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1. 
This invention relates to improvements in an 

choring devices and assemblies used in the oil 
and gas industry and refers more particularly 
to such mechanisin especially adapted for secur 
ing a plurality of tools within a string of Well 
pipe at pre-Selected levels therein and in such 
imanner that the tools may be withdrawn from 
the well pipe. 

in the drilling and production of oil and gas 
Wells, it frequently becomes desirable to lodge 
One or more tools Within a Well String of pipe 
with each tool lodged at a selected level within 
the pipe. The tools usually must be withdrawn 
from the Well pipe from time to time for purposes 
of repair or replacement or in order to permit 
the performance of other Operations. By Way of 
example of this type of installation and not by 
Way of limitation, it is frequently proposed to 
equip a producing gas Well with a plurality of 
pressure regulators or chokes whereby the pres 
Sure Within the Well tubing may be reduced Suc 
cessively across a plurality of chokes to prevent 
too great, a pressure differential or reduction at 
any one level within the well. 

Devices have heretofore been provided which 
have, with some degree of success, permitted in 
stallation of a plurality of tools within a well pipe 
but considerable difficulty has been encountered 
in their use due to the collection of Sand and 
other debris in back of the locking mechanism or 
selector mechanism which has prevented ready 
withdrawal of the anchoring assembly and con 
nected tools when the occasion arises. Also, in the 
prior art, tools it has been necessary to employ 
reduced diameter landing sections within the Well 
pige with each successively lower section of small 
er diameter where provision has been made to 
positively arrest downward movement of the 
landing tool and in Small diameter Well pipes, 
as for exaple flow tubing, Such constrictions are 
frequently undesirable. 
An object of this invention is to provide in 

proved ainch Cring devices and assemblies for se 
curing tools in and releasing tools from a well 
pipe. 
Another object is to provide anchoring devices 

and asseinbies for Securing tools at predeter 
mined levels in a Well pipe, constructed so that 
an accinulation of sand and other well debris 
will not prevent the withdrawal of the tool from 
the Weil when desired. 
A further object is to provide an anchoring as 

seinbiy Such that a Well tool may be positively 
landed at a selected one of several stations within 
a Well pipe. 
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Still another object is to provide an anchoring 

assembly having separate locking dogs and Selec 
tor keys, the latter providing the means for se 
lecting a predetermined station within a well 
pipe and preventing downward movement of a 
landing tool in the pipe past such station. 
A still further object is to provide an anchoring 

assembly having separate locking dogs and se 
lector keys, which in operation is first moved 
to a given level within a well pipe determined by 
the selector keys and then is secured in the well 
pipe in such manner that the Selector keys are 
retracted whereby they will not interfere with 
removal of the tool from the Well pipe even 
though debris does accumulate about Such keys 
to such an extent as to freeze them in the posi 
tion they occupy with the tool anchored within 
the well pipe, 
Other and further objects of this invention 

Will appear as the description proceeds. 
In the accompanying drawings forming a part 

of the instant specification to be read in conjunc 
tion therewith and wherein like reference nunner 
als are used to indicate like parts in the various 
views: 

Fig. 1 is a schematic illustration of a well pipe 
having a plurality of landing sections made up 
therein in accordance with this invention, 

Fig. 2 is a sectional view, upon an enlarged 
scale, of one of the landing sections of Fig. 1 
showing in partial section an anchoring device 
or landing tool selecting the particular section, 
the device and entire anchoring assembly illus 
trating an embodiment of this invention, 

Fig. 3 is a view taken along the line 3-3 in Fig. 
2 in the direction of the arrows, and 

Fig. 4 is a view similar to Fig. 2 but illustrates 
the anchoring device in locked position within the 
landing section. 

Referring to the drawings in detail, in Fig. 1 
there is shown a string of Well pipe which may be 
a string of flow tubing for conducting petroleum 
products from the producing formation of a well 
to the ground surface. This string of pipe is made 
up of a plurality of tubing joints 5, only Small 
portions of which have been shown, but which 
it is to be understood will constitute the major 
portion of the string of pipe. A plurality of 
landing Sections 6 are made up in this string 
of pipe and constitute a part thereof. Preferably, 
but not necessarily, an equal number of flow cou 
plings are made up in the pipe string, each of the 
flow couplings residing above and adjacent the 
landing sections, These flow couplings supply a 
thick walled conduit, compared to the thickness 
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of the usual joint of flow tubing, which may be 
of relatively hard material to resist wear due to 
the turbulence usually encountered just above 
the constricted flow passage provided by the an 
choring device to be later described. These flow 
couplings may be provided with a pin on their 
lower end and a box upon their upper end to facili 
tate making up of the pipe String. 
The landing section 6 may be provided with a 

box. 8 at its upper end and a pin 9 at its lower end. 
Locking groove means are formed upon the in 
terior Wall of the section 6 and in the preferred 
embodiments includes two grooves 0 and and 
an auxiliary groove 2 which may be considered 
as a part of the groove , even though it is not 
connected directly with the groove by reduced 
Wall thickness for reasons which will hereinafter 
appear. 
The groove ) preferably has tapered edges 

as shown in the drawings and constitutes the 
locking groove in which the locking mechanism 
of the anchoring device is to be secured, as Will 
hereinafter more fully appear. This groove func 
tions principally as a part of the means for Se 
culting a landing tool against upward movement 
within a well pipe. The groove constitutes the 
selector key groove and preferably has a stop 
therein which may be provided by an abrupt 
shoulder fa extending substantially normally to 
the longitudinal axis of the landing Section. The 
other edge of the groove is tapered. The tapered 
edges of the grooves 9, f and 2 are for the 
purpose of facilitating Withdrawal of the anchor 
ing device from the landing section for these 
tapered surfaces will force inwardly any dog or 
key which might strike these shoulders as long 
as there is nothing behind the dog or key to pre 
vent its inward collapse or retraction. The shoul 
der fa, however, is purposely made to arrest 
down Ward travel of the anchoring device or land 
ing tool when the selector key of the anchoring 
device falls into groove . Thus, groove and 
shoulder a function to stop downward move 
ment of all anchoring device both while it is 
being landed and at any time thereafter until 
the device is purposefully removed from the pipe. 

By reference to the landing sections of Fig. 1, 
it will be seen that the grooves in the various 
Sections are of different lengths but that the 
length of the shortest of these grooves is greater 
than the length of grooves normally found be 
tween tubing joints or other grooves in the land 
ing Section. It will be noted that the longest of 
the grooves is located at the lower station in the 
Well String of pipe and that the grooves progres 
sively shorten at progressively higher landing 
Sections Within the string. Thus, an anchoring 
device equipped with keys which Will fit the low 
ermost Selector groove will pass up the selector 
grooves of the upper sections and, therefore, these 
grooves may be considered as key slots or key 
grooves. Preferably, the exterior of the landing 
Sections carry Some identifying indicia to indi 
cate the size of their key grooves to facilitate 
Imaking up of the pipe string with each landing 
Section in its proper relative position in the pipe 
stiling. For instance, the lowermost section 6 
has a single external groove in its periphery 
shown at 3, the intermediate section 6 has a 
double groove shown at 4, and the uppermost 
Section 6 has three grooves shown at 5. These 
grooves indicate the relative positions of each 
of these landing sections within the pipe string. 
It is to be understood, of course, that the number 
of total sections 6 may be less than or greater 
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4. 
than three and that this number was selected 
for purposes of illustration only. 
With this selector groove arrangement of the 

landing Sections, there is no necessity for each 
Successively lower landing Section to have a por 
tion with a Successively Smaller internal dian 
eter. The I. D. of the landing section may be the 
same as or greater or Smaller than the nominal 
I. T. of the pipe sections with which it is to be 
used. The landing Sections may be disposed at 
any desired position in the pipe String and even 
may be formed as an integral portion of the Well 
head equipment or directly connected thereto. 

Referring to the landing device or tool, refer 
ence is made to Figs. 2, 3 and 4. These devices 
may be considered as comprising a multipart car 
lier indicated generally at 6 and made up of a 
Shank or head piece f, a coupling 8 and a key 
holder 9. The carrier may have a flow passage 
therethrough and has mounted thereon expansi 
ble locking dogs 20, a packing means 2 and at 
least one selector key 22. 
Considering the locking means, any arrange 

ment may be employed which locks upon upward 
In Ovement of the carrier or landing tool. The 
preferred arrangement includes locking dogs se 
cured to shank or head piece by a collar 23 
having a slide fit on the part 7. This collar 
has an enlarged lower skirt portion having an 
internal counterbore with a shoulder 24 formed 
therein on Which the key fingers or dogs 2) are 
pivotally mounted by pivot lugs 25 carried at the 
upper ends of the fingers and resting on shoulder 
24. Slight clearance preferably is provided be 
tween the fingers and the periphery of shank 
and the fingers and the internal wall of the en 
larged portion of collar 23. Thus, these fingers 
are free to rock in Wardly and outwardly upon 
their pivots. 
Means is provided to radially expand locking 

dogs 20 when the carrier is shifted along its lon 
gitudinal axis in an upward direction relative to 
the dogs. This means includes a tapered surface 
26 on the carrier and a corresponding taper 2 
formed on the underside of the dogs 23. With 
this arrangement, the weight of collar 23 and of 
the dogs 20 causes the dogs and collar to tend to 
remain stationary or fall downwardly as the car 
rier is raised. This causes engagement between 
the tapered surfaces 26 and 27 to force the dogs 
29 outwardly. The dogs have end parts which 
fit in groove 0 to lock the device in one of the 
sections 6. Usually, at least two dogs are used 
and in the device shown in the drawings, four are 
shown and serve to substantially center the land 
ing tool. Of course, two dogs held substantially 
diametrically opposed one to the other would ac 
complish the same purpose and indeed, the extra 
dogs of this embodiment serve principally as 
Spacel's and to give added ruggedneSS to the lock 
ing means. 
In order that the carrier might be moved up 

wardly or downwardly within a well pipe, the 
Shank or head piece is provided with an en 
larged portion fla at its upper end which may be 
engaged by a Socket or the like carried by a low 
ering medium as a wire line or rod string. Such 
devices are Well known to those skilled in the art, 
and the drawings, in the interest of simplicity, do 
not include an illustration of such mechanisin. 
However, it is to be understood that the head 
piece 7 is releasably engaged, as a rule, by such 
part or fishing tool so that a sharp upward pull 
upon the lowering medium releases the connec 
tion between it and the head lia. When desired, 
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the socket may have parts which releasably en 
gage the collar 23 to retain them in a raised posi 
tion. In such devices, the part that engages the 
collar 23 has a lost motion connection. With the 
part that engages head Îld and is released from 
the collar by a lesser upward pull than is required 
to release the device from the head 7d. The ad 
vantage of this type of lowering device is that 
the landing tool may be raised in the pipe string 
if desired for any reason and the dogs are not in 
position to engage the groove formed between ad 
jacent pipe sections. 
To withdraw the device from locked position in 

the well pipe, a fishing tool or the like is lowered 
by a suitable lowering medium. Such as a Wire line 
and has a part which engages the head 23d of 
collar 23. These fishing tools have a part that 
first Strikes the head d a hammer blow to drive 
the carrier down relative to the dogs to drive the 
tapered section 26 out of engagement With the 
dogs. Thus, the dogs are free to retract inwardly 
when engaging the tapered edge of groove to for 
any sand or other debris that might have accu 
mulated about the dogs is disloged by the positive 
shifting of collar 23 upon the shank 7. 

Referring now to the selector key arrangement, 
it will be seen that two diametrically opposed keys 
22 are provided on the carrier and adapted to 
move radially inwardly and outwardly within 
slots 28 formed in the key holder 9. It is to be 
understood that a single key or three or more 
keys may be used. These slots 28 run longitu 
dinally of the key holder and house resilient ele 
ments or Spring 29 which urge the keys 22 radially 
outwardly within the slots. Elements 29 may be 
coil springs, as shown, leaf springs or the like. 
These keys have an elongate key surface 3 
adapted to fit rather Snugly within the groove if 
and preferably have a guide portion 3 with ta 
pered edges which resides in groove 2 of the 
landing section. This guide portion is for the 
purpose of keeping the keys substantially aligned, 
as the carrier is lowered or lifted within the well 
pipe and landing Section to insure even collaps 
ing or retracting of the key 22 into the slot 28 
when obstacles in the conduit are encountered. 
The keys have a stop part in the form of an ab 
rupt shoulder 32 adapted to engage the shoulder 
fa of groove , and the guides 3 reduce the 
likelihood of this stop accidentally engaging an 
obstacle in the conduit to arrest movement of the 
Carrier. 
The carrier has keeper washers at both ends 

of the keys 22 which prevent the keys from being 
lost from the slots 28. The washer 33 may have 
a slide fit upon the upper end of holder f and is 
retained by the lower end of coupling 8 abutting 
thereagainst. An axially extending flange 34 
Overlaps the upper ends of keys 22 to prevent 
them from slipping out of the slots 28. The 
Washer 35 actually may serve as a nut threaded 
directly to the lower end of holder 9 and also has 
an axially extending flange, designated at 36, for 
overlapping the lower ends of the keys 22. Nut 
35 does not cover all of the threads on the lower 
end of the holder and, therefore, there may be 
Secured to the holder 9 a regulator, choke or 
other tool to be secured within the well pipe. 
The keys 22, to be used on a device to be an 

chored within any particular landing section, 
have their surfaces or portions 30 of substantially 
the same length as the slot within which they 
are to Seat. 
The coupling 8 may carry a peripheral pack 

ing means, as shown at 2. This packing may be 

0 

5 

20 

30 

35 

40 

45 

50 

55 

80 

70 

5 

6 
of the V or chevron type and an expanding or 
Spacer ring 3 may be employed in conjunction 
therewith where this is desirable. If the packing 
is provided upon the anchoring device, a cor 
responding seal Surface 38 is provided within the 
landing Section positioned so that it registers 
with the packing 2 when the anchoring device 
is locked in place, as shown in Fig. 4. Prefera 
bly this seal surface has a somewhat smaller 
I. D. thain the noishinal I. D. of the pipe string in 
order that the O. D. of the V packing may be 
Somewhat less than the I. D. of the pipe string 
So as not to be worn as the landing tool is low 
ered into the well. Obviously, where the landing 
Section is to be located near or adjacent the We 
head, this reduced I. D. of the section is not of 
as such advantage and may usually be dispensed 
with. 

in operation, the landing sections 6 are made 
up in the pipe string at the desired levels in 
which the anchoring devices are to be landed, 
This is done as the pipe string is made up and 
lowered into the well. These landing sections 
actually constitute a part of the pipe string or 
conduit. 
Where a plurality of tools are to be lodged 

Within the pipe string, at least an equal number 
of landing sections are employed and the land 
ing section having the longest slot is placed 
at the lowerinost position within the string. 
thus, the anchoring device having the longest 
keys 2, or that is, the longest portion 39 of the 
keys 22, is first lowered within the well and when 
the keys 22 engage the annular groove , they 
are forced outwardly into the grooves by the 
springs 29 for the portions 38 of the keys are 
somewhat Smaller than the length of the groove 

. Stop parts 32 and a engage and arrest fur 
their downward novenient of the device. In this 
position, as shown in Fig. 2, the locking dogs 2 
rest in the locking slot or groove to but do not 
protrude to full locking position. In order to lock 
the device, it is necessary to shift the carrier upon 
its longitudinal axis in an upward direction, this 
being the only direction which the stop part a 
of groove will permit. This causes engage 
ment of the tapered surfaces 27 of the dogs and 
26 of the coupling 8 to force the dogs outwardly 
into locking position shown in Fig. 4 wherein the 
dogs engage the Upper tapered surface of groove 

. The wire line or other lowering medium may 
be broken loose fron head d of the carrier by 
giving it, a sharp upward pull. This leaves the 
device Securely anchored against upward nove 
ment within the pipe string. The selector key or 
keys always are ready to go into operation to 
limit downward movement of the device. It will 
be appreciated that in normal circumstances the 
pressure differential across the anchoring device 
will be very great and will tend to drive the de 
vice upwardly out of the well pipe. Therefore, 
it is necessary to anchor the device against up 
ward innovement. However, not infrequently it 
is desired to pump fiuid into a well and the se 
lector keys will prevent unrestricted downward 
noveret of the device at such time. 

It will be noted that the selector keys, during 
the upward shifting of the carrier in order to 
lock the dogs 25 in the position shown in Fig. 4, 
have been retracted by engagement of the ta 
pered upper edge of groove against the upper 
tapered ends of the keys 22. In this collapsed 
position, even though Sand, or other material, 
should accumulate below the packer in such 
quantities as to freeze the keys against radial 
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in Ward or outward movement, nevertheless, the 
device may be withdrawn from the well pipe for 
the keys are locked in collapsed or retracted po 
Sition within the landing section. The I. D. of 
the landing section at 38 is purposefully inade 
at least as Small as any I. D. to be encountered 
in the well string above the landing section. 
hu.S, when the locking dogs 20 are released by 

a Suitable tool lowered to grab shoulder 23a of 
collar 23, the anchoring device, together with 
any tool that might be secured thereto, may be 
readily withdrawn from the well pipe. 

It is contemplated that the locking keys could 
be employed as a part of the landing section in 
which case the groove for receiving them would 
be provided in the anchoring device. While the 
locking means carried by the landing section 
have been shown as two separate grooves, it is 
to be understood that a single groove might be 
en)ployed in which case the keys 22 would be 
located upon the carrier in such position that 
the locking dogs would extend below the keys 
When the keys have made contact with the Se 
lector groove. he upWard movement of the 
device to collapse the keys would cause the lock 
ing portion of the fingers 2 to engage and lock 
in the single groove of the landing assembly. 
Also, the Selector keys may be mounted at the 
Sarine position along the longitudinal axis of the 
carrier as the locking dogs. 

Fi'On the foregoing, it will be seen that this 
invention is one well adapted to attain all of the 
ends and objects hereinabove set forth, together 
With other advantages which are obvious and 
Which are inherent to the structure. 

It will be understood that certain features and 
Subcombinations are of utility and may be em 
ployed without reference to other features and 
Subcombinations. This is contemplated by and 
is within the scope of the claims. 
As thany possible embodiments may be made 

of the invention without departing from the scope 
thereof, it is to be understood that all matter 
herein set forth or shown in the accompanying 
drawings is to be interpreted as illustrative and 
not in a limiting sense. 

ihe invention having been described, what is 
claimed is: 

1. in combination, a well pipe having a pill 
l'ality of Spaced tubular landing sections con 
112ted therein at Selected levels and each of Said 
landing sections having an internal positioning 
and locking Surface having an upwardly facing 
stop shoulder and a downwardly facing lock. 
shoulder and each positioning and locking Sur 
face differing in configuration from the internal 
2Csitioning and locking surface of each of the 
other landing sections, and a device for releas 
aly anchorjing a well tool in a selected One of 
said landing sections and including: a carrier; 
Selective locking means positioned on said carrie 
and expansible and retractable laterally of said 
(alrier, said locking means having a downwardly 
facing Stop shoulder engageable With the upward 
ly facing stop shoulder of the positioning and 
locking surface of only a selected landing Section 
to iiirit downward movement of said carrier, said 
selective locking means having an upwardly fac 
ing lock shoulder engageable With the downWard 
ly facing lock shoulder of the positioning and 
locking surface of only said selected landing 
Section; and means positioned on the carrier fol' 
expanding the stop and lock shoulders of Said 
selective locking means to engage the positioning 
and locking surface of said selected landing sec 
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tion to maintain Said carrier locked in said Se 
lected landing section; said selective locking 
means being retractable to permit upward rove 
Ine:ht of the carrier from Said landing section. 

2. In combination, a tubular landing Section 
for connection in a pipe String and having an in 
ternal positioning and locking Surface having an 
annular groove formed therein, the lower limit 
of Said groove being defined by a Surface of the 
landing section providing an upwardly facing 
stop shoulder; a carrier; a selector member on 
said carrier expansible and retractable laterally 
of said carrier and having a downwardly facing 
stop shoulder and a longitudinal configuration 
corresponding to the longitudinal configuration 
of the groove of said landing section; means On 
the carrier for expanding said Selector neinber 
to expanded position to engage Said downWaldly 
facing stop shoulder of said selector member 
with the upwardly facing stop shoulder of Said 
landing section; locking means expansibly and 
retractably mounted on said carrier; and ideans 
on said carrier movable relative to said locking 
means to expand said locking means to locking 
engagement with the positioning and locking 
Surface of Said landing Section. 

3. In combination, a tubular landing Section 
having an internal positioning and lockiing Sur 
face with an upwardly facing stop shoulder and 
a downwardly facing lock shoulder, and a device 
for releasably locking a well tool in Said landing 
section including; a carrier; Selective lo?king 
means on said carrier and expansible and 'e- 
tractable laterally of the longitudinal axis of Said 
carrier, said locking means having a down Wardly 
facing stop shoulder and an upwardly fa?cing 
Jogik shoulder; means on the carrier for expan?i 
ing said downwardly facing stop shoulder and 
said upwardly facing lock shoulder of Said logk 
ing means to expanded position to engage Said 
downwardly facing stop shoulder with Said up 
wardly facing stop shoulder of Said landing Sec 
tion and said upwardly facing lock shoulder of 
said locking means to engage said downwardly 
facing shoulder of said landing Section to main 
tain said carrier locked against displagelent 
from said landing section, said locking means 
being retractable to a maximum diameter On 
the carrier less than the minimum diameter of 
the bore of the landing nipple and being ex 
pansible to engage the downwardly facing shoul 
der of said locking means with the upwardly 
facing shoulder of said landing section only when 
the configuration of said locking means Core 
sponds to the configuration of said positioning 
and locking surface of said landing Section. 

4. A device for releasably anchoring well tools 
at a selected level within a well pipe compris 
ing a carrier, locking dogs mounted upon the 
carrier and radially expansible thereon, expander 
means on the carrier for expanding Said dogs 
upon upward movement of the carrier relative 
to the dogs, a selector key expansibly mounted 
upon the carrier with resilient means urging it 
radially outwardly, said key having an upge!' 
surface inclined outwardly downwardly of the 
longitudinal axis of the carrier and a stop Sur 
face disposed below the upper surface and Sub 
stantially normal to the longitudinal axis of the 
carrier. 

5. A device for releasably anchoring well tools 
at a selected level within a well pipe comprising 
a carrier, an assembly slidably mounted upol 
the carrier including a plurality of pivotally 
mounted dog fingers, heads upon both the carrier 
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and assembly each adapted to be selectively en 
gaged by a fishing tool, cooperating tapered sur 
faces upon the dogs and carrier adapted to era 
gage and radially expand the dogs upon lifting 
of the Carrier relative to the assembly, a selector 
key expansibly mounted upon the carrier, and a 
resilient element urging the key outwardly, said 
key having an upper edge inclined outwardly 
doWinWardly of the longitudinal axis of the car 
rier, a lower stop surface disposed substantially 
normal to Said axis and a guide portion spaced 
from Said edge and said stop surface. 

6. The device of claim 5 with packing means 
mounted exteriorly of the carrier. 

7. An assembly for releasably anchoring well 
tools at a selected level within a well pipe com. 
prising a landing section adapted to be made up 
in a pipe String to provide a part thereof and 
having tWO Spaced apart annular internal lock 
ing grooves therein, the Surface of the landing 
Section defining one edge of One of the grooves 
being Substantially normal to the longitudinal 
axis of the landing Section to provide a stop, the 
Surfaces of Said landing Section defining the other 
edges of the grooves being outwardly beveled; a 
tool carrier adapted to be lowered into said pipe 
String including Said landing section and landed 
in the latter, two sets of radially expansible 
memberS mounted upon the carrier and spaced 
apart Somewhat less than the spacing of the 
grOOWes Of the landing Section, one set of the 
members including a selector key with one abrupt 
edge for engaging the One of the landing section 
grooves having the stop and of Substantially the 
Same length as the length of the groove having 
the Stop, this length being greater than the 
length of any groove to be encountered in the 
pipe string above the landing section, resilient 
EleanSurging the Selector key radially outwardly, 
the other of the members being lock dogs mount 
ed for radial expansion upon shifting of the 
Carlier along its longitudinal axis in a direction 
permitted by the stop of the one landing section 
groove, the dogs adapted upon expansion to seat 
in the other groove of the landing section to 
anchor the carrier, this shifting of the carrier to 
eXpand the dogs unseating and retracting the 
selector key. 

8. An assembly for releasably anchoring well 
tools at a Selected level within a well pipe com- : 
prising a landing Section adapted to be interposed 
in a Well pipe String as a part thereof and having 
Spaced apart annular grooves formed internally 
of the section, the surface of the landing section 
forming the lower limit of one of the grooves 
providing an upturned Stop shoulder in said one 
of the grooves; a carrier having locking dogs Sup 
ported thereby for radial expansion to engage 
the One of the grooves not having said upturned 
shoulder upon upward movement of the carrier, 
a Selector key expansibly Secured to the carrier 
with resilient means urging it radially outwardly, 
Said key corresponding in length to the groove of 
Said landing Section having the stop shoulder and 
including a part engageable with said stop 
Shoulder to arrest downward movement of the 
carrier and to position the dogs in alignment 
With the Second groove; means on the carrier for 
eXpanding the dogs to locking engagement in 
Said Second groove; the landing section grooves 
being Spaced apart a distance different than the 
Spacing apart of Said carrier dogs and key in 
Such manner that upon engagement of the key 
With Said stop and subsequent lifting of the car 
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10 
rier to expand the dogs, the dogs will engage the 
Second groove and the key will be retracted. 

9. The assembly of claim 8 wherein pivotally 
mounted lock fingers constitute the carrier dogs 
and cooperating tapered Surfaces upon the car 
rier and fingers provide the means for radially 
eXpanding the dogs upon upWard movement of 
the carrier. 

i0. The aSSembly of claim 8 wherein a seal 
Surface and packing means are carried one by 
the landing Section and the other by the carrier 
in Such relative positions as to register to seal 
therebetween With the locking dogs expanded in 
locking position relative to the landing section. 

11. In Combination, a landing Section adapted 
to be made up in a string of well pipe as a part 
thereof and having an internal annular locking 
groove therein, a carrier adapted to be lowered 
into a String of pipe and Secured in the landing 
Section, locking dogs mounted upon the carrier 
engageable When expanded with said internal 
annular locking groove in the landing section to 
Secure the carrier therein, means between the 
carrier and dogs to expand the latter when the 
Carrier is moved upwardly relative to the dogs, 
a Selector key and a matching groove, one car 
ried by the landing section and the other by the 
carrier, a pair of opposed Surfaces forming stop 
parts on Said landing Section and carrier, one on 
the key and the other forming a part of said 
matching groove and engageable with each other 
for arresting downward movement of the carrier 
through Said landing Section when engaged, 
resilient means urging the key to groove engaging 
position, the locking dogs and selector key being 
Spaced apart a distance different than the spac 
ing apart of Said grooves So that upon engage 
ment of Said Stop parts the carrier can be moved 
upwardly to expand the locking dogs to engage 
the locking groove and to retract the selector key. 

12. In combination a landing section adapted 
to be made up in a string of well pipe as a part 
thereof, a carrier adapted to be lowered into a 
pipe String and Secured in the landing section, 
locking dogs and a Selector key mounted upon the 
carrier, means for expanding the locking dogs 
radially upon upward movement of the carrier, 
resilient means urging the selector key radially 
OutWardly, Said landing section having groove 
means adapted to receive the locking dogs and 
Selector key, cooperable stop parts carried by the 
key and groove means adapted to engage to ar 
rest down Ward movement of the carrier, at least 
one of Said groove means and selector key having 
a Surface inclined upwardly inwardly so that up 
Ward movement Of the carrier will cause the 
grOOWe meanS and key to engage to retract the 
latter from engagement With the groove means, 
the relative positions of the groove means and 
the key and dogs being such that after the key has 
become engaged with the groove means, upward 
movement of the carrier expands the dogs to 
engage the groove means, and retracts the key. 

13. In combination a landing section adapted 
to be included in a pipe string, a landing tool, 
locking means parts on the landing section and 
landing tool engageable upon upward movement 
of the latter to secure the latter against upward 
movement in the landing section, a spring pressed 
Selector key and a groove of corresponding size, 
one carried by the landing section and the other 
by the landing tool, said key and groove having 
engageable stop parts for arresting downward 
movement of the landing tool, and said key and 
groove also having cooperating beveled surfaces 
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engageable upon upward movement of the land 
ing tool with respect to the landing Section to 
retract the key from the groove. 

14. The combination of claim 13 where the 
locking means parts and key and grOOWe are ar 
ranged on the landing section and tool so that 
the key and groove are engaged when the landing 
tool is in one position within the landing Section 
and the locking means parts are engaged with 
the landing tool in a higher position. Within the 
landing section in which position the Selector key 
is retracted against the Spring. 

15. As a subcombination, a landing Section 
comprising a hollow cylindrical member with 
fastening means at its ends adapting it to be 
made up in a pipe string and having Spaced apart 
internal grooves encircling the interior of the 
member, the surface of the member defining the 
lower limit of one groove providing an upWardly 
facing stop shoulder substantially normal to the 
longitudinal axis of the member, and the Sur 
faces of the member defining the other upper and 
lower limits of each of the grooves being beveled 
divergently inwardly of the bore of Said member. 

16. As a subcombination, a landing Section 
comprising a hollow cylindrical member with 
fastening means at its ends adapting it to be 
made up in a pipe string and having Spaced apart 
internal grooves encircling the interior of the 
member, the surface of the member defining the 
lower limit of one groove providing a shoulder 
disposed substantially normal to the longitudinal 
axis of the member to provide a Stop, and the 
surfaces of the member providing the other 
shoulders of each of the grooves being divergent 
inWardly of said member, said member having 
formed in its interior a third Spaced grOOWe rela 
tively small and adjacent and beneath the groove 
with the Stop. 

17. A device for releasably anchoring a well 
tool at a selected level. Within a Well pipe Con 
prising: a carrier, Selective locking means eXpan 
sibly and retractably mounted on the carrier and 
having a downwardly facing Stop shoulder, an 
upwardly facing lock shoulder and a Surface be 
low said lock shoulder inclined upwardly and 
outwardly of the longitudinal axis of the carrier, 
said selective locking means also having a Selec 
tor key portion thereon; means for expanding 
said locking means to expanded position, Said 
selective locking means being retractable to a 
diameter on the carrier not greater than the 
maximum diameter of the carrier. 

18. A device for releasably anchoring a Well 
tool at a selected level in a well pipe including: 
a carrier; selective locking means on Said carrier 
expansible and retractable laterally of Said car 
rier; means for expanding said locking means to 
expanded position, said Selective locking means 
having a downwardly facing stop shoulder formed 
thereon, said selective locking means having a 
selector key portion and also having a guide por 
tion disposed below said stop shoulder, Said guide 
portion having outwardly convergent Surfaces, 
said selective locking means having an upwardly 
facing lock surface maintained in expanded po 
sition by said expander means and retractable 
from such expanded position. 

19. A device for releasably anchoring a well 
tool at a selected level within a well pipe com 
prising: a carrier, locking means on Said carrier 
expansible and retractable laterally thereof, 
means on said carrier movable to expand Said 
locking means; a selector member on said carrier 
movable laterally of said carrier; means biasing 
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said selector member outwardly of Said carrier, 
said selector member having outwardly Con 
vergent surfaces at its upper and lower ends and 
an outwardly extending abrupt stop shoulder in 
termediate said convergent Surfaces. 

20. A device of the character Set forth in 
claim 19 wherein the distance between Said stop 
shoulder and one of said convergent Surfaces of 
said selector member is greater than the distance 
between said stop shoulder and the other con 
Wergent Surface. 

21. In combination, a well pipe having a plu 
rality of spaced tubular landing Sections Con 
nected therein at Selected levels and each of Said 
landing sections having an internal positioning 
and locking surface having a plurality of Spaced 
annular grooves formed therein, the lower limit 
of one of said grooves being defined by an up 
Wardly facing stop shoulder, One of Said grooves 
having upper and lower limits defined by diverg 
ently inwardly extending shoulders, Said posi 
tioning and locking Surface of each landing Sec 
tion having at least one of the grooves formed 
therein of different configuration than the corre 
sponding groove of the other anding Sections and 
a device for releasably anchoring a Wei tool in a 
selected one of said landing Sections, including: 
a carrier; locking dogs mounted on Said carrier; 
expander neans on said carrier for lateral eXpail 
sion of said dogs upon longitudinal movement of 
the expander means relative to said dogs; and a 
selector key mounted on Said carrier for limited 
lateral expansion and retraction; means biasing 
said key outwardly, said Selector key having an 
elongated key section having a downwardly fac 
ing stop shoulder engageable With the One of Said 
grooves of a selected one of said landing sections 
having said upwardly facing stop shoulder to 
stop downward movement of the carrier at Said 
selected landing Section and to position the dogs 
in alignment with one of said grooves in Said 
landing section whereby upward movement of the 
carrier will expand the dogs to locking engage 
ment in said groove, said Selector key Section 
having a length greater than that of the corre 
sponding grooves of non-selected landing Sections 
connected above said Selected landing Section in 
the pipe whereby said selector key Section Will not 
enter the grooves of such non-Selected landing 
Sections. 

22. A device for releasably anchoring a Well 
tool at a selected level in a well pipe having a 
plurality of spaced tubular landing Sections con 
nected therein at selected levels and each of Said 
landing sections having an internal positioning 
and locking surface having a plurality of Spaced 
annular grooves formed therein, the lower limit 
of one of said grooves being defined by an up 
wardly facing stop shoulder, one of Said grooves 
having upper and lower limits defined by diverg 
ently inwardly extending shoulders, said position 
ing and locking surface of each landing Section 
having at least one of the grooves formed therein 
of different configuration than the corresponding 
groove of the other landing Sections, and includi 
ing: a carrier; locking dogs mounted. On Said 
carrier; expander means on said carrier for 
lateral expansion of Said dogs upon longitudinal 
movement of the expander means relative to said 
dogs; and a selector key mounted On said carrier 
for limited lateral expansion and retraction; 
means biasing Said key outwardly, Said Selector 
key having an elongate key Section having a 
downwardly facing stop shoulder engageable with 
the One of Said grooves of a selected One of Said 
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landing Sections having said upwardly facing stop 
Shoulder to stop downward movement of the car 
rier at Said Selected landing section and to posi 
tion the dogs in alignment with one of said grooves 
in Said landing section whereby upward move 
inent of the carrier will expand the dogs to lock 
ing engagement in said groove, Said selector key 
Section having a length greater than that of the 
corresponding grooves of non-selected landing 
Sections connected above said selected landing 
Section in the pipe whereby said selector key sec 
tion Will not enter the grooves of such non 
Selected landing sections. 

23. A device for releasably anchoring a well tool 
at a Selected level in a well pipe having a plu 
rality of Spaced tubular landing sections con 
nected therein at Selected levels and each of Said 
landing Sections having an internal positioning 
and locking Surface having a plurality of spaced 
annular grooves formed therein, the lower limit 
of one of Said grooves being defined by an up 
Wardly facing stop shoulder, one of said grooves 
having upper and lower limits defined by diverg 
ently inwardly extending shoulders, said position 
ing and locking Surface of each landing section 
having at least one of the grooves formed therein 
of different configuration than the correspond 
ing groove of the other landing sections, and in 
cluding: a carrier; locking dogs mounted on said 
Carrier; expander means on Said carrier for 
lateral expansion of said dogs upon longitudinal 
movement of the expander means relative to said 
dogs; and a selector key mounted on said carrier 
for limited lateral expansion and retraction; 
nearns biasing Said key outwardly, said selector 
key having an elongate key section having a 
down Wardly facing stop shoulder engageable with 
the One of Said grooves of a Selected One of Said 
landing sections having said upwardly facing stop 
shoulder to stop downward movement of the car 
rier at said Selected landing section and to posi 
tion the dogs in alignment with One of said 
grooves in Said landing section whereby upward 
novement of the carrier will expand the dogs to 
locking engagement in said groove, said selector 
key Section having a length greater than that 
of the corresponding grooves of non-selected 
landing sections connected above said selected 
landing section in the pipe whereby said selector 
key section Will not enter the grooves of such 
non-Selected landing Sections; Said selector key 
having a guide portion disposed below the down 
Wardly facing stop shoulder of said selector key 
Section and having a downwardly and inwardly 
beveled lower Surface engageable with the Well 
pipe and landing sections to prevent the down 
Wardly facing stop shoulder of said selector key 
Section from moving into engagement with the 
upWardly facing stop shoulders of non-selected 
landing Sections. 

24. A device for releasably anchoring a well 
tool at a Selected level in a well pipe having a plu 
rality of spaced tubular landing sections connect 
ed therein at Selected levels and each of said land 
ing S9ctions having an internal positioning and 
locking surface having a plurality of Spaced an 
nular grooves formed therein, the lower limit of 
one of Said grooves being defined by an upwardly 
facing stop shoulder, one of said grooves having 
upper and lower limits defined by divergently in 
wardly extending shoulders, said positioning and 
locking surface of each landing section having at 
least one of the grooves formed therein of differ 
ent configuration than the corresponding groove 
of the other landing Sections, and including: a 
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carrier, looking dogs mounted on said carrier; 
eXpander means On Said carrier for lateral ex 
pansion of Said dogs upon upward movement of 
Said carrier relative to said dogs; and a selector 
key naounted on said carrier for limited lateral 
expansion and retraction; means biasing said key 
OutWardly, said selector key having an elongate 
key section having a downwardly facing stop 
shoulder engageable with the one of Said grooves 
of a Selected One of said landing sections having 
Said upwardly facing stop shoulder to stop down 
Ward noverinent of the carrier at said selected 
landing section and to position the dogs in align 
ment with one of Said grooves in said landing 
Section. Whereby upward movement of the carrier 
Will expand the dogs to locking engagement in 
Said groove, said Selector key section having a 
length greater than that of the corresponding 
grooves of non-selected landing sections connect 
ed above Said Selected landing section in the pipe 
Whereby said Selector key Section will not enter 
the grooves of Such non-selected landing sections. 

25. A. device for releasably anchoring a well tool 
at a selected level in a well pipe having a plurality 
of Spaced tubular landing sections connected 
therein at selected levels and each of said landing 
S2ctions having an internal positioning and lock 
ing Surface having a plurality of spaced annular 
grooves formed therein, the lower limit of one of 
Said grooves being defined by an upwardly fac 
ing stop shoulder, one of said grooves having 
upper and lower limits defined by divergently in 
Wardly extending shoulders, said positioning and 
locking Surface of each landing section having at 
least One of the grooves formed therein of differ 
ent configuration than the corresponding groove 
of the other landing sections, and including: a 
carrier; locking dogs mounted on said carrier; 
expander means on said carrier for lateral ex 
pansion of said dogs upon upward movement of 
Said carrier relative to said dogs; and a selector 
key mounted on Said carrier for limited lateral 
expansion and retraction; means biasing said key 
outwardly, said selector key having an elongate 
key section having a downwardly facing stop 
shoulder engageable with the one of said grooves 
of a selected one of Said landing Sections having 
said upwardly facing stop shoulders to stop down 
Ward novelinent of the carrier at said selected 
landing section and to position the dogs in align 
ment with one of said grooves in said landing sec 
tion whereby upward movement of the carrier 
Will expand the dogs to locking engagement in 
Said groove, said selector key section having a 
length greater than that of the corresponding 
grooves of non-selected landing sections connect 
ed above said Selected landing section in the pipe 
whereby said selector key section will not enter 
the grooves of such non-selected landing sections; 
Said selector key having a guide portion disposed 
below the downwardly facing stop shoulder of 
Said Selector key Section and having a down 
Wardly and in Wardly beveled lower surface en 
gageable With the Well pipe and landing sections 
to prevent the downwardly facing stop shoulder 
of Said selector key section from moving into en 
gagement With the upwardly facing stop shoul 
ders of non-Selected landing sections. 

26. A device for releasably anchoring a well 
tool at a selected level in a well pipe having a plu 
rality of Spaced tubular landing sections con 
nected therein at selected levels and each of said 
landing Sections having an internal positioning 
and locking Surface having a plurality of spaced 
annular grooves formed therein, the lower limit 
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of one of said grooves being defined by an up 
wardly facing stop shoulder, one of said grooves 
having upper and lower limits defined by diver 
gently inwardiy extending shoulders, said posi 
tioning and locking surface of each landing Sec 
tion having at least one of the grooves formed 
therein of different configuration than the COr 
responding groove of the other landing Sections, 
and including: a carrier; locking dogs mounted 
on said carrier; expander means on said carrier 
ifor lateral expansion of said dogs upon upward 
movement of said carrier relative to said dogs; 
and a selector key mounted on said carrier for 
limited lateral expansion and retraction; means 
biasing said key outwardly, said selector key hav 
ing an elongate key section having a downwardly 
facing stop shoulder engageable with the One of 
said grooves of a selected one of Said landing Sec 
tions having said upwardly facing stop shoulder 
to stop downward movement of the carrier at 
said selected landing section and to position the 
dogs in alignment with one of said grooves in said 
landing section whereby upward movement of 
the carrier will expand the dogs to locking en 
gagement in said groove, said Selector key Section 
having a length greater than that of the corre 
sponding grooves of non-Selected landing Sec 
tions connected above said selected landing Sec 
tion in the pipe whereby said selector key section 
will not enter the grooves of such non-Selected 
landing sections; said selector key having a guide 
portion disposed below the downwardly facing 
stop shoulder of Said selector key Section and 
having a downwardly and inwardly beveled lower 
surface engageable with the well pipe and land 
ing sections to prevent the downwardly facing 
stop shoulder of said selector key section from 
moving into engagement with the upwardly fac 
ing stop shoulders of non-selected landing Sec 
tions; said selector key and said locking dogs each 
having an inwardly upwardly beveled surface at 
their upper ends. 

27. In combination, a well pipe having a plu 
rality of spaced tubular landing sections con 
nected therein at selected levels and each of said 
landing sections having an internal positioning 
and locking surface having a plurality of Spaced 
annular grooves formed therein, the lower limit 
of one of said grooves being defined by an 
upwardly facing stop shoulder, one of said grooves 
having upper and lower limits defined by diver 
gently inwardly extending shoulders, the posi 
tioning and locking Surface of each of said land 
ing Sections having at least one of the grooves 
formed therein of different configuration than the 
corresponding groove of each of the other land 
ing sections, and a device for releasably anchor 
ing a Well tool in a selected one of said landing 
Sections including: a carrier; Selective locking 
means on said carrier expansible and retractable 
laterally of said carrier; means for expanding 
Said selective locking means to expanded posi 
tion; said selective locking means having a guide 
portion extending outwardly of said carrier and 
engageable with the well pipe and landing sec 
tions, Said guide portion having OutWardly con 
vergent shoulders Whereby said guide portion may 
project into said one of said grooves having the 
divergently inwardly extending shoulders; said 
Selective locking means having a selector key por 
tion, said selector key portion having a down 
wardly facing stop shoulder engageable with said 
One of Said grooves of a selected one of Said land 
ing Sections having Said upwardly facing stop 
shoulder to stop downward movement of the car 
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rier at said selected landing section, said selector 
key portion having a dimension greater than that 
of the corresponding grooves of non-Selected 
landing sections connected thereabove in the well 
pipe whereby said selector key portion will not 
enter the grooves of such non-Selected landing 
Sections; said guide portion preventing the selec 
tor key portion of the selective locking means 
from moving the downwardly facing stop shoul 
der of Said selector key portion into engagement 
with the upwardly facing stop shoulders of non 
selected landing sections. 

28. A device for releasably anchoring a well 
tool at a selected level in a Well pipe having a 
plurality of spaced tubular landing Sections con 
nected therein at selected levels and each of said 
landing Sections having an internal positioning 
and locking Surface having a plurality of spaced 
annular grooves formed therein, the lower limit 
of one of said grooves being defined by an 
upwardly facing stop shoulder, one of said grooves 
having upper and lower limits defined by diver 
gently inwardly extending shoulders, the posi 
tioning and locking surface of each of said land 
ing sections having at least one of the grooves 
formed therein of different configuration than 
the corresponding groove of each of the other 
landing Sections, and including: a carrier; selec 
tive locking means on said carrier expansible and 
retractable laterally of Said carrier; means for 
expanding Said Selective locking means to ex 
panded position; Said selective locking means 
having a guide portion extending outwardly of 
Said carrier and engageable with the well pipe 
and landing Sections; said guide portion having 
outwardly convergent shoulders whereby said 
guide portion may project into said one of said 
grooves having the divergently inwardly extend 
ing shoulders; said selective locking means hav 
ing a Selector key portion, said selector key por 
tion having a downwardly facing stop shoulder 
engageable With Said one of said grooves of a 
Selected one of Said landing sections having said 
upwardly facing stop shoulder to stop downward 
movement of the carrier at Said selected landing 
section, said selector key portion having a dimen 
sion greater than that of the corresponding 
grooves Of non-Selected landing sections Con 
nected thereabove in the well pipe whereby said 
Selector key portion will not enter the grooves 
Of such non-Selected landing sections; Said guide 
portion preventing the selector key portion of 
the selective locking means from moving the 
downwardly facing stop shoulder of said selector 
key portion into engagement with the upwardly 
facing Stop shoulders of non-selected landing 
sections. 
29. In combination, a tubular landing means 

provided With an annular upwardly facing stop 
shoulder lying in a plane substantially perpen 
dicular to the longitudinal axis of said landing 
means, a downwardly facing lock shoulder and 
an annular guide groove having a pair of opposed 
annular beveled outWardly and convergently dis 
posed surfaces, and an anchoring device compris 
ing: a carrier, selective locking means mounted 
on Said carrier and expansible laterally of said 
carrier, means on said carrier for moving said 
locking means into expanded position, said lock 
ing means having a downwardly facing shoulder 
adapted to abut Said upwardly facing shoulder 
of said landing means to limit downward move 
ment of Said carrier when said locking means is 
in expanded position, said locking means having 
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a guide portion receivable in Said guide grOOve 
and having outwardly convergent beveled upper 
and lower surfaces engageable with said beveled 
Surfaces of Said guide groove, said locking means 
having a locking shoulder engageable with said 
down Wardly facing lock shoulder of Said landing 
means for preventing tip Ward movement of said 
carrier Wien. Said iockiing means is in expanded 
position, Said locking means being retractable to 
permit said carrier to be removed upwardly from 
Said landing means. 

30. An assembly for releasably anchoring well 
tools at a selected level within a well pipe Com 
prising: a landing Section adapted to be inter 
posed in a well pipe string as a part thereof and 
having Spaced apart annular grooves formed 
internally of the section, the surface forming the 
lower limit of one of the grooves providing an up 
turned stop shoulder in Said one of the grooves; 
a carrier having locking ineans supported there 
by for expansion laterally thereof, a selector key 
expansibly secured to the carrier with resilient 
means urging it laterally outwardly, said key 
corresponding in length to the groove of said 
landing Section having the stop shoulder and 
including a part engageable With said stop 
shoulder to arrest downward movement of the 
carrier and to position the locking means in 
alignment with the Second groove, means on the 
carrier for expanding the locking means to lock 
ing engagement in Said Second groove upon up 
Ward novement of Said Carriei relative to Said 
locking means, the landing Section grooves be 
ing spaced apart a distance different than the 
Spacing apart of Said locking means and selector 
key when said locking means is in locked posi 
tion in Such manner that upon engagement 
of the key part with Said stop shoulder and sub 
Sequent lifting of the carrier to expand the lock 
ing means, the locking means will engage the 
upper limit of the second groove and the key 
Will be retracted. 

31. In combination, a landing section means 
adapted to be connected in a pipe string, a land 
ing tool means, Cne of Said landing section means 
and landing tool means having a spring pressed 
Selector key, the other of said landing section 
means and Said landing tool means having a 
groove of Corresponding longitudinal size and 
configuration to said selector key, said key and 
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3. 
groove having engageable stop parts for arrest 
ing downward movement of the landing tool 
means through said landing Section means, lock 
ing means parts on the landing Section means 
and ianding tool means engageable to secure the 
landing tool means against upward movement out 
Of said landing section means and retractable 
from engagement to permit said landing tool 
means to be removed upwardly from said land 
ing Section means, said selector key having a 
beveled Surface cooperating with a beveled sur 
face defining One corresponding limit of Said 
grOOWe and engageable upon upWard movement of 
Said landing tool means to retract the key from 
Said groove. 

32. As a Subcombination, a landing section 
COmprising a hollow cylindrical member With 
fastening means at its ends adapting it to be 
made up in a pipe string and having Spaced apart 
internal grooves encircling the interior of this 
member, the surface of the member defining the 
lower limit of one groove providing an upwardly 
faced inwardly extending stop shoulder, and the 
surfaces of the member defining the other upper 
and lower limits of the grooves being divergently 
inclined inwardly of the section. 

33. As a Subcombination, a tubular landing 
Section adapted to be connected in a Well string 
and having an internal recess formed therein, 
the surfaces of said section defining the upper 
and lower limit of said recess being divergent 
inwardly of Said Section, said section having an 
abrupt upwardly facing stop shoulder formed 
in Said recess intermediate said divergent sur 
faces, 

IRA. A. MILLER. 

iReferences Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1856,469 CroWell ------------ May 3, 1932 
2,144,850 Otis --------------- Jan. 24, 1939 
2,177,172 Crowell ------------ Oct. 24, 1939 
2,191,750 Brown ------------ Feb. 27, 1940 
2,338,370 Wilson ------------- Jan. 4, 1944 
2,342,930 Fortune ------------ Feb. 29, 1944 
2,392,244 Hooser -------------- Jan. 1, 1946 
2,571.478 Otis --------------- Oct. 16, 1951 


