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2 074491 WELLI HEAD SHEARI NG APPARATUS The present. i nvention reIZlﬁez'ité)gal

sheari-ng apparatus for shearing objects, such as a drill string, extending
through a wéllhead. The dridl String may include a kelly joint, dril

pi pe, "tool joints and drill collars of various weights per foot. During the
dri\lLiag of 'a well it may be necessary to shear the drill string at the
wel | head to control the well. It is therefore desirable to be able to shear
what ever portion of the dritl:string may be positi‘oned in the well head when
an ener- gency condition arises requiring shearing of the string and
sealing of the well. Prior shearing devices, such as shown in U’S. Patent
No. 3,561,526, were in the formof blowout preventers which cut through
drill pipe and provided a seal against the well pres- sure after the well

pi pe had been sheared. Wile these shear- ing devices have functioned
satisfactorily in shearing drill string pipe, they have not been de5|gned
to shear drill collars or heavy casing for several reasons. Usually they.
do not have sufficient power for shearing the heavy drill collars. They
tend to flatten a casing so that it-is wider than the preventer bore and
hamgs in the guideways. Also, in exerting the force necessary to shear a
drill collar, the cutting blades have a tendency to separate vertically

whi ch reduces their sheari ng

@

- WELLHEAD SHEARING APPARATUS




“ability. Sone pfior shearing devices provi ded guides to prevent-separation
the bl ades. U.S. Patent No. 1,802,564 discloses a wellhead shearing
'Fpa atus having slots in the body su- roundihg the well boere,, the bl ades

|

ing wthin such slots in t hei hearing action. A side support for

ter blades is provided by the device disclosed in US. PatenthNo. 38QY/

728.. Accordi to one aspect of the present invention 5 there is
provi ded a réﬁg yRECSRRE, LRYCHEAN RS HGS £Wd | FhaaF IrvFAPRRFATRSHERY

havi ng abore. t heret hr
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: i . s i 10 .
Feci pr Sé*%{i.in*g&ﬁédgﬁ% Oﬁﬁ%giat%_gg#@dm"@&'eg%%?‘ele% Lkl EJZ&T%TE? gifbg g e
el ow ¢ A7 ($081 J1h8E GHA' 1R T08R T a0 I Qb LAY GoF

positicng?Bgrlthe bore when the rans 15 are nmoved together into the
bore, and each ram having an arm secured to its side and extending toward

the ofher rampuspid BAETaPLeYkARNGs’ 8A4RNAN OMERS B AL LG 1) OchELPI N

the blades in theiT desired shearing position. cording to «
anot her @fpeddirl $€LiRGges€Nthe wellhead to control the well. Tt is

therefore desirable to be able to shear whatever portion of the ~
drill string may be positioned in the wellhead when an emer-
~gency condition arises requiring shearing of the string and
sealing of the well.

Prior shearing devices, such as’shown ‘in U.S. Patent No.
3,561,526, were in the form of blowout preventers thch cut
throuéh drill pipe and provided a seal against the well pres-
sure after the well pipe had been sheared. While these shear-
.ing devices have functioned satisfactorily in shearing drill
string pipe, they have not been designed to.shea: drill collars
or heavy casing fbr several reasons. Usually they do not have
sufficient power for shearing the heavy drill coliars. They
tend to flatten a casing so that it is wider than the preVentef" .
bore and hangs in the guideways. Also, in exerting the force
necessary to shear a drill collar, the cutting blades have a .
tendency to separate'vertically which reduces their shearing
ability.

Some prior shearing devices provided guides to prevent
sep;rétidn of the.blades; U.s;_Patent No. 1,802,564 discloses
é wellhead Sheariné.apparatus having slots in fhéybpdy sur- |

rounding the well bore, the blades sliding within such slots in



i hvention.there is provided a shearing apparatus for a wellhead conprising .
a body Having a vertical bore therethrough, first and second ram gui deways /™
extending laterally fromopposite sides of the bore and neans 25 ~ for
connetting the body into a well head §tqgk,_said gui deways having a width
greate¥ than the dianmeter of the vertical bore, a ram assenbly including
first and second rans, each rambeing |ocated in its respective ram

gui deway, actuating neans for extending each ram 30 into and

retracting each ramfromthe vertical bore, each ramhaving a cutting

bl ade, the cuttingth®tBbdeRepring %%E%??oneﬁ $de hapPRAr ExE@RsFBRLBF each
raminto the vertippadesr esoprovi adé pasere deeieéhgisvléSedt sncutsing edge
just bel ow t he cut?igg ﬁdﬂe oé %gg Z%Eer 35 bl ade to shear an obj ect

in the vertical bof@-“%hd °* Ar S fed to the sides of each ram and

extendi ng toward t he othecordimgtbe enesasdpeal efif thei pnesgntaigeentioni |

t he gui deway space i kigal_bQ UuLi aL} r n

t ubul ar ng%bers befﬁ§£§ 28 ﬁpggﬁgé?eﬁ %?@nfgg?né%?gfigg %h?gréﬁgg g¥geaay
space at the side Wellheadecpopprishagea bady ARrVWiRavAngoheshbBarathrenghgi ng

a shoul der on the Qﬂ@oﬁéﬁegaiaéﬁéyéh@x@éh&iné?ﬂhtéb&l§90E¥9ﬁré?gasggé_ar”E
€

of the ram having the upper cutting blade facin wardl y.and
shoul ders on the a?hgeﬁnghEh?ah?ﬁgviﬁgr?ﬂeafﬁﬁng SompYi8ing £irst and
N _ -~ second rams, each located in one of the ram guideways,
18 and means for reciprocating the rams into and from the

bore, each ram having a cutting blade in position for
the cutting edge of the blade on one ram to pass just
below the cutting edge of the blade on the other to
shear an objéct poSitioned in the bore when the rams

15 are moved tégethér into’ the bore, and each ram having
‘an arm secured to;its-side-and extending toward the
other ram, said arms providing reaction forces to each
other to retain-the blades in their desired shearing

_ position. . K :

20 According to another aspect of the present
invention there is provided a shearing apparatus for a
wellhead comprising a body having a vertical bore

~ therethrough, first and second ram guideways extending
laterally from opposite sides of the bore and means
25 for connecting the body into a wellhead stack, said
guideways ﬁaving a width greater than the diameter of
the vertical bore, a ram assembly including first and
second rams, each ram béing located in its respective
- ram guideway, actuating means for extending each ram
30 into and retracting each ram from the vertical bore,
each ram having a cutting blade, the cutting blades

- being positioned so that on extension of each ram into

the vertical bore one blade passes the other with its

cutting edge jhst below the cutting edge of the other

35 .blade to shear an object in the vertical bore, and



g bl ade facing downwardly to provide forces resisting the forces

ped during shearing which tend to separate the cutting blades. The
fion will be described now by way of 15 -exanple oaly mith -

pe cular reference to the acconpadging drawings. In the drawi ngs: Fig. 1
|5 an el evati on, yhev o D3FLa Ved NeREC180s OF LUen PRECYARE. SREBRkDAoAPPANLS
of the present invention Wwth a dri - collar extendi ng therethrough
and a portion ofowaed dehe | okleraramy okke atm§ beinsosnfEiaientdy the ram
assenbly. FI G Zatge atd! 2N Vi €46 Oful dewapPspateSo@tsfa& theWbbtPeh1 tions

of the body braoken a .toillustrate the relatjonship of the arng, the
bore and t%e g ?ﬁﬁw§5¥¥9§3SQF?El%ng%wPE?ﬁ??Ert?gug?gimim ?FﬁngéPgng t he

shear- 83ng of ashkarédcHidmrbeinds fdrecedaintsovhérguidewvayospabe peteferred
form of bl ades ) [ ti F ' -gectiona
BN S00E 8F Lhe PEFRFEhL I BYFDL! Qon ik Raping §

vi ew t aken al ong ferrrhg partrcul ar o FIGS. 1 and
2, apparatus 10shomnldeesendaying ai shoulkdercon boecoprosiktendrmgof

therethrough. Dgd | o€l Na), PARE CShdHIQUEE SR End4aredys 12nBagamhover
flange 16 and upper flange 18 so that apparatus 10 may be con- nected in a

vel | head st ack.h®aiRGutRRwwBReDCHREIDY RladadfaeingraPyarddm aposhee
sides ofgbore lghodlgereomselebamOfof the ram having the lower )

cutting blade'facing.downwardly to provide forces
resisting the forces developed during shearing which

tend to separate the cutting blades.
_ The iﬁ?ention will be described now by way of
15 | examplé only with particular referehce to the
accompanying drawings. 1In the drawings:
_ Fig. 1 is an elevation view, partly in section,
of the improved shearing apparatus of the present

invention with a drill




apparat us, 10 includes first and second rams 24 and 26 whi ch are p05|t|one
i n gui deways 20 and 22, respectively. Reciprocating nmeans, such as ;
actuators 28, .are prOV|ded to nove or extend the rans in response to f|UId

presgure into bore 14 for shearing the portlon of the dr|II string D which
eXU‘d‘Sthr h§ingd LREGRGH d e Jans; b&E£11 coll
Actuat ors eac ?ﬁg? gl §|§%%%e ElgﬁﬁyF?hder 32 an rod gﬁeconnect?ﬁg ar

bet ween thebfbﬁéﬂnaﬁﬁy EBGSBQW'WQtQEﬂé‘dESﬁHé'F&ﬁfé§HEﬁ5%?§U'tab|y
connected to body 12 as shown. Suitable neans are provided to deliver fluid

under pressure tpreppesibkeasplan YieR PON agpuieitus/ids nrd] agewdeni §o@n
ram 24 and | ower cutting -5- blade 38 is on ram 26. As shown in FIG

the cuttingedbrgestathei bbagr brokehh awas ro el IRAstratde atlte 2ﬁe]3&f:1dﬂ9ﬁi§| b¥
‘oval -shaped in cross section, conformng to the shape of gui deways 20 and

22 and cut tehe bardiey 8heabdraSahdceheoguniiéwasut ti ng bl ades 36 and 38 are
positioned so that the cutting edge of bl ade 38 passes just below the
cutting edge of BIGde33fsi a viewmr isipidfara toe®IGn bfillustiatingi tge shesr-
40 and 42 are secured to the sides-of ram 24 by cap screws 44, as shown,

and extend @@l 8oArild. cpdderas and 48 are secured to the sides of ram
26 by cap screws 50 and extend toward bore 14. Arms 40, 42, 46_and 48
extend forward fFEGt AeiP ARndSgmetric view of the preferred form of

L4
blades and rams of the present 1nventlon.

FIG. 5 is a sectional view taken along line 5-5 in FIG. 3.
Referring particularly to PIGS. 1 and 2, apparatus 10
includes body 12 with vertical bore 14 extending therethrough.

Drill string D passes through bore 14. Body 12 has lower
'flange-ls and upper flenge 18 so.that apparatus 10 may be con-
nected in a Wellhead stack. Ram guideways 20 and 22 extend
outwardly from op?oSite sides of bore 14. The ram assembly of
apparatus 10 includes first and second rams 24 and 26 which are
positioned in guideways 20 Ana-zz, respectively.

Reciprocating means, such as actuators 28, are provided to
move or extend the rams in response to fluid'pressure'into

“ bore 14 for shearing the portion of the drill string D which

extends through the bore and for retracting the rams from the
bore. Actuators 28 each include piston 30 in cylinder 32 and
rod 34 connecting between the piston and the ram which it is to
move and are suitably connected to body 12 as shown. Suitable
means are provided to deliver fluid under éressure to oppqsite
sides of piston 30. |

Upper cutting blade 36 is.cn ram 24 and lower cutting



Ldes of the blades and are sufficiently thick to overlap boreh14 a

di stance as best seen in FIG 5. Arns 40 and 42 al so have upwardly
qdi g_shou:ders 52 gnd 54, and top S@rfaces 53 and 55, respectively, .

+€ndi ng al ong a_ substantial portion of thei ength as_shown_ i, ELG. - 4. '
%Ar s _4%@1@%6459%;@% aBuERBr dby f ASi ﬁ&%lﬂ’ﬂé’{g‘éﬁ a‘i:\be ﬁgﬁﬁn?o-&é?dgﬁﬁ\/'
aces and 59, respectjvely, extending along a substantial portion of
their Iéﬁ@%hl%EeSﬁBﬁmw?ﬁhFFgP-E?msEach of arms 40, 42, 46 and 48 is

provided with_a vertical, i.nward projecti.on 60 fittingai: 62
in Lhehrarg. Vgﬁﬁ ?én§n§42_n&r?69§d?ﬁﬁ%k¥19$ﬁéﬁ%ﬁé%$%;§%08%§§8258§¥§§26
wi t h-shou r 52 _engagi surfac 7 | ger j 53.
Al so ﬁrmr;ﬁengaaugoeﬁ&%ga%v%h%sfﬁaﬂ%"eai#’%finagliﬁ  £20858 PGutbpgTC

and. . shqu I, engagi,rg rf 55.4 Al S i d

ngatnob dBke grERARNL Pl A £ ol I ST RAg thceg ) o
string a nt.ere S kBgl '
S0 GhobLbngh B2k Rp uHel WA IUAE Yo e SPECgRSERS st
Thus, as%gibgl ggér b{l@t@ngs Y PR Py iheshdePihgUodChi s@ckiionlidfi.ng
bl ades 36 an , these arms "prevent the drill string frombeing flattened *
into thegspagestringyi dawmss 40 Tl £2 Dte tdscsr@stof ther eidés dife
shearing action of Cutting blades 36 and 38 generates forces tending to

force uppgh bhagg Zepuperewsad, aersivwile &8d dexbenddtowhirdeiome dfd.t he A
bl ades responsive to these forces -

Arms 46 and 48 are secured to the sides of ram 26 by cap

screws 50 and extend toward bore 14.

- Arms 40,.42,l46 and 48 extend fOrward from their rams at

thé sides of the blades and aré sufficiently thick to overlap

bore 14 a small'disiance as best éeen-in_FIG; 5. . Arms 40

énd-42 also have ﬁpwardly facing shoulders 52 and 54, and top
-sﬁrfaces 53 and 55, fespectively,_extending along a substantial
portion of their length as shown in FIG. 4. Arms 46 and 48

have doﬁnwardly facing shoulders 56 and 58 and lower sur-

faces 57 and 59,:respective1y; extending along a substantial
portion of their length as shown in_FIG._4; Each of arms 40,

42, 46 and 48 is provided with a vertical inward projection“so. <
~fitting into the grooves 62 in the rams..

‘When rams 24 and 26 are movéd_inward, arm 40 engages

arm 46 with shoulder 52 engaging surface 57 and shoulder 56
engaging surface 53. Also, arms 42 and 48 engage with shoul-
der 54 engaging surface 59 and. shoulder 58 engaging surface 55.
'Ail of these engagements are sliding engagements. When rams 24
and 26_are moved sufficiently to engage_drill}string-D, their .

arms are interengaged and occupy the spaces in the guideways 20



awnay from.the sheari ng- pl ane would greatly reduce their effi- ciency in -

shearing. In shearing apparatus 10 these forces are resisted and the bl ades
are..nmintai ned.substantially in their nosg-efficient shearing position by
t he 'i it erengagenent of the arns. Shoul ders 56 and 58 and surfaces 57 and 59

tend_ixd MoV AR ast Cthé i 8)désad€e B3res 140agcheist RO BEE, 0§ | eCings,
and shoul ders 52 and 54 and surfaces 53 and 55 tend to nove up as cutting

. bllade 38 is dordeilll nsthingppeid Beingt shearéde byhdhee@daring hcsivn/! §ers

and surfaces transnits these "forces to hold these blades in desired _ .

al i gnrment .. Awtkingieblades 36tand B8p thesei arise priedemtoitidalmil Heyeying

provides a force .resisting the forces tending to separate the cutting

bl ades. Wi |E&ramhebeimg fhatbened iptor thedspacesanin rfuddedaydit20 tdmp 22 at

bl ade, it should be understood that a separate cutting blade could be

sui tably sedi®edides ref rekex@oliy.such as with cap screws and interengaging

. projection and sl ot. Shearijng apgaratus 10 illustrated in FIG 3 has just
com pleted the sHhershRpning nackion| oft enggingabd ades 136va@ndh @8 igenerates

t hereof has dropped into the well bore (not shown) bel ow appa- ratus 10.

-Thi s i |1 usthoRaes shrnding &0 foxnee| npper| bladei 86 upwaod laaid chasen go](:jmﬁ?ﬁs

substantially flattened by the shearing. '~ Large diameter casing an ri

pi pe woul d éé“ﬁ¥QRﬁtmauq neRt Qf cEheokl§degoKasPANSiver teatthase faregmar

SL‘INLL o B R o et e ST 951 S5E 10018 5Redtly Todune 'thelr obfi-
ciency in shearing. 1In shearing apparatus 10 these forces are
resisted and the blades are maintained substaptially in their
most efficient shearing position by the interengagement of the
arms. Shoulders 56 and 58 and ‘surfaces 57 and 59 tend to move

- down as cutting SIade'38 is forced in the downward direction
and shoulders 52.and 54 and surfaces 53 and 55 tend to move up
as cutting blade 38 is forced in the upward direétion; The
engagemenﬁ of the shoulders and surfaces transmits these forces
to hold these blades in desired alignment. Also, the tight fit_
of the arms-in_the sides of-the guideways provides a forcé
resisting the forces tending to separate the cutting'biaaes.

G : While the rams shown and described have an integral cut-
ting blade, it should be understood that a separate cutting
blade could be'sﬁitably secured to the ram body such as with
cap screws and interengaging projection éﬁd slot. |
Shearing apparatus 10 iliustrated in FIG. 3 has just com-
pleted the shearing of the drill String D and the lower portion
thereof has dropped into the well bore (not shown) below appa~
- ratus 10. - This illustrates shearing of a drill collar which is

' not believed to be substantially flattened by the shéafing.



oposed to operate at the same pressure as prior shearing devices but have
. ef fective pressure respon-- sive areabf approximately four tinmes that of
prior actuators for simlar sized shear rams. A conparison can be made ,t:0
the ef f cbarge pgiaveter gasingl and ¢atidls pipelwould poimaliyt bdeflattene. /
133 square inches while the actuator 28 of the present invention has an -

ef f ect i V@S pP@BRBORLYaFBAWD! 1B Pri@ramatientie. Thus, actuator 28 devel ops
more than four tinmes the force _of prior_shearing devices and has sufficient
pover and strefgBheds gaidi) goddass anch heavitwaltl | cagbngar schnatess3Le

i nch casi ng. Igﬁordet éﬁyshear 8-inch drill collars, it is recommended that

the fluiRFprERFFanLiBLLycRors ROVRRINs Shamthe (aekabor fousedewishal

ot event MR ERHPScPREAE LG AEVEeT S 2 e c O A5kt dehia sSRAPRE 1a! de of
v REEEaBhRg BECaRe BERBORETI analads' At (ke 1 RUEE CBFPoBRFS B o
opposi t SEIof DAPEFHHS, SeRIOHST AL HE B (RSN TR edurd FeBbntia
the T ameT7 oons PFoaPPRoRAnRES I R RS K GFTPRICE) afBSaRoRs™ | 1

positiorgor similar sized shear rams. A comparison can be made to the

.-Gzzgj pi pe shearing devices of the prior art. For exanple, actuators.28 are

effective pressure area of actuators which'in_a prior art
device was 133 square inches while the actuator 28 of the
present invention has an effective pressure area of 616 square
. inches. Thus, actuator 28 develops more than four times-the_
force of prior shearing devices and has sufficient power and
strength to quickly shear such 7-inch drill collars and 13-3/8
. inch casing. - In order tb shear 8-inch drill cellars, it is
recommended that the. fluid pressure supplied to actuators 28 be
increased from.the usual 3,000 psi to 5,000.psi, - |
In shearing such large-diameter-casing, the arms.prevent
movement of the collapsed casing'into the guideways at the side
of the_bore and also resist separating of the cutting blades

.during shearing. -



edge of the blade on the other to shear an object positioned in the bore B
when the rans are.noved together into thegbore, and each ram having an ar
secured to its side and extending toward the other ram said arnms providing °
react/mon forces to each other to retai@LADMsbl ades in their desired

shearing position. 2. A-shearing apparatus according to claim1l wherein
each ram has a pd. ofA aram-tsgsersieating appasatas Esrcadwed lhead tdua- am
toward the other ramto assure that objects being sheared are not forced

| ateral |y i prdsdaigdl aybafiyniaving warbo¥e othehethooughl3and fashgaiideyays
apparatus according to claim2 wherein said arns fit tightly against the

si de of theegreading lakerakly frorieppogitai sides ofectheeborerala gam ti on
of the bore when said rans have been noved at |east partly into the bore.

4. A shearss¢nhdyarqampyr ising dfigst card asacondhspmsn sach doested in one
.interengage to resist iﬁfaration of said bl ades duri,ng shearinqgff an
object in tRE fhite rap guideways i RpApPRRRE uSORCEBFAPAGCAS1ACgaitRe RAMS i
said arnms fit sufficiently tightly against the sides, .top,and 11111111
113111 1111891 P fhe Borey eadh fap, having a.cuttypgy 43 position

gui devays 1 g hoRy Y | Sfydlof e PhEGES SH'bRY BURRU"Bads JhLow
the.

for the cutting edge of the bl ade on one ramto pass just bel ow the cutti

"~ the cutting edge of the biade'on the other to shear an object
positioned in the bqre when the rams are moved together into
the bore, and each ram having an arm secured to its side and
éxtending toward the other ram, said arms providing reaction

- forces to each other to retain the blades in their desired
shearing position. -

2. A shearing apparatus according to claim 1 whereip

- each ram has a pair of arms secured along its sides extending
from the ram toward the othe? ram to assure that objects being
sheared are not forced laterally into séiq guideways outward
from the bore. -

3. A shearing apparatus according to.claim 2 wherein

% said arms fit tightly against the side of the guideways and are
sufficiently thick to overlie a small portion Of=the'bore'when
said rams have been moved at least partly into the bore.

4. A shearing apparatus acéording to claim 1 wherein

' said arms interengage to resist separation of said blades
during shearing of an object in the bore.

5. A shearing apparaﬁus according to claim 2 wherein

said arms fit sufficiently tightly against the sides, top and

* [ L M S *



A shearing apparatus according to claim21 wherein said recipracat
s has sufficient power to cause said blades to shear through a ful
7Ze drill collar in the bore. 7. = A9hearing apparatus aceording to claim
‘Wherein said cutting bl ades are-integral with said rans. 8,: _ A shearfng
appar at RO f n$rid IRIARWRYRhEPEFRSLSL, sGParatdion ré? h3atdpPhrdes \wi_/
extendi ng shoul ders, ., the shoul - _ders i.n the arns extending fromthe ram -
EoSRoRRIEFE 4R TR

wi th t h&EWoWE e RSP &l ders on the arns
houl der's. of g P rEEPERiAgCAREaEREaEAE SRR IS, &P | SAA T OMeERie a
A b ol L
ext engi ?Fd‘q%é eﬁ%?@&r%n?‘gégogﬁgégg?:&ég %Plﬁ%g' Ei%‘r gagena%%hsdf or d

connecting the bod %@{a&ig?e%kgﬁ?gtﬁtsa%%ﬁo%i%@g%ﬁeé’ﬂﬁn hf“’%?ré‘iw dth

greater than the dia ver- tical bore, . ram asse

first a%ﬁ%&{@g‘;msaag h2d Eﬁ%@ﬁghﬁcaﬁ idaid Sedigpective ram

gui deway, act uat - ‘reans for -extendi ng each raminto and retracting each

ram from the HPrFi&aéh@&ffn?eagﬁaﬁaﬁhgaﬁbﬁ%faﬂﬂ&tﬁdmbfﬁfﬁk?-&ﬁ@béﬂﬁtiUg
bl ades bei ng positioned so fhat on extension of "each raminto the verti cal

bore onqddmdse PaeSESaths maeaxwaull# extendimy @ dess, beheshbal- b
e

cutting edge of the other blade to shear an object in the vertical bore,
and ar "jixef Ui dthé abfisSefeendingaEtomiieha Gaak viikh Nghé OYewélr t BRag@éher

ram the arns
facing downward and the shoulders on the arms extending from
the ram with the upper blade facing ﬁpward,’and the shoulders
of rams interengage as the iams are moved inward to provide a
transmission of forces to resist separation of the cutting
blade_during shearings. |
9. A shearing apparatus for a wellhead comprising a body

having a vertical bore therethrough, first and second ram

- guideways extending laterally from opposite sides of the bore
‘and means for connecting the body into a wellhead stack, s#id
guideways having a width greater than the diameter of the ver-
tical bore, a. ram assembly including first and second rams,; |
each ram being located in-its.respective ram guideway, actuat-
ing means for extending each ram into and retracting each ram
f;om the vertical bore, each ram having a cutting blade,'the
cutting blades being positioned so that on extension of each
ram into the vertical bore one blade passés the other with its
cutting edge just below thé cutting edge of the other blade to

shear an object in the vertical bore, and arms secured to the

sides of each ram and extending toward the other ram, the arms
1_8nc extending towa

O

y 1 ncl udi ng _.



-10- "being sufficient ly large to fill _t gui deway space .out si de the
verti‘cal bore during shearing to prevent ]tubul ar nenbers being sheared from

A e A %fjeérﬂﬁlns?% ﬁj AT R T
ragLhe 5“95#@%& O%O%ed%rq?g(:)fshter&% R Waf’%éﬂx%@lﬁgfng

facing upwardly an the shoul dérs on the ar of t e ram havi ng | ower

cutting bl adgehfelinErdAVBAANY Ydr@dd QU dHY CRBLdAHM Plspdd é@etﬁ@rsfée
devel oped during shearing whi'ch tend to separate the cutting bl ades. A

shearing app@r a&hes verilcan! indde), aadieraimhefeiny dessHdwrdem éﬂﬂgéc?i eace
to and as shown in the acconpanyi ng drawi ngs. The text of the speC|f|cat|on

has been rephodldes oy phel @ppRWite tdren apf | tlAdthex | AWAl they PSoll Pérs on
It may contain a few amendnents. which are difficult to réad. The original

typescri pt thet armsngft Ité:semneﬂrhvatm;s trl'ay \imaemsqaacttndg drldde faeimges of
~the Patent Ofice * C L

upwardly and the shoulders on ‘the arms of the ram having the

lower cutting blade facing downwardly to provide forces resist-

ing the forces deveiopeg:l during shearing which tend to separate

the cutting blades. _
10. A shearing apparatus substantially as hereinbefore
described with reference to and as shown in the accompanying

drawings.

ho text of the specificaticn hss been reproduced by photmp:ug the applicants original
typescript. It may contain a few anendments which are difficult to read. The original

typescript containing these snendasnts may be inspected on the prsmises of the Patent 0ffice
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