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Our invention relates to closures for well 
casings, designed to plug the casing against 
the admission of water and to form a sub 
stantial foundation for the cement in cement 
ing off a well. 

It is a purpose of our invention to provide 
a casing closure which can be operated from 
the mouth of the well to be locked to any sec 
tion of a string of casing and completely 
plug the casing, and which is readily releas 
able and removable from the casing and with 
out injury to the closure or casing. 

It is also a purpose of our invention to 
provide a casing closure in which the locking 
means therefor, in order to properly func 
tion, requires no structural modification of 
the well casing but utilizes the ends of the 
casing sections as abutments for the locking 
elements of the closure to secure the closure 
in fixed position vertically within the well 
casing. 
We will describe only one form of remov 

able closure for well casings embodying our 
invention, and will then point out the novel 
features thereof in claims. In the accompanying drawings: 

Fig. 1 is a view showing in side elevation 
one form of casing closure embodying our 
invention, and in entering position with re 
spect to the upper end of a well casing. 

Fig. 2 is a view showing in vertical sec 
tion a casing closure in applied position with 
In a CaSing. 

Fig. 3 is a view similar to Figure 2 but 
showing the closure in released position to 
permit of its removal from the casing. 

Fig. 4 is a transverse sectional view taken 
on the line 4-4 of Figure 1 and looking in 
the direction of the arrows. 

Figs. 5 and 6 are transverse sectional views 
taken on the lines 5-5 and 6-6 respectively, 
of Figure 2, and looking in the direction of 
the arrows. 

In carrying out our invention, we provide 
a carriage IK comprising a rod 15 of suitable 
length and non-circular in cross section, the 
upper end of the rod being provided with a 
threaded stem 16 which is adapted to be re 
ceived in a socket 17 of a fishing tool 18 to 
provide an operative connection between the 

carriage and the fishing tool by which the 
former may be raised and lowered within a 
Well casing, and the fishing tool detached 
from the carriage once the casing closure has 
been locked within the casing. 55 
A plug P of disk form and of a diameter 

slightly less than the internal diameter of 
the well casing to which the closure is ap 
plied, is fixed upon the rod 15 just beneath 
the stem 16, and by the employment of a key 60 
19. This plug, when fixed against vertical 
movement within a well casing functions to 
Seal the casing against the admission of 
Water or sand, and it provides a substantial 
foundation for the cement inserted into the 65 
casing for cementing off of the well. This 
plug may be of any construction suitable for 
the purpose, and it will be understood that it 
may be varied as to diameter to fit different 
size casings. O 

For the purpose of securing the plug P in 
fixed position within a well casing, our clo 
sure includes an upper locking element E 
designed to secure the plug against move 
ment downwardly within the well casing, and 
a lower locking element E' designed to se 
cure the plug against movement upwardly 
within the casing. The locking element E 
comprises a head 20 having the form of a 
truncated cone and preferably formed inte: 80 
gral with the plug P so as to reinforce the 
atter and to coact with the stem 16 in secur 
ing the plug against movement upwardly of 
the rod 15. Secured at circumferentially 
spaced intervals on the periphery of the head 85 
20 are a plurality of resilient arms 21, these 
arms extending through suitable openings in 
the plug P so that their lower ends are dis 
posed below the plug. These arms are prefer 
ably formed of spring steel and normally 90 
they occupy an expanded position in which 
they are divergent with respect to the head. 
The lower locking element E’ comprises a 

head 22 having the form of a truncated cone 
and reversely disposed with respect to the 95 
head 20. This head 22 is permanently fixed 
against movement upwardly on the rod 15 by 
means of a key 23, but the rod is capable of 
being moved upwardly through the head 
when sufficient pull is exerted upwardly on 100 
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the rod to sheer a pin 24 which normally 
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engages the under side of the head to prevent 
movement of the head downwardly on the 
rod. This pin 24 may be formed of soft iron 
as distinguished from the pins 19 and 23 
which are formed of steel. 
The lower locking element E also includes 

a plurality of resilient arms 25 which are 
secured to and project upwardly from the 
periphery of the head 22, and preferably in a 
staggered relation with respect to the arms 
21 of the upper locking element E. The 
arms 25 are of such length that their upper 
ends are disposed in over-lapping relation 
with respect to the lower ends of the arms 
21, and similarly, the arms 25 normally 
occupy an expanded position in which they 
are divergent with respect to the head 22. 
The casing closure also includes what we 

term a contracting element C, in that it is 
designed to produce an inward flexing of 
arms 25, and to maintain both sets of arms 21 
and 25 flexed inwardly so that the upper and 
lower locking elements E and E are held in 
contracted position, thus rendering such ele 
ments ineffective to engage the well casing 
and lock. the plug against vertical movement 
in the casing. It will be understood that this 
element C is effective in respect to the arms 
21 only after the latter have been flexed in 
wardly by some other means than the element 
itself. The element C comprises a head 26 
having a non-circular and axial opening to 
receive the rod 15 in a manner to permit rela 
tive movement of the two vertically but to 
lock the two against movement circumfer 
entially. Secured to and projecting upward 
ly from the head is a skeleton frame 2 on 
the upper end of which is formed a band 28 
which is of a diameter to have a loose sliding 
fit within the well casing to which the closure 
is applied, and which is adapted to engage 
the arms 25 and 21 to flex them to a contract 
ing position. This band is maintained cen: 
tered with respect to the head 22 by means of 
projections 29 formed on the periphery of 
the head 22, and in order that the band in its 
vertical movement will effect the required in 
ward flexing of the arms 25 to move them 
free of the well casing. 
A retainer, generally designated at R is 

embodied in the closure for effecting a pre 
determined actuation of the locking elements 
incident to the application and removal of the 
closure to and from a well casing. This re 
tainer includes a lower head 30 movable verti 
cally on the rod 15 and coacting with the 
E. head 26 to provide a mounting for a 
plurality of ribs 31 arranged in a circular 
series about the rod to form a cage or basket. 
These ribs are secured at their respective ends 
to the heads 26 and 30 by means of screws 32 
which extend through slots 33 in the ribs for 
the purpose of allowing radial adjustments 
of the ribs to increase or decrease the diam 
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eter of the cage or basket and for the purpose 
of rendering the retainer applicable to well 
casings of different diameter. 
The several ribs 31 are urged outwardly by 

means of springs 34 in order that the flattened 
portions 31 of the ribs may have proper 
frictional contact with the inner wall of a 
well casing to perform the functions for 
which the retainer is intended. There is one 
spring 34 for each rib 31, and the ends of each 
spring are connected to the respective rib by 
means of rivets 35 extending through slots 36 
of the rib. The effective tension of each 
spring may be effected by means of a rod 37 
screw threaded in a collar 38 loosely fitted on 
the rod 15. The rod 37 is provided with a 
flange 39 against which the medial portion 
of the respective spring 34 bears. This 
flange 39 is of angular form to permit the ap 
plication thereto of a wrench for turning the 
rod to effect adjustment thereof longitudi 
nally in the collar and in consequence to in 
crease or decrease the effective tension of the 
spring depending upon in which direction the 
rod is adjusted. An adjustment of the rod 
may be maintained by means of a locknut 40 which engages the periphery of the collar 38. 
The head 26 is secured against movement 

downward on the rod 15 by means of a key 
40", and this key is non-sheerable so that it 
provides a positive stop for the head. The 
lower end of the rod 15 is provided with a 
nut 41 to prevent possible displacement of 
the head 30 from the lower end of the rod, 
although it will be understood that the nut 
41 is not essential to the operation or func 
tioning of the retainer. 
By means of a screw-eye 42 and a rope 43 

connected to the eye at one end and to the 
fishing tool at the other at a point above the 
socket 17, a temporary connection is provided 
between the carriage and the fishing tool 
when the stem 16 is removed from the socket 
17, and for the purpose of elevating the lock 
inglements E and E' beyond the contracting 
influence of the band 28, as will be better 
understood from a consideration of the opera 
tion of the entire closure. 
In Figures 1, 2, and 3 we have illustrated 

a conventional form of well casing, the two 
adjacent sections 44 and 45 of which are ex 
teriorly threaded to receive a sleeve 46 by 
which the two sections are coupled. It is im 
portant to note that the confronting ends of 
the casing sections are spaced apart as cou 
pled, for our casing closure utilizes these con 
fronting ends as abutments for the resilient 
arms 21 and 25 in effecting locking of the plug 
P against movement vertically within the 
well casing. - 
The operation of the closure is as follows: 
With the closure in position for insertion 

into the upper end of the well casing, as illus 
trated in Figure 1, the rope 43 is connected 
to the locking element E and the fishing tool 
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18 is connected to the carriage K, and by 
means of which tool the entire closure is 
adapted to be lowered into the casing. In 
this position of the closure, the arms 21 and 
25 of the two locking elements E and E are 
held in contracted position by reason of the 
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band 28 being in its uppermost position. As 
previously stated, the band 28 is only oper 
able to inwardly flex the arms 25, and that the 
arms 21 must be initially flexed by some other 
means than the band, such as by the use of a 
suitable tool. 
To render the retainer R applicable to the 

casing of a given diameter, the ribs 3 are 
adjusted radially in the manner previously 
described and so as to exert sufficient radial 
pressure against the inner wall of the casing 
to maintain the band 28 in its uppermost po 
sition during the entire lowering movement 
of the closure into the casing, and yet not in 
terfere with such lowering movement, for it 
will be clear that the ribs 31 are adapted to 
have sliding contact with the casing Wall. 

Thus, with the closure lowered to the de sired casing coupling, the fishing tool is de: 
tached from the rod 15 and the tool elevated 
from the casing. During the first part of the 
upward movement the fishing tool acts 
through the rope 43 to elevate the carriage 
and with it the two löcking elements E and 
E, the band 28 being held against, lipward 
movement by the security with which, the 
ribs 31 engage the casing. Thus, the locking 
arms 21 and 25 are permitted to expand so 
that their free ends now engage between the 
confronting ends of the two casing sections, 
as illustrated in Figure 2, and, as a conse 
quence, the locking elements now function to 
positively lock the plug P against vertical 
movement in the casing. 
Once the carriage has been elevated Sufi 

ciently to effect this locking movement of the 
plug, it will be understood that continued p ward movement of the fishing tool causes the 
rope to break, and thereby leaving the tool 
free to be removed from the well. To remove 
the closure from the casing after it has served 
its purpose, the fishing tool is again applied 
to the stem 16 and the rod 15 pulled up 
wardly. With initial movement of the rod, 
the key 40 abuts the head 26 and thus ele- . 
vates the whole retainer and the contract 
ing element to cause the band 28 to engage 
and flex the arms 25 to contracted position 
whereby the lower locking element is re 
leased with respect to the casing coupling. 
However, before this release can be accom 
plished, the key 24-must be sheered to per: 
mit elevation of the rod 15 independently of 
the lower locking element E'. This sheering 
of the kev is effected upon initial movement 
of the rod inasmuch as elevation of the lower 
locking element is restrained through its 
arms 25 which are still in engagement with 
the respective casing section 44. 

During upward movement of the rod 15 
during which contraction of the lower lock 
ing element E has been effected as described, 
the upper locking element E has been ele 
vated clear of the end of the casing section 
45, so that now both of the locking elements 
are in contracted position to permit complete 
withdrawal of the closure from the well cas 
ing through the medium of the fishing tool. 
Although we have herein shown and de 

scribed only one form of removable closure 
for well casings embodying our invention, it 
is to be understood that various changes and 
modifications may be made therein without 
departing from the spirit of the invention 
and the spirit and scope of the appended 
claims. 
We claim: 
1. A removable closure for well casings 

comprising a carriage, a plug fixed to the car. 
riage, casing engaging means positively fixed 
against movement upward on the carriage 
and normally acting to lock the plug against 
movement upwardly in the casing, a second 
casing engaging means fixed on the carriage 
for locking the plug against movement down 
Ward in the casing, a third means movable 
on the carriage to occupy either of two ex 
treme positions and movable to one extreme 
position upon movement of the carriage 
downward into the casing by frictional en 
gagement with the latter and in which posi 
tion it engages both of said means to render 
the latter inactive to lock the plug, and to 
the other extreme position by upward move 
ment of the carriage in the casing wherein 
the first mentioned means is rendered inac 
tive thereby to release the casing, and means 
on the carriage for securing the first, means 
against movement downward on the carriage 
but which is yieldable when sufficient upward 
pull is exerted on the carriage and while the 
first means is in locking engagement with 
the casing whereby, the carriage is released 
to allow the third means to be pulled upward 
and render the first means inactive, thereby 
permitting removal of the closure from the 
Casing. 

2. A removable closure for well casings 
comprising a carriage, a plug fixed to the 
carriage, casing engaging means positively 
fixed against movement upward on the car 
riage and normally acting to lock the plug 
against movement upwardly in the casing, 
a second casing engaging means fixed on the 
carriage for locking the plug against move 
ment downward in the casing, a third means 
movable on the carriage to occupy one ex 
treme position in which the first and second 
means are engaged and moved to a released 
position with respect to the casing, and an 
other extreme position in which the first and 
second means are disengaged to allow them 
to have locking engagement with the casing, 
a fourth means movable on the carriage and 
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adapted when inserted into the casing to have 
frictional engagement therewith the fourth 
means being connected to the third means 
for movement therewith and, by frictional 
contact with the casing, to cause the third 
means to be moved to the first extreme posi 
tion when and as the closure is forced down 
ward into the casing, and a fifth means on the 
carriage for securing the first means against 
movement downward on the carriage but 
which is yieldable when upward pull is ex 
erted on the carriage and while the first means 
is in locking engagement with the casing 
whereby, the carriage is released to allow 
the third means to be pulled upward and ren 
der the first means inactive, thereby permit 
ting removal of the closure from the casing. 

3. A removable closure for well casing 
comprising a carriage, a plug fixed to the car 
riage, casing engaging means positively fixed 
against movement upward on the carriage 
and normally acting to lock the plug against 
movement upwardly in the casing, a second 
casing engaging means fixed on the carriage 
for locking the plug against movement down 
ward in the casing, a third means movable 
on the carriage to occupy either of two ex 
treme positions and movable to one extreme 
position upon movement of the carriage 
downward into the casing by frictional en 
gagement with the latter and in which posi 
tion it engages both of said means to render 
the latter inactive to lock the plug, and to the 
other extreme position by upward movement 
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of the carriage in the casing wherein the first 
mentioned means is rendered inactive there 
by to release the casing, and means on the 
carriage for securing the first means against 
movement downward on the carriage but 
which is yieldable when sufficient upward pull 
is exerted on the carriage and while the first 
means is in locking engagement with the cas 
ing whereby, the carriage is released to allow 
the third means to be pulled upward and ren 
der the first means inactive, thereby permit 
ting removal of the closure from the casing, 
the third means having a part which is ad 
justable as to diameter to fit casings of differ 
ent diameters and contractible to permit in 
sertion of said means into the casing so that 
it is under tension when in the casing and 
thus frictionally retained with such security 
as to permit raising of the second means be 
yond influence of the third means and to 
thereby allow the second means to lockingly 
engage the casing. 

4. A removable closure for well casings 
comprising a carriage, a plug fixed to the car 
riage, one locking element on the carriage 

co normally expanded to engage the end of a 
casing section for locking the plug against 
downward movement in the casing, and a 
second locking element on the carriage nor 
mally expanded to engage the confronting 

65 end of an adjacent casing section for locking 
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the plug against upward movement in the 
CaSI. 

5. removable closure for well casings 
comprising a carriage, a plug fixed to the 
carriage, one locking element on the carriage 
normally expanded to engage the end of a 
casing section for locking the plug against 
downward movement in the casing, a sec 
ond locking element on the carriage normal 
ly expanded to engage the confronting end 
of an adjacent casing section for locking 
the plug against upward movement in the 
casing, and means on the carriage operable 
by movement of the latter downward in the 
casing for contracting the locking elements 
to permit lowering of the plug to any de 
sired point in the casing, said means being 
also operable by movement of the carriage 
upward in the casing for releasing the lock 
ing elements. 

6. A removable closure for well casings 
comprising a carriage, a plug fixed to the car 
riage, one locking element on the carriage nor 
mally expanded to engage the end of a casing 
section for locking the plug against down 
ward movement in the casing, a second lock 
ing element on the carriage normally expand 
ed to engage the confronting end of an adja 
cent casing section for locking the plug 
against upward movement in the casing, 
means on the carriage for holding the lock 
ing elements in contracted position and 
for releasing the locking elements, a second 
means on the carriage engageable with the 
casing to move the first means to holding 
position as the carriage is moved down 
ward into the casing, and effecting move 
ment of the first means to releasing posi 
tion as the carriage is moved upward in 
the casing, and a releasable connection be 
tween the carriage and one of the locking 
elements releasable under upward pull on 
the carriage and while said element is in en 
gagement with the casing to allow elevation 
uf the first means to contract said element 
free of the casing. 

7. A removable closure for well casings 
comprising a carriage, a plug fixed to the car 
riage, one locking element on the carriage nor 
mally expanded to engage the end of a casing 
section for locking the plug against down 
ward movement in the casing, a second lock 
ing element on the carriage normally expand 
ed to engage the confronting end of an adja 
cent casing section for locking the plug 
against upward movement in the casing, and 
means on the carriage operable by movement 
of the carriage for contracting the locking 
elements as the closure is lowered into the cas 
ing, releasing the locking elements to ex 
pand and engage confronting casing section 
ends, and to contract the lower locking ele 
ment to permit removal of the entire closure 
from the casing. N . 

8. A well casing closure, comprising a car 
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riage, means on the carriage arranged to close 
the casing, two sets of resilient members re 
versely disposed on the carriage and ar 
ranged to normally engage confronting ends 
of adjacent casing sections, and means on 
the carriage for causing the members to dis 
engage the casing section ends. in a removable closure for well casings, 
a carriage, and a cage-like member on the 
carriagehaving ribs adjustably correlated to 
the carriage to permit variation in the diame 
ter of the member, springs for urging the ribs 
outwardly, and means for adjusting the 
springs. - - 

10. A removable closure for well casings, 
comprising a carriage, an upper locking ele 
ment fixed to the carriage and comprising 
a head having flexible arms secured thereto 
and extending downwardly and readily 
therefrom, a piug fixed to the head, a lower 
locking element comprising a head perma 
nently fixed on the carriage against upward 
imovement, and flexible arms fixed to the 
head and extending upwardly and radially 
therefrom, a sheerable member on the car 
riage beneath the head of the lower locking 
element for releasably securing the carriage 
against movement upwardly through the 
head, a contracting element including a band 
movable on the carriage to engage and flex 
the arms inwardly of both of the locking 
elements, and a retainer on the carriage and 
connected to the contracting element, said 
retainer being adjustable to fit casings of dif 
ferent diameter. x . . 

ERNEST J. CLARK. 
R.A. J. CLARK. 
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