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1 
The present invention relates to well apparatus 

10 Claims. (CI. 166-1) 

and, more particularly to apparatus for perform 
ing functions or operations in well casing, liners 
and similar conduits located in well bores. 

2 
and forming part of the present specification. 
They will now be described in detail, illustrating 
the general principles of the invention; but it is 
to be understood that this detailed description is 

Well conduits, such as casing strings, are usu- not to be taken in a limiting sense, since the scope 
ally composed of a plurality of sections coupled of this invention is best defined by the appended 
together by collars. At each coupling point, claims. : w 
there is a space between the ends of adjacent Referring to the drawings: 
casing Sections. It is not desirable to operate Figure 1 is a longitudinal view, partly in ele 
certain well tools in the casings adjacent these lº vation and partly in section, disclosing well equip 
spaces, since they might interfere with the proper ment embodying the invention located in a string 
functioning of the tools. As an example, the of casing; • 
Setting of a Well packer across a casing coupling Fig. 2 is an enlarged longitudinal section 
or collar space might prevent proper sealing of its through the collar locating device shown in Fig. packing element against the casing, with result- 1, disclosed in its collar locating position. 
ant leakage. The packer should be set prefer- Fig. 3 is a view similar to Fig. 2, with the parts 
ably in the casing above or below the collar space. in another operating position; . . . . . 
The depth at which one type of sub-surface Fig. 4 is a cross-section taken along the line 

well equipment is to be operated must sometimes 20 4-4 on Fig. 2; - . . . . . 
be related to the depth at which a prior operation, Fig. 5 is an enlarged fragmentary side eleva 
by other well equipment, had been performed. tion, looking in the direction of the arrows 5 on 
Reliance cannot be placed too strongly upon Fig. 3, disclosing the manner of securing a locat 
measurements of the length of running-in string ing spring on its mounting sleeve; : : : 
as it is lowered in the hole, because of several 25 Fig. 6 is a longitudinal section through another 
variable factors, including the use of different. " form of well casing and collar locating device, 
running-in strings for different tools, stretch of certain parts being shown in retracted position; 
the particular strings, their expansion or con- Fig. 7 is a view similar to Fig. 6, with the parts 
traction as the result of well temperature, etc. occupying another relative position; : 

Accordingly, it is an object of the present inven- Fig. 8 is a longitudinal section through a well 
tion to provide an improved device for furnishing 30 casing containing another embodiment of the 
a definite reference point in the Well casing string invention; and 
by accurately locating a collar or coupling space, Fig. 9 is a view similar to Fig. 8, with the parts 
to which the setting or operating depths of sub- in another operative position. .. 
Surface well equipment can be related. - . As disclosed in Figs. 1 to 5, inclusive, it is de-- 
Another object of the invention is to insure 35 sired to definitely locate a collar space A in a 

against setting or operating sub-surface well casing String B, in order that a well packer C can 
tools at the casing coupling spaces. ... . be set in packed-off condition below this space. 
Another object of the invention is to provide The well packer C is run in the well casing on a 

for the definite location of a casing coupling space tubular string D, which carries the collar locating. 
at any selected region along the length of the 40 apparatus E. On it immediately, or at a predeter 
casing string. : mined distance above, the well packer C. 
A further object of the invention is to utilize AS is Well knoWn, the casing string B includes 

a casing coupling space, or equivalent recess, in a plurality of casing sections 0, if threadedly 
effecting the operation of Sub-Surface well ap- Secured in longitudinally spaced relation by a 
paratus. 45 collar or coupling i2. The collar f2 and the ad 
A further object of the invention is to utilize jacent ends 3, 4 of the upper and lower casing 

a casing coupling Space, without interfering with Sections provide a circular internal groove, recess 
the Operation of well equipment in the casing, Or Space A. The lower end 3 of the upper casing 
and without preventing removal of the running- section iO provides a shoulder, which can be 
in string to the top of the well bore. 50 utilized in definitely locating the coupling recess 
This invention possesses many other advan- or Space A. 

tages, and has other objects which may be made The particular tool secured to the lower end of 
more Clearly apparent from a consideration of the tubing string D is disclosed as a well packer 
Several forms in which it is embodied. These C, which can be of any desired type. As shown 
forms are shown in the drawings accompanying 55 in the drawings, the packer includes upper and 



3 
lower slips 5, 6 and aSSociated expanders 7, 8 
for moving the slips outwardly into firm anchor 
ing engagement with the casing wall. A packing 
element 9 is also adapted to be expanded out 
Wardly into firm. Sealing engagement with the 
casing wall. The Specific construction and oper 
ation of the packer C is not essential to an under 
standing of the present invention. A full de 
Scription of a packer of the type illustrated may 
be found in Several United States patents, includ 
ing Patent No. 2,204,648. : - - 
The main elements of the collar locating de 

vice C are mounted on a tubing section or nipple 
20 forming part of the tubing string D. A plu 
rality of locating members 2 , in the form of 
leaf Springs disposed circumferentially around 

for slidable movement along the exterior of the 
tubing nipple 26. The lower portion 23 of each 
spring is received within a longitudinal groove 
24 in the sleeve 22 (see Fig. 5), movement of the 
spring relative to the sleeve being prevented 
by a lug or projection 25 extending from one side 
tall of the groove 24 into a notch or recess 26 

formed in the spring 2 f. . . . . 
The springs 2 are prevented from transverse 

movement outward of the sleeve .22 by a re 
taining and retracting sleeve 27 disposed over 
the spring sleeve 22 and the springs 2 them 
selves. This retaining sleeve extends down 
wardly along the tubing nipple 20 a substantial 
distance below the end of the spring sleeve 22. 
Its lower end is formed as a head 28 slidably 
mounted on the tubing nipple 20, while the por 
tion of the sleeve above the head is spaced from 
the nipple 23 to form an elongate annular space 
29 in which the spring sleeve 22 is received, and 
in which it may move relatively in a downward 
direction. 
As stated above, the retainer sleeve 27 pre 

vents the springs 2 f from becoming disassembled 
from their mounting sleeve 22. The upper por 
tions 30 of the springs are flared outwardly and 
tend inherently, when unconfined, to expand 
outwardly to a diameter greater than the inside 
diameter of the casing string B. That is, the 
upper: ends of the springs tend inherently to 
move outwardly into the coupling space A when 
disposed in transverse alignment thereWith. The 
ability of these springs 2i to expand outwardly 
to the extent indicated is permitted initially 
by allowing their upper portions 30 to project 
upwardly from the retainer sleeve 27 to a suf 
ficient extent. The amount of such projection 
is assured initially by releasably attaching the 
sleeves 22, 2i together, as by use of frangible 
pins or shearscrews 3i. disposed below the lower 
ends of the springs. 2. 
The collar locator E is mounted on the nipple 

20, with its head 28 engaging a collar or threaded 
box 32 on the tubing, string below the nipple 
(Fig.1). The shear screws 3 are intact, which 
permits the leaf springs 2i to project upwardly 
out of the retainer sleeve 27 to their maximum 
extent. Upward movement of the sleeves along 
the tubing nipple 28, nay be prevented by a 
tapered stop member 33 whose outer Surface 34 
converges in a downward direction. This stop 
member is secured to the tubing nipple 28 by 
one or more headless screws 35, and may be 
positioned adjacent the upper end of the sleeve 
22 when the head 28 is disposed adjacent the 
box 32. The tapered portion 34 of the stop 
member can also be effective in engaging the 
upper parts 32 of the springs 2 and urging then 
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4. 
outwardly against the Wall of the Well casing B. 
With the parts assembled as disclosed in Figs. 

1 and 2, the apparatus is lowered in the Well 
casing On the tubular running-in String D until 
the appropriate Setting depth for the packer C 
is reached in mediately, below, a Casing collar, 
such as the collar f2. During such lowering 
movement, the upper ends of the leaf springs 2 
ride or slide along the casing Wall and freely 
over the coupling spaces defined by adjacent 
casing sections. After reaching a position below 
one of the casing collars, with the well packer 
C disposed in the casing Section below this collar, 
the tubing string D is elevated, the collar loca 
tor; also being elevated by the engagement of 
the box or stop 32 with the head 28. Such up 
ward movement slides the spring 2 í along the 
Wall of the lower casing section , until their 
free upper ends reach the collar Space A. Those 
ends expand inherently into this space A and 
engage the lower end 3 of the upper casing 
Section f. 
The operator at the top of the well bore is 

advised of the engagement of the springs 2. 
with the lower end 43 of the upper casing sec 
tion fo, and of the location of the collar space 
A, by the resistance, which the springs offer to 
further upward movement of the tubing string 
D. He can then make a suitable marking on the 
tubing string D above the usual rotary table 
of the depth of the collar space. 
The shear screws 3 have a predetermined 

shear value. Accordingly, an upward strain of . 
sufficient force can be taken on the tubing string 
D, the force being transmitted through the col 
1lar 32 to the retainer : sleeve 27, shearing. the 
ScreWS 3 and moving the retainer sleeve 2 up 
wardly along the spring sleeve 22 and the springs 
2f themselves. It is evident that the latter are 
incapable of moving upwardly by virtue of en 
gagement of the springs with the shoulder or end 
í 3 of the casing section f 60. . This upward move 
ment of the retainer sleeves 27 causes the latter 
to force the springs 2 inwardly until they have 
been retracted from engagement with the casing 
end 3 and from the collar space or recess A 
(Fig. 3). The tubing string can now be moved 
freely upwardly without restraint by the locator 
members 2 ... Movement of the retainer sleeve 
27 upwardly along the spring sleeve 22, or the 
relative movement of the spring sleeve down 
wardly within the annular space 29 between the 
retainer sleeve 2 and tubing nipple 20, can occur 
without interference by any fluid in the well 
casing, by providing a piurality of longitudinal 
slots 36 in the lower portion of the retainer 
sleeve through which the casing fluid can flow 
freely. . . . . . . . , '';... ... ” . ´ . . ; 

The well packer C can now be anchored in 
packed-off condition in the well casing in a nor 
mal and conventional manner. After the de 
sired function has been performed with the well 
packer in the well bore, the tubing string D may 
be rotated to detach it from the anchored well 
packer, and the tubing string removed from the 
Well casing Without interference from the spring 
members 2. In the event that one or more of 
the spring members should enter a coupling 
Space during its upward movement through the 
casing string B, the springs and their sleeve mem 
ber 22 would be retracted automatically further 
into the retainer sleeve 27 and away from the 
casing wall. V 
A modified form of the invention is disclosed 

in Figs. 6 and 7. As has been stated above, the 
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well casing, the wire, line W is moved upWardly, 
which causes the retainer sleeve 27 to shift up 
along the springs 2 and spring sleeve. 22 to a 
further extent, retracting the upper portions of 
the springs completely from the collar Space. A 
and enabling the running-in string W and appa 
ratus to be moved Without reStraint frOr the CaS 
ing string B, in the same manner as removal is 
effected of the equipment described in the other 
forms of the invention. 

It is, accordingly, apparent that apparatuS has 
been described which definitely locates the de 
sired coupling space in the Well casing string, 
thereby providing a definite reference point for 
the setting or operating of the well equipment 
run.in, the well casing in conjunction. With the 
locating device. The same, or similar, casing 
locating equipment can be utilized in the Subse 
quent running of tools in the Well Casing. ASSur 
ance is, therefore, had against setting or operat 
ing the sub-surface apparatus at the casing coul 
pling spaces themselves. The locating device 
cannot only be used for the purpose of providing 
a definite reference point in the well casing for 
the operation of equipment, but it can also be 
used in actually operating such equipment. 
Moreover, despite its positive locating of the 
coupling space, the locating apparatus is readily 
renovable from the casing string whenever de 
Sinced. .. 

... The inventor claims: 
1. In apparatus adapted to be run in a Well 

casing having a recess therein: a member adapt 
ed to be lowered in said casing; a sleeve on said 
member; leaf springs on Said sleeve expandible 
into said receSS; a retaining sleeve disposable Over 
said springs and first-mentioned sleeve and mov 
able by said member along said springs to retract 
them from said recess upon longitudinal move 
ment of Said member relative to Said first-men 
tioned sleeve; and yieldable means mounting Said 
springs individually on Said first-mentioned 
sleeve for longitudinal movement relative to each 
other and to said first-mentioned sleeve. . 

2. In apparatus adapted to be run in a Well 
casing having a recess therein: a member adapted 
to be lowered in said casing; a sleeve on said 
member; leaf springs on Said sleeve expandible 
into said recess; a retaining sleeve disposable. Over 
said springs and first-mentioned sleeve and mov 
able by said member along said springs to retract 
them from said recess, upon longitudinal move 
ment of said member relative to said first-men 
tioned sleeve; frangible means Securing said 
springs to said first-mentioned sleeve; and frangi 
ble means securing said sleeves together. 
i 3. In apparatus adapted to be run in a Well 
casing having a receSS therein: a member 
adapted to be lowered in said casing; a sleeve 
on said member; outwardly bowed leaf springs 
on said sleeve expandible into said recess; a. 
retaining sleeve disposed Snugly over said springs 
and first-mentioned sleeve and movable along 
said Springs to retract them from Said recess 
upon longitudinal movement of said member in 
one direction; means preventing Substantiallon 
gitudinal movement of said springs with respect 
to one of said sleeves; and means releasably 
securing said sleeves directly together, said 
means being releasable after entry of said springs 
in said recess. 

4. In apparatus adapted to be run in a well 
casing having a recess therein: a member 
adapted to be lowered in said casing; a sleeve 
on said member; outwardly bowed leaf springs 

10 
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8 
on said sleeve expandible into Said recess; means 
on Said member engageable with Said springs to 
urge them outwardly; a retaining sleeve disposed 
over said Springs and first-mentioned sleeve 
and movable along. Said Springs to retract 
them from Said receSS upon longitudinal move 
ment of Said member in One direction; means 
preventing Substantial longitudinal movement of 
Said SpringS With respect to One of Said sleeves; 
and means it releasably securing said sleeves 
together, said releasable means being releasable 
after entry of said springs in said recess. 

. In apparatus adapted to be run in a well 
a member 

adapted to be lowered in said casing; a sleeve 
On Said member; OutWardly bowed leaf Springs 
Oin Said sleeve expandible into said recess; a 
retaining sleeve...disposed Snugly over said springs 
and first-mentioned sleeve and movable along 
Said Springs to retract them from Said recess 
upon longitudinal movement of said member in 
One direction; means preventing substantial lon 
gitudinal movement of said springs with respect 
to one of said sleeves; and frangible means 
directly securing said sleeves together to prevent 
initially their reiative longitudinal movement. , 

6. In apparatus adapted to be run in a well 
casing having a recess therein: a member 
adapted to be lowered in said casing; a sleeve 
on said member having circumferentially spaced 
longitudinally extending grooves; outwardly 
bowed leaf Springs in said grooves and expandi 
ble into Said recess; a retaining sleeve disposed 
Snugly over Said first-mentioned sleeve, grooves 
and SpringS and movable along said springs to 
retract then from said recess upon longitudinal 
movement of said member in one direction; 
means preventing substantial longitudinal move 
ment of Said Springs with respect to one of said 
Sleeves; and means releasably securing said 
sleeves together to initially prevent such move 
ment of the retaining sleeve along the springs. 

7. In apparatus adapted to be run in a well 
casing having a recess therein: a member 
adapted to be lowered in said casing; a sleeve 
On Said member having circumferentially spaced 
longitudinally extending grooves; outwardly 
bowed leaf Springs in said grooves and expandi 
ble into said recess; means securing said springs 
to Said sleeve; a retaining sleeve disposed snugly 
over said first-mentioned sleeve, grooves and 
Springs and movable along said springs to retract 
them from Said recess upon longitudinal move 
ment of Said member in one direction; and means 
releasably securing said sleeves together to ini 
tially prevent such movement of the retaining 
sleeve along the springs. 

8. In apparatus adapted to be run in a well 
casing having a recess therein: a member 
adapted to be lowered in said casing; a sleeve 
on Said member having circumferentially spaced 
longitudinally extending grooves; outwardly 
bowed leaf Springs in said grooves and expandi 
ble into said recess; frangible means releasably 
Securing Said Springs individually to said sleeve; 
a retaining sleeve disposed over said first-men 
tioned sleeve, grooves and springs and movable 
along Said Springs to retract them from said 
reCeSS up0n longitudinal movement of said mem 
ber in One direction; and means releasably secur 
ing Said sleeves together to initially prevent such 
movement of the retaining sleeve along the 
SpringS. 

9. In apparatus adapted to be run in a well 
casing having a recess therein: a member 
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adapted to be lowered in said casing; a sleeve 
on said member having circumferentially spaced 
longitudinally extending grooves; outwardly 
bowed leaf springs in said grooves and expandi 
ble into said recess; a retaining sleeve disposed 
over said first-mentioned sleeve, grooves and 
springs and movable along said springs to retract 
them from said recess upon longitudinal move 
ment of said member in one direction; means 
preventing substantial longitudinal movement of 
said springs with respect to one of said sleeves; 
and frangible means releasably securing said 
sleeves together to initially prevent such move 
ment of the retaining sleeve along the springs. 

10. In apparatus adapted to be run in a well 
casing having a recess therein: a member 
adapted to be lowered in said casing; a sleeve 
on said member having circumferentially spaced 
longitudinally extending grooves; outwardly 
bowed leaf springs in said grooves and expandi 
ble into said recess; frangible means releasably 
Securing said Springs individually to said sleeve; 
a retaining sleeve disposed over said first-men 

s 

O 

s 

O 
tioned sleeve, grooves and springs and movable 
along said springs to retract them from said. 
recess upon longitudinal movement of said mem 
ber in One direction; and frangible means releas 
ably Securing said sleeves together to initially 
prevent such movement of the retaining sleeve 
along the springs; said last-mentioned frangible 
means having a combined shear value substan 
tially leSS than the combined shear value of said 
first-mentioned frangible means, 
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