SYSTEM FOR HANDLI NG REELED TUBI NG 1A- SYSTEM FOR HANDLI:NG:REELED. TUBI NG
DESCRI PTI ON This invention relates to systens. for handling 5 * reeled-,
tubing or pipe and nore particularly to a systemfor noving tubing through
a wel |l head and for emergency release of the tubing fromthe well head. ~
Reel ed tubing or pipe has conventichal |y been moved through a wel | head by
an injector in |land operations 10 but the prior art does not teach a
practical systemfor injector -controlled tubing in subsea operations.
Shears are known for cutting a pipe free froma well’ in an energency, but
the cut pipe is open and fluid in the pipe above and bel ow the cut may
escape fromthe 15 pi pe. The prior art does not teach a subsea
injector, the control of pressure in a subsea injector enclosure, or the
feeding of tubing and control of |eakage of fluid which may occur about the
tubing as it passes through the 20 encl osure. According to a first
aspect of the present invention there is provided a shear conprising; first
and second opposed rans, neans for extending and retracting said rans, said
first ramhaving a first -abutnent nmenber

SYSTEM FOR HANDLING REELED TUBING




25 wth a substantially -semcylindrical vertically extendi ng convex
abut ment surface for bending the wall of a vertically extending tubing into
a dou e C.configuration, said second ramcarrying a cutting blade with a
sf;_gntally extendlng cutting edge, and a cutout in said blade adjacent
the cu ng edge and on the side of the bl ade adjacent said abutnent
surface, said nmeans for extending said rans extending said abut ment surface

and 5~ cutting edge into overl= ﬂﬂlng relationship to cut a tubing and
crinp the'tubing in s Quf . [ cond aspect of the
present invention therﬁﬂﬁgﬂé? §ﬁ46§§ JH 2 vvﬁﬁﬁﬁ % first and second
opposed ranms, neans for extending and retracting 10 said ranms, said
first ramhaving a first abutment nenber having a substantially

sem cylindrical vertically extensidsg E@ pogx abutnent surface for bending
the wall of a vertically extending tubing into a double C configuration,

sai'd second ram carryi ngngsC¢hbéntdopl 2E€adds to ‘eé‘g%%eﬁshfﬁf ?@g@géhﬁxt endi hg

extending cutting edge and substantially V shap gui de su

fromthe csittingredged tadiifgbbdsipgeeuilioforeVpartietlabby &8 d Bysedge on the

side of the blade adjacent said semcylindrical surface, and a
substantial |y serforinowimy té#bing throughta iweXidicddbhadeféisjearegenefe cutting
edge and in the

release of the tubing from the wellhead.

Reeled tubing 6r pipe has conventionally been
moved through a wellhead by an injector in land operations

10 ‘but the prior art does not teach a practical system for
injector coﬁtrolled tubing in subsea operations.

Shears are known for cutting a pipe free from a
well in an emergency, but the cut pipe is open and fluid
in the pipe above and below the cut may escape from the

15 pipe.

The priof art does not teach a subsea injector,
the control of pressure in a subsea injector enclosure; or
the feeding of tubing and control of leakage of fluid
which may occur about the tubing as it paéses through the

20 enclosure.

According to a first aspect of the present
invention there is provided a shear comprising; first and
second opposed rams, means for extending and retracting
said rams, said first ram having a first abutment member

25 with a substantially semicylindrical vertically extending
~convex abutment surface for bending the wall of a
vertica;ly extending tubing into a double C configuration,

said second ram carrying a cutting blade with a



side of said blade adjacent said semcylindrical surface,. said nmeans for

extending said rans extending said semcylindrical surface and cutting edge
to overlapping relationship to cut a tubing and crinp the tubing in said 25 |
cutout. According to a third aspect of the present invention there is -

provi ded a shear conprising; first and second opposed ranms, neans for v
extending and retracting -3- sajd rans, said first ram having an upper.
abut ment nenber with a substantialfy semcylindrical vertically extending

2 doubl e & conPERPERTONY Seaisifd cutind ¥ido; S0 b EXEEHE 0 daid 09 Do
double C _ _ _ _ fittng
abut mont  menborar b he Ol Cofe, 884 ot TRISIB RFAED, S i ng.

abut ment surf agg hara, I sk 4Bk Su¥fhadd Caldiy aehRBdEGE tubing into

a double C 10 contiguration, sald second ram having an upper cutting

bl ade with a heikgAginy |sa i ramd frndingnga td Mbutinehnt! SUkfafe @i bl ade
adj acent the cutting edge and on nonadj acent sides of the blades, said

means fop ext eigitiing sedye diftocsverlipiungairdlseiomsHipidol eat & ukdldiegs and
cutting edges 15 i nto overl apping relationship to cut a tubing and
crinmp the two amd epiimpftHehaubihgnin isaishicdtoutout s.
According to a sécond aspect of the present
invention there is provided a shéar comprising: first and
second 'opposed rams, means for extending and retracting
10 said rams, said first ram having a first abutment member
having a substantially semicylindrical vertically
extending convex abutment surface for bending the wall of
a vertically extending tubing into a double C
configuration, said second ram carrying a cutting blade
15 with a horizontally extending cutting edge and
substantially V shaped guide surfaces extending from the
cutting edge, said blade beveled aﬁy from the cutting
edge on the side of the blade adjacent said
semicylindrical surface, and a substaxitially semicircular \J
20 cutout in said blade adjacent the cutting edge and in the
side of said blade adjacent said selnicylind.t;ical surface, .
said means for extending said rams extending said
semicylindrical surface and cutting edge to overlapping
relationship to cut a tubing and crimp the tubing in said
25 cutout. - L _ a
According to a third asgect of the pregéﬁg
invention there is provided a shear comprising; first and

-second opposéd rams, means for extendmg and retracting -



Accordlng to a _fourth aspect of the present invention there is provided a
shear conprising; first.and second opposed rans, neans for extending and
retracting 20 said ranms, said first ram having an upper first abutnent
menber ‘W, th a substantially senicylindrical vertically extending abutnment
surfacé for bending the wall of a vertically extending tubing inot a double
C configuration, said first ran1haV|ng a lower cutting blade with a 25

hori zontal | y extending cutting edge Jarmd substantially V shaped gui de
surfaces extending, fromthe cuttin edge said second ram having a Iomer
first abutment nﬁ'g’cférr%%'hsélgu%ﬁ e h FVLRGHi ATy (UPREF | RI2FEIRIYY

ext andi ng tub{ﬁgwaﬁijéa”%%% SR T %(;fh Mericerly Ve”'év!reag an
' || tl

SUbstantially v sﬁga'ég”zf’%"eabs&#e” W oo a1 ng

cdge, a substant LAl LissE A e sd! Bllpld g%%g,ﬂgagg«fgsl»x 29800 EiSet

.cutting edge and on non acen feans

ext endi ng gsai d ran% ﬁqﬁ%dhngo?%lf%ﬁ%ﬁyiﬂ% h §u5‘%l £ ang(igcut ting

edges into 10 over |l appl ng Ip to cut a't rinp the
two cut ends: of éReerdifigNdutingdigeit QHIE s HahOnhtiny fd fibllefspect of

t he present _
abutment member with a substantially semicylindrical
vertically extending abutment surface for bending the wall
of a vertically extending tubing into a double C
10 configuration, said second ram having an upper cutting
blade with a horizontally extending cutting edge, a Cutout
in each blade adjacent the cutting edge and on nonadjacent
sides of the blades, said means for extendiﬁg said rams
extending said semicylindrical sutfaces'and cutting edges
15 - into overlapping relationship to éut a tubing and crimp
the two cut end of the tubing in said cutouts.
According to a fourth aspect of the present
- invention there is provided a shear comprising; first and
second opposed rams, means for extending and retracting
20 said rams, said first ram having an upper first abutment
member with a substantially semicylindrical vertically
extending abutment surface for bending the wall of a
vertically extending tubing inot a double C configuration,
said first ram having a lower cutting blade with a
25  horizontally extending cutting edge and substantially V
shaped guide surfaces extending from the cutting edge,
said second ram having a lower first abutment member with

a substantially semicylindrical vertically extending



i nvention there is provided a tubing handling system conprising: a shear
conprising: first and second opposed 15 rans, means for extending argd
retracting said rans, said first ramhaving a first abutnment nenber with a
substantially sem - cylindrical vertically extending convex abutnment -~
surface for bending the wall of a vertically extending tubing into a doubl e
C configuration, 20 said secerdl ¥amcarrying a cutting blade with a
hori zontal ly extending cutting edge, and a cutout in said bl ade adajcent
the cutting edgbutmentrsuxifacei fier dfendingothdewall afcat vertically

sem -cylindrical surface, said means for extending said rans extendi ng said
sem cyl i ndri capxkending dwbingeinte a daublg €dgenfiguragien; Haddng
relationship to cut a tubing and crinp the tubing in said cutout; a tubing
gui de att ached SegoRdccam Raying ;AR WPRaH c&ﬁ&l@%@fﬁdﬁw@l‘aht%bi ng in said
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said means for extending said rams extending said

semicylindrical surfaces and cuﬁting edges into
10 overlapping relationship to cut a tubing éﬁd criﬁp the two S
cut ends of the tubing in said cutouts.
- According to a fifth aspect of the present
invention.there is provided a tubing handling system
comprising: a shear comprising: first and.second.opposed
15 rams, means for extending and retracting said rams, said
first ram having a first abutment member with a
substantially semi- cylindrical vertically extending
convex abutment surface for bending ;he wall of a
vertically extending tubing into a double C configuration; g;}
20 said second ram carrying a cutting blade with a
horizohtally e;tending cutting edge, and a cutout in said
blade adajcent the'cutting edge and on the side of the
blade adjacent said semi-cylindrical surface, saidlmeans
for extending said rams extending said semicylindrical
25 surface and cutting edge into overlapping relationship to
cut a tubing and crimp the tubing in said cutout; a tubing
guide attached to the top of said shear and centering a

tubing in said shear comprising; a tubular flexible member



10 ,receptacgles and with a tubing to seal therewith, and fluid relief
sports i n said housing between said receptacles to exhaust fluid fromsaid
housi ng. Enbodi nents in accordance with the invention can handle a reel ed

t ubi ng ‘whi ch protects the tubing as it is 15 fed into a tubing handling
syste permts shearing the tubing free fromthe well head while

si mul taneously crinping closed at |ea one cut end of the tubing and
preferably both cut ends, controls the internal fluids in an injector

encl osure, and ppevents.l eakage of, fluid,pass. I he ' tQ t he
exterior of the t‘??&l’i?ﬁ?r"glgg he Pide ﬂdf%mgguﬁﬂrfrp%ééﬁg{@%r% The
present shear ca raven h%Eﬁ an S . ' of the
system The shea?mggﬁfx glét S eaﬂsg Egéﬁgygfhggggg %%éﬁgngEgﬁgﬁgQ%F t he
cut tubing. The ZReal, a3ph S&%;’&{ugﬁca“wéﬁ 1€ ahHDh NgkrHippardatiRitadihi ch
will receive the ovef%%%?ﬁg? a ti1shing tool. The shape #%?ebe a double C

configuration Whhgheeen Whb! iR§&tidr BRA SNEHS tehteting fd Yubifigt DwltheThe
i nvention will be described now by way of exanple only, with particular

reference g 0 t hegRe£0 raomipy-i 8éndg AVhogsing ) dpperdandi Igssr Tonfronting Fi g.
1 is a schematic illustration of a wellhead with a bl owout preventer stack
in place and an c@p<esiaped receptacles in said housing, resilient seals in
said réceptacle, a bore through the receptacles and seals
for receiving a tubing, holding means between said
relilient seals holding them in engagement with said
10 receptacles and with a tubing to seal therewith, and fluid
relief ports in said housing between said receptacles to
exhaust fluid from said housing.
Embodiments in accordance with the invention can
handle a reeled tubing which protects the tubing as it is
15 fed into a tubing handling system, permits shearing the
tubing free from the wellhead while simultaneously
crimping closed at least one cut end 6f the tubing and
preferably both cut ends, controls the internal fluids in
an injector enclosure, and prevents leakage of fluid pass
20 the tubing to the exterior of the enclosure as the pipe is
fed through th; enclosure.
The present shear can prevent sharp bends of the
tubing at the upper end of the system.
The shear can, as it shears; crimp at least one
25 end of the cﬁt tubing.
‘The shear as it shears can form the tubing into a
shape which will receive the overshot of a fishing tool.

The shape may be a double C configuration which



reel ed tubing, shear and associ at ed equi pnrent | anded on the wel | head and

stack; Fig. 2 is a viewpartly in elevation with parts 10 br oken .away.
and partly in section of a shear, injector and enclosure, strippers and
ot her associ ated equi pnent ; Fig. 3is aviewin section of a tubing-

guide; Fig. 4 is a viewpartly in se;éion and partly in el evation of ams
upper stripper; Fig. 5 is a fragnent .section through a nodified 5
injector enclosure show ng partly in elevation and partly in section a

val ve and fl oatwigQnaeeépt Othd@iveirdhot NEE tahEikRiRd tdolsea water in an open
bott om encl osure; Fig. % is aviewpartly in elevation and partly in 10
section of a fragment vhetireremibaswikl e Hegeribed Inost bgt way of pressure
control system Fig. 7 is a viewpartly in elevation and partly in section
illustrating a examplesonlyppevithcpbititilar cbfebencearttd theffi ng box; 15

Fig. 8is aviewpartly in elevation and partly in section illustrating a
shear; Fig. 9 iaccompanying drawingsal In dheoflrawihgss with a tubi ng therein;
Fig. 10 is a sectional V|em1along the line 10-10 20 of Fi 9;

5 Fig. 1 is a schematic illustration of a wel head

with a blowout preventer stack in place and an injector,
reeled tubing, shear and associated equipment landed on
the wellhead and stack; _
Fig. 2 is a view partly in elevation with parts
10 broken away and partly in section of a shear, injector and

enclosure, strippers and other associated equipment;



Fig. 11 is a diiagrammatic view of a tubing and fragnents of opposed rans

W th.one ram expl oded; Figs. 12 through 15 are fragnental sections through
the shear with the rans shown in sequential 25 positions frominitial
‘engage t with a tubing to the final cut and crinped position; and Fi g.
16 through 19 are top views of fragnents of the ranms partly in elevation
and partly in section taken along the |in€ 16-16 through 19-19 of Figs. 12
t hrough 15 showi ng the sequential positions of the 5 rans. The system
s shown generally in Fig. 1 and includes a well head 10 supporting a

bl owout preventer stack 11. Secured to the upper end of the stack 11 is a
frame 12 which incl udes ke 1D & ohl'e Hulseasion ef 18 tubingyguide;c
latch. An unbilical 14 controls equipment both above and bel ow the_frame
as desired. Landed on tHe&y dhetS12 i &Hh RAGeRD| I0 iR eRL OB cRRdeRaBRLYipbRY
mal e hal f 15 of the.,hydraulic Jatch. Above the latch is a spool 16 which
functions as a tool®*fFation of A% URRRY RFTARRRTHY and pul ling of the

above the Spool to seal TABUC i X FARPITAL GRS TIRR Sitvesh (e Hedbbbed

preventer 18 a stufiijng ¥ hR1osure showing partly in elevation and
partly in section a valve and float control for |
maintaining the level of sea water in an open bottom
enclosure;

Fig. 6 is a view partly in elevation and partly in

10 section of a fragment of the enclosure of Fig. 2
illustrating a ﬁressure control system;

Fig. 7 is a view partly in elevation and partly in
section illustrating a lower stripper, collection
chamber and stuffing box;

15 Fig. 8 is a view partly in elevation and partly in
section illustrating a shear;

Fig. 9 is a partial sectional view of a shear with

Y, a tubing therein;
Fig. 10 is a sectional view along the line 10-10
20 of Fig. 9;

Fig. 11 is a diagrammatic view of a tubing and
fragments of opposed rams with one ram exploded;

Figs. 12 through 15 are fragmental séctions
through the shear with the rams shown in sequential

25 positions from initial engagement with a tubing to the

final cut and crimped position; and



20 seal s about the tubing 17. Above the stuffing box 19 a ported-
collar 21 provides for collecting and di sposing of any |eakage fromthe -,
stuffing box 19. Above the collar 21 is a ported stripper 22 for collecting ,
and di sposing of any fluid stripped fromthe tubing as it 25 | eaves
the injector enclosure 23. The collarel and stripper 22 are onitted Wwieh
the enclosure 23 has an open bottom andany | eakage of fluid may rise into

t he encl osure. Above the injector enclosure is an upper ported stripper

fubi ng. Secured to t e Hpelt SERFHRE t?é t°Eh§fapt Yihl; o utt ng 5
ubi ng. Secured to e r ng
of the tubing. T tubin ed, |nt r .b 6 _whi ch
prevents sharp beH §m§ﬁ%afﬁ%¥nbn ? s§ ?nd ﬁath&ig%a%%ﬁf¥W%V|des
for ont ol dzgCfﬁﬂaﬁ%%wﬁn@%w%ﬁﬁeﬁgﬁgd@@ggﬁ n, J05 T 1o
carries the tubing, th el 0 8R8 LRePLERYLERE 1Nt BokYRijRgshdld
equi pnent i ndicate tﬁélﬁ§F|sg g Fugt%at&es t e e (?I os&reSZ%q%/jvi trﬁ'gan open
bottom 32 The | opghg Stripper 22 and collar 21 are omtted in this design.
Gas is maintained in the 15 encl osure by a control systemdisclosed
below. Wthin the enctwgugﬁsggml53aghbﬁhegbﬁéramchahe@iggnqraﬁhy at 33 of
any desired design. For instance, one-half of

includes a wellhead 10 supporting a blowout preventer

stack 11. Secured to the upper end of the stack 11 is

a frame 12 which includes the 1ower female half 13 of a

10 - hydraulic latch. An umbilical 14 controls equipment ~
both above and below the frame as desired.
Landed on the frame 12 is an aésembly which -
includes an upper male half 15 of the hydraulic latch.
Above the latch is a spool 16 which functions as a tool
15 carrier during running and pulling of the reeled tubing
17. 1If desired a single blowout preventer 18 is
provided above the spool to seal about the tubing when
desired. | | -
Above the blowout preventer 18 a stuffing box 19 o/

20 seals about the tubing 17. Above the stuffing box 19 a
ported collar 21 provides for collecting and disposing
of any leakage from the stuffing box 19. Above the
collar 21 is a ported stripper 22 for collecting and
disposing of any fluid stripped from the tubing as it

25 leaves the injector enclosure 23. The collar 21 and
stripper 22 ére omitted when the enclosure 23 has an

open bottom and any leakage of fluid méy rise into the



the injector design of U S. Patent 4,655,291 nay be used as illustrated in
Fig. .2 20.° Lines 34 and 35 are connected to a spreader bar for

runni ng and retrieving the assenbly. They may be rel eased and the bar, not
shown, ‘recovered during use of the assenbly. Fig. 3 shows a tubing guide,

i ndi cat ed generally 25 at 36, connected to the injector through the
shear. The guide functions to protect t&f tubing against sharp bends at the
top of the assenbly and assists in to centering the tubing in the shear.

The gui de includes a flange 37 for connection to the shear. The flange
carries an upstandi $RCIeBTer sibeoettize. injeerpsdesplPayrs9 iss aomupgead in
a tube of flexible nmaterjal 41 5 such as pol yurathene. . One end of the
spring and flexi bl et | RFTIRPLRCH eBOT ndi RO EBEI AF SDPpdeakagepfram
astener 1l cat d geperab el f2eadhc, UORCL, SRS, phol sttt of (Lo ple
gul o 36, 10 1 osufe P ALLLRIEE" £5, A" HRRCS 5 Kok Bt B W B
[romihe [t d e uhe Sovlogu oppeteaBLAgcis 3B 9haR0RRa Shellng Lrom

guide 26 which prevents sharp bends of the tubing at

the shear. An umbilical 27 providés for contrél of

equipment described above as desired. The tubing and

LJ previously described equipment is run from a vessel 28

10 which carries the tubing on a reel 29 and is provided
with tubing handling equipment indicated at 31.

Fig. 2 illustrates the.enclosure 23 with an open
bottom 32. The lower stripper 22 and collar 21 are
omitted in this.degign. Gas is maintained in the

15 enclosure by a control system disclbsed below. Within
the enclosure 23 is an injector indicated generally at
33 of any desired design. For instance, one-half of
the injector design of U. S. Patent 4,655,291 may be
used as illustrated in Fig. 2.

20 Lines 34 and 35 are connected to a spreader bar for
running and retrieving the assembly. They may be
released and the bar, not shown, recovered during use
of the assembly.

- Fig. 3 shows a tubing guide, indicated generally

25 at 36, connected to the injector through the shear.

The guide functions to protect the tubing against sharp

bends at the top of the assembly and assists in



15 wat er passing the stripper is also collected and di sposed of. The
stripper serves the additional function of centering the tubing in the
shear and in the injector. The stripper includes a housing 44 with upper

and 20

| ower connecting flanges 45 and 46 for connecting to the shear

and injector enclosure. Wthin the hoygdng upper and | ower cup shaped" -

receptacles 47 and 48 confront each other and are sealed with the housing.

The | ower receptacle bottons against flange 46 and the 25 upper

receptacle, is tlhesadedngn thee thubisigigin theashearf. r eBhei gnidér includeni ca
seals 49 and 51, wth their larger dianmeter éends confrontin%heach'other,

seal i ngl

y engag e liamg er &Je ficar |cannmnt iwpete hethe uphegr as

epfisnge

therethrough to strip liquid fromthe tubuEP. Hol di ng 52 neans between the
thhwlan

seal s mai ntai n tle@arydass am

this 5

| d spacer..

. ri ... Th
spacer is securedPrdngid%ds enbeddad déki?e‘é"%n‘h@rfiéxb 1§tﬂﬁ§e§6'ag-héﬁ

of the top seal wl | autqnatical renpve_t he bottom seal,. Liquids
stripped Prom t hé¥Cchhidsy RALTUTAH: Qﬂﬁ'iré%%mf#%u%fngh%efﬂééﬁgtﬁBdlo

seal s and be re

r enoval

stripper
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25

by a fastener indicated generally at 42. The upper end
offthe tubé of flexible material has a coﬁe shaped
cutout 43 for introducing the-tubing ihto the guide 36.
Fig. 4 illustrates the upper stripper 24
positioned between the enclosure 23 and shear 25. The
stripper separates sea water from the fluid within the
enclosure and collects and disposes of fluid from the

enclosure which may, leak from the enclosure. Any sea

 water passing the stripper is also collected and

disposed of. The stripper serves the additional
function of centering the tubing in the shear and in
the injector.

The stripper includes a housing 44 With.upper and
lower connecting flanges 45 and 46 fdr connecting to
the sheéar and injector enclosure. Within the housing
upper and lower cup shaped receptacles 47 and 48
confront each other and are.sealed with the housing.
The lower receptacle bottoms against flange 46 and the
upper_réceptacle, is threaded in the housing. A pair
of resilient frustrocoanical seals 49 and 51, with their

larger diameter ends confronting each other, sealingly

eSyppeptaddes AngoddBAng. In
formof stripper the holding neans Is [

U



stripper is identical in construction to the upper stripper except that it
.is inverted and the holding 15 means is a spring 55. As with the
upper stripper any fluid passing the two seals in collected in the housing
and diSposed of through the ports 53 and 54. The stuffing box 19 is carried
by a fT8me menber 56. The frame nmember is spaced fromthe encl osure 23 by
20 rods 57 and 58. Wth this cbhstruction the upper end of the
stuffing box may be threaded and the sleeve 21 threadedly secured thereto
by thread system 59. The upper end of the sleeve 21 has a sliding seal with

the exterior of the dqyede StHéd p@@éed[?@acﬂi‘é e8e @iﬂéhﬁﬁ‘édtﬁﬁin as $¥spagkad
and raising of the sleeve 21 provides access to the stuffing %ox and to the

seal s of the |lower th&tdtipRRigh td\r‘é’ti‘i%iﬂﬁq'@ﬁwﬁﬁbihnﬁh'éntﬁb@ﬁge 21 may be
di sposed of through ports 61 and 62. Wth the open bottom bell type

encl osure shown in FgldhgreShsnedrss (hovween tive nBealai matheainveheobeata 5
water in the enclosure below the injector. Fig. 5illustrates this

equi pment. A source ioi engagesaed whsh | sheroeceptabyesi and6B8ubGag.fr dm khie
63 is fed into the enclosure through a two-way valve 64 of any desired
constructi®n. |n theowmla® stoipper athe hobdingemeans 1bs a rigbd spheazes

gas into the enclosure through |ine 66. Wth the armin_the position _shown
(full down position)The spacer is secured to the seals in any desired

manner as by studs so that removal of the top seal will

.automatiéally remove the bottom seal. Liquids stripped

L,ﬁ | from the tubing will collect in the housing between the
10 seals and be removed through the ports 53 and 54 for
disposal.

The lower stripper 22 is shown in Fig. 7. This
stripper is identical in construction.to the upper
stripper except thet it is inverted and the holding

15 - means is a spring 55. As with the upper stripper any
fluid passing the two seals in collected in the housing
and disposed of through the ports 53 and 54. |

The stuffing box 19 is carried by a frame member
56. The frame member is spaced from the enclosure 23 by

20 rods 57 and 58. With this construction the upper end
of the stuffing box may be threaded and the sleeve 21
threadedly secured thereto by thread system 59. The
upper end of the sleeve 21 has a sliding seal with the
exterior of the lower stripper 22. Release of thread

25 system 57 and raising of the sleeve 21 provides access

to the stuffing box and to the seals of the lower



the valve is closed by the tension spring 60. The armis controlled by a
float system The valve 64 is nounted on a structural nmenber 67 in the
encl osure 23. 15 Al so carried on this nenber is a plunger 68 which
ext ends through bushings 69 and 71 in the structural nenber and engages-arm
65. The plunger is carried by a float d42n 72 which in turn carries a TT®at
73 and. a counterbal ance 74. In view of the pressures invol ved 20 I n
subsea operations the float is preferably of thick wall construction and

t he counterbal ance stfkipgpeiesi gnedly t PLlebdst eobhkaningt ha wkieghe 2fi bhe be
float. The arm 72 is hinged at 75 to ear 76 on the structural nenber 67. As
the sea water in thbddpidednaf theowgh|psute 61 send2b2. t he val ve 64
opens to admt gas under pressure into the enclosure to drive sea water
down to the desired | evifithhethe iopew |bottomrbath thpei mpedvsnret shown in
protecting the injector. As the sea water reaches the desired |evel the
val ve is closed. | Figwe 3 reand are pEevhdedonp RAiptginithee lenedcodr sea
enclosure is substantially fluid tight. As 5 t he tubi ng noves
through th& stripp&faten kndthe ¢%ﬁ%‘ér?)a§?1?ﬂet§?r ippersoray Ed@ur 3
Pressure in the encJosure is preferably, maintained at a | eyel above sea

wat er pressure sur rickdifRAY R LPRENE msy eSPHEFEsE fappregsed 8&as
enter the enclosur%3;%£g§QégJe%§ line 63. Gas from line 63 is fed into

the enclosure through a two-way valve 64 of any desired

construction. In the vaive showﬁ, raiéing of the arm =

10 65 releases gas into the enclésure through liﬁe 66. ™
With the arm in the position shown (full down position)
the valve is closed by thé tension spring 60. The arm
is controlled by a float system. The valve 64 is
mounted on a structural memBe: 67 in the enclosure 23.

15 Also carried on this member is a plungér 68 which
-extends through bushings 69 and 71 in. the structural
member and engages arm 65. The plunger is carried by a
float arm 72 which in turn carries a'float 73 and a
counterbalance 74. In.view of the préssures-involved.\u)

20 in subsea operations the_float is preferably of thick
wall construction and the couhterbalance 74 is designed
to counterbalance the weight of the float. The arm 72
is'hinged at 75 to ear 76 on the structural member 67.
As the sea water in the bottom of the enclosure rises

25 the valve 64 opens to admit gas underlpressure into the

enclosure to drive sea water down to the desired level

where it will not reach the injector, thus protecting



10 . system for maintaining pressure is showm in Fig. 6. The systemfor
frai nt at ni ng an el evated pressure in the enclosure includes a pressure
mul'tiplier driven by sea water to maintain the desired internal pressure
and caopduits in the unbilical to nmonitor and add or renpve 15 fluid
fromthe enclosure 23. Due to the pressures involved the enclosure is
preferably filled with liquid which may ae¥.as a | ubricant for the
injector. One wall of the enclosure 23, such as the bottomwall 77 has a
port 78 therein. A cylinder 79 has one 20 end section 81 in sealing
comuni cation with tfd drjdtand iAs tldesepndasect +oaciés convudesatedg
with the interior of the enclosure. The end section 81 is larger in

di anmeter than the dereleatheoonvdire Apiclased3 is provided in section 81 an
a second piston 84 is 25 provided in section 82. The pistons are
connected by a rod 85. Tie the frim of nwentibmeshdrenf fibrFtat ell thea
single part as suggested by Fig. 5. To provide for . control it is
preferred that the injeator enclasurs if sykstantbablychbubd ethght.f ohse
than desired in the enclosure and a control ‘pressure be exerted on the rod
si de of theS|arger istBibige movas mhyorghctir s feippers 22 apdeddure.

For this purpose tg? rod side of cylinder section 81 is ported at 86 and a
cross fitting 87 i 4aka8S iRA &0 R S 1RRE T tHEY (REPRFt  gBreepRreedNofehe

enclosure is preferably maintained at a level above sea
water pressure surrounding the enclosure to insure that
— sea water does not enter the enclosure. A preferred
10 éystem for maintaining pressure is shown in Fig. 6..
The system for maintaining an elevated pressure in
the enclosure includes a pressure multiplier driven by
sea watef to maintain the desired internal-pressure and
conduits in the umbilical to monitor and add or remove
15 fluid from the enclosure 23. Due to the pressures
involved the enclosure is preferably filled with liquid
which may act as a lubricant for the injector.
k? ' ' One wall of the enclosure 23, such as the bottom
wall 77 has a port 78 therein. A cylinder 79 has one
20 end section 81 in sealing communication with said port
and its other end section 82 ‘communicating with the
interior of the enclosure. The end section 81 is larger
in diameter than the end section 82. A piston 83 is
provided in section 81 an a second piston 84 is
25 provided in section 82. The pistons are connected by a
rod 85. The two pistons and rod may be fabricated as a

single part as suggested by Fig. 5. To provide for



fitting 87 communi cates with a gas charged bl adder type accumnul ator 88 .
through line 89. Another |leg 10 communi cates with a pressure .gauge
(not shown) through line 91. The renmining | eg of the cross communicates
with the surface through line 92 and the unbilical for adding and remuing
fluid fromthe annul us between the rodi85 and the cylinder section 81-- The
pressure could 15 be nmonitored through line 92 but a separate line 91
is preferred. As a-further control feature the gas side of the accumnul ator
may have a |ine 93 communicating with the surface through the unbilical
Preferably a |ine edntoabuibiccisepreferiredethgt dhe melafd e diangterpet
the surface through the unbilical to add and renove fluid fromthe interior
of the enclosure. thetRéstoBsoBengEatpsioncofonce thamhddexiipd i grhe

permts changes in volunme in chanber 90 ile maintai ning the pressure
substantial |y consEBR{OS#RE 88d a co §3ﬂrp§e|sﬁutrr?e$ﬁ1aﬁ?%’e?t?% nFhereRd

Chrough |ine o2 AnBLABI AENGRENTETErE BTMGR Ando BAHTEY Treclthtr Sdiys

bressure un (e CnELERNERZS BEK SO St ER e Sl

o B or e bERLE BIUSUERA ax 66 PP IR 67 1o in

fluid communication with the port 86. One leg of the

; fitting 87 commﬁnicates with a gas charged bladder type
accumulator 88 through line 89.  Another leg | \J

10 communicates with a pressure gauge (not shown) through
line 91. The remaining leg of fhe cross communicates
with the surface through line 92 and the umbilical for
adding and removing fluid from the annulus between the
rod 85 and the cylinder section 81. The pressure could

15 be monitored through line 92 but a separate line 91 is
preferred. As a further control feature the gas side
of the accumulator may have a line 93 éommunicating
with the surface through the umbilical. Preferably a

line 94 communicates the interior of the enclosure with

20 the surface through the umbilical to add and remove
fluid from the interior of the enclosure.

In the use of the system of Fig. 6 the accumulator

permits changes in volume in chamber 90 while

maintaining the pressure sﬁbstantially constant. The
25 pressure in the chambef is monitored and the desired

pressure maintained in the chamber by transferring

fluid through line 92 and holding this fluid under the




wal'l of. encl osure 23 may be maintai ned. Losses due to escape of fluid and
conpression of fluid within the enclosure may be nade up through |ine 94.
The gas.charge in the accunul ator 83 may be varied as desired 10 by
transfef{king gas through line 93. Figs. 8, 9, 10 and 11 best illustrate the
shear 25. The design of the shear resenbles a bl owout preventer in
providing for reciprocating rans to cut crinp the tubing 17. The shear
i-ncl udes a spool 15 | i ke central section 95 through which the tubing
17 extends and to which equi prent above and bel ow t he shear may be
attached. Opposed cyésinekd cptesirdpusTRES PPedBdr8b6ancrhendnknemuitee 23
central section 95 and contain the opposed rans indicated generally at 97
20 and 97a. Edting nen fpietdemess aplisupregsuseeihheheaghaabeat 90S
housi ngs 98 and 98a whi ch provide cylinders for the pistons 99 and 99a for
extendi ng and retratting tdre tlaersrodiyemdudbfcpistod 88t bpposedt beapwaters

t hrough ports 101, 101a, 102 and 102a extend and 25 retract the
pi stons and the rarpressire pistpisteardy. cByneatryhggr tie po@sandel@sda to
whi ch the rans are secured. The rans include the carriers 104 and 104a

secured to The conritamber rf the «iss teed rpvesevwner diffpyennéalhacaded the

connection shown. The carfiers are ) )
wall of enclosure 23 may be maintained. Losses due to

escape of fluid and comp:ession of fluid within the
enclosure may be made up-through line 94. The gas
/ | chargé in the accumulator 83 may be varied as desired
| 10 | by transferring gas through line 93.
Figs. 8, 9, 10 and 11 best illustrate the shear
25. The design of the shear resembles a blowout |
preventer in providing for reciprocating rams to cut
and crimp the tubimg 17. The shear includes a spool
15 like central section 95 through which the tubing.f7
extends and to which equipment above and below the
shear may be attached. Opposed cylindrical ram
\_J | housings 96 and 96a extend from the central section 95
| and contain the opposed rams indicated generally at 97
20 and 97a.  Extending from the ram housings are the ram
actuators housings 98 and.98a which provide cylinders
for the pistons 99 and 99a for extending and retracting
the rams. - Hydraulic fluid acting on the piétons
through ports 101, 101a, 102 and 102a extend and |
25 retract the pistons and the rams. The pistons carry
connecting rods 103 and 103a to which the rams are

secured.



provided with transverse slots 105 and 105a for 5 receiving the
cutting bl ades 106 and 106a. The bl ades are secured to the carriers, by .
studs 107 and 107a whi ch pass through bores-108 and 108a in the bl ade and
are secured in bores 109 and 109a in the carriers. The bl ades are . L
mai ntai ned in a horizontal plane by Sl{izding 10 in slots 111 and ~Ttla
i n housing 96 (Fig. 10). The bl ades 106 and 106a have hori zontal ly
extendi ng cutting edges 112 and 112a which are preferably formed as arcs of

a circle and nore preferghl v Sﬂ?éi@:ﬁ‘%fs@ﬁéycéf%gbgc%ar 3i“§ur@g’@ 0

Extending fromthe cutting edges are substantia shape and

cutting edges 113a,cki3 ol3h@cbidadeity +581 inNeAFIHREERE S HdR s

bl ades are cut out at 114 and 114a. The cufouts are adjacent the cutting 20

edges. Preferably yyhaHatdHrthPifesoti€cbEyR! sHownay Themeazeh edish@ireand
the cutouts extend fromthe beveled surfaces. It is further preferred.that

the cutouts be subhpicviided lwitientransgeetse shDotsor MOHoandsinoba fo2d

mai ntai ning the cut and crinped pipe in sem-circular form Bl ade 106

carries5spop pi ns relds wintg 1t cxt eing npl adesel @6dahdl 0G6ahe Mhadédades

Stmlar pins are are sécured to the carriers by studs 107 and 107a.which

pass through bores 108 and i08a in the blade and are

secured in bores 109 and 109a in the carriers. The
blades are maintained in a horizontal §lane by sliding

10 in slots 111 and 111a in housing 96 (Fig. 10).

The blades 106 and 106a have horizontally
extending cutting edges 112 and 112a which are
preferably formed as arcs of a circle and more
preferably as sﬁbs;antially semicircular in form.

15 Extending from the cutﬁing edges are substantially V
shaped guide and cutting edges 113a, 113b, 113c and
113d.

On their nonadjacent sides the blades are cut out
at 114 and 114a. The cutouts are adjacent the cutting o/

20 edges.

Preferably the cutting edges are beveled away from each
other and the cutouts extend from the beveled.surfaces.
It is further preferred that the cutouts be
substantially semi-circular in form to assist in

25 maintaining the cut and crimped pipe in semi-circular

form.



carried by bl ade 106a, one of which is shown in dashed lines in Fig. 14 at
.115c. .5 N ) Abut ment menbers are provided on the ranms for formng
the tube 17 in the double C shape shown in Fig. 19. A |ower abutnent
menber7 116 is positioned bel ow rel atively upper ‘bl ade 106. This abutnent
menber” has a substantially seni-circular7vertically extendi ng 10

abut ment surface 117 for bending the wall' -of a vertically extendi ng tube
into a double C configuration. Preferably the surface 117 is provided by a
cylindrical menber 118 secured in a concave notch 119 in the abutnent face
of ram 116. A blind borlage h@6 cargieensitoPrBiméhélpeasndf 1ehber 116 and
a spring 122 in this bore is received in a shallow hlind hore_123 in
carrier 104 (Fig. 5tending sppove 3¢ hesodntheehtadtfiver S1B5185 BABAgETEhe

end of slots 124 and 125.wt t Ops 5a and 115b, as. shown, in Fi.g. .9. he
ram 116 20 cancﬁﬁﬁ%e%r$32bﬁﬂgglEééaio%nﬁn? Iwacgnb§g§§°83rFﬁepafbﬁg
whil e the bl ade 106, i s npvi fo rd. t he opposite side of the tubing
the relatively Ic&iﬁn%ﬁaﬂ% gg%a L@f??egfggrelatively upper abut ment menber
116a havi ng a substanti 1 - CJ ar_25 i cal e d

abut nment sgiface 117a ﬁ@%%? edgbvggégﬁ%d%f%a?r%%¥§é§ §§8%¥eA§%§$ngggore

121a extends from thg,{fareRl EEHPeT7 14R2cRI%EubRE! 891288 bHolh In Fig.

19. A lower abutment member 116 is positioned below
relatively upper blade 106. This abutment member has a
U substantially semi-circular vertically extending
10 abutment surface 117 for bending the wall of a
vertically extending tube into a double C
configuration. Preferably the surface 117 is provided
by a cylind;ical member 118 secured in a concave notch
119 in the abutment face of ram 116. A blind bore 121
15 | extends from the rear of member 116 and a spring 122 in
this bore is received in a shallow blind bore 123 in
carrier 104 (Fig. 9). This spring extends abutment
member 116 to engage the end of slots 124 and 125 with
stops 115a and 115b as shown in Fig. 9. The ram 116
20 can thus slide on blade 106 until it engages carrier
104 while the blade 106 is moving forward.

On the opposite side of the tubing the relatively
lower blade 106a carries a relatively upper abutment
member 116a having a substantially semi-circular

25 vertically extending abutment surface 117a provided by
cylindrical member 113a. A blind bore 121a extends

from the rear of member 116a and a spring 122a in this



bore is received in a shallow blind bore 123a in carrier 104a. This spring |
ext ends abut nment nenber 116a to engage the end of slots in the abutnent -,
menber, simlar to slot 124 and 125, with stops, one of which 5 S
shown at 115c in Fig. 14. One of these slots is shown in dashed |ines-at

125a in Fig.
bl ade 106a .

bl ade 106. 10

14. Abut ment menber 116 isiggotched at 126 to recei ve opposed
Abut ment nmenber 116a is notched at 126a to recei ve opposed

To assist in centering and backing up the tubing

as it is formed into a double C and cut and crinped, ram 97 is_provided

with a sliding abuPRERt iekBEelVed 4Rd & sRadAewW L iRRxe w332 iR i di ng

abut mrent menber

127a. These abut nent nenbers are ovided with 1

5
semi circul ar conca$8TabeEndAttasulfdce $PFARE RK P HRA Y ephet chi 62
t he tubing during ¢losing of the rams. ut ment nber. 127 is urged toward
ggge hﬁr&?geﬁ '#iﬁ

the tubing by a spFPn§™
abut mrent menber
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(&

ToRi8138%° R 3Pttt Y e iARALTERF ¢ TR GE AT

slot such as 124 afig®t

Fig. 9. t ment
conpressed i n bl
carrier 104a. 25
relatively inverte

10

15

20

25
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Abutment member 116 is notched at 126 to receive
opposed blade 106a . Abutment ﬁember 116a is notched at
126a to receive opposed blade 106. \.)

To assist in centering and backing up the tubing
as it is formed into a double C and cut and crimped,
ram 97 is provided with a siiding abutment member 127
and ram 97a is provided with a sliding abutment member
127a. These abutment members are provided with
semicircular concave abﬁtment surfaces 128 and 128a to
receive and center the tubing during closing of the
rams. Abutment member 127 is urged toward the tubing
by a spring 129 compressed in blind bores 131 and 132 -
in the abutment member 127 and carrier 104. The v
abutment member carries slot such as 124 and 125, one
of which is shown in dashed lines at 133 in Fig. 9.

Abutment member 127a is urged toward the tubing by
a spring 129a compressed in blind bores 131a and 132a
in the abutment member 127a énd carrier 104a.

Preferably the two rams are identical but

relatively inverted. Also the several parts of the



rams are duplicate parts to sinplify manufacture and reduce costs.

. Qperation .of the shear is illustrated sequentially in Figs. 9 and 12
t hrough 19. The tubing is generally'5 centered in the shear by the
guidegzg above, and the injector 33 and stripper 24 below as illustrated in

Fig. 9.9 When the shear is activated the rans close to the position
illustrated in Figs. 12 and 16. The spﬁtﬂgs urgi ng the centering abutnent
menbers 126 and 10 126a toward'the tubing 17 are still expanded
while the springs urging the form ng abutnment nenbers 116 and 116a have

b bstanti al | | d. , The blades 106 and .10 | d
Shown i n F1O. 16, THESPATEL Ao URALE SERe PRGN LB e 4 SR 5

gui de-cutting edges 92 tge b£?q§é and the centering faces of abutnent
menbers 126 and 126a. ﬂ? Fh&°Paite continue to close the form ng abut nent

e o o 00 "0BRELELR, BRdhR® hitlNdd T IS d VL RIS sal1y

doubl e C configurations at vertica spaced polnts,

bot h cut ends crinpegng?i%hLugt@ghegQmﬁpfbggm€qg@nﬂ§ﬁgut&ggﬁ giéM%gné¥%%k?

stretched in the are e cut an rinped 1 n the cutouts ont

bl ades.. The bent andcenkeped $ACthenshearN®y EhienGuidd ZB“EﬂdbéMtéH&‘&Hé
original 25 cylindrical configuration and receive an overshot for

fishing out the | oweingeetben3af ahbestuhiipper R24dewlcrd adhiid luddwwd fhe
preferred final relationship in which
Fig. 9. When the shear is activated the rams close to
the position illustrated in Figs. 12 and i16. The
\/ o springs urging the centering abutment members 126 and
10 . 126a toward the tubing 17 are still expanded while the
springs urging the forming aﬁutment members 116 and
116a have been substantially collapsed. The blades 106
and 106a have overlapped as shown in Fig. 16. The rams
now hold the tubing centered in the V shaped
15 guide-cutting edges of the blades and the centering
faces of abutment members 126 and 126a.
As the rams continue to close the forming abutment
U _ members bottom out on the carriers and the tubing is
| bent into reverse double C configurations at vertically
20 spaced points, cut and both cut ends crimped as
illustrated. As illustrated the tubing will be
stretched in the area of the cut and will be crimped in
the cutouts on the blades. The bent aﬁd crimped
section of the tubing will remain within its original
25 cylindrical configuration and receive an overshot for

fishing out the lower section of the tubing if desired.

Fig. 15 shows the preferred final relationship in which



20 the centering abutnment nmenbers 126 and 126a have bottoned out on the,
carriers to cooperate with the formng abut ment nmenbers to conpl etely
col l apse the pipe into the double C configuration. Fig. 15 shows 5

that after cutting the tubing is bent into a crinped condition in the-ﬁ1ade
cutouts which are preferably sem circul fo assist in maintaining the

tubing in accurate formto receive an o shot. A single blade and opposed

form ng and centering 10 rans coul d be enployed if desired. O her

arrangenents of tReer AWH RN HY ARfErIE dib &P P¥§dangUshsasnagei tioning

the form ng abutnment surfaces on the same ram but the illustrated
arrangenent is prebetioadd ldut th usRe ddadhresysteneébpebhovowi thr edenter 15

stack is first

run on the well head. Then the injector with the tubing

ext endi ng t her et hifeuging) dbutthass amdmtiexk erpli pompletelyucodbdpkandhd on
t he stack as iIIustrated in Fig. 1. The tubing is then utilized in the

usual manner in tipdpeelinto Ae |deakdge G hranfiguhet 26n.

fromthe strippers is collected and di sposed of.

mai nt ai ned at t he thasi adt e esitrimgirthe ctubingris sbent| intd eheréfiped -
the event of an energency the shear 25 may be

10

15

20

25

condition in the blade cutouts which are preferably
semicircular to assist in maintaining the tubing in
accuraté form to receive an overshot.

A single blade and opposed forming and centering

rams could be employed if desired. Other arrangéments

 of the rams and blades could be employed, such as

positioning the forming abutment surfaces on the same

~ram, but the illustrated arrangement is preferred.

In the use of the system the blowout preventer
stack is first run on the wellhead. Then the injector
with the tubing extending therethrough and the

associated equipment is run and landed on the stack as

illustrated in Fig. 1. The tubing is then utilized in .

the usual manner in the well. Any leakage through the
stuffing box and from the strippers is collected and
disposed of. The injector enclosure is maintaine& at
the desired pfessure and sea water is excluded
therefrom.

In the event of an emergency the shear 25 may be
operated to shear the tubing 17 and free the tubing
carried by the vessel 28 from the wellhzad. The tubing

is preferably crimped at both cut ends to retain fluids

Figtuflbi sbotvex and
The injector enclosure |s



25 operated to shear the tubing 17 and free the tubing carried by the
.vessel" 28 fromthe wellhead. The tubing is preferably crinped at both cut
ends to retain fluids therein. Even if sone | eakage occurs through the
crinps-this is nore desirable than an open tubing draining into the sea
and weT™ pressure possibly forcing quig%\jnto the sea through an open
tubing. After conditions return to nornmal a conventional overshot may be
run to engage the tubing in the shear and the fish raised to the surface.
Reference is nade to ¢ -pending‘éﬁgkipgtion No. 9208737.8 which is,diyided
out fromthe present &PSiECHtT ortVShi k- AAPPS chR#5R8 BeREFPhas “AAG Y 4% a

tubi ng handling system f.or underwater_ service, l22. | Sine
111111111111111111111FFiEPS Waks 1s | more \gesizahle fhapganiopenytyping

Fetracting sal d rams, A IS O Pt o 4 S0 7L L LT REAE SHBaRe O h a

substantially sem cylindid 63l PRIFESYAYo CAENLL9FP0YEE an open tubing.

5 After conditions return to normal a conventional
overshot may be run to.engage the tubing in the shear
and the fish raised to the surface.

Reference is made to co-pending Application No. 9208737.8
which is divided out from the present application. This
Application descrikes and claims a tubing handling system for

underwater service.



S ~abutment surface for bending the wall of a vertically extending
tubing into a double C configuration, said second ram carrying a cutting
bl ade with a horizontally extending cutting edge, and a cutout in said

bl ade adjacent the cutting edge and on the side of the blade 10 T
adj acent said abutnent surface, sald“g_zreans for extending said rams s

extending said abutment surface an cutting ed
relationship to cut a tubing and crinp the tUbﬂmwman"mﬂm

shear conprising: first and second opposed rans}y M feams
extending and regtracting said rams, said first ran1haV|ng a flrst abutnent
menber having a lally senicylindrical vertically extendi ng convex

abut ment surface for bending the wall of a vertically extending tubing into

a doubl e Q(ﬂﬂﬁi@uratio %P°°%R§i§¥H%ﬂS€ngg LA ga&sxanggaosuht&aﬂsblade

with a horlzontaPIy ng C ge and substanti al V shaped gui de

surfaces extendi ng, fyorp &#e ,gaﬁéﬁdb%em r8kdlebl aglesheckagisanauLlr om t he

cutting edge on t e adj acent sald sem cyl i ndrical 25

surface, and a %&Q%d@%@'ﬂa«;ﬁgg;&'f%@rawweﬁclmembesawe.itnl ade adj acent

the cutting edge and in the of said bl ade adjacent said
sem cylindrical Siiddafei é%ﬁf’é@ﬁi&yifﬁd?ﬁé&DdVGﬂtiaaﬁlyaeitenﬁangmmxwmmd

sem cylindrical surface and cutting edge to overl appi ng

5 abutment surface for bending the wall of a vertically
extending tubing into a double C -configuration, said
second ram carrying a cutting blade with a horizontally A
extending cutting edge, and a cutout in said blade
adjacent the cutting edge and on the side of the blade

10 adjaceﬁt said abutment surface, said means for
extending said rams extending said abutment surface and

cutting edge into overlapping relationship to cut a

tubing and crimp the tubing in said cutout.

2. A shear comprising: first and second opposed rams,

15 means for extending and retracﬁing-said rams, said
first ram having a first abutment member having a QJ
substantially semicylindrical vertically extending Convex
abutment surface for bending the wall of a vertically
extending tubing into a double C configuration,

20 said sgcond ram carrying a cutting blade with a
horlzontally extending cutting edge and substantially V
shaped guide surfaces extending from the cutting edge,
said blade beveled away from the cutting edge on the
side of the blade adjaceﬁt said semicylindrical

25 surface, and a substantially semicircular cutout in

Y



5 : , relationship to cut a tubing and crinp the tubing in said cutout.
3. The shear of claim1l or 2 wherein; said second ramslidably carries a
second abut ment menber having a semei rcul ar concave a ace

opposi rtgdsal d 10 sem cylindrical abutnment face on sa| “ m\ﬂ mant
menber, 83 a spring urges said secondz%t ment menber t l“‘
abutnent menber, and stop neans on =d* second ramll esof said
spring. 4. The shear of claim1 or 2 wherein; said flrst 15

abut ment menber is slidable on said first ram a sprlng urges said first ;
abut mrent nmenber toward. said second abut ment penber, and stop neans on sai
first ramlimts°%&Y %b%@ ?3%%?ﬂn§pF?ﬁgcuBtlngTﬁ€8§h§&ﬂ 32 éh&lﬁ#ﬂeopfz

wherein, said seco carrges a se ond %butnent menber

havi ng a sen1C|rd%}g.bﬁ%%%a@%J%ﬁﬁ?ﬁeﬁ?1€u¥fﬁbﬁytEESEFH@ s&Pg ace’rlng o ges
r u
::Imdcglal:gg(rjl ;gtt?n%lcg %Q%T%é i rOQ (glrrélgf?s‘?g ﬁﬁ‘ﬂfnﬁﬁFeﬁahﬁgrsaéaop means
d sai Irs
abut ment nerer 1908 a?“%éni“s%%f%%?ffa%téf‘ﬁ%céﬁéé“gbsmbaapgas
said figst abutrggmaggggggl om@rg#?apse gguéggag gﬁgbgﬁblggd stop

means on said first ramlimts co second sprin
said cutout.

3. The shear of claim 1 or 2 wherein; said second ram
k) slidably carries a second abutment member haviﬁg a
semicircular concave abutment surface opposing said
10 -semicylindrical abutment face on said first abutment
member, a sprihg urges said second abutment member
toward said first abutment member,and stop means on

said second ram limits collapse of said spring.

4, The shear of claim 1 or 2 wherein; said first
15 abutment member is slidable on said first ram, a spring
urges said first abutment member toward said second
L abutment member, and stop means on said first ram

limits collapse of said spring.

5. The shear of claim 1 or 2 wherein, said second ram
20 slidab1§ carries a second abutment member having a
semiéircular concave abutment surface opposing said
~semicylindrical abutment face on said first abutment
megber, a spring urges said second abutment member
toégrd said first abutment member, stop means on said
25 se;ond ram limits collapse of said spring, said first

abutment member is slidable on said first ram, a second



6. A shear

conprising; first and second opposed ranms, 5 means for

extending and retracting said rans, said first ram having an upper abutnent .
menber with a substantially sen1cyI|ndr|caI verti calTy extendi ng abut ment

surface for
C confi gurat
hori zontal |y

Con. Ssaid 10 firet Verﬁn' v TN lﬂﬂilmjlfl 1l LPLSeavﬁ'ﬁ”b' ’

extendi ng cutting edg Sai d secondd ram havi g a

abut mrent nmenber with a substantially sem cylindri cal vertlcally extendlng
abutment surface for bending the wall of a vertically extending tubing 15

into a doubl

epcipenfirgesasiadd, faisk sbwmentamenbamg-awatppeeidutting

bl ade with a horizontally extending cutting edge, a cutout in each bl ade
adj acent theSSGPPPnQbéﬂﬁénén@Q&?Qquﬁﬂ¢u§£ﬂP5ﬂ%ﬁ¥§(ﬂnt?%4%lgﬁé§t sai d

means for extendh % said r ns ext e saquE£ sem cylindri cal

surfaces andTéft t# §t§d§8§|%ﬂ§? i p to cut a tubing

and crinp the two cut end of the tublng I n sald cutouts . A shear

conprising; first,and second o pose ns,,. neans. for d|n and

retracting sdid rém?g 1 &oﬁ'@ SINg s éftairsr nﬁg\ﬁ%corgﬁ ?%%%?e‘? F2PS abut ment
menber. wi th

surfaée for

Hed HQS% gl |dsig:g SHd ’}derér%ac{t%egr td £ ,,?gd epgj jg abut ment

I'ng thé " wWa averti ng tubling into a

doubl e C configutalbiNha$dhg an upper abutment member with a

10

15

20

25

substantially semicylindrical vertically extending
abutment surface for bending the wall of a vertically
extending tubing into a double C configuration, said
first ram having a lower cutting blade with a
horizontally extending cutting edge, said second ram
having a lower abutment member with a substantially
semicylindrical vertically extending abutment surface
for bending the wall of a vertically extending tubing
into a double C configuration, said sécond ram having
an upper cutting blade with a horizontally extending
cutting edge, a cutout in each blade adjacent the
cutting edge and on nonadjacent sides of the blades, g;
said means for extending said rams extending said
semicylindrical ;urfaces and cutting edges into

overlapping relationship to cut a tubing and crimp the

two cut end of the tubing in said cutouts.

7. A shear comprising; first and second opposed rams,

means for extending and retracting said rams, said
fi:st-tgp.having'an upper first abutﬁent member with a
substaﬁiially:semicylindrical vertically extending

abitment surface for bending the wall of a vertically

i



ffirst ramhaving a |ower cutting blade with a horizontally extending

- cutti.ng edge -and substantially V shaped gui de surfaces extending fromthe
cutttng edge, 5 said second ram having a‘lower first abutnent nenber
with a substantially sem cylindrical vertically extending abutnment surface
for beading the wall of a vertically extending tubing into a double C
configuration, said second ram havi ng upper cutting 10 bl ade with a
hori zontal ly extending cutting edge and substantially V shaped gui de

f di f h ' d Lall I Ci I
T R CRER R TR R B Y 2
he bl ades, i d. f 15 t [ id di [
(ne blades. 0 g mEened e dihe o SLFE MO PR BEMeSHIERIITY S0
cul 2 LD 10 arg el ey (0B L 50 0L LB IRy iSRSy

abut ment  menber s gyl ng, @ KON GLE LU e £OBARY g APLbIERe SULEREREOBARS], NG

sai d senicylind? ( utment tfaces, a spring urges said concave abutnent
surface oward sajgl §@£Br?d"fmrﬁ£@in%bé'ti@d3érf9§€t%ﬂuéﬁ@ﬂtﬁﬁ@ﬂ‘ée?“ sai d
ranms limts 25 col l apse of said springs urging said semcircular
abutment surfacesth a substantially semicylindrical vertically
extending abutment surface for bending the wall of a
-vertically extending tubing into a double C

configuration, said second ram having an upper cutting

~ 10 blade with a horizontally extending cutting edge and
substantially V shaped guide surfaces extending from
the cutting edge, a substantially semicircular cutout
in each blade adjacent the cutting edge and on
nonadjacent sidés of the blades, said means for
15 extending said rams extending said semicylindrical
surfaces and cutting edges into overlapping
relationship to cut a tubing and crimp the two cut ends
of the tubing in said cutouts.
N\

8. The shear of claim 6 or 7 wherein; each ram

20 slidably carries an abutment member having a
semicircular concave abutment surface opposing said
semicylindrical abutment faces, a spring urges said
concave abutment surface toward said semicylindrical
abutment face, and stop means on said rams limits

25 collapse of said.springs_urging said semicircular

abutment surfaces. -

T
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9. The shear of claim6 or 7 wherein: each ramslidably carries an, e

abut ment nmenber having a semcircular concave abut nent surface oppasing-
said sem cylindrical abutnent face, a spring urges said concave abutnent 5 -
surface toward said sem cylindrical abutnent face,-stoH neans .on sai d_rans

limts collapse of said springs urgiZdesaid Em“ﬂlmmll ll aﬂg ment. surf&ces,
each upper and |l ower first abutnent nenber i d rans,

springs urge said upper and | ower first abutnmdnt® menbérs toward 10 sai d
opposed concave abutment ‘surfaces, and stop neans.limts collapse of said
springs urging said upper and |lower first abutnment menbers. 10. A tubing

handl i ng sygtem cofpel shésr ¥ Thadh §%r 7 wherBih$i dibh iafSt and second
opposed rans, neans for extending and retracting said rans, said first ram

having a figbidatlyi Captie® Heabitibn® Mk hhvahd Ya skficieyhiaer i cal
vertically extending convex abutnment surface for bending the wall of a
vertical |l y eoncavdi aputment gsurface?26pposing daidl semicdhindgtical i on, said
second ram carryi ng 27 _ 11111121111121111212111121111111 * C L
M S * gbuwtmentndabeade springaubges saidaiconcawe aatitmgntut ti ng edge, and
a cutout in said blade adjacent the cutting edge and on the side of the
bl ad® adj acsunfass ¢oyanu-saadis#@mczbdndnyqéicebutmﬁntrﬁ@@ﬁs 8PP ext endi ng
said ramns ' '
' means on said rams limits collapse of said springs urging

said semicircular abutment surfaces, each upper and lower

first abutment member is slidable on said rams, springs

urge said upper and lower first abutment members toward
10 said opposed concave abutment surfaces, and stop means

limits collapse of said springs urging said upper and

lower first abutment members.

10. A tubing handling system comprising: a shear

15 comprisings firsﬁ and second_opposed rams, means for
extending and retracting said rams, said first ram having
a first abutment member with a substantially semi-
cylindrical vertically extending convex abutment surface
for bending the wall of a vertically extending tubing into

20 a double C configuration, said second ram carrying



5° extending said semcylindrical surface and cutting edge into
,overlapping rélationship to cut a tubing and crinp the Tubing in said

cutout; a tublng gui de attached to the top of said sh

tubing in said shear conprising: a tububaf flexible nammnﬂmmmlrﬂl
receiv;ﬁg a tubing, and a coi l ed spring enbedded I n the fleexitbl @ nenbe

tubing injector in an enclosure for noving tubing though a well head: and a

stripper attached between the jnjector and shear centering a tubing in the
shear conprising2 &UtdidiePladperitghd horizongalhky e¥kending RMEetH&haped
receptacles in said housing, resilient seals .in sauﬂbéece tacle, a bore

through the receO&8 efh@ et gn Sadd %Il%t‘hh%&s
Ceceptaci 65 and SHEE anthyarh tha ik, Gl B ”beltaﬁ%qe%?“%cgm %26% SO | ef
Pousing. 11 - Thé TR hihded, Rl Fedhe 6% (T end s SatdTHiEs oo
the T eator T RERIRhe Mald) A ATAL su it ada PR LY Gags! "

* 12. The systemygfg c'wapl%q:fﬁeeaga%mposwecaé 4 et dd g aadmc@ans

I's provided for maintainin
the tubing in said cutout; a tubing guide attached to

the top of said shear and centering a tubing in said
shear comprising: a tubular flexible member for |
— 10 receiving a tubing, and a coiled spring embedded in the
flexible member; a tubing injector in an enclosure for
moving tubing though a wellhead: and a stripper
attached between the injector and shear centering a
tubing in the shear comprising: a housing, upper and
15 lower confronting cup-shaped receptacles in said
housing, resilient seals in said receptacle, a bore
through the receptacles and seals for receiving a
tubing, holding means between said resilient seals
\ holding them in engagement with said receptacles and
20 with a tubing to seal therewith, and fluid relief ports
in said housing between said receptacles to exhaust

fluid from said housing.

11. The system of claim 10 wherein a second stripper
constructed as said stripper between the injector and

25 shear is positioned below the injector.

g



pressure in the enclosure above pressure exterior of the enclosure. 5 .
13. The syste n the enclosure has an open bottem and a

float controlle der pressure nmaintains the water level in-
the enclosure b ﬂmm\!‘ uﬂml [err] 2<% shear substantially as < !

her ei nbef ore de €rence to and as shown in the acconpan?fng

drgmﬁngs. 15. A tublng handllng system for underwater service
substantially g nbef d own in
The ooy 32 o Then8gs¥eh SP UL 0 UndAlH HE LRePOEuPE B

fluid tight and means is provided for maintaining the
pressure in the enclosure above pressure exterior of

the enclosure.

5 13. The system of claim 10 wherein the enclosure has
an open bottom and a float contfolled source of gas
under pressure maintains the water level in the
enclosure below the injector.
14, A shear substantially as_hereinbefore'described J
with reference to and as shown in the accompanying |

drawings.

15. A tubing handling system fof underwater service
substantially as hereinbefore described_with reference

to ahd as shown in the accompanying drawings.
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