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-1- 2214953 LINE CLAVP The present invention
rel,ates, td deuices used in the petrdl eumindustry to clanp |ines r ' '
pa}ticularly, this invention relates to a clanping device for %Rémﬁﬁiéafsfs
whi ch js- pressure operated and may be remotely operated repeatedly to clanp
and suseend |ine and prevent the |_ih&NRi €BAKBoOls fromfalling into a well.
Many such devices are known which will prevent cut or broken line from
falling into and being lost in a well when perform.ng service operations in
the well using slick or braided line. Use of such devices can prevent tine
consum ng and costly fishing operations in a well. -One exanple of these
devices is covered by U S. Patent 3,467,224 to WL. and Billy D. Curtis.
Thi s device enploys an electric switch to sense a wireline break and uses
fluid pressure |g-i i n f oGl Is e emgn ith the
line. U S.,Pa?#ﬁz?ﬁ§%f§§3H?geﬁkgﬁghqgﬁg%ﬁ%sé% SQP%?EELP%%GcgﬁchEg' havi ng
mechani C plet¥@Neiuiy iM% rgd ol C1AthpPNERBUN e@hofrleuE@lrwcamaa@wataism ch
noves laterally to clanp the line when the line breaks. A simlar device is
di scl osednivena ipat @iellatesl itoala laipliing @dvidel £oPERYEC Nre SYSHEND, igni | ed
to the U S. Patent and Trademark O fice January 29, 1988 for inventors
Kwok- Pi ngresisg randpleiacedCandn majhibe dewode liys operateldy repeatedilyahd

o clamp and suspend line and prevent the line with tools from
fallihg into a well.
| ”Maﬁy such deviceé are known which will pcevent'cut or
broken line from falling.into énd'being lost in a well when
perféiming service opefations in the well using slick Qr
braidéd line. Use of such devices can prevent timé consuming
" and co;tly fishing operations in a well. One example pf thése
'deviceéJis cévéred by U.'S..Patent 3,467,224 to W.L. and.Billy
D. Curﬁis. This.device employs.an électric éwitch to sense a
wireline break and uses'fluid pressure to move slips into ahd
o/ oﬁt of clamping engagement with the line.

U. S. Pat. 4,498,563_tp Trahan discloses a "WIRELINE
CATC&ER' having mechanical sensing means admitting pressured
fluid to an.acthator which moves 1aterally to clamp the line
when the liné'breaks. |

_A simiiér devicg is disclbséd in a patent application
entitled "WELL SERVICING SYSTEM", mailed to the U. S. Patent
and Trademark Office January 29, 1988 for inventors Kwok-Ping

Wong and Peter Cowan. This device is remotely operated and



' L]
2 utilizes fluid pressure to release, slips froma not clanping-position and
a conpressed spring and fluid pressure to'nove the slips into clanping 4
position. This clanp nmay not be operated repeatedly. 5 - The present ¢
“invention provides a pressure operable clanp device having a passage faQr
| i ne therethrough conprising a housing having a | ower camm ng surfacewy.
therein, means nounted within said hou&ing for clanping |ine, said neans
Iongltudlnally noveabl e froma position 10 not-clanping line to a
posi ti on BFakpER§ Filndd §§P§S§F&nﬁpn§e#€éﬁ§ BAdpsdifEgms B pofegnent s for
formng a |ine- clanpi ore with a friction surface, each segnent having
a camm ngCLBAMPARE- Bg§&§gaﬂlénﬂ19hc§ﬁpﬂeﬁ§&§| #ETiRgnARG §&PP§ce biasing
means for_hiasin 05|§|on no anplng

li ne, andpﬁ?gggﬁge Pe?83ﬁsr§ %&éﬁ? ﬁﬁ%?a gaW8&§Pn§°ﬁF 6F§bea Sgeneral |y
parall el %9 ﬁﬁ'$ﬁ2a§PQgﬁef8 e %gagggﬁagF%hégplng means to the position

clamping I'ine att a well head or used in a 20

wel I gervici ngTh&bE%%E% inW‘ﬁt&bﬁS i;%%iﬁ%%pﬂnﬁlr\é%sﬁ%%“%p@&bi%”pr' Sé a
pi ston within the housing wh noves
clamp device having a passage for line therethrough
comprising a housihg having a.lower camﬁing surface’
therein, means mounted within said houSing for clamping Q_)
line, said means longitudinally moveable from a position
10 not-clamping line to a position clamping line, said
clamping means including.slip segments for forming a line-
clamplng bore with a. frlctlon surface each segment having
a camming surface engageable with said housing camming
surface, biasing means for biaslng said clamping means to
15 the position nof-clamping line, and pressure responsive
means in said housing-displaceable'generally parallel to
said passage for mosingisaid clamping means to the position
clamping line.
The clamp may be.attachable to a wellhead or used ia a
20 well servicing lubficator. The pressure responsive means
' may comprise a pistoa ﬁithin the housing which moves the
slip segments into clamping position in response to
increased fluid pressure actihg on'the.piston.
To complement the action of.the biasing:means an
25 expander may be provided in the housing'to move the
segments apart when completely'in not-clamping position.

When there is a need to clamp wireline passing through

the clamp housing, pressure increased in the conduit



slip segnents into clanping position in kesponse to increased fluid
pessur-e acting on the pi ston. 'To conpl ement the action of the biasing
nians an 25 - expander may be provided in the housing to nove the segnents
apart_ when conpletely in not-clanmping position. Wen there is a need to

cl anp®™i rel i ne passing through the clanp hgysing, pressure increased in the
condui t 2a supplying pressured fluid to the piston to nove the slip
segnents.downsabFlymagep@éaéatedAtlhma $aMehbi pBsdchi 85 RBvePthBJsisp
conpressed, until camm ng surfaces on the slip 5  segnents contact canmm ng
surfaces-i.n t beghenssngownFoffhehedenpanddrnovaresheokambetpmet anbiaginghe
segments-inwardly to clanp the Iline. On rélease of piston pressure, the
spring noves sheisggiencompresgedt onntiphacdamiogasurfacast oncithepsidp
position. Further upward movement = -3 - of the segnents onto the expander
noves t heSseghegmen §rFﬁéﬁaﬁﬁapﬁmﬂhﬂgc§H§ﬁépeﬁyiPaneanuéﬁagpin§u5§§PFion.

downward movement of the piston cams the segments inwardly
- to clamp the line. On release of piston pressure, the
spring moves the segments and piéton upwards towards a not-

clamping position. Further upward movement



An object of this invention is to provide: an inproved pressure operated
l'ine clanp device which may be renotely operated repeatedly An exanpl e’ of
~a clanping device according to the invention is shown in the acconpanyi ng
drawings. In these: FIG 1 is a drawijng_in partial section show ng the

cl anpi ng device of this invention not “clanping Iine passing through. Fugg,z
Is a dramﬁng in cross section along line 2-2 of Figure 1. FIG 3 is a

parti al sectioned draw ng showi ng the invention device clanping |ine.

FI G 1°§yd'-\h§ FIRAP-L oo tHis ¢xpanddbmares thiaedgmpadsi Myddtieugh t he
clanp. The cl has a housing 11, which includes bores 1la, 11b and 1llc,
and t hPRAJE P é:rﬂf‘ﬂll"e"-elyA intq dwtlfiﬁn%ll'}‘hmsylﬁmm ed in the housing

and i s seal eq | 0 th reS|Iient se 13 and.in bore 11c with
resilient seg\n rll)fbl v o°rt %M’vsar’i'b‘b‘f'b W e R AN P BRI IY]F th t he

housi ng, ‘eésq‘wﬁ"ﬁﬁ‘fﬁlﬂé‘} slhiqy@)ciﬂnoé;mcéee%{lorg% y}gnc thre d 11d to

suppl y pressure roma renote source 5.

P05|t|@@@&dﬂ@anygbégnéagyha by a retaining ring 16 in a groove in the bore
is an expander 17. The expander has a bore 17a and a camming surface 17b. A

gui de 18 i s posexampde bf a b&hﬁpﬁm@gdkw&%el%dd%f%i%@PQ%?EH& Rventi®n
Slidably nounted in a piston bore 12a is a rin
is shown in the accompanying drawings. In these:

FIG. 1 is a dréwing in partial section showing the W/
clamping device 6f this invention not clamping line passing
through.

FIG. 2 is a drawing in cross section along line 2-2 of
Figure 1. |

FIG. 3 is a partially sectioned drawing showing the
invention device clanping line.'

FIG. 1 shows a clamp 10 of this invention with line L
passing through the clamp. The clamp has a hodsing 11, which
includes bores 1lla, 1llb and llc, and threads 11d and lle. A
piston 12 is slidably mounted in the housing and is sealed in
bore 1llb with resilient seal 13 and in bore llc with resilient =~
seal 14 to form a variable volume pressure chamber 15 with the
housing. A conduit (not shown) is connected into housing
thread 11d to supply pressured fluid from a remote source to
housing chamber 15. Positioned in body bore 1la by a retaining
ring 16 in a groove in the.bore is an expander 17.

The expander has a bore 17a and a camming surface 17b. A
guide 18 is positioned by a retaining ring 19 in a groove in

bore 17a. Slidably mounted in a piston bore 1l2a is a ring 20



-}

havi ng pins 21 protruding into flangerslots 22a in each slip segnent 22
(ﬁee also FIG2). Pins 21 maintain radial position of the slip segnents..

i p.segnents 22 each have a camming surface 22b and teeth are “shown cut
into friction surface 22c. Friction surfgce 22c nust be sufficiently rough
to stowthe |ine when segnents 22 are-in ¢lanping position. Sufficient
surface roughness may al so be obtained by coating or plating surface 22c.
Connected to housing thread lie is an appropriate connector 23 for
connecti nchavamyp fdns02h pebthmaﬂngrimeblfSengéCSDgtkubeacanoeacﬂhslip
“connector positions |ower housing 24 in contact with the |ower end of
housi ng - 1isedment od@r  Hee st hgo hREG a2 tammPhyssil fagbnbadn midtalposition
engageabl e wi th segnent canming surface 22b, a shoul der. 24b, a thread 24c
and almneP§4%heA$ BP Se9Benbs- i sSkbRnsegments ?ﬁréﬁGhZH%VGTﬁlga@@%@ﬂ/nay

be screwed b d to cla the line. A lower gupide 26 is tioped in
| ower hous?‘fﬁf%%? I g apiad té”twatm"‘ CebEEats R5e

the cl am SFHE d'fe?a%%agﬂ TREECRE" SAFELOLFREAE' ebhiR 85l lBubro0"
:géhggt§8 pmaféh'é%ﬁﬁe#@@séimbééoPhd@iaﬂé?n&ﬁﬂo&ﬁéﬁ@ﬁ r'§@t@9cééﬁt5"p
surface roughness may also be obtained by coating or plating
\—  surface 22c. Connected to housing thread lle is an appropriate
connector 23 for connecting clamp 10 to a wellhead or well’
‘'servicing lubricator. Tﬁe connector positions lower housing 24
in contact with the lower end of housing 11l.
The lower housing has a camming surface 24a, which is
engageable with segment camming surface 22b, a shoulder 24b, a
‘thread 24c and a bore 24e. A set screw 25 is connected in
- thread 24c. This screw may be screwed in by hand to élamp the
line. A ‘lower quide 26 is positioned in lowerfhousing bore 24e
U - by retaining rihg 27 in a groove in bore 24e. The upper and
lpwer guides 18 and 26 cooperate to center line being run
through the clamp and prevent wear on internal parts of the
clamp. |
A compressed spring 28 bears on lower housing shoulder
24b and pushes ring 20 and slip segments 22 upwardly to a posi-
tion where expander camming surface 1l7b has entered slip bore
22d and moved the segments fully outward to a position not
clamping line L.
To operate the clamp of this invention to clamp line L as

often as required, préssure iQ chamber 15 acting on piston 12



tion where expander camm ng surface 17b has entered slip bore 22d and noved
the segnents fully outward to a position not clanping line L. To operate
the clanp of this invention to clanp line L as often as required, pressure ¢
i n" chamber 15 acting on piston 12 --§--is increased sufficiently to nove
the piston, slip segnents 22 and ring 20 downwardly conpressing springs28.
Cont i nued pi ston noverrent downwardly noves the segnents bel ow the end of
expander 17 and engaged camm ng surfaces 22b and 24a camthé segnents

i nwar dl ysurkndr essprbrsu £ i citdngnl ¥ ¢ duese 22he spi geon hes bip sietnents$ a22 of
line L clanping the line to prevent upward or downward novenent of the
line. T@Nhdidih dhedowme ety F0RFFBRE PR 028 et FH t UL RISEYR not
clanping line, pressure jn chanber 15 is reduced until spripg 28 noves ring
20" and Bavisiens’ AT Vb GrT RS IR Ho Ve b (EhSI S diReg camm ng

zgr ;ﬁgeseé(g%éh esrt 92673’ atﬁdave%{ ag._gﬁv@réu m#lgflﬁppﬂ&dé hf’ztj: izﬂ(\ad Zgyséalpelfll%e ring

have conple y upward, ‘camm ng surface on the

TG et R e e L Qs R S L et
this inwuddidie e fade f line L clamping the line to prevent upward
or downward movenent of the line;

To unclamp the line and allow clamp parts to return to a -
position not clamping.lin§, pressure in chambér 15 is reduced
until spring 28 moves ring 20 and slips 22 upvardly. The slip
segments move outwardly along camming surface 24a as they
travel upwardly unclamping the line. Just before¢ ring 20 and
segments 22 have moved completely upward, camming sucface 1l7b
on the expander enters segment bore 22d and cams the segments
further outwardly into.the position not élamping line as shown

in FIG. 1. The line clamp of this invention'méy now be

pressure operated to clamp line again.
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pressure operated to clanmp line again . CLAIMS 1. A pressure operable
cl anpi ng devi ce having a passage f ‘or |ine therethrough conpr

("%1) a housing having a | ower canm ng surface therein; (b) me @Mﬂ’l’ H"I
wi t'hi nf sai d housing for clanping line, said means Iongltudlnally AoV

from aposition not clamping line to a posgtion clanping |ine, said

cl anpi ng neans including slip segnents 10 for formng a

| i ne-cl anpi ng bore with-a frictioh surface, each segnment ‘havi rRg a canm ng
surface engageable with said housing camm ng surface; (c) biasing nmeans for
bi asi ng sai d CLAIMENg nmeans to the position not clanping line; and 15

(d) pressure responsive neans in said housing displaceable generally
parall el to shid phsprgestve aperableacliampingi dgviecaensavinghe passagen

clanmping line. 2. The cl anp device as defined in claim1l wherein the 20
pressure responsi vEoxehine cbhprethroughereeprisingti ng around sai d passage.
3. The glanplng PeV|ce as defined in claim?2 wherein each

~ (a) a housing having a lower camming surface therein;

" (b) means mounted within said housing for clamping
line, said ﬁeans longitudinally moveable from a
position not clamping line to a position clamping
line, said clamping means including slip segments
10 ' for forming a line-clamping bbre with a friction
surface, each segment having a camming surface
engageable with said housing camming surface:;
(c) biasing means for biasing said clamping means to
the position not clamping line; and
_ 15 _ (d) pressure responsive means in said housing.
displaceable generally parallel to said passage
for moving said clamping means to the_position

clamping line.

2, The clanp device as defined in claim 1 wherein the
20 pressure responsive means comprises a member extending

.around said passage.

3. The clamping device as defined in claim 2 wherein each
slip segment has a flange and said flanges form a
radially outer peripheral ring on which said pressure-

25 responsive means bears.
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1ﬂ7ﬁ5’§€§ﬁ€ﬁf_ﬁag—’_flange and said fl.anges forma radially outer perlpheral

(m‘umm“lw pressure- 25 responsi've nmeans bears.
_-\“nﬂ“ s defined in any one of the preceding clains mhereln the *
" means f or Elanplng line further includes neans radially positioning the.

slip segnents. 5. The clanmp as defined in claim3 together with claim4d 5
wherein the radial positioning neans conprise: (a) aring around the slip
segment s kel ow THee e s fdefiyesd Bamdariy)ome nof | the herecedipg ot r udi ng
into slots in the segnent flanges. 10 6. The clanp as defined in any
one of the precmlda'l'ngﬁ cfhgrsineheimeane fvnstiappingsl ne efuicthexnd t he
slip segnents. 7. The clanp as defined in claim3 together with claim®6
wherein the prefs%q}r e IMRARS Eadahly Rprsifioning | the 1$11ip segmepbss act

t hrough opposite faces of said flanges. 8. The clanp device as defined in
claim6 wherein the biasing means i ncludes a shoul'der in the housing bel ow

the ring qu.oundrﬁél eclsall_til;g) gémP{neg n:fjn cfé):{mrg €& guen'lt:her with claim 4

5 wherein the radial positioning means comprise:
(a) a ring around the slip segments below the segment
flanges; and . '
g /
(b) pins in the ring protruding into slots in the

. segment flanges.

10 6. The clamp as defined in_ahy one. of the preceding
claims wherein the biasing means extend around the

slip segments.

7. The clamp as defined in claim 3-together with claim 6
wherein the pressure-responsive means and the biasing

15 means act through opposite faces of said flanges.

8. The clamp device as defined in claim 6 wherein the
biasing méans includes a shoulder in the housing below
the ring around the slip segments and a spring mounted

between said shoulder and said ring.

20 9. The clamp as defined in any one of the:preceding

claims wherein the pressure responsive means comprise:
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bet ween said shoul der and said ring. 20 . 9.. The clanp any —

one of the preceding clainms wherein the pressure responS|

8¥10. The cl anpi ng devi ce as defined in any one of the preceangL

wher ei‘fn- an expander is nmounted within the hou3|ng for urging the sI|p *
segmenss apart when they are not clamping8line. 5 11. The cl anpi ng devi ce
as defined in claim9 together with claim10 wherein the guiding neans
conpri se an upper guide positioned in the expander and a | ower guide
positioned ip,the ush . S fi ned in o2y of the
precedi ng 1090' THQ ?igﬂgl e?gvﬁ g@sgéﬁ § responsPie ﬁgaﬁg conprlse:

(a) a piston sli dﬁPé&eé@Flgs8i‘la%Eywﬁgyalﬁdawhénbanéékdi5 HelRGeasudnghot on

form ng a variablé volunme chanber wth sai ousl ng; an in

the housing for ceRdURbLBYNG' €68ULLEiA§ the slip segﬁéﬂtd bpagdi ¢hehanber .
13. The clanp as defined in any one of the preceding clains wherein the

clamp further incthdgsasesnvewclhmpadgdliagerally into the housing bel ow
t he housi ng

5 11. The clamping device as defined in claim 9 together

with claim 10 wherein the guiding means comprise an

~ . upper guide positioned in the expander and a lower
guide positioned in the housing.
12. The clamp as defined in any one of the preceding
10 o claims wheréin the pressure responsive means comprise:
(a) a piston slidably and sealably mounted within
said housing, said piston forming a wvariable
volume chamber with said housing; and
(b) an inlet in the housing for conducting pressured
o 15 fluid to said chamber.

13. The clamp as defined in any one of the preceding
claims wherein the clamp further includes a screw
threaded laterally into the housing below the housing

~camming surface for manually clamping the line.

20 14.  The clamp as defined in.any one of the preceding

claims wherein said friction surfaces have teeth.
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cann1n nanually clanping the line. 20 14. The clanp as defined
eﬂ““ \c\m ecedl ng clains wherein‘said friction surfaces have
A*

pressure operable clanmp having a passage for line I
,therethrough conpr|3|ng (a) a housing having an expander nounted therein,

an upper line guide mounted in said expander, a 5 | ower =
camm ng surface, a screw threaded laterally into said housing bel ow said
canmi ng sbbfacd amgssureweperiahd eggil@mpnbanisd inposis@geoformdingb) neans
mounted wi thin said housing for clanmping line, said neans |longitudinally -
nmoveabl e fron1§hf6€thr°u9h °°mP56§PPgon not clanplng I|ne to a position

I I d | udi h h
bor e a fri ct] 6 JsuPt RERStA% Rq LG 8n SxPRAdaE SHEFEIR af® o s o
{hrough cach 1ance LA MR g%qm Bhder
g ousing c & Y *pSsi ti oni ng

engageabl e with sai ace, nmeans ra

sai d glip segments begludidagmd g %ﬁra%nd al Bereld Rnyeauel Shariye slip

segnent flanges and pins in the'ring
into said housing below said camming surface and

a lower line guide mounted in said housing:
(b) means mounted within said housing for clamping
line, said means longitudinally moveable from a
10 position not‘clamping line to a position clamping
line, said clamping means including slip segments
each having a bore, a friction surface in said
" bore, a flange on each segment and a slot through
each flange, a camming surface on each segment
15 engageable with said housing camming surface,
means radially positioning said slip segments
including a ring around the slip segments below
the slip segment flanges and pins in the ring </
protruding into the segmeht flange slots;
20 (c) biasing means for biasing the clamping means to
the position not clamping line including a
shoulder in the housing below said ring and a
spring mounted between said shoulder and said
ring; and
25 (d) pressure responsive means mounted in said housing
fqr moving said clamping means to the position
clamping line, said means including a piston

sealably mounted in said housing and slidable



ke

protrudl ng into the segnent flange slots;, 20
b *asi ng the cl anpi ng neans to the p03|t| on not cl arrpl ng I|n m mﬁﬁ”’"’
oul der in the housi ng bel ow sai d ring and a spring nounted *eteween
shoul der and said ring; and 25 (d) pressure responsive neans
mount’@® i n sai d housi ng for noving said ci@nping neans to the position
clanping line, said neans including a piston sealably nmounted in said
housi ng and slidable gebergéngr phirglpelaltbelsatia paisdagessagdd pdistop St on
form ng a variable volunme pressure chanber with said housing, and an inlet
in said housing for codoyminggapvesrdabde voduget pressudrehghismberSwiths. A
pressure operable clanmp constructed and arranged for use and operatlon
substantial ly as descr SBdd ROMELRW BRGr BRciBAEE i85 SRAdaBOUFIRGYIfRT

dr awi ngs.
9 conducting pressured fluid to said chamber.

5 16. A pressure operable clamp constructed and arranged for
use and operation substantially as described herein with

W reference to the accompanying drawings.




