 
To inSure the ball20 of the walwe means float 

ing into the closing position upon cessation of 
downward flow, means for causing it again to 
close the passageway to upward flow are pro 
Wided. In Fig. 1 this means comprises a conduit; 
or grooWe 34 formed in the plug means f6" and 
leading from the longitudinal paSSageway 22 to 
the lower portion of the recess 24 in such a man 
ner that unbalanced fluid pressure below or ex 
ternal the plug meanS Will urge the check ball 20 
into engagement with seat 30. . The conduit 34 
may be of the same width as , the passageway 22 
aboWe and below receSS 24. • * - ~ 
When the attachment I0 has Serwed. itS' final 

purpose as a guide, float, or back pressure Walwe 
after cementing, . the plug means, . [16, 18, may 
readily be remowed by drilling. . The aluminum 
walwe Seat body l8 fractures readily into Small 
Segments and is made of that or similar material 
because a more accurate walWe Seat 30 can be 
proWided therein. 

FigS. 4, 5, and 6 show a modified form of the A 
inWention. Which affords SeWeral special adWan 
tages noW to be disclosed. For the most part 
this attachment, '[00 is similar to . the form Which 
has been described preWiously in detail, in that it 
comprises a, steel casing Shoe or tubular member 
I [0, a, frangible plug l60 of Bakelite or the like, 
an abutting WalWe Seat body l80 of readily. Shat 
terable metal, and a floating · ball Walwe 20 dis 
poSed for cooperation. With a paSSageWay 220 in 
the plug means 60, 180. For the purpose of pre 
Wenting any tendency of the ball Walwe 20 to bal 
ance itself in an unSeated position which will 
obstruct passageway 220 a different enlarged 
portion or receSS 240 is provided. ~ .. ' - 

1Before Specifying the characteristics of the re 
cess 240, attention is directed to the division of 
this receSS between plug l60 and the : valwe seat 
body . [80 (Figs. 4, 6), and to threaded connection. 
260 , between the : former and the shoe lf0, and 
threaded connection 280 for the latter and Said 
shoe ºf [0. These connections are arranged" So 
that the walwe means (20, 220, 240) can be aS 
sembled by screwing walwe seat; body 180 and plug 
[60 into the Shoe [[I from beloW or, more Simply, 
inserting body l80 from abowe. ~ 

...The enlarged portion or receSS 240 is annular 
and concentric With the other. portions of paS 
sageway 220, and of such an extent aS to receiWe 
the ball 20 in a lateral position clear of said paS 
sageway. . For retaining purposes, the receSS 240 
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is inclined downwardly with respect to the oper 
atiWe p0Sition of the attachment; 100. 
A pair of Opposed groowes or conduits 340, 340, 

SomeWhat narroWer than the portion of paSSage 
Way 220 in plug [60, lead from said paSSage Way 
to the enlarged portion or annular chamber 240. 
These conduitS 340, 340 are arranged to expose 
the ball 20 to an upward hydraudic pressure tend 
ing to force it against the circular seat 300 in 
body f80. It Will be appreciated that the con 
Wexity of the bottom of the recess 240, indicated 
generally aS 342 in Fig., 4, makes it impossible for 
the ball 20 to remain balanced in an obstructing 
position. The flared construction of the opposite 
ends of annular receSS 240 will permit fluid by 
paSSing at the instant; the ball walwe 20 rides at 
the top of the groowes 340, 340. ? 
OtherWise the operation of this modification is 

Similar to that which has been described. 
FigS. 7 and 8 illustrate a further modification 

in Which an attachment l0I comprises a, tubular 
Shoe flf, a plug f6f, and a walve seat body 18.. 
In this instance the walwe seat body [18[ is of 
leSSer diameter than the plug f6f, into the top of 
Which it is threaded in the assembly of the Walwe 
means constituted by the walve ball 20, the recess 
24, the auxiliary conduit 34, and a slightly differ 
ent, paSSageway 22 l. Ball 20 engages a circular 
Seat 30l, Similar to that which has been de 
Scribed, When it is in a closed position. With this 
aSSembly, the WalWe means can be readily incor 
porated in the plug l6 " before the latter is 
threaded at 26 onto the casing shoe !! I l. ~ 
The additional embodiment of Figs.9 and 10 

agrees in a majority of details' with the casing 
attachment ShoWn in Figs.''' and 8. Correspond 
ing items have been given the same reference 
numeralS. In one wery important essential it is 
different, namely, the manner in which plug 
meanS f62 is united with casing " shoe [ [2.. ''he 
outSide diameters of this shoe or tubular member' 
fl2 and the portion of plug l62 extending below it 
are approximately the same, but the portion of 
Said plug l62 Within tubular member || I2 is made 
Substantially Smaller than the inside diameter of 
Said tubular member ! 12 for the following pur 
pOSe. ? ~ 

The upper end of plug I62 is placed Within the 
Shoe ll2 So that itS circumferential shoulder [64 
OppoSeS bottom edge or end [[4 of the tubular 
Shoe l[2 in Spaced relation. While the shoe_ 2 
and plug l62 are maintained in the separated 
Condition just indicated, a lining IT0 of rubber in 
plastic .. condition is forced between and into re 

| ceSSeS or annular groowes. I6 and l8 formed 
' inside the Shoe I l2 and opposed groowes 66and 

!68, reSpectiWely, in the outer surface of the plug 
l62. In this manner, the resilient liming !i0 is 
arrahnged to insulate the frangible plug means 
frOm · direct contact. With the shoe. When the 
lining IIT0 has been wulcanized or caused to set in 
any other Suitable Way, it will securely unite' the 
members in question and provide a cushion be 
tWeen plug Shoulder l64 and the lower end [14 
of Shoell2, and also betWeen the inside of-said 
Shoe fl2 and the adjacent surface of plug' 62.. 
ObWiously, other plastics hawing the desired char. 
acteristics may be utilized in place of rubber. " " " 
Those familiar. With the art to which this in 

Wention ºpertains" will realize that a resilient, 
rubber lining of the thickness", shown will · act 
as a Shock.abSorber, and thus cuShion the plug 
aéainst breakage When it encounters , obstruc 
tion in the Well during the casing landing 0per 
ation. ~ · · · · · · ~ ~ 



By vulcanizing or cerr?eating the rubber lining 
to the Shoe !!2 and plug [62, a, . positive fluid 
Seal is obtained which is effective under high 
preSSure. A Seal of this efficieracy iS hot attain 
able With a threaded plug or a c?St; certhent, plug. 
1n the case of the latter, there is inWariably con 
siderable shrinkage in Setting. Where the opti 
nhum Seal is desierd, a, ha1'd rubber compound 
Should be employed. 

Except where otherwise Specified, the? Warious 
elementS of the modified formS Of the inWention 
have the Same physic8l ?,?ad functio13ad attributeS 
which ha,we beera aScribed to them in the more 
elaborate description of the embOdiment of Efig. 1. 
This imwention which has been described is 

broadly nowel in itS conception of a WalWe means 
Which is temporarily displaceable laterally of a 
continuous linear paSSage Way extending thrOugh 
a, ca.Sing attachment of the type Specified. Be 
fore the present inWention, no meanS existed for 
SO displacing a WalWe member' or for retaining it 
temporarily to One Side of the paSSageWay. 
By using Suitable apparatus in conjunction. With 

this attachment, it is pOSSible to Work through 
the attachment. As exampleS: rewerSe fdoW may 
be established Without remOWing the WalWe means, 
a, jetting action may be obtained for cleaning ob 
structionS during caSing landing, placing cement 
slurry in the Well bore far below the casing Shoe 
and logging electrically beloW the Sh0e So that : 
the caSing String may be positioned at the proper 
depth. 
While the preferred form and SeWeral modi 

fications of this inWention ha.We been fully dis 
closed, it is to be understood that Warious changes 
may be made and Sub-combinations utilized 
Without departing from the imWention aS claimed. 
What I claim as new and desire to secure by 

HetterS Patent Of the United StateS is: 
3. A casing attachment. Which comprises a tu-- 

bular member adapted to be joined to a, ca.Sing; 
frangible plug means in the tubular member, said 
plug meakas haWing a paSSageWay thereíhrough 
With an enlarged portion intermediate its ends; 
WalWe means in the form of a floatirag ball With 
in the ethlarged portion of Said plug paSSageWay 
and " hawing a diarameter greater than the portionS 
of the paSSageWay adjacent the enlarged por 
tion; and means for guiding the ball out of the 
paSSageWay and retaining it laterally thereof 
When fiuid is fiowing through Said paSSageWay 
frOn abOWe. 
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2. A casing attachment Which compriseS a, ? 
tubular member adapted to be joined to a caS 
ing; plug means in the tubular member, Said 
piug means haWitag a, paSSage Way therethrough 
with ara enlarged portion intermediate itS ends; 
a floating ball check WalWe Within the enlarged 

' portion of said paSSageWay, Said ball haWing a di 
ameter greater than the portionS of the paSSage 
way adjacent said enlarged portion; and a doWm 
wardly inclined receSS in the plug meanS lead 
ing from said enlarged portion for guiding the 
bail out of the paSS3ageWay and retaining it in that 
position when fluid is flowing therethrough from 
abOWe. 

3. A casing attachment which comprises a tru 
bular member adapted to be joined to a, ca.Sing; 
frangible plug means in the tubular member, Said 
plug means hawing a paSSageWay therethrough 
with an intermediate enlarged portion, and Said 
plug means including a Walve Seat body threaded 
to the inside of the casing and hawing a Widely 
flared mouth on its upper Side; walWe meanS in 

the form of a floating ball Within the enlarged 
portion of said plug passageWay and hawing a 
diameter greater than the portionS of the paS 
SageWay adjacent the enlarged portion; and . 
means for guiding the ball out of the paSSageWay 
and retaining it laterally thereof When fluid is 
fiowing through Said paSSageWay from abowe. 

4. A casing attachment, which comprises a tu 
bular member adapted to be joined to a caSing; 
plug mearas in the tubular member, Said plug 
means hawing a passageway therethrough and 
an enlarged portion intermediate its ends; a-float 
ing ball check Walwe Within the enlarged portion 
of Said paSSageway, said ball hawing a diameter 
greater than the portionS of the paSSageWay ad- . 
jacent said enlarged portion; and a downwardly 
inclined receSS in the plug meanS leading from 
Said enlarged portion for guiding the' ball out of 
the paSSageWay and retaining it in that position 
when fluid is fiowing therethrough from above, 
Said plug meanS comprising an aluminum ~ walwe 
Seat body connected to the inside of the tubular 
member' and a, Bakelite plug also connected to 
the inside of the caSing and engaging · the Walwe 
Seat body. 

5. A caSimg attachment. Which comprises tu 
bular meanS adapted to be joined to a casing; 
plug means in the tubular means, said plug means 
ha.wing a continuouS, longitudinal paSSageWay 
therethrough, Which paSSageWay is proWided With 
ara enlarged portion intermediate its ends; and 
WaiWe means in the form of a floating ball Within 
the enlarged portion of said paSSageWay and 
haWing a diameter greater than the portions of 
the paSSageWay adjacent; the enlarged portion, 
Said plug meanS haWimg alS0 an armnular receSS 
extending doWnWardly from the enlarged por- . 
tion of the paSSageWay for guiding the ball out of 
the paSSageWay and retaining it in such a posi 
tion. While fluid is floWing therethrough from 
abOWe, and said plug means also including a con 
duit; leading from the longitudinal paSSageWay 
to the 1'eceSS for forcing the ball upWardly to 
close the paSSageWay When fiuid terads to flow 
frOn below. 

6. A CaSing attachment. Which comprises tu 
bular means adapted to be joined to a casing; 
plug meanS Secured Within the tubular means by 
threaded connection, Said plug means hawing · a 
COratinuous, longitudinal paSSage Way there 
through and connected With an intermediate an 
nular charmber of greater cross section than the 
adjacerati. portions of the passageWay; walve 
meanS in the form of a floating ball Within the 
chamber of Said paSSageWay, said intermediate 
araraual chamber being inclined doWhWardly fo1 
guiding the ball out of the paSSageWay and re 
taining it in such a position while fluid is flowing 
therethrough from aboWe, and said plug means 
alS0 including opposed grooWeS leading from the 
longitudinal paSSageWay to the bottom of the 
aranular chamber for forcing the ball upwardly 
to cloSe the paSSageWay When fluid tends to flow 
from below. 

'. A caSing attachment, which comprises a, 
. tubular member adapted to be joined to , a cas 
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ing; frangible plug means extending continu 
Ously in the tubular member, ', said plug means 
haWing a paSSageWay therethrough; a, walwe seat, 
body Secured to the upper end of the plug means 
and arranged to form a part of the paSSageway; 
floW-1reSponSiWe WalWe means aSSociated with said 
paSSageWay and arranged to permit fluid to flow 
therethrough from abowe; and means formed in 
the plug means for retaining the Walwe means 
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out of " the passageWay when fluid is fiowing 
theretthrough from aboWe.- ~ 

8. Apparatus for floating Well, casing , or the 
like, comprising, in combination, a, tubular mem-- 
ber adapted to be joined to the casing or the like 
as a, continuation thereOf; ? plug means in the · 
tubular member, said plug means hawing a paS 
SageWay therethrough With an enlarged portiora 
intermediate its extremities; " ball walWe means 
Within the Said enlarged portion and hawing a 
diameter greater than the portions of the paS 
Sageway adjacent , the said enlarged portion; 
means aSSociated with the plug means for guid 
ing the ball check WalWe means tranSWersely of the 
paSSageWay and retaining it in a position out 
of the passageway and tjhus permitting free 
doWnWard fiuid flow through Said paSSageWay; 
and means also formed in the . plug means fo1' 
Seating the ball walwe means positively in a po 
sition to prevent upward fluid flow through said 
paSSageWay. 
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9. Apparatus for floating well casing or the 

like, comprising, in combination, a tubular mem 
ber adapted to be joined to the casing or the 
like as a continuation there0f; frangible plug 
means in the fubular member, said plug meanS 
hawing a, Substantially straight paSSageWay 
therethrough with an enlarged portion interme 
diate its exÉrennities; a, floatirag ball check WalWe 
Within Said enlarged portion and haWing a, di 
ameter greater than the portions of the paSSage 
Way adjacent said enlarged portion; doWnWard-- 
|ly inclined guide means formed in the plug means 
and constructed and arranged for directing the 
ball ).check WalWe transwerSely of the paSSageWay 
and retaining it in a position permitting Substara 
tially unobstructed downward fluid flow through 
out Said paSSageWay; and means for seating the 
ball check Walwe to close the upper end of the 
paSSage:Way adjacent the enlarged portion in re 
Sponse to upWard floW. 
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