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2,962,313 
STOP RING FOR WELL CONDUIT 

Martin B. Conrad, Downey, Calif., assignor to Baker 
Oil Tools, Inc., Los Angeles, Calif., a corporation of 
California 

Filed May 27, 1957, Ser. No. 661,843 
10 Claims. (C. 287-114) 

. The present invention relates to subsurface well equip 
ment, and more particularly to stop rings, and similar 
devices, adapted to be mounted on well casing, liners, 
tubing, and similar conduit strings, for the purpose of 
engaging other apparatus mounted on such strings to 
move the apparatus with the conduit strings longitu 
dinally through well bores. 
An object of the present invention is to provide an 

improved stop device to be mounted on a conduit string 
without resort to welding, and the like, for the purpose 
of contacting and moving a centralizer, wall scratcher, 
cement basket, and similar apparatus, mounted on the 
conduit strings through a well bore as the conduit string 
is lowered therewithin. 

Another object of the invention is to provide a stop 
device of the character indicated, which is self-tighten 
ing on the conduit string, and which is capable of safely 
withstanding large longitudinal loads without slipping 
on the conduit string. 
- A further object of the invention is to provide a stop 
device of the character indicated, which has a large load 
transmitting capacity and which can be manufactured 
at, a very low cost. 

This invention possesses many other advantages, and 
has other objects which may be made more clearly ap 
parent from a consideration of a form in which it may 
be embodied. This form is shown in the drawings ac 
companying and forming part of the present specification. 
It will now be described in detail, for the purpose of 
illustrating the general principles of the invention; but 
it is to be understood that such detailed description 
is not to be taken in a limiting sense, since the scope of 
the invention is best defined by the appended claims. 
: Referring to the drawings: 
- Figure 1 is a longitudinal section through a well bore, 
disclosing a stop device mounted on a casing for coac 
tion with a casing centralizer; 

* Fig. 2 is a longitudinal section through the stop de 
vice; 

: Fig. 3 is an isometric projection of the stop device; 
Fig. 4 is an enlarged fragmentary section through the 

stop device in its initial position on well casing; 
Fig. 5 is a view similar to Fig. 4 of the stop device 

when the casing is moving down the hole; 
: Fig. 6 is a view similar to Fig. 4 of the stop device 
when the casing is moving up the hole. 
The specific stop device D disclosed in the drawings 

is used for moving a casing centralizer A mounted on 
the string of well casing B, or other running-in string, 
through a well bore C with the running-in string. It is 
to be understood, however, that such devices are also 
useful in other relationships, being adapted for engage 
ment with wall scratchers, cementing baskets, and other 
apparatus mounted on the casing or similar conduit 
Strings, to be moved longitudinally through the well bore 
with such conduit string, as well as being supported on: 
the latter. 
As shown in the drawings, the casing centralizer A. 

10 

5 

20 

25 

30 

35 

40 

2 
is mounted on a casing section 10 disposed in the well 
bore C. The centralizer can take any desired form, the 
one particularly shown including upper and lower longi 
tudinally spaced collars 11, 12 slidable on the casing 
section 10, which are interconnected by circumferentially 
spaced, outwardly bowed leaf springs 13, welded or other 
wise suitably secured to the upper and lower collars. 
The springs 13 engage the wall of the well bore C and 
tend to center the well casing therewithin. 
Upper and lower stop rings 14, 15 are secured in 

longitudinally spaced relation to the upper and lower 
collars 11, 12, respectively, as by use of circumferential 
ly spaced and longitudinally extending rigid bars 16 at 
tached to both the collars 11, 12 and rings 14, 15 in any 
suitable manner, as by a welding operation. 
The particular centralizer disclosed is of the hinge type, 

in which the collars 11, 12 and the rings 14, 15 are 
formed in two parts secured to one another by diametri 
cally opposed hinges 17. The hinges on one side of the 
device may be disconnected as by removing the hinge pin 
19, which then allows the casing centralizer to be swung 
to open position and placed laterally around the casing 
section 10, whereupon the centralizer can be closed and 
the pins 19 reinserted through the hinge knuckles 20, 
all in a known manner. 
The centralizer or casing apparatus A is movable 

longitudinally through the well bore upon longitudinal 
movement of the casing B. The stop device D is Secured 
to the casing section 10, as explained hereinbelow, be 
tween the upper and lower stop rings or collars 14, 15, 
such device being engageable with the inner edges 21, 22 
of the rings to force the centralizer apparatuis through 
the well bore. For example, the stop device D is engage 
able with the upper edge 22 of the lower stop ring 15 
when the casing B is moved downwardly in the well bore 
to pull the apparatus A and its outwardly bowed springs 
13 through the well bore and past any restrictions that 
might be encountered therein. Conversely, movement of 
the casing string in an upward direction will cause the 
stop device D to engage the lower edge 21 of the upper 
stop ring 14 and pull the centering device A in an upward 
direction with the casing string B within the well bore. 

45 

50 

55 

60 

65 

70 

The particular stop device D disclosed in the drawings 
is designed to engage the centralizer stop rings 14 and 
15, transmitting the force from the casing to such stop 
rings, the stop device being self tightening so as to be 
more firmly secured to the well casing B as the force 
transmitted increases. The stop device includes a ring 
or annular member 30 which is of a substantially greater 
inside diameter than the outside diameter of the casing 
section 10 on which the stop device is mounted. This 
stop ring has inner, upper and lower tapered surfaces 31, 
32, the upper surface being inclined in an upward and 
inward direction, and the lower surface being inclined in 
a downward and inward direction. Disposed within the 
ring 30 are one or a plurality of wedge elements 33 
initially secured to the central relatively large inside. 
diameter portion 34 of the ring. As disclosed, the wedge 
element or elements 33 are releasably secured to the 
ring 30, as by means of shear screws 35 extending through 
the ring and threaded into the elements. The shear 
screws are preferably made relatively weak. For ex 
ample, they may shear when a force of 200 pounds is 
imposed thereon. For that matter, other modes of releas 
ably securing each wedge 33 to the stop ring 30 may 
be provided, such as by coating the outer surface of 
each wedge 33 with adhesive to secure it to the inne 
surface of the ring. - 

Each wedge 33 has upper and lower sharp edges 36, 
37 which project inwardly toward the axis of the ring 
beyond the smallest inner diameter portion of the ring, 



2,962,818 
3 

which, as illustrated, would be the upper and lower 
inner edges 38, 39 of the latter. These edges 36, 37 
are preferably hard and relatively sharp, so as to be 
able to dig or bite into the periphery of the well cas 
ing B. As an example, each wedge 33 may be made of 
mild steel which is then carburized to provide the neces 
sary case hardening. 
As disclosed, a plurality of circumferentially spaced 

wedges 33 are releasably secured to the ring 30 by means 
of the relatively weak shear screws 35. These wedges 
are shown as being about 90 degrees apart, although it 
is to be understood that the degree of separation be 
tween the wedges may be changed to a substantial ex 
tent. 

Disposed opposite the wedge or wedges 33 is a set 
screw 40 or a plurality of set screws received within 
generally threaded radial bores 41 in the ring 30, these 
screws lying in a central plane of the ring normal to its 
axis. As disclosed, each set screw 40 is diametrically 
opposite a wedge 33. Initially, the set screws extend 
outwardly beyond the outer surface of the ring 30. They 
may be threaded radially inwardly of the ring 30 by in 
serting a suitable tool (not shown) in the non-circular 
socket 42 at the outer end of each ring, in order to feed 
the ring radially inward toward a position in which the 
inner end 43 of each screw will engage the periphery 
of the well casing B. As each screw is tightened against 
the well casing, it will pull the ring 36 and the wedges 
33 opposite the set screws toward the casing and cause 
the inner edges 36, 37 of the wedges to dig into the 
wall of the well casing, in a manner described herein 
below. 
When the set screws 40 are in their outwardly threaded 

position, the effective inside diameter of the stop ring 
device D is greater than the outside diameter of the well 
casing section 10 on which the stop ring device is to 
be mounted. Accordingly, the stop ring device D, with 
the wedges 33 held in their initial neutral position within 
the ring 30 by the shear screws 35, can be slipped over 
an end of the casing 10 and moved to the desired loca 
tion. The set screws 4 are then threaded inwardly, 
and as they are tightened against the outer surface of 
the casing section i), they will pull the ring 30 trans 
versely of the casing and cause the inner edges 36, 37 
of the wedges 33 on the opposite side of the ring 30 
to bite or dig into the wall of the casing (Figs. 2 and 4). 
The casing centralizer A can then be mounted on the 

well casing by removing the hinge pins 19 on one side of 
the centralizer, opening the latter and placing it trans 
versely around the casing with its upper and lower stop 
rings 14, 15 on opposite sides of the stop ring device D. 
The centralizer A is then closed and the hinge pins 19 
reinserted through the hinge knuckles 28 (Fig. 1). The 
casing sections are then secured to one another and the 
apparatus lowered in the well bore C. 

During downward movement of the casing string B, 
the lower surface of the ring 39 will engage the lower 
ring 15 of the casing centralizer, and when the force being 
transmitted therebetween exceeds the strength of the 
shear screws 35, the latter are disrupted and the ring 30 
is shifted upwardly of the casing B to a slight extent. 
Such upward shifting of the ring also causes it to move 
upwardly relative to the wedges 33, since the latter are 
coupled to the casing by virtue of the sharp edges 36, 37 
digging into the latter. Upward movement of the ring 
which will be accompanied by a slight upward sliding of 
the set screws 40 along the surface of the casing, the 
lower tapered Surface 32 of the ring moving along the 
companion tapered outer surface of the wedge 33 and 
forcing the inner edges 36, 37 of the latter to a greater 
extent into the outer surface of the casing B, more firmly 
coupling the wedges 33 to the casing and the ring 30 to 
the casing (Fig. 5). Downward movement can continue 
and substantial force transmitted through the stop ring 
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4. 
device D to the casing centering device A, if need be. 
The wedges 33 firmly anchor the ring 30 to the well 
casing B. 

If the casing string B is elevated, the stop ring device D 
will be moved out of contact with the lower collar 15 
of the centralizer and into engagement with the upper 
ring 14 of the centralizer. Such contact of the upper 
edge of the stop ring 30 with the ring 4 will cause the 
stop ring 30 to shift downwardly relative to the casing B 
and the wedges 33, the set screws 40 again sliding down 
along the casing, with the upper inward tapered surface 
31 of the ring then forcing the wedges 33 further into 
the well casing, the teeth or edges 36, 37 of the latter 
biting substantially thereinto (Fig. 6). 
As the transmitted force increases, the greater is the 

force wedging or holding the segments 33 against the 
casing B. Actually, the extent of movement necessary 
for the wedging action to occur is relatively slight, being 
of the order of about an eighth of an inch. The ring 30 
will be coupled to the casing B very tenaciously, the ring 
device D being capable of transmitting substantial forces 
between the casing B and the centering device A when the 
casing moves longitudinally in the well bore. 

Regardless of the direction in which the casing is moved, 
the upper or lower ends of the ring 30 will engage the 
companion upper or lower stop rings 14, 15 to appro 
priately shift the annular member 30 in a relative down 
ward or upward movement with respect to the wedges 33, 
holding them firmly anchored against the well casing. 

In actual tests of the stop ring device D on popular 
sizes of well casings, it has been found to withstand total 
forces of 10,000 to 15,000 pounds, before failure oc 
curred, as by the ring 30 being shifted completely of 
the wedges 33, or the ring 30 being unduly distorted. 
Such forces are far greater than those normally en 
countered, so that assurance is had that the stop ring de 
vice D will function effectively in transmitting forces be 
tween the well casing B, or similar conduit string, and 
another apparatus mounted thereon, such as the casing 
centralizer A illustrated in the drawings, by way of 
example. 

Despite the fact that the stop ring device D is capable 
of transmitting such large forces, its cost of manufacture 
is rather nominal. One manner of forming the ring 30 
is to take a strip of steel, such as mild steel, of the proper 
length and rolling it into a ring shape, which will then 
have a cylindrical exterior and interior. The ends of the 
ring are then welded to one another to form a circum 
ferentially continuous member. The tapered upper and 
lower inner surfaces 31, 32 of the ring are readily formed 
merely by imposing an endwise load on the ring to move 
its upper end toward its lower end, causing its intermedi 
ate portion to bulge out, whereby substantially spherical 
like inner surfaces 31, 32 are provided, the upper and 
lower inner edges 38, 39 of the ring being substantially 
greater than the outside diameter of the casing B on which 
the ring 30 is to be mounted. The wedges 33 themselves 
have their outer faces shaped to conform to the inner 
spherical surface of the member 30, so that there is a 
surface contact between the ring and the wedges. Of 
course, the wedges 33 are appropriately drilled and tapped 
to receive the shear screws 35, the ring having holes 
drilled through it for passage of the shear screws 35 into 
the companion threaded bores of the wedges. The ring 
30 is also drilled and tapped for reception of the set 
screws 40. 
While a pair of wedges 33 is provided in the specific 

example shown in the drawings, and also a pair of set 
screws 40, it is evident that only a single wedge and a 
diametrically opposed set screw may be provided, if de 
sired. However, it is preferred to have a plurality of 
circumferentially spaced wedges 33 and a plurality of 
opposed circumferentially spaced set screws 40. 

It is accordingly apparent that a stop ring device D 
has been provided which is comparatively inexpensive to 
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manufacture and which has a substantial load transmitting 
capacity. The stop ring device is self-tightening when the 
load is imposed upon it, and will not slip or otherwise 
move on the well casing B when subjected to the loads 
normally imposed upon it during its operation in the well 
bore C, in effecting the shifting of its companion apparar 
tus A, mounted on the casing, longitudinally in the well 
bore. . . . 
The inventor claims: 
1. In an annular stop device to be mounted on a run 

ning-in string to be lowered in a well bore: an annular 
member adapted to be disposed on the running-in string 
and having an inner surface tapering inwardly longitu 
dinally toward the axis of the annular member; a wedge 
in said member engageable with said inner surface and 
movable longitudinally with respect thereto; means re 
leasably and initially securing said wedge to said member 
to prevent such longitudinal movement; and manually 
operated means on said annular member engageable with 
the running-in string to shift said annular member and 
wedge transversely toward the running-in string to en 
gage said wedge with the running-in string prior to re 
lease of said releasable means. 

2. In a stop device to be mounted on a running-in 
string to be lowered in a well bore: an annular member 
adapted to be disposed on the running-in string and 
having an upper inner surface tapering upwardly toward 
the axis of the annular member and a lower inner surface 
tapering downwardly toward the axis of the annular 
member; a wedge in said member engageable with said 
surfaces and movable longitudinally with respect thereto; 
means releasably and initially securing said wedge to said 
member in a neutral position in engagement with said 
surfaces; and manually operated means on said annular 
member engageable with the running-in string to shift 
said annular member and wedge transversely toward the 
running-in string to engage said wedge with the running 
in string prior to release of said releasable means. 

3. In a stop device to be mounted on a running-in 
string to be lowered in a well bore: an annular member 
adapted to be disposed on the running-in string and having 
an inner surface tapering longitudinally inwardly toward 
the axis of the annular member; a wedge in said member 
engageable with said inner surface and movable longitu 
dinally with respect thereto and having longitudinally 
spaced teeth adapted to bite into the running-in string; 
means releasably and initially securing said wedge to said 
member to prevent such longitudinal movement; and 
manually operated means on said annular member en 
gageable with the running-in string to shift said annular 
member and wedge transversely toward the running-in 
string to cause said wedge teeth to bite into the running-in 
string prior to release of said releasable means. 

4. In a stop device to be mounted on a running-in 
string to be lowered in a well bore: an annular member 
adapted to be disposed on the running-in string and hav 
ing an upper inner surface tapering upwardly toward the 
axis of the annular member and a lower inner surface 
tapering downwardly toward the axis of the annular mem 
ber; a wedge in said member engageable with said sur 
faces and movable longitudinally with respect thereto 
and having longitudinally spaced teeth adapted to bite into 
the running-in string; means releasably and initially secur 
ing said wedge to said member in a neutral position in 
engagement with said surfaces; and manually operated 
means on said annular member engageable with the run 
ning-in string to shift said transverse member and wedge 
transversely toward the running-in string to cause said 
teeth to bite into the running-in string prior to release 
of said releasable means. 

5. In an annular stop device to be mounted on a run 
ning-in string to be lowered in a well bore: an annular 
member adapted to be disposed on the running-in string 
and having an inner surface tapering longitudinally in 
wardly toward the axis of the annular member; a wedge 
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6 - 
in said member engageable with said inner surface and. 
movable longitudinally with respect thereto; and means. 
comprising a generally radially arranged screw threaded 
in said annular member substantially diametrically op 
posite said wedge and adapted to be rotated to be brought 
into engagement with the running-in string to shift said. 
annular member and wedge transversely toward the run 
ning-in string to engage the wedge with the running-in 
string. 

6. In a stop device to be mounted on a running-in. 
string to be lowered in a well bore: an annular member 
adapted to be disposed on the running-in string and hav 
ing an upper inner surface tapering upwardly toward the 
axis of the annular member and a lower inner surface 
tapering downwardly toward the axis of the annular mem 
ber; a wedge in said member engageable with said sur 
faces and movable longitudinally with respect thereto; and 
a generally radially arranged screw threaded in said an 
nular member substantially diametrically opposite said 
Wedge and adapted to be rotated in the annular member 
into engagement with the running-in string to shift said 
annular member and wedge transversely toward the run 
ning-in string to engage said wedge with the running-in 
string. 

7. In a stop device to be mounted on a running-in 
string to be lowered in a well bore: an annular member 
adapted to be disposed on a running-in string and having 
an inner surface tapering longitudinally inwardly toward 
the axis of the annular member; a wedge in said member 
engageable with said inner surface and movable longi 
tudinally with respect thereto and having longitudinally 
spaced teeth adapted to bite into the running-in string; 
and means comprising a generally radially arranged screw 
threaded in said annular member substantially diamet 
rically opposite said wedge and adapted to be rotated in 
said annular member to be shifted inwardly into engage 
ment with the running-in string to shift said annular mem 
ber and wedge transversely toward the running-in string 
to engage said teeth with the running-in string. 

8. In a stop device to be mounted on a running-in 
string to be lowered in a well bore: an annular mem 
ber adapted to be disposed on the running-in string and 
having an upper inner surface tapering upwardly toward 
the axis of the annular member and a lower inner sur 
face tapering downwardly toward the axis of the annular 
member; a wedge in said member engageable with said 
surfaces and movable longitudinally with respect thereto 
and having longitudinally spaced teeth adapted to bite 
into the running-in string; and means comprising a gen 
erally radially arranged screw threaded in said annular 
member substantially diametrically opposite said wedge 
and adapted to be rotated in said annular member to be 
shifted inwardly into engagement with the running-in 
string to shift said annular member and wedge trans 
verselv toward the running-in string to engage said teeth 
with the running-in string. 

9. In an annular stop device to be mounted on a run 
ning-in string to be lowered in a well bore: an annular 
member adapted to be disposed on the running-in string 
and having an inner surface tapering longitudinally in 
wardly toward the axis of the annular member; a wedge 
in said member engageable with said inner surface and 
movable longitudinally with respect thereto; shear means 
releasably securing said wedge to said annular member; 
and manually operated means on said annular member 
engageable with the running-in string to shift said annular 
member and wedge transversely toward the running-in 
string to engage said wedge with the running-in string. 

10. In a stop device to be mounted on a running-in 
string to be lowered in a well bore: an annular member 
adapted to be disposed on the running-in string and hav 
ing an upper inner surface tapering upwardly toward the 
axis of the annular member and a lower inner surface 
tapering downwardly toward the axis of the annular mem 
ber; a wedge in said member engageable with said sure 
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faces and movable longitudinally with respect thereto and 
having longitudinally spaced teeth adapted to bite into the 
running-in string; shear means releasably securing said 
wedge to said annular member; and means comprising a 
generally radially arranged screw threaded in said annular 
member and adapted to be rotated in said annular mem 
ber to be shifted inwardly into engagement with the 
running-in string to shift said annular member and wedge 
transversely toward the running-in string to engage said 
teeth with the running-in string. 0. 

8 
References Cited in the file of this patent 

928,367 
2,594,551 
2,622,684 
2,636,564 
2,872,226 

UNITED STATES PATENTS 

DeWitt ---------------- July 20, 1909 
Gist ------------------ Apr. 29, 1952 
Kluck ---------------- Dec. 23, 1952 
Kluck ---------------- Apr. 28, 1953 
Wright et al. ------------ Feb. 3, 1959 

; 

| 


