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APPARATUS FOR LOWERING AND ELEVATING
TOOLS IN WELL BORES

Reuben’ C. Baker, Coalings, Calif., assignor to Bakér Oil
fTools, Ine.; Los' Angeles, Cahf., a corporatron of Cali-
ornia

Application October 4, 1954, Serial No. 460,116
8 Claims. ' (Cl. 166—123)

The preseit aneDthn relates to subsurface well bore
apparatus, and more parncularly to  apparatus for lower-
ing other tools or devices iri the well bore and elevating
or retrieving such’ devices from the ‘well bore.

An object of the present invention is to provide im-
proved - apparatus adapted to lower and elevate a well
device in a well bore, the apparatus bemg easily coupled
to the well device while the latter is in the well bore and
easily released from 'the’ well dev1ce, whenever desired.

Another object 'of the invention is to provide an im-
proved apparatus chpable of lowermg a well packer, and
the like, to a desired location in the well bore without
anchoring ‘the packér in the well bore, " the apparatus
being capable of being released from the ‘well packer,
and of then being coupled’ thereto ‘when it is desired to

reshift the packer to’ another location in the well bore,

or ‘to remove the packer from the well bore.

A furthér object of the invéntion is to prov1de an ap-
paratus capable of lowering & well device in a well bore,
of being released from the well devrce, and of then being

‘reconnected to the well devrce for the purpose of either

lowering or raising the latter in the well bore, the ap-
paratus being comparatlvely srmple in constructlon and in

‘mode of operation.

" This invention possesses” many other _advantages, and
has’ other objects which" may be made more clearly ap-
parent from ‘a”consideration ‘of & form”in" which ‘it may
be embodled Th1s form ‘s ‘shown in the drawings ac-
companying and: forming part of the présent specification.
It ‘will now ‘be described-in -detail, - for the’ purpose of
ﬂlustratmg the 'general principles 'of the invention: but

it 'is to ‘be understood ‘that ‘such detailed ‘description is
‘1ot to' be taken in‘a limiting sénse, since the scope of the -

1nvent10n is best defined by-the- appended claims.

"Referring to the drawings:

“ Figure 1 is &'side elevation; partly “in longitudinal
section, of ‘a well: packer )bemg Iowered in-a well casing
dlsposed in a well-bore; <+~

Fig. 2 is an‘enlarged longxtudmal- section' of the run-
ning‘-in and retrieving’ tool, {by means’ of which the ap-
pa‘rat’us is lowered‘and raised in‘ the well-bore;

* Fig. 3'is d''cross-section, on an enlarged scale taken
along 'the line‘3--3 on Fig; 25

Fig. 4 is a cross-section, on an enlarged scale, taken
along the line 3-—3 on Fig. 2;

- Fig.-4 is-a cross-section; on ‘an enlarged scale, taken
along the line 4—4 on Fig. 2;-

Fig. 5 is a diagrammatic representation, shown in a
single plane; of the development of the slotted portion of
the retnevmg tool; and the various operanve posmons
of the pin movable in the slot. :

The invention is illustrated in the drawings in associa-
tion with a well packer A, which is specifically designed
to function as a bridge plug to be anchored in a well
casing B- in packed-off -condition against longitudinal
movement in both an upward and'a downward direction.
The well packer is- lowered in the well ‘casing by a
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running-in. tool C secured to the lower end of a tubular

2
running-in string D’ ¢xtending to the top of the well bore.

The specific well ‘packer or bridge plug A disclosed,

by itself, forms no part of ‘the present invention and is
fully described 'in my joint application with Martin B.
Conrad, for “Well Packer Apparatus,” Serial No. 425,646,
filed April 26, 1954, In that application, the well packer
A is ‘described as being run in' the ‘well casing B to the
desired seiting point mierely by pushing it down the
casing. During such pushing action, fluid in the well
casing is capable of by-passirig around the packer.
Following its arrival® at -the desired setting location in
the casing, the running-in string D can be released from
the packer and pressure either from "above or below the
packer, as the case 'may be; is effective to anchor the
packer to the well casing against ‘downward or upward
movement, ' the “packer* also “being " sealed ‘against the
casing to prevent leakage of fluid thereby. After the
well packer has performed its function in the well casing,
it can be retrieved by means of the running-in- and
retrieving tool 'C, oOr shifted to another location in the
well casing.” The well packer can be pulled in an up-
ward direction, if it'is to be elevated to a new location
in the latter; or it can be pushed downwardly to a new
location below its initial setting point.
- In general, the well packer A includes a tubular body
10 having a passage’ 11 therethrough that is valve con-
trolled,--as well as a’control tod 12 which extends
through-the body to substantially its lower end, the
control rod projecting tpwardly above the ‘body to a
substantial extent ‘and’términating in an enlarged head
13 having a tapered upper'guiding end 14. One or more
pins 15 may project laterally -from the enlarged head
13'for cooperation with the outer portion of the running-
in and retrieving tool C.

Secured to the body 10 is an'upwardly facing generally
cup-shaped - packing member 16 sealingly engaging the
well ‘casing B, as well as“an upper expander‘ 17 that
tapers in a downward direction for cooperation with an
upper set of circumferentially ‘' spaced slips. 18 having

friction drag portions 19-adapted to frictionally engage

the wall ‘of “the’'well' casing. - The upper expander 17
and upper set of slips 18 coact with ' each other to
anchor the well packer A to the casing B against down-
ward movement therewithin,

Similarly, a set”of ‘circumferentially spaced lower slips
29 is disposed around-the body 10 of the tool, having
friction drag portions 21 to frictionally engage the wall
of the well casing; these slips 20 being cooperable with
a lower upwardly tapering expander 22 secured on the
body. = A downwardly facing ‘lower packing cup 23 is
also adapted to sealingly engage the well casing B. The
lower slips 20 and lower: expander 22 coact with each
other to anchor the well packer to the casing against
upward movement therewithin.

The upper-and lower packing cups 16, 23 frictionally
engage the wall of the well casing B, and, since these
packing cups are secured to the tubular packer body 18,
the control rod 12 can be shifted longitudinally within
the body, to determine the ability of the upper and lower
expanders 17, 22 to anchor 'their respective slips 18, 20
against the wall of the® well casing. In the event that
the packing members 16,23 provide insufficient friction
for securing the relative movement of the control rod 12
within the packer body, a friction drag device 24 may
be secured to the lower:end of the body, this friction
drag device frrctlonally engagmg the wall of the well
casing B.

Further details of the well packer are unnecessary to
an understanding of the present inveution, and may be
found in the above-identified patent application.” It is
sufficient to state, at: this point, that when the control rod
12 is disposed in a central o neutral longitudinal position
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within the body 16, to which position it is normally
urged by springs 25 engaging valve members 26 within
the packer body adapted to engage the rod (of which only
an upper valve head is disclosed), pressure on the packer
imposed from above can shift the upper packing member
16, packer boedy 10 and uppér éxpander 17 in a down-
ward direction relative to the slips 18, to catise the upper
expander to expand and hold the upper set of slips in
anchoring engagement with the well casing B. By the
same token, with the control rod 12 in its neutral posi-
tion, pressure from below the well packer will urge the
lower packing cup 23, body 10 and lower expander 22 in
an upward direction relative to the slips 20, the lower
expander shifting the lower slips outwardly into anchor-
ing engagement with the wall of the well casing B, to
prevent upward movement of the well packer within the
casing. When in such neutral position, the control rod
allows the upper and lower valves 26 (of which only
the upper valve is disclosed in the drawings, there being
a lower valve in the packer body) to prevent flow of
fluid in both longitudinal directions through the packer
body 10.

As further explained in the above-identified patent ap-
plication, the shifting of the control rod 12 in a down-
ward direction relative to the packer body 10 will cause
it to open the lower valve in the packer body and allow
fluid to by-pass around the well packer by flowing through
the packer body. At the same time, such downward
shifting of the control rod 12 within the body 10 will serve
the purpose of holding the slips 18, 20 in a central or
neutral position with respect to the expanders 17, 22 pre-
venting relative movement between the body and ex-
panders with respect to the slips, so as to prevent the
upper expander 17 from being wedged within the upper
slips £8. Similarly, the control rod 12 can be shifted
upwardly with respect to the body 10 from its neutral or
central position, to open the upper valve member 26
and allow fluid to by-pass through the body passage 11
and around the well packer. When in this upper position,
the control rod 12 will again hold the slips 18, 28 in a
central or neutral position with respect to the expanders
17, 22 and will prevent the lower expander 22 from
moving upwardly with respect to the lower slips 20 to
expand and anchor the latter outwardly against the wall
of the well casing.

As explained above, when the control rod 12 is allowed
to occupy a neufral or central position within the body
19, then the body 10 and the expanders 17, 22 can shift
longitudinally with respect to the slips 18, 20, longitudi-
nal movement of the latter being resisted by the fric-
tional engagement of their drag block portions 19, 21
against the wall of the well casing B. Accordingly, the
running-in and retrieving tool C constitutes a device for
shifting the control rod 12 downwardly within the body
10, when the well packer A is being lowered within the
well casing B, in order to prevent the upper slips 18 from
being anchored against the casing. The tool C can also
become coupled or connected to the control rod 12, for
the purpose of elevating the latter within the body of the
tool, to prevent the lower expander 22 from being wedged
upwardly within the lower slips 20, to anchor the latter
against the well casing. When the tool C is connected
to the well packer A, to shift the control rod 12 in the
upward direction just described, the entire apparatus
can be elevated in the well casing to the desired location
in the latter, or may be removed completely from the
well casing.

The running-in and retrieving tool C is connected to
the lower end of the tubular running-in string D that
may consist of tubing extending to the top of the well
bore. The lower end of the running-in string may be
constituted by a tubular sub 27 piloted within the tubular
housing 28 of the retrieving apparatus. The sub 27 has
an enlarged portion 29 providing an upper shoulder 30
engageable with an inwardly directed flange 31 of a one-
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way or overrunming clutch housing portion 32 of the
housing 28. The lower end of the housing 32 is threaded
onto the upper end of the main housing portion 33 of
the running-in and retrieving tool C. Inadvertent dis-
connection between the clutch housing 32 and the main
housing 33 may be prevented by one or more set screws
34. A lower shoulder 35 of the enlarged sub portion 29
is adapted to engage the upper end of the housing 33, so
that downward movement of the sub 27 will cause corre-
sponding downward movement of the housing 28.

The upper sub 27 is capable of rotating in one direc-
tion with respect to the housing 28, but not in the op-
posite direction. To accomplish this objective, a one-
way clutch element 36 is interposed between the sub
27, which actually constitutes an inner clutch member,
and the housing 28, which constitutes another portion of
the clutch, or an outer clutch member. The connection
between the sub and housing in one direction may be
effected by a onme-way Hhelical clutch spring 36 which is
disposed around the enlarged portion 29 of thé sitb and
is adapted to engage its periphery, the lower end 37 of
the spring 36 béing secured to the upper end of the hous-
ing 33 by disposing the lower end of the spring in a
coinpanion bore or socket 38 in the upper end of the
housing.

Specifically, it is preferred that rotation of the tubular
running-in string D and sub 27 in a right-hand direction
be permitted without corresponding rotation of the hous-
ing 28, whereas left-hand movement of the runding-in
string and sub will cause the cliutch spring 36 to engage
and connect the sub 27 to the housing 28. Thus, left-
hand or counter-clockwise rotation of the sub 27 can
cause corresponding rotation of the housing 28, for a
reason that will appear. In view of the one-way char-
acteristic of the clitch, it is evident that left-hand rota-
tion of the housing 28 can océtir fre¢ of the sub 27 and
tubular running-in string D.

The housing 28 has a slotted portion therewithin in
which the transverse pin or pins 15 on the tapered head
13 may move, for the purpose of controlling the position
of the control rod 12 within the body 10 of the well
packer. For convenience of manufacture, the slot 40
is formed within a composite sleeve structure contained
within the housing member 33. Thus, there is an upper
sleeve 41 whose upper end engages a downwardly facing
shoulder 42 in the housing and which is prevented from
rotating with respect to the housing by one or more trans-
verse pins 43 secured to the housing 33 and extending
into longitudinal slots 44 in the upper end of the upper
sleeve 44. . A lower sleeve 45 is disposed in the housing,
being held in spaced relation with respect to the upper
sleeve by an intervening spacer sleeve 46 encompassing
the confronting reduced diamieter portions 47, 47 of the
upper and lower sleeves. For.the purpose of preventing
rotation of the lower sleéve 45 with Tespect to the hous-
ing 33 and the upper sleeve 41, and to maintain the proper
orientation between the upper and lower sleeves 41, 45,
the intermediate sleeve 46 is rotationally connected to
the upper and lower sleeves by pins 48 on the latter ex-
tending within longitudinal slots 49 in the intermediate
sleeve. ‘

A lower guide 50 is threaded into the lower end of the
housing 33, its upper end 51 engaging the lower end of the
lower sleeve 45, forcing the latter against the spacer sleeve
46, which is, in turn; urged against a shoulder 52 on the
upper sleeve 41, to hold the latter against the housing
shoulder 42. Inadvertent unthreading of the guide 50
from the housing 33 may be prevented by one or more
set screws 53. This guide has a lower flaring end 54
to facilitate its movement over the enlarged head 13 of
the control rod 12. o

The slot 40, which is formed in the housing 28 between
the confronting portions of the upper and lower sleeves
41, 45, is disclosed most clearly in the diagrammatic view
of Fig. 5. A pin 15 on the control rod head 13 can move

hod
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“the ‘well casing B-in which it is' fo be set.
“ing*housing 28 is- disposéd -over:'the ‘control rod-12-at
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into a lower entrance portion’ 55 of the slot, the ‘lower
end of the ‘sleeve 45:on both sides of the slot having
inclined guide surfaces 56, 57 that flare in a downward
direction, to guide the pin 15 into a portion 58 of the
slot. wh1ch is inclined in an upward: direction to the left,
as seen in Fig. 5. This inclined slot portion 58 merges
into a vertical slot poruon 59 terminating at arnother
inclined guide surface 50 in the upper sleeve 4L, which
slopes to the left, as seen: in“Fig.:5, this surface -guiding
the pin:15 ‘into another vertlcal or locatlng slot portion
61 in the upper sleeve. :

It .is ‘evident that the locatmg slot portion 61 is- dis-
placed to the left of the intermediate’ vertical slot por-
tion59.: Such displacement. is ‘provided: to-preclude the
downward and return movement of the pin 15 intc the
slot portion- 59,-59. . Instead, relative downward move-

ment ‘of the pin 15 in the slot-61 will result in the pin

engaging a guide surface 62 on the upper end of the

lower. sleeve:45; which' iis: inclined in’a* ‘downward direc-

tion-toward the. leff; as ‘seen in Fig.'5, this guide sur-
face 62 causing the pin to shift relatively to the left and
info ahgnment with opposed upper and lower vertical
slot portions 63, 64 in the upper and lower sleeve mem-
bers, respectlvely, that enable the well packer A’ to ‘be

either lowered in the well casing’ B or elevated in -the

well casing - by shifting: the control rod 12 downwardly

‘with . respect to the packer body 16 ‘or upwardly with

respect to the packer body.
" Adjacent the upper lowering slot portion 63 is'a gulde
surface 63 that is inclined downwardly to the left, where-

‘asTadjacent the elevaung slot: portion 64 isa gu1de sur-
fack! 66 that is-inclined upwaidly to the left.

These ‘op-
posed inclined:guide surfaces.65; 66 merge into a depart—

-ing vertical: sfot portlon 67, the lower eénd of which:-comi-

municates with ‘an exiting slot portion 68 which is’in-
clined-in"a ‘downward - direction toward the right.® Actu-

ally, <this: exiting"slot portlon 68 may! also’ operate as

the entrance porticn of another set of slots identical to
the set prevmusly described.” As an'example, there may
be two of the slotted paths. that have just been described
disposed 180 degrees apart around the circumference of
the sleeves 41, 45, in order to accommodate diametrically

?opposed pins ‘15 ‘on the control rod 12. "However, only

‘one pin 15 may be used, if desired, and this pin can
enter into one or the other of the two seis of slotted

‘paths ‘provided. Thus,; thé exiting slot 68 will-also have

inclined guide surfaces 564, 57a that flare with respect
to-each other; in order that the lower part 55a' of ‘this
slot portion may . function as ‘an entrance slot for the
pin 15;'as a result of the lowermg of tbe housum7 28 cgver
the control rod 12.

The housing 28 and its r’ulde 50 are of such Iength with
respect to the slot provided within the housing that the
lower end 54 of the guide will engage the upper end 79

-of the body 10, to "bear thereagainst, at the ‘time’ that

thé pin'15-is disposed within the upper running-slot por-
tion'63 and the rod 12 pushéd downwardly within -the
bedy to'the position in which 'it' prevents relative ‘1ongi-
tisdinal movement between the body 16 and ‘its expand-

“ers 17,22, on the one hand, and the slips'18, 20, on the

other hand. - However, the control rod 12 may be shifted
downwardly within the body 10 to the ektent preventing
the slips-18 from being expanded cut against the casing
B-in the absence of the guide 50 engaging the ‘uppér end

“of ‘the body 19, inasmuch as the conirol rod 12 itself,

45 ‘explained in'the above-identified ' patent application,
may-be shifted to‘a position in which it' exerts a down-
ward force on the body 18, to-preclude relative down-
ward movement between the 'rod 12 and bedy 19, and

'between the expanders and the shps

In-the use of the runining-in and retrieving tool C,
in connecticn with the retrievable- bridge plug A, it is
first "desired 'to lower the plug to a specific location in
" The ‘Tetriev-

10

15

20

25

30

40

45

80

&3

80

{]

'6

the top of the hole, the pin 15 bemg moved in the slot 40
from:the: No.: 1 position, shown in Fig; 5, to the No:'2
position, and thence to the No. 3 position.. At the: top
of the well bore, it is easily ascertainable-that the pin 15
is properly located in the slot 64, inasmuch as‘an upward
movement of the housing 28 will be accompanied by up-
ward movement therewith of the-control rod 12. The
apparatus is then lowered. in the well casing B. . As the
well packer or bridge plug enters the casing, the drag
block portions 19, 21 of its slips will engage.the wall of
the casing, whereupon the downward weight imposed on
the tubing D will shift the housing 28 and its sleeves 41,
45 downwardly, causing the pin 15 to move from the
lower elevating slot portion 64 into the running-in slot
portion 63 aligned therewith (No. 4 position in Fig. 5).
When the upper end 634 of ithe running-in slot portion 63
engages the pin 15, it will shift the rod 12" downwardly
within the packer body 10 to the extent defermined by
engagement of the lower end 54 of the guide 50 with the
upper end 76 of the bedy 18. When in this position, as
explained abeve and in the aforementioned patent appli-
cation, further relative downward movement between the
rod 12 and body 318 cannét occur, which, by virtue of an
interconnection between the rod 12 and the slips 18, 20,
also precludes. relative movement between the slips 18, 20
and the expanders 17, 22, the slips occupying the neutral
position disclosed in Fig. 1. The apparatus can then be
run in the wall casing B on the lower end of the string
of tubing D, pushing the bridge plug A downwardly with
the tubing, without anchoring the slips against the casing,
the pin 15 occupying the No. 4 position disciosed in Fig. 5.

When the location in the well casing B has been reached
at which the well packer A is to be anchored, the running-
in and- retrieving tool C is released from the rod 12. ‘A
left-hand torque is taken on the tubular running-in string
D, which shifts the housing 28 and the sleeves 41, 45 to
the left, in view of the action of the one-way clutch 36,
which couples the tubiilar sub-27 to the housing 28 when
the sub is turning in the left-hand: direction. With:such
left-hand torque imposed on the tubing string D and the
housing 28, the tubing string is elevated 'slowly, to Taise
the running-in 'slot portion 63 with respect to the pin 15.
Inasmuch as the slotted slesves 41, 45 are béing urged
to the left (actually to the right in Fig.'5) as the pin
15 comes out of the running-in’ slot portion 63, the pin
will engage the inclined guide surface 65 and move over
against the left wall 75 of ‘the vertical slot 67, the pin
following the relative movement indicated by the arrows
in Fig. 5. ‘As the tubing string D; housing 28, and the
sleeves 41, 45 are elevated to a further extent, the pin
will move down within the inclined slot portion 68 and
will exit. from the lower end 55z of the lower ‘slesve
portion 45, whereupon the tubing string D’ and the run-
ning-in and retrieving tool may be raised in ‘the casing
B, or can be removed completely from the well casing.
Following removal of the 1unning-in and retrieving tool
C from the well packer A, the springs 25 of the latter
can close theé valves 25 and the passage 11 through the
packer body 18, and also shift the control rod 12 to the

‘neutral posmon within the body, permitting relative lon-

gitudinal movement between the body 19 and expanders
17, 22, on the one hand, and the slips 18, 20, on the
other hand, so as to anchor the plug against the well
casing, depending upon the existence of a préssure dif-
ferential above or below the location of the bridge p}.u0
or well packer A.

During the elevation of the running-in and retnevmg
tool C, and with the continued imposition of left-hand
torque thereon, the operator is advised of the fact that
the pin 15 has entered the exiting slot portion 68, inas-
much as " additional resistance to tirning of the tubing
strmg D to' the' left will be noted during thé time that
the pin is riding along the wall 76 of the exiting slot por-
tion 68, which is inclined in a‘downward'diréction ‘to-
ward the right. Of course, when the housing 28 has'ele-
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vated sufficiéntly, so that the pin 15 leaves the slotted por-
tion 40 contained therein, the operator will be advised
of the release of the tool C from the control rod 12 be-
cause of the diminution of torque in the tubular running-
in string D.

To retrieve the well packer or bridge plug A, the tubu-
lar running-in string D is lowered in the well casing B,
the flaring end 54 of the guide 50 insuring the movement
of the housing 28 and the sleeves 41, 45 therein over the
control rod 12 and its head 13. The tubular string and
the housing connected thereto are turned slowly to the
left, during the lowering movement, and when the rod
head 13 has entered the guide 50, the pin 15 moving into
the slotted portion 40 of the sleeve 41, 45 through the
entrance portion 55. If the pin 15 engages the inclined
surface 57 at the right of the entrance portion to the
slot (as seen in Fig. 5), it will tend to rotate the housing
28 to the left, and such rotation relative to the tubular
sub 27 will be permitted in view of the automatic release
of the one-way clutch 36. Accordingly, during the lower-
ing action, the pin will move easily into the slot portion
58. If the pin 15 were to engage the other inclined guide
surface 56 at the entrance portion 55 of the slot, it will
be lifted toward the other inclined surface 57 and into
the slot portion 58, whereupon the downweight imposed
on the housing 28 by the tubular string D will cause the
pin 15 to enter the intermediate vertical slot portion 9.

With the left-hand torque imposed on the tubular
running-in string D and housing 28, they are lowered
slightly, the pin 15 moving relatively upward until it is
disposed in the upper portion of the locating slot 61 (posi-
tion No. 2), which is disaligned with the slot portion 59.
The pin 15 will not engage the end 6la of this upper
slot 61 since, before that occurs, the lower end 54 of the
guide will have engaged the body 10 and will have shifted
the latter downwardly, so as to expand the upper slips
18 against the casing. The fact that the well packer A is
taking weight will advise the operator that the pin 15 is
in the locating slot portion 61.

While continuing the left-hand torque on the tubular
running-in string D and the housing 28, the operator will
now elevate them slowly, causing the inclined guide sur-
face 62 in alignment with the upper vertical slot portion
61 to engage the pin 15. The left-hand or counterclock-
wise movement of the housing 28 will then urge the pin
relatively into alignment with the retrieving slot 64, the
upward movement of the housing insuring the disposi-
tion of the pin in that slot (position No. 3). Continued
upward movement of the tubing string D and housing 28
will now shift the control rod 12 upwardly with respect
to the body 10 or to a neutral position, which will pre-
vent the slips 18, 20 from being set against the well cas-
ing B, during upward movement of the packer in the lat-
ter. With the pin in the position just described, the well
packer A can be elevated in the casing B to a new setting
location, or it can be removed completely from the well
casing.

Tnstead of elevating the well packer A in the well cas-
ing, if it is desired to lower it to a new location, all that
need be done after the pin 15 has been located in the ele-
vating slot portion 64 is to lower the tubing string D
and housing 28 without any torque being imposed on the
tubing string. Such lowering will shift the housing 23
and sleeves 41, 45 downwardly until the pin 15 enters the
running-in slot portion 63 (position No. 4), the upper
end 63« of this slot portion engaging the pin and shift-
ing the control rod 12 downwardly to its neutral position,
the lower end 54 of the guide engaging the upper end 70
of the body 10. The tubing string can now be lowered to
carry the running-in and retrieving tool C and the well
packer A down the casing to a new location. If it is
again desired to release the tool C from the well packer
A, a'left-hand torque is taken on the tubing string and the
latfer -elévated slowly, to elevate the housing 28, which
will cause the pin 15-to move relatively to the left of the
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slot 63 and against the vertical wall 75. The elevating
movement can now be continued, the pin 15 moving rela-
tively out of the slot through the No. 5 position shown
in Fig. 5.

It is to be noted that the upper end 63« of the running-
in slot 63 is substantially lower than the upper end 61a
of the locating slot portion 6%. The arrangement is
provided so that the pin 15, when in the running-in slot
portion 63, will be engaged by the sleeve 41 to effect
downward shifting of the control rod 12 within the body
10 to the neutral and non-slip setting position. On the
other hand, the locating slot portion 61, by extending
much higher in the sleeve 41, allows the lower end 54
of the guide 50 to engage the body and anchor the
upper slips 18 against the casing before the pin 15 can
engage the upper end 6la of the locating slot, to shift
the control rod 12 downwardly in the body 10 to a
neutral position.

It is, accordingly, apparent that a relatively simple
apparatus C has been provided which is capable of co-
acting with the well packer A for the purpose of run-
ning it in the well casing B to the desired setting point,
being released from the well packer to secure the setting
of the latter, and of then being reconnected to the well
packer for the purpose of either elevating it in the well
casing or for the purpose of lowering it in the well casing
to another setting location. Not only is the running-in
and retrieving tool C simple in construction, but it is
easily cleaned. In the event any sand, or the like,
might be deposited on top of the set well packer, such
sand can be removed by circulating fluid down through
the tubular string D and the housing 28, with the guide
50 disposed adjacent the upper end of the sand accumu-
lation. When the sand has been thoroughly removed,
it is a simple matter for the housing 28, and the slotted
members 41, 45 contained therein, to be disposed proper-
Iy over the control rod 12 and its one or more lock
pins 15,

The one-way clutch 36 has the purpose of permitting
the tubular running-in string D to be turned in one direc-
tion, as to the right, without correspondingly rotating the
housing 28. This is of advantage, not only in permitting
relative motion between the parts so that the housing 28
can shift freely to the left with respect to the tubular
string, to facilitate entry of the pin 15 into the slotted por-
tion 40 but it also enables other apparatus that might be
incorporated in the tubular running-in string D, such as
a retrievable well packer (not shown) above the bridge
plug, to be properly manipulated, as by turning the tubu-
lar string to the right without disposing any turning effort
on the running-in and retrieving tool C and the bridge
plug A.

The inventor claims:

1. In apparatus for moving a device in a well bore, the
device having a laterally extending coupling pin: a mem-
ber adapted to be connected to a running-in string and
adapted to be moved over the device and its coupling
pin; said member having a slotted structure therein in-
cluding an inclined entrance slot portion to receive the
pin and a locating generally vertical slot portion above
and circumferentially offset from said entrance slot por-
tion and communicating therewith; an inclined guiding
wall below said locating slot portion to engage and guide
the pin relatively circumferentialy away from said en-
trance slot portion; said guiding wall defining the lower
side of an intervening slot portion inclined in a down-
ward direction circumferentially away from said en-
trance slot portion; said structure having generally ver-
tical upper and lower pin retaining slot portions above
and below and communicating with said intervening in-
clined slot portion and offset circumferentially from said
locating slot portion in a direction away from said en-
trance slot portion; said locating slot portion terminating
a substantial distance above the upper end of said upper
retaining slot portion; said structure further including
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an exit slot portion communicating with said pm rétain- -

ing slot portions and through which the: pin ‘can move
relatively downward out of caid structure.

2. In apparatus for moving a device in a well bore,
the device having a laterally extending coupling pin; a
member adapted to be connected to a running-in string
and adapted to be moved over the device and its coupling
pin; said member having a slotted structure therein -in-
cluding an inclined entrance slot portion to receive the
pin and a locating generally vertical slot portion above
and circumferentially offset from said entrance slot por-
tion and communicating therewith; an inclined guiding
wall below said locating slot portion to engage and guide
the pin relatively circumferentially away from said en-
trance slot portion; said guiding wall defining the lower
side of an intervening slot portion inclined in a down-
ward direction circumferentially away from said entrance
slot portion; said structure having a generally vertical pin
retaining slot portion above and commumcatmg with
said intervening inclined slot portion and offset circum-
ferentially from said locating slot portion in a direction
away from said entrance slot portion, said structure clos-
ing the upper end of said pin retaining slot portion to
confine the pin therein below the upper end of said
locating slot portion; said locating slot portion terminat-
ing a substantial distance above said ‘upper end of said
pin retaining slot portion; said structure further having
an exit slot portion communication with said pin retain-
ing slot portion and through which the pin can move rela-
tively downward out of said structure.

3. In apparatus for moving a device in a well bore, the
device having a laterally extending coupling pin: a mem-
ber adapted to be connected to a running-in string and
adapted to be moved over the device and its coupling
pin; said member having a slotted structure therein in-
cluding an inclined entrance slot portion to receive the
pin and a locating generally vertical slot portion above
and circumferentially offset from said entrance slot por-
tion and communicating therewith; an inclined guiding
wall below said locating slot portion to engage and guide
the pin relatively circumferentially away from said en-
trance slot portion; said guiding wall defining the lower
side of an intervening slot portion inclined in a down-
ward direction circumferentially away from said entrance
slot portion; said structure having generally vertical up-
per and lower pin retaining slot portions above and below
and communicating with said intervening inclined slot
portion and offset circumferentially from said locating
slot portion in a direction away from said entrance slot
portion; said locating slot portion terminating a sub-
stantial distance above the upper end of said upper re-
taining slot portion; said structure further including an
exit slot portion communicating with said pin retaining
slot portions and through which the pin can move rela-
tively downward out of said structure; said exit slot por-
tion being inclined downwardly in a direction toward said
entrance slot portion.

4. In apparatus for moving a device in a well bore,
the device having a laterally extending coupling pin: a
first member adapted to be connected to a running-in
string; a second member operatively connected to said
first member for movement longitudinally therewith and
adapted to be moved over the device and ifs coupling
pin; said second member having a slotted structure there-
in including an inclined entrance slot portion to receive
the pin and a locating generally vertical slot portion
above and circumferentially offset from said entrance
slot portion and communicating therewith; an inclined
guiding wall below said locating slot portion to engage

and guide the pin relatively circumferentially away from -

said entrance slot portion; said guiding wall defining the
lower side of an intervening slot portion inclined in a
downward direction circumferentially away from said en-
trance slot portion; said structure having a generally ver-
tical pin retaining slot portion communicating with said
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intervening inclined - slot portion. and-offset ‘circurnferefi-
tially from said locating slot portion in a directionl away
from said entrance slot portion; said structure further hav-
ing an exit slot portion communicating with said pin re-
taining slot portion and through which the pin can move
relatively downward out of said structure; and a one-way
clutch for transmitting rotation of said first member to said
second member and to permit said second member to
shift arcuately with respect to said first member in re-
sponse to engagement of said inclined guiding wall with
said pin.

5. In apparatus for moving a device in a well bore,
the device having a laterally extending coupling pin: a
first member adapted to be connected to a running-in
string; a second member operatively connected to said
first’: member for movement longitudinally therewith
and adapted to be moved over the device and its coupling
pin; said second member having a slotted structure there-
in including an inclined entrance slot portion to receive
the pin and a locating generally vertical slot portion
above and circumferentially offset from said entrance
slot portion and communicating therewith; an inclined
guiding wall below said: locating slot portion to engage
and guide the pin relatively circumferentially away from
said entrance slot portion; said guiding wall defining the
lower side of an intervening slot portion inclined in a
downward - direction circumferentially away frem said
entrance slot portion; said structure having generally ver-
tical pin retaining slot portions above and below and
communicating with said intervening inclined slot por-
tion and offset circumferentially from said locating slot
portion in a direction away from said entrance slot por-
tion; said structure further including an exit slot portion
comrnunicating with said pin retaining slot portions and
through which the pin can move relatively downward
out of said structure; and a one-way clutch for trans-
mitting rotation of said first member to said second
member and to permit said second member to shift ar-
cuately with respect to said first member in response to
engagement of said inclined guiding wall with said pin.

6. In apparatus for moving a device in a well bore,
the device having a laterally extending coupling pin: a
first member adapted to be connected te a running-in
string; a second member operatively connected to said
first member for movement longitudinally therewith and
adapted to be moved over the device and its coupling pin;
said second member having a slotted structure therein
including an inclined entrance slot portion to receive the
pin and a generally vertical slot portion above and cir-
cumferentially offset from said entrance slot portion
and communicating therewith; said structure having an
exit slot portion through which the pin can move relative-
ly downward out of said structure; said structure further
having a transverse slot portion interconnecting said verti-
cal and exit slot portions and extending circumferentiaily
from said vertical slot portion to szid exit slot portien
in a direction leading away from said entrance slot por-
tion; and a one-way clutch for transmitting rotation of
said first member to sajd second member and to permit
said second member to shift arcuately with respect to said
first member in response to relative longitudinal move-
ment of said pin in said inclined entrance slot portion.

7. In apparatus for moving a device in a well bore,
the device having a laterally extending coupling pin:
a first member adapted to be connected to a running-in
string; a second member operatively connected to said
first member for movement longitudinally therewith and
adapted to be moved over the device and its coupling
pin; said second member having a slotted structure there-
in including an inclined entrance slot portion to receive
the pin and a first generally vertical slot portion circum-
ferentially above and offset from said entrance slot por-
tion and communicating therewith; said structure. having
a second generally vertical slot portion below and com-
municating with said first generally vertical slot portion;
said structure having an exit slot portion through which
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the pin can move relatively downward out of said struc-
ture; said structure further having a transverse slot por-
tion interconnecting said -vertical and exit slot portions
and extending circumferentially from said vertical slot
portions to said exit slot portion in a direction leading
away from said entrance slot portion; and a one-way
clutch for transmitting rotation of said first member to
said second member and to permit said second member
to shift arcuately with respect to said first member in
response to relative longitudinal movement of said pin
in said inclined entrance slot portion.

8. In apparatus for moving a device in a well bore, the
device having a laterally extending coupling pin: a first
member adapted to be connected to a running-in string;
a second member operatively connected to said first mem-
ber for movement longitudinally therewith and adapted
to be moved over the device and its coupling pin; said
second member having a slotted structure therein includ-
ing an inclined entrance slot portion to receive the pin
and a locating generally vertical slot portion above and
circumferentially offset from said entrance slot por-
tion and communicating therewith; an inclined guiding
wall below said locating slot portion to engage and guide
the pin relatively circumferentially away from said en-
trance slot portion; said guiding wall defining the lower
side of an intervening slot portion inclined in a down-
ward direction circumferentially away from said entrance
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slot portion; said structure having generally vertical upper
and lower pin retaining slot portions above and below
and communicating with said intermediate inclined slot
portion and offset circumferentially from said locating
slot portion in a direction away from said entrance slot
portion; said locating slot portion terminating a sub-
stantial distance above the upper end of said upper re-
taining slot portion; said structure further including an
exit slot portion communicating with said pin retaining
slot portions and through which the pin can move rela-
tively downward out of said structure; and a one-way
clutch for transmitting the rotation of said first member
to said second member and to permit said second mem-
ber to shift arcuately with respect to said first member
in response to engagement of said inclined guiding wall
with said pin.
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