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R -ﬁ]emt of this kind in which the tapered ehpe’*i.*
20 are carried on a mandrel which m
- dependent rotation of the slips, when desired,
| - to expand. or contract them; but W’hl(‘h 1S s0
constructed as to enable the mendrel ancl shpe "
‘to be rotatable in unison, when desired.
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Th1s 1nventlen relatee to deep Well tools‘
R .j;;j .ﬂnd the' prmelples involved in the construe-
" tion of the device enable’ it to have a wide
. rangeof usefulness in deep well tools.
~ing tools and to produce a drill string ]omq
o of a safety type Wthh can be released at"'
S vv1ll -

turee of the invention can be adapted to f

e;eeral ob eet of the mvemmn is ..;0

The

at-will, the th

A farther object of the mventmn is te 1:51 0-

-":-i_.-Vlde a simple eenetructlen for a tool or tool

‘One of the objects: of the invention is te

an eﬁiﬂlem well tool and Joint.

- In the dr ewmﬂ

~Figure 8 is a cross-section taken on the line

_'? pertleularly
mandrel and shps SR N
‘Figure 4'isa Vlew 5111111&1 to Flgure 3 but
iloekmg upward TR TR
Figure 5 1s a 51de elevatlen in pa1t1a1 eee--
“tion, shew;me anether embodiment of the'in. . -

- Fea- ]
ish-

.:'.censtruetlen of the tool
" be emnle
Eo released or expanded by Iro-
- tation of- the drill string, and also to" pro-

~o 18 vide mieans Whereby
e _-_rotated with the casing of the tool.

‘thread in. the end of a twmted

-the like.. :

can, Lﬂ..f'_"_"
1 ofthe parts of the device, it

that in its

v have in-

tion being :
“ rotated, eceentrle faees ‘upon ‘it operate-to -
'_.'expand or-contract the shps, dependmo« upon

G ~the direction of: rela,tlve rotation.
R j"-;']:}:{nf:.amde a tool of this type which can be ¢ con-

- structed so as to operate as a fap to cut its
o - own thread in a twisted off casing or the 11Le
- A farther object of the invy entlon 1S to pro-
ﬁ"'{-';';i;f-.:e_;m@e an improved consiri
A .;-:-'..j;"jembed1me11t in a’'back-off tool.. 3
.+ Further eb]eets ef ihe mventlon Wﬂl a]::r-
peel herelnaffel T P
" The invention: cenelsts in the .“novel perts_
'-"...ﬂi”and combination of parts to be aeeembe&;
--_';;_éf-;_?f‘.11e1enmftel all of whigch- centmbute to. pro- -
R -fi-',_-.lid_u |
A lreferred embedn nent of the inventio

L ; is described in the fellowmg ﬂpeelﬁmtm‘fl

ction ed‘miable forﬁ*-

 These features of the invention

-adapted very readily for embodlment i baek

e .. of tools, fishing tools, or
- Figure 1is a ver ueel seeimn and par mal

| for drill
ele‘vatmn ef a deep Well tool embedymg my. Jor
.n{mvenuen IR | .

- Figure 2is a perepeetlve of one of the ehpe:

'-thh eonetltute a featme of the mveﬁuen |

1llustrat1nﬂ the reletmn ef the

j- ventlen whlch 1S sho'htly different from that .
- illustr "Lttd in qure 1. The uppel ner‘tmn L Tt
____.f_“of this view is: breken awey -- S
:'131 educe a device ef this nature havmp* ex- -
~ panding ehpe controlled in euch a . way thet{
~ when the shps are being set ina “ “Sh” they
- can readily be

......

Figure 6 is'a cross-section’ 1111 eu 1‘&1‘11@ ihe

when it is. arlepted to |
yed as a tap ordie for euttmn' lisown

‘Before proeeedmg te a detaﬂed deserlptmn

for attaching’ the same te a drill string.
casing’ cerrles a.mandre] ‘which - supporte ex-

.:p:zmmbl and contractible sl1ps, the constr ue—- IR A
‘such that, when’ the mandrel’ is- SR

In addi-

of ‘the casing can Dbe imparted. to the shps
‘These features are very usefulin a tool or
- joint ‘of .this kind and: enable the tool to be .
| dlseonnected from a: lost Casing or: -
L f'dmll strln ‘which is being fished for 11 a- Well
* " One of the features of the invention consists .
ina limited longitudinal relative. movement 85
~between the mandrel ‘and ‘the: casing,: whmh L

readll

strmgs which can be rehed on: te re.

lease itself if the tool string is properly ma-
'_--"mpulated at the mouth of the well.: |

Referrmg more partmularly to the perts

off teel or:

- 15?5__; f_.?jf_:t' S

-_ :tion to this, the casing and slips are'so con- N R
 structed that the casing may be brought into -~ .-
- direct contact with the slips so that 10tet1011 RIS RS

8

_' ‘movement is utilized to enable the ca,smg te
- rotate the mandrel: relative to the s
_-'__;i'eeme directly into engagement with the shpe

“while. the broad scope  of the invention. 1e-'f:f;SO as to rotate them directly by the. casig. -

"pemtef‘l out in. the eppended elalms

_5'15 o

“and especially to- Figures 1 to 4, which illus- - e
~trate an embodiment of the invention. adapted ‘

" '-8---3 ef Flgwe 1 leekmﬂ dewnwerd end'?fte perferm the functlens of a back

1 D

shoilld be: stated - f]."?;
general censtruetlon the tool or- =
joint inclides a- casing- bevmg means: ebe‘ve

enable it to be B



* ing and so that it is capable of a limited longi-
tudinal movement -within

; F._ ] [
.z - H

ﬁshi_ng tool, 1 'repfes'entsthe casir_.ig.'.df-fthe.

- ‘tool, which 1s preferably of tubular form.
“From the lower end of the casing a mandrel

9 extends downwardly, said mandrel being
mounted in the casing for rotation by the cas-

the casing. For

this purpose the upper end of the body of the

“mandrel is formed with a threaded shank

‘-__15'_

3 passing through' an annular collar-4 formed -
wwithin the casing and in o positiion to-be en-
‘gaged by the lower end of a cap-nut 5 that
serews down on the threaded end of the shank.

The mandrel has-a construction which will

enable the casing to rotate it. For this pur-

- pose a key may be employed, but L preter to
construct the mandrel with an angular body

~ drel is connected by a reduced neck 8 to the.
~upper portion. The shank 3 is of smaller
diameter than the hexagonal body 6 so that a2
shoulder 9 is formed at the upper end of the
‘body, and this shoulder ig located below tih

29

6. Thisbody may be of hexagonal form and

 constructed integral with the shank 3-and
20

integral with the lower portion 7 of the man-

drel, which may be untapered, but 1s prefer-
ably tapered. The lower portion of the man-

~ lower face of the collar 4 when the mandrel iz

39

being supported on the upper face of the col-

lar on the cap-nut 5, Inother words, the cap-

-

‘nut 5 and the shoulder 9 limit the longitudinal been s - > bublilig Lo
“has right-hand thread, of course lett-hand

_movement of the mandre] and the casing 1

 with respect to.each other. .. -

_The tapered portion 7 of the \andrelis con-

strueted so as to earry a plurality of slips 10.
There may be as inany-of these slips as de-

 sired. In the present instance I have illus-

40

55

-

trated two slips, which are of arcuate form

and tapered 1n-a circumferential direction
(see Figure 3). These slips seat upon eir-

cumferentially disposed cam faces 11 formed

"~ on the tapered portion 7. ‘Lhe bodies 12 of
~ the slips are tapered in their radius: so that
‘they virtually form two shells which-co-oper-
45 _
~ slips being preferably provided on their outer
faces with threads 14 which would be stand-
ard threads for a regular pin of that diameter
Cand taper. e
rtion of each slip is formed

ate to produce ‘a collapsible. pin-13, the sald

~'The upper po

into-a relatively heavy collar 15 and this collar
~ is undercut on its inner face (see Figure 2)
to form an arcuate shoulder 16 that engages
over a corresponding shoulder 17 formed at
the upper end of the tapered portion of the
‘mandrel by reason of the reduced diameter
of the neck 8. The lower end of the casing
projects over the upper end of the collar 15 so

 as to retain the slips and prevent their falling

. The lower-ends of the slips are preferably

retained by means of an integral button or
head 18 formed on the lower end of the man-

“casing 1s lowered
movement may be merely a motion of trans-
lation without rotation; that is to say, rota-
‘tion is unnecessary in effecting the connec-

drel and having a deep-inclined annular

_ ever, for this
65 groove 19 at its upper edge which receives r

1,777,591

il 'Cﬂrresptmdingly tfipéred_nose 20 on the'_-

lower end of each ship. .

By means of the rotary cam faces 11, two
diametrically opposite longitudinally ex-
tending shoulders 21 are formed on the ta-

]

pered portion of the mandrel. When the

slips are in their collapsed condition, the

wide cnds 22 of the slips are located up

‘against these shoulders. With this construc-
tion it will be evident that if a relative rota-
tion of the mandrel takes place in an anti-
‘clockwise direction (see Figure 3), the slips
will be projected cutwardly, due to the ac-

g §

tion of the cam faces 11. This action facili-

tates the use of the tool in order to make a
connection with an open tapered box ot the

same diameter and taper as the pin 13 formed
Iy the slips, and 1t also _
be introduced into the end of an open casing
within a well and then expanded so s& 10
cause the threads 14 to take hold of the
mouth of the tubing.. When the. shps are

intreduced into a threaded box of the same

pitch and thread, a very secure connection

can be forined Wlth the threads of tha box
by expanding the slips in the box. Having

~made such a cennection to a lost drill string
“or tubing, this tcol can be used as a back-o%

tool by rotating it in the proper direction to
unserew the lost tubing to which the tool has

een secured. - If the tubing to be backed ofi

- thread should be nsed. in the string carrying
the tool.

. The character of the cam faces

illustrated in Figure 3 adapts the tool Tor

performing this function, . .
The tool is constructed so thet, at will, the

slips can be rotated with the casing 1 instead

‘of being permitted to be relatively stationary

when the casing is rotated. In order to ac-
complish this, I utilize the relative longitu-
dinal shifting movement of the mandre!

yithin the casing and I provide the casing
and the slips with engaging faces 23 and 24,
‘respectively, which may come together 1t the

down onto the slips. This

tion. With the casing 1 lowered down onto

the slips in this way, it will be evident that

the rotation of the casing can be lmpartec

directly to the slips. This rotation will en-
able the slips to be unscrewed irom a box
in which they may be anchored, and would

also enable them to be unscrewed from open

tubing within a well. ! | |
On account of the high {riction - that would

be developed between the faces 23 and 24, it

may not be necessary to provide any inter-

locking means to insure a positive connection

hetween the casing and the slips to effect the

rotation of the slips by the casing. How-
purpose I prefer to provide a
o

locking connection which niay

&

suibable 1nte

enables the pin to
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:H elmalveﬁ

conszst csf notuhes 2‘3 formed at dlﬂ'erent
. points-around the periphery of - the slips
. which will co- 0perate with ta“':rered tonfmesjj
o 20, vespectively; which pro]ect down from the
. "-:“'*_;*-”T';}W91* end of the casing (see Figure 1).

IS B

In- employma ‘this 1nvent1011 in the eon--

18 formed LV the slips would be screwed into
. the box o1 the drill string section, with the
. mandrel in a position to mmn‘cam the shps_f
il With
AR ‘"1*313 arrangement, evidently by pullmg up
.. on the easing 1) and rotating it in the- proper
’j.-'.;?;_‘*__ﬁduectmn the cam faces 11 would cause the.

xpanded to the diameter of the box.

imqa of the - slips. By em‘*:)loymrr Joints

this type at spaced intervals in a dI‘lH_.
.'.{.:"_@thmﬁ such joints could be made.to release
to famht te th{}g

When d@snfed
Img of thﬂ drill string. -

'.-I'.:-_’_'-?%*'?:)pe; face’ 28 on the upper end of the slip

in other respects the construction of the tool 2
~ would be identical with that described in. +
o 4:2?__-'_._ emmectmr with Figure 1 except that, if de- =
0 sirved, instead of emnlmrmﬂ' threads 14 T may

By employm

< a thread-cutting tap or die, adapted to cut
o itsrwayiinto the. open end of a lost casing or
© g dreill string,
-+ whichisa cmqs—-ﬂectmn thrmwh the ta*}ered*
“ o portion of such a tool. |
- represents the- tapered portion of the tool-s-.._'_-the invention described herein i is 0111y oneof -
o formed with: two! dl"lVlI?lG‘ Shmﬂd&rs 31 cor- SR

45 Tes rmwlmo to the shoulders 21 of Figure
-8 These clrwmw shoulders
- j_.;-?;f-_f-}ilg'j‘;;-f*hpc:.. 32 ‘which are Vlrtually cuttmo' dies
. having projecting ‘cutting: should

oSt casing can be pulled.

I To descmbe bmeﬂy the’ mode of opemtmn[
_g ;._._e.'.ij'-"!-_r{;__;;md uses of the tool it should be unders stood
. that o

iar back-off tool.

LT

one important nse would be that of a

on’ the tool Strmg Would of ceurse be le Ft-

R lapglble
JJI‘UCfIOIl of a safety joint to be used in a-
- drill string, the construction is substantiall _
© the same as ‘that- descmbed above and illus-

‘slips in the. threads in this way, e
of the casing 1 on the upper end of the shps o

“would rotate them into the box. “After they
‘are seated in ‘the box, the tool StI‘lIl fsh{}uld

::,bOX

S -f-’but I prefer
";{:=;f-;._1‘*ﬂ"'o*i?1de the sh‘tt}.J Wlth chkers 29 such as‘-'
:i."l | ”uqtrqted e SRR T I _-:the m&ndrel
HEER shps 01 an abno mal con-—f;_
'f.';fjf--j'.?._'?..f*%ruetmn the tool. may. be transformed into

This is illustrated in’ F1gure 6,

Tr- thm wiew 30

drjw arcuat% -

33 on-
- the side of the: tool | 01313051te the qhgulder“
© e 31 tha vt drives that slin.
0 a tool of this kmd
i::l:-,'.f'-an open tube. or- 1@5‘3# casing, can cut its own
- way into the wall of the lost casing and
~~when it has been rotated s _
i &w@ suffici ent metal in tbe Wall then the.f'

It is evident that
When mtl mh ceds mm

For exampvle, in backing’ oﬂ" '

R Jlost  drill- strmcr hamno' a ‘right- hana"_.
[ _thread.,, the thread on the ce:ﬂlmas:tble pin or -
©glips of the tool would he rwhi* hand to fit
-' ';,'-'-f-l,he box of the lost drill stmn@ | The thread

:-z*".hand as - a,lso Would be the ----thread 34 at the B

upper end of ‘the casing-1 ‘which- aﬂords-:_:;,f

pin easily

means for a,ttachmcr the casmcr to the lower; o
__'_j;-"end of a tool strmcr L A
o In backmg off,; the shps formmg the {301—.?1‘?‘ S
m 13 Would be inserted in the box = -« =
of the lost drill string and rotated in aright- -~
y hand direction‘to seat the i the'[ RE I
L ~box. In doing thls, the threads on the slips ..
4y trated in Figure 1 except that the tonguem 26 would. . co- -operate - with  the " corres: ponding =3
L **1“**"‘1 notehes 25 would be omitted. The pin ~standard threads in the box. In seating the

‘the Welo‘ht*f N

LI
=

LN

- be pulled up shghtly and then rotated slight-. =
1y to the left to get the cam ELCthIl of the = L
cam faces 11 to- lock ‘the"slips in the box. . SN

s By reason of this cam actlon 1618 not neces~-_Ijﬁ’:':__-;.;_:,._f.-';j:.:'i' R
sary that the threads: -on’ the slips should %=
e be of the same pitch as the threa,d of the -
The continued rotation of the ‘[001{___ SRR

- .j:;.bwmﬂ in- an anti- clockwise - direction; “after oo
I n' Figure 5 1. 111118t1*ate &'*1 embodlmemf
_*;*j;' f*-f the mveﬂtmn inwhich I do not employ
. thenotches 25 and tongues 926, but: provide a~
- plain lower edge 27 "lt the 10Wer end of the
© tubular ‘casing, which rests. upon. the plain

II] SRR
‘the present Instance this: functlon bR per- RTINS
;ﬁ:-fermed by the lower end of the casing Whlch F IR
Iways en cu'cles the collars a,t the upper ends_;_-if"f—;_;j. . '
ot theslips. T

__'iftlahuemno' the slips in the box, will” Lmscrew Ll
' one or more sections of. the: lost drill string. Wy
The ‘casing 1 ‘has means for 611(311‘(311110' the_{'_-_'- SERR

.-'---Sups 1in any- posmon they can: assume |

The 1’]_@(31{ 8 may b@ 01 Cy]-lndr].c&l tormj_ii_.;f:-_

When thi.‘b 1s-done, of course,

the ‘tapered portmn

~the many. embodlments this. mventlon may

~take, and 1 do not wish to be lmnted n. the;n :
?,;f};pt'fwtlce of the mventmn nor in the clalms T

to .the- Um*tlcuhr 3 embodlment set forth

What I claim is: .~

to give it cam faces similar'to
the cam faces 11 of the tapered portion of .

;_juhe cam: faees on the: neek 8 should be. in: the--_;.;;_ SR

up through the, length of Wy

same relative posﬂsmn as the cam’ face::, on. oo
______ in’ other words, thej? e LT
.-;_sh(}ulders 21 on the ta,pered portmn shoulcl
be carried I'wht
'-ff‘the neck 8.

Tt s uﬁderstoad tha,t the embochment ot;.E-ﬁ.-.".'.i:j::‘:f':‘* :

loIna deep well: tool the comblnatmn ot .:

g,fL casing havmo* means at its: upper end for [ S S
a Uta,chmﬁ the same to a tool strmg, a mandr e] o
,é_;._ez_tendmo* down from the casing, slips car- =~
- ried on the mandrel, said mandrel ha aving . o
ufficiently £0 en- “eccentric: faces operatmﬂ' to project’ the Shps T

outwardly- when -a~ 1‘elat1ve rotation occurs ¥

;_.;.Iidrel extendlno* down from the casmg, shps

“between the" nfhmdr l-and the shps Sa,ld
mandrel and said casing being capable of a .
“limited relative Iontrltudmal movement and.
“having faces cap%ble of engaging when the
casing. is: lowered to enable the 0351110 tt) 1-0-_’_;;;:7;';
“tate the slips, -~ S
2. In a deep well tocal the combmatmn 01:};_"_ o
a casing- having means at its upper end for

R 7

attaohmg the. same to a tool strmga a man__:;._-_;.-
I SU S e



~carried-on the mandrel, said mandrel hav-

10

18

4

ing eccentric faces operating to project the
slips outwardly when a relative rotation oc-

curs between the mandrel and the slips, said
mandrel haying means for supporting said

slips and said casing having means for re-

taining the slips on the mandrel in any po-
sition they can assume, but permitting a lim-
1ted .I'El-d;l&l IIBOYement,. of the Sllps_ Wlth].’e-

spect to the axis of the.-mandrel.

3. In a deep well tool, the combination of »

‘casing having means at its upper end for at--
‘taching the same to a tool string, a mandrel
‘extending down from the casing, slipscarried
on the mandrel, said mandrel having eccen-
tric faces operating to project the slips out-

“wardly when a relative rotation oceurs ‘be-

20

tween the mandrel and the slips, said man-
drel having means for supporting said slips
and said casing having means for retaining.
the slips on the mandrel in any position they

~can assume, but permitiing a limited radial

25

 movement of the slips with respect to the axis
- of the mandrel, said mandrel and casing be-
ing capable of a limited relative longitudinal.

"~ movement and having faces capable or ea-

rotate the ships. .-

30

" casing having means at its upper end Jor
attaching the same to a tool string, a mandrel

- on the mandrel, said mandrel having eccen-

40

 gaging when the casing is lowered with-re-
“spect to the mandrel, to enable the casing to

4. In a deep well tool, the combination ot a

extending doewn from the casing, slips carried

hhhhh

tric faces operating to project the siips. out-

~wardly when a relative rotation occurs be-
 tween the mandrel and the slips, said mandrel
and said casing being capable of a limited
relative longitudinal rmovement, the lower.
“end of said casing and the upper end of the

slips having interlocking means operating
to engage when the casing is shifted down-

 wardly relatively to the slips to enable the

 casing to rotate the slips:
45

50

5. In a deep well tool, th ,
~ a casing having means at its upper end for

~ attaching the same to a tool string, a mandrel
" mounted in the casing for limited longitudi-

the combination of

nal movement in-the casing and capable of
being rotated by the:casing, said mandrel
Come Y B AR LA

having a tapered lower portion and a reduced

~ neck above the tapeved portion whereby a

~supporting shoulder is formed, arcuate slips

5

and engaging over said shoulder, the
portion of said mandrel having eccentric

carried on the tapered portion of the mandrel

¥l

faces operating to project the slips outward-

1y when a relative rotation occurs befween

~the mandrel and the slips, the said casing and

- 60

- 65

‘the slips

casing having means

the slips having faces operating to engage
when the casing is lowered with relation to
to enable

"6, Tn a deep well tool, the combination of a

pLbs
;‘ Sulp Y lr"'.‘
tahered

he casing to rotate the

slips. | |

at-' its ;‘{]__Ppe_l‘ end f}fOI’ &t- -

1,777,591

taching the same to a tool string, a mandrel
mounted in the casing for limited Jongitudi-

nal movement in the casing and capable of

being rotated by the casing, said mandrel

Thaving a tapered lower portion and a reduced

neck above the tapered portion whereby a

‘supporting shoulder is formed, arcuate slips
carried on the tapered portion of the mandrel
“and engaging over said shoulder, the tapered

portion of said mandrel having eccentric
faces operating to project the slips outwardly
when a relative rotation occurs between the
mandrel and the slips, the said casing and the

slips having faces operating to engage when

. -£

the casing 1s shifted downward with relation

to the slips to enable the casing to rotate the
slips, the lower end of the tapered portion ot

said mandrel having means for retaming

the lower ends of the slips,

7. In a deep well tool, the combination of a

casing having means at its upper end for at-

taching the same to a tool string, a manarel

mounted in the casing for limited longitudi-

‘nal movement in the casing and capable of

E'_‘-ﬁ‘t"':‘- s 4 1

R RN S —r P dm . 4 2 v i - A
1o potated by -tHe casing, said mandre

FRolii
o I

having a tapered lower porticn and a reduced

neck above the tapered portion whereby a

supporting shoulder is formed, arcuate slips
cerried on the tapered portion of the mandrel
and engaging over

099 said shoulder, the tapered
portion of said mandrel having eccentric
faces operating to project the siips outwardly
when a relative rotation occurs between tne
mandrel and the slips, the sald casing and

“the slips having faces operating to engage i
when the casing is lowered with relation to

the slips to enable the casing to rotate the

-slips, the lower end of the tapered portion ot
said mendrel having means for retaining the
lower eiids of the
can assume, the lower end of said casing op-
‘erating to project over the upper ends of the

sl
) n |

slips in any position they

ips for limiting their outward movement
and retaining the same at their upper ends on

the mandrel.

-8, In a deep well tocl, the combination of
a casing having means at its upper end for
attaching the same to a tool string, a mandrel
mounted in the casing for rotation and capa-

‘ble of limited relative longitudinal shitting
“movement in the casing, said mandrel having
‘a tavnered lower nortion with slips carried

on the same, the tapered portion of the man-

drel having eccentric faces operating to pro-

ject the slips outwardly when a relative ro-
tation occurs between the mandrel and the

slips, said slips and said casing having faces

operating to engage when the casing is shift-

70

75
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10

11

115

120

ing downwardly with respect to the slips to

enable the casing to rotate the slips.
9. In a deep well tool, the combination of
4 casing ‘having means at its upper end for

attaching the same to a tool string, a mandre!
mounted in the casing for rotation and capa-
ble of limited relative longitudinal shifting

125

130
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SRENL.

© 60 Signed at Los Angeles, Calif.,, this7thday =~~~ .
- ofdJune, 1929, o T
- IDRISTHOMAS. .

‘movement in the casing

-~ slips, the lower end of said casing and the
- upper end of said slips having interlocking =~ =~
~ . means for effecting a connection between =

30 them by a relative downward shifting move-

~ ment of the casing, operating to enable the -~ =

. casing when lowered to.engage the slips for

. 10. In a deep well tool, the combination of -~~~
.15 a casing having means at its upper end. for .
- attaching the same to a tool string, a man-
~ drel mounted in the casing for rotationand - .
. capableof limited relative longitudinal move- =~
tapered lower portion, slips carried on the

. said tapered portion and having threadson -~
. their outer faces, the tapered portion of the
- mandrel having eccentric faces operating to .
- project the slips outwardly when a relative -

rotation occurs between the mandrel and the

- ships, the thread on the slips’ having an op- .
- posite character with relation to the eccen- B T PR P
. tric faces so that when the casing is moved
.+ down onto the slips to engage the slipsand ..~ -

50 totate the same in an unscrewing direction
-« as regards their own threads, the slips will - A
- moveinthe same relative direction that would -

- permit the slips to.move inwardly.. -~ S
< 11, Ina deep well
o 3h

1 tool, the comt

casing and the mandrel enabling the casing

- toengage the slips for rotating the same..
~_127Ina tool of the kind described, a sip -
. having a lower portion of arcuate form and .
- tapering ina circumferential direction, said =
slip having a collar at its upper end present- o
- 1ng a substantially horizontal outer tace and - .
o having an inwardly. projecting flange form- . - o
Ir oulder to support the slip on a man- -

+ 111 LI ,sald mandrel having = -

‘a tapered lower portion. with slips carried - = .

on the same, the tapered portion of the man- =~ - .
“drel having eccentric faces operating to pro-- . L
Ject the slips outwardly when a relativero-
‘tation occurs between the mandrel and the -~ Lo L

ombination of
aw;f_ca,Sing'_zjhaiving.'mé_ang at its'"upjper--;end----for;.--fl_i-._::.-{'_f-_-ii'-'_j TR
attaching the same to a tool string, amandrel. oo o
" mounted in the casing for rotation and capa-
 Dleoflimited relative longitudinal movement
- inthe casing, said mandrel having a tapered
40 lower portion, slips carried on the same and

.~ having threads on their outer faces, the ta- -~ . =
~+ pered portion of the mandrel having eccen- = 5

- tric faces operating when the mandrel is ro- R |
~ tated relative to the slips in an anti-clockwise
| (direction, to project the slips outwardly, the

- threadson the slips operating to advance the - -

~ slips'in a part engaged by the threads, by
- arotation of the slipsin a clockwise direction, . 3
B0
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