WD 00/ 65255 ; &N 9 W 2003 STUD TENSI ONI NG DEVI CE FOR FLANGE_COVER Fl ELD OF
THE | NVENFO@M6SERS s i nvention rel ates to pressure vessels, ﬂéﬂﬂﬁﬁﬁﬁﬁﬂ22°03
particularly, relates to a stud tensioning device for securing a cover to
a flange of such a vessel. 5 BACKGROUND OF THE | NVENTI ON Many i ndustri al
processes, such as coking processes or chemi cal treatnment processes,

enpl oy | arge pressure vessels, often disposed vertically with top and
bott om cl osure nechani sns. The bottom cd bsure usually includes a cover that
is generally quite massive and secured to the vessel by dozens of bolts.
In order to 10 renove the bottom cover fromthe vessel (a process sonetines
referred to as "unheadi ng" the vessel), the bottom cover is generally
first supported by a hydraulic |[|ifting nmechanism then di sengaged fromthe

vessel, at which poi i %M@g‘&g ‘g&g{ |i.¢c_nechani sm The

operation is reverse %br@ fép# éﬂ%@e sengagenent and
reengagenent of the bottomclosure can be quite |abor 15 intensive, given
the mass of the bottom cover and the nunerous bolts that hold it in place.
Exanpl es of renovable closures are shown in U S. Patent Nos. 4,820,384 and

5, 290, 072, HELD OF PEETdOARNTEON U. S. Patent No. 5,221,019, to Pechacek et
al . For exanple, the Pechacek '384 patent discloses a renotely operable 20
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relates to a stud tensioning device for securing a cover to a flange of such a vessel.

5 BACKGROUND OF THE INVENTION
Many industrial processes, such as coking processes or chemical
tréatment processes, employ large pressure vessels, often disposed vertically with top
gnd bottom closure mechanisms. The bottom closure usually includes a cover that is
generally quite massive and secured to the vessel by dozens of bolts. In order to
10 remove the bottom cover from the vessel (a pro.ccss sometimes referred to as
"unheading" the vessel), the bottom cover is generally first supported by a hydraulic
lifting mechanism, then disengaged from tﬁe vessel; at which point it can be lowered
| by the hydraulic mechanism. The operation is reversed to resecure the cover in
place. The disengagement and reengagement of the bottom closure can be quite Iabor
15 intensive, given the mass of the bottom cover and the numerous bolts that hold it in
place.
Examples of removable closures are shown in U.S. Patent Nos.
4,820,384 and 5,290,072, each to Pechacek, and U.S. Patent No. 5,221,019, to
Pechacek et al. For example, the Pechacek '384 patent discloses a remotely operable

20 vessel cover assembly including a cover 10, which can be attached to a flange 5
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2 2003 surroundi ng an opening in the vessel. Wen the cover 10 is raised

i nto poswo@res2ss series of connector pins 60 fits throughefARiiRAEENars3y
hol es 20f in a force ring 20 and keyhol e-shaped holes 30a in a lock ring
30, which is rotated so that heads 60e of the connector pins 60 are | ocked
behind the lock ring 30. Fluid pressure is then 5 applied to a force
actuator 40, pressurizing inner and outer annular rings 40a, 40b, which
expand to pre-stress the pins 60 and the2cover 10. Aranp ring 50 is then
rotated until a series of ranps 50a firmy contacts a conpl enentary series
of ranps 10b on the cover 10. The force actuator 40 is then depressurized.
According to the Pechacek '384 patent, the angle of inclination of the

50a i | ¢ : | tQat fricti het th [ 50
and’ e coviritptisi Bl mE et Wln e Eood odE il inposhibmean ©

mechanismfor, facilitating engagenent and removal of the cover 10. Rather
t han i ndi vis§tigs P connestor POl RS thigicenespanding hplen20finm fofcebuig 20
connector pins 60 are selectively | ocked behind a |ocking ring 30.

However, t hadrkeghaleishapet kalbo3@in nldcheing3®Y wiate i rotfied &I BhENeadd oL 8F
exanple, in order to secure the cover 10, the mechanismrequires first

setting thepe Logdectd 80 L 1BeS4t ¢ i e LAs 60, then
stressing th% pI ng é by neans ofg%%%%glig%%ﬁgéguﬁ&ﬁipﬁ S‘é‘"&‘%ﬁ’&Py, and
50 to support the pins 60 once they

th tilizi t [
ar gngtj r :as!sg’bgﬂ?i&‘f%g%?gégmrﬁg’gaggi’&g%qmﬁ mogiAed guter peudarings4Om, 40 cover

10 i s brought into or out of engagenent with the vessel, the 20 pins 60 are
exposed so vehich expandstoqrestress the pmsddnamgiethe caverol (C oAtratih risigt30 i gencover  10.
SUBSTI TUTE SHEET ( RULE 26)
rotated until a series of ramps 50a firmly contacts a complementary series of ramps
10b on the cover 10. Thé force actuator 40 is then depressurized. According -to the
- Pechacek '384 patent, the angle of inclination of the ramps 50a is sufficiently shallow
16 that friction between the ramp ﬁng 50 and the cov;ar 10 prevents slippage.
The Pechacek '384 patent shows a mechanism for facilitating
engagement and removal of the cover 10, Rather than individually tightening and
loosening a large number of bolts, connector pins 60 are selectively locked behind a
locking ring 30. However, the mechanism disclosed in the '384 patent is complex.
15 For example, in order to secure the cover 10, the mechanism requires first setting the
lock ring 30 in position behind unstressed pins 60, then stressing the pins 60 by
means of a2 complex pressure ring assembly, and then utilizing a separate ramp ring
50 to support the pins 60 once they are stressed. Further, as can be seen in Figure 1
thereof, when the cover 10 is brought into or out of engagement with the vessel, the

20 pins 60 are exposed so as to be susceptible to damage due to contact with the cover

10.
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WD 00/ 65255 ; & OCTOBER 2003 S001 10009 3 Anot her exanple, U. Pat ent No.

S.
5, 228, 82¢vo dofssimsucht baum et al ., discloses a pressure Vﬁ%%%%%ﬂ 2003
device in which a vessel V is equipped with a head asse y A ch

includes a lower flange F at an opening into the vessel V. A generally
circular bottomhead H (blind flange) is secured against the flange F for 5
sealing the vessel V with a suitable gasket. In normal use, the vessel Vis
sealed by a plurality of springs 14 and fiooks 12. The hooks 12 anchor a
novabl e retaining elenent 10 to the bottom head H The springs 14 bias the
retaining element 10 away fromthe flange F to tension the hooks 12 to
seal the bottom head H against the fl ange F. 10 In the '825 patent, a
plurality of cyli ndera\s i s di S{)o%gg to draw the novabl e retaining

el ement 10 downwardly Fxpmales UangRatent Mot 5228 828, todiruehtbaumeatalt i s
attached, the hooks 12 are spread, as shown in Figure 7 of that patent.

The cyl i ndedisclogsar prepsuse yessekeldsure deviop i shichievepel N gseqhibped Bathhokd.am
head His raised to engage the flange F, and the hooks 12 are then pivoted

nward|y  Dedsaungh. Aowkschieludie ek THRES KR o' opefiER RIS Lagd .y ad the

springs 14 then bias the retaining ele ange F,
and t he hoo I, ur.n.. enga the forks, 36 and securely hold the

bot t om heaoéﬂi}efaﬁlypqda%&'pabé%oﬁgﬁea%ﬁi (Irl%é%uggf ISECCWRE against th%ﬁﬁ@ﬂetﬁ’ &di ti onal
bolts or pins, the device of the '825 patent utilizes hooks and forks in

conb? nat i orseiimthervessal  Wthrosniteble gasketi inmgrmaiuse) tarwessel Vhie selesThy bed
device al so requires that each of the hooks be pivoted in order to engage

t hem behi noplorality efsygags Whaid HookiN 2 herHeWoeks 12 anchor a movable retaining
element 10 to the bottom head H. The springs 14 bias the retaining element 10 away
from the flange F to tension the hooks 12 to seal the bottom head H against the
ﬂ'ange F.

10 In the '825 patent, a plurality of cylinders 30 is disposed to draw the
movable retaining element 10 downwardly toward the flange F. Before the bottom
head H is attached, the hooks 12 are spread, as shown in Figure 7 of that patent.
The cylinders 30 are pressurized to compress tﬁe springs 14, the bottom head H is
raised to engage the flange F, and the hooks 12 are then pivoted inwardly below

15 forks 36. The cylinders 30 are depressurized, and the springs 14 then bias the
retaining element 10 upwardly from the flange F, and the hooks 12, in turn, éngage
the forks 36 and securely hold the bottom head H in place against the flange F.

Rather than using traditional bolts or pins, the device of the '825
patent utilizes hooks and forks in combination with an axially movable retaining
20 element. The described device also requires that each of the hooks be pivoted in

order to engage them behind or disengage them from the forks.
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SUBSTI TUTE SHEET (RULE 26) WD 00/ 65255 -4 15 OCTOBER 2003 PCT/ S00/ 10009
Sim | arl ¥yo dd/e325sPat ent No. 2,734,824, to DeLuca, shows a 1%%@)’5055& 2003
pressure vessel that includes a vertically disposed tank %P\s’{lﬂ‘&"a bottom
cover. A plurality of bolts 46 is spaced about the tank 10 and arranged to
engage a cover 13 when the cover 13 is closed. Each bolt 46 is threadably
secured at its upper end to a 5 bifurcated nenber 47 and has a shoul der 48
which rests tightly against the |ower surface of the menber 47.
Corresponding to each bolt is a radial slot 61' in the edge of the cover
and a slot 61 in a flange 65 of the tank 10. The | ower end of each bolt 46
Is provided with a nut 59 and washer 60 to engage the underside of the
cover 13. Cylinders 49 function_to nove their respective bolts downwardly,
and a series of 10 caw@uibglysdbdePaterNe.o2,25¢. 8 tthddlatcas storvtsvarr aittycie

di sengage the bolts fromthe cover and flange to permt opening of the

cover 13. .orfhmesshrd vessel@hitrintlodes SeetipdlyadiépossthiznR 10MHAVir zﬂ&nﬁﬂﬁ chfsl ©
means for holding the cover 13 in position, would not, according to that

L T SO B s e B

pressure on cylinders 49 fal n order to avol e, a
of each bortrednt 0B st bt Bols 8 i heealay semiredacitompnenentioak ng
ring 64 when the cover 13 is |ocked closed. The ring 64 has a plurality of
r ectlangul abifireateshegmber 49and pas 2 slorudded @8 which ress 1y a@hinea®b 16K et hese
cut-out portions 66 is provided with a narrow slot 67. The ring 64 can be .
rotated tosurface of the member 47. Corresponding to each bolt is a radial slot 61' in the edge
of the cover and 2 slot 61 in a flange 65 of the tank 10. The lower end of each bolt
46 is provided with a nut 59 and washer 60 to engage the underside of the cover 13.
Cylinders 49 function to move their respective bolts downwardly, and a series of
10 cams 56 cooperates to swing the bolts outwardly to disengage the bolts from the
cover and flange to permit opening of the cover 13.
" The bolts 46 in the '824 patent, while providing the basic means for
holding the cover 13 in position, would not, according to that patent, prevent
- accidental opening of the cover 13 should the hydraulic pressure on cylinders 49 fail.
15 In order to avoid such an occurrence, a locking ring 64 is provided on top of the
flange 65. The upper shoulder 48 of each bolt 46 is spaced slightly above the top
surface of the locking ring 64 when the cover 13 is locked closed. The ring 64 has a
plurality of rectangularly shaped cut-out portions 66, and one edge of each of these
~ cut-out portions 66 is provided with a narrow slot 67. The ring 64 can be rotated to

20 a locked position in which the slot 67 engages the body of the bolt 46 and is aligned

with its upper collar 48, as shown in Figures 4 and 5 of the '824 patent. On the
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20 a | ocked position in which the slot 67 engages the bod ) I 6
and is aligned wth its upper collar 48, as shown in Fi gﬁggécjﬁgﬁﬁgbgﬁ

the '824 patent. On the SUBSTI TUTE SHEET (RULE 26) 15 OCTOBER 2003 5 ot her
hand, each nenber 47 may be aligned with its associated cut-out portion 66
when the cover 13 is to be opened. The apparatus shown in the '824 patent
-utilizes a relatively conplex nechanismthat requires the bolts 46 to be .
pivoted to be seated and unseated. Further, the sane hydraulics that
actuate the pivoting nust also bear the downward force on the bolts when
the tank is sealed. Thus, the |ocking ring nust be enployed separately to
guard against accidental opening in the event of hydraulic failure. in
addition, Cerman Patent Application No.sl 874 995 describes sealing neans
for flange connections, which is particularly useful for a wind tunnel.
That application describes sealing flange connections using a nultiplicity
of double-acting hydraulic cylinders (2) provided on a flange (1). Each
pi ston ro a ' a ; L ChGAG: ). -
BtheBAand2 BRS SnddMe? UF i be ﬁ@ﬁéﬂ( g?h it hssobiaftd KR AR :pggmﬁez rﬁ%p. : Crﬁéeﬁ oy

After rotation of the matching“flange each piston

catches bghj ' I;ng flange (6). Thus, when all of the piston rods
EfeR 43 548 fEHoEdNd |

(3) are p in, seal ing surface between the two flanges (1 and 6) is
seal ed. Thus, therg_s a need in the ap for a nechanismthat selectively
eg? agﬁep

and reliably securE¥ ZPEFRsshewa ip atgnt ytilizes agelativefegammplex whi ch can
be sinply and efficiently engaged and di sengaged. There is a further need
for such Rerhaeismtbalreawzss thebals4@te be eivoted todeseated rudtunatateadn . Firthee, ths  a
still,further need for such a nechani smthat does not rely on hydraulic
pressur e $amenydraudichthahectustesthe pivoting uiisealso baar dhe dosoiniaidfoade otethd bhls t he art
for a ' '

when the tank is sealed. Thus, the locking ring must be employed separately to guard

ageinst accidental opening in the event of hydraulic failure.

In addition, German Patent Application No. 1 874 985 describes sealing
means for flange connections, which is particularly useful for a wind tunnel. That
application describes sealing flange connections using a multiplicity of double-acting

| hydraulic cylindt_ars (2) provided on a flange (1). Each piston rﬁd (3) passes through an
opening (5) of 2 matching flange (6). After rotation of the matching flange (6), each piston
rod end piece (7) catches behind the matching flange (6). Thus, when all of the piston rods
(3) are pulled in, the sealing surface between the two flanges (1 and 6) is sealed.

Thus, there is a need in the art for a mechanism that selectively and reliably
secures a cover 10 & flange of a pressure vessel, which can be simply and efficiently
engaged and disengaged. There is a further need for such a mechenism thar is conducive to
remote. actuation. . There. is a still further need for suck a mechanism that does not rely on
hydraulic pressure to maintain the engagement. There is an additional need in the art for a

mechanism that utilizes bolts or studs to selectively secure a cover to a flange of a pressure

vessel, wherein the bolts or studs can be retracted when the caver is disengaged from the

flange,
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mechani smthat utilizes bolts or studs to selectively secyt a
flange of a pressure vessel, wherein the bolts or studs 3éﬁjggiﬁéﬁﬁg®@gd
when the cover is disengaged fromthe flange. AVENDED SHEET 15 OCTOBER
2003 -5-a SUMVARY OF THE | NVENTI ON Qur invention addresses the foregoing
needs in the art by providing a stud tensioning device that selectively
secures a cover to a flange of a pressure vessel. A plurality of such

. devices can be enployed, using a pIuFéFPty of studs that extend th=ough
mat chi ng openings in the flange and cover. A novabl e anchor plate or

pl ates, also with holes through which each stud extends, is disposed

adj acent to the AMENDED SHEET WO 00/ 65255 -6 15 OCTOBER 2003 | Us0an000g
flange or cover. The head of each stud will fit through its associated hole
of the anchor plate (and into the opening of the closer one of the flange
or cover) only if the anchor plate is properly oriented. Wen the anchor

plate i s sSSUMMARYOF FPHRINVENTIOBRd at the opposite end of the stud can be
actuated away fromthe flange and cover 5 to retract the stud head into the

opening of the flan r T r st.ud en_the cover is
di sengaged fromt heg‘?l ané@%ﬁﬁgﬁggﬁﬂ%afﬁ@gﬁgin%dﬁ# TheY BoyELe s
di recti on teosipaingilevicéthabseldutivelp sethesstaccover toanflingd bes pidiiude ResBASIA i ON i N
“which the ﬁtg& . . .
piurahty of such devices can be employed, using a plurality of studs that extend through
matching openings in the flange and cover. A movable anchor plate or plates, also with
holes through which each stud extends, is disposed adjacent to the
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head cannot pass through the anchor plate, so the stud can cl ar‘% t he fl ange
0

and covewodomgzssher. 10 Each aspect of this invention rel 1 %&RZUO?'
re

mechani sm for selectively securing a cover to a flange of a press

vessel, the cover and flange each having at |east one opening

t her et hrough, the respective openings being aligned when the cover is
properly positioned facing the flange. In one aspect of the invention, the
mechani smincludes a stud 15 extendi ng thyough the opening of one of the
fl ange and the cover. The stud has a stud head at one end and a piston
head at the other end, the stud head being sized to fit longitudinally

t hrough the opening of the other of the flange and the cover. A

sel ectively bl e anchor.plate is di d opposite tg the other of the
fl ange and ﬂ%aogo%’gg‘f &gﬁpﬁé‘)fg‘f’f‘@ﬁé@dﬁ‘ﬁ&sgﬁ threpehtrpssordated iple of Thre anchor
pl ate has a hole 20 through which the stud can extend when the cover is
posi ti oned #ugBPmBlate@nd ipfadhe opening hbthe chaser nge 6f the dlanielof corE) b if Meough
whi ch the stud head can pass longitudinally and (ii) a narrower portion

t hrough whi aichémplate 8 Ghr Grdned. WARS thOReUHoY Pialdds! ¥- T SHEET
(RULE 26) WD OOI?%lSZSS(i)?J%BﬁjPPSJV\Kr 2003 Thg&é}%gggar?@%lsét%%&@ﬁh%};%&e bet ween

a first posidt] ' | wer. portio of .the haole is aligned
with the o?ée%l? %8 Ehelo"?bp\tﬂ%fé&%%%‘fmgﬁéf‘f T8 ea,“‘%ffﬁfi ayvayfromdhe Elagge angreoven whi ch
the wider portion of the hole is aligned with the openings of the cover
~and 11 ange. 0 ACE3Hi R eipdihsad, inte thecepening #f the flange ¢i even Ahicproecisnbnted So
as 5 to be slidable substantially normal to the one of the flange and the
cover, the velyelni thd epver is disengaged from the flange. The stud can be biased in the opposite
direction to permit the anchor plate to be reoriented into a position in which the stud
head cannot pass through the anchor plate, so the stud can clamp the flange and cover
together.
10 Each aspect of this invention relates to a mechanism for selectively
securing a cover to a flange of a pressure vessel, the cover and flange each having at
least one opening therethrough, the respective openings being aligned when the cover
is properly positioned facing the flange.
In one aspect of the invention, the mechanism includes a stud
15 extending through the opening of one of the flange and the cover. The stud has a
stud head at one end and a piston head at the other end, the stud head being sized to
fit longitudinally through the opening of the other of the fiange and the cover. A
selectively movable anchor plate is diSposed opposite to the other of the flange and
the cover from the one of the flange and the cover. The anchor plate has a hole
20 through which the stud can extend when the cover is positioned facing the flange, the

hole having (i) a wider portion through which the stud head can pass longitudinally

and (ii) a narrower portion through which the stud head cannot pass longitudinally.
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and i ncwolomgs2s mechani cal stop that limts novenent of

relative to the cylinder in a direction toward the anchor plate. The
cylinder is selectively novable relative to the anchor plate in a
direction away fromthe anchor plate, when the 10 anchor plate is in the
first position and the piston head is against the nechanical stop, so as to
draw the stud head agai nst the anchor plate.to clanp the cover and the
flange together. The piston head is selectively novable away fromthe
mechani cal stop, when the anchor plate is in the second position, so as to
retract the stud head into the opening of the other of the flange and the

cover. 15 | not her ect e _mechani sminc|ludes a hydraulic cylinder
nmounted to oh& ¢ 581%?“’8'\%‘?‘5"3’5?2“ befeen adﬁgwﬁw fewhichthe paToWerROTHeD t he

cover and the flange. A piston is nounted for slidable novenent within the
hydraul i ¢ cy¥itheiiple 15 plignedi wish theoppenimgst ofithé advey and flange, tand talsecade  of t he
cover and the flange. The piston has an axial bore aligned with the

openi ng of tpisitivae iwtvhidhahe axasr gittioh e tid KO1O®s Aded Qvi{hsth%p?l?%% &ghyeen a

| ocki ng position and an unl ocki ng position, the I'ocking pos bel ng

farther fro t : ro . . flan t han i.s the unl o¢cking
posi ti on. Eog?ﬁ%‘m]egt eds&t% #rhg%‘grﬁs ? Ecgv%%]gwi ‘k@‘cg&“i Be 084’5"’%1‘5 ]flﬁ'éutgﬁ%?s and
t he f] ange anrd? hﬁﬁaﬁ SUBSTI TUTE SHEET tﬁ?éRULE 26) WD 00/ 65255 8 2003 stud
head it one ®8Y§S g Spisiantially memmal to; the oge BE theciange Thé the enven thegelinidsr
nmounted for slidable novenent within the axial bore of the piston between
an ext ended bepgsinbumind appbsiterte tthacdvad apd shd flagerfedratthe/nchr plag fidst on, the
ext ended position being

including a mechanical stop that limits movement of the piston head relative to the

bei ng nmounted opposite to the cover and the flange fromthe anchor Phg&ﬁ

cylinder in a direction toward the anchor plate. The cylinder is selectively movable
relative to the énchor plate in a direction away from the anchor plate, when the
10 anchor piate is in the first position and the piston head is against the mechanical stop,
$0 as to draw the stud head against the anchor plate to clamp the cover and the flange
together. The piston head is selectively movable away from the mechanicai stop,
when the anchor plate is in the second position, so as to retract the stud head into the
opening of the other of the flange and the cover.
| 15 In another aspect, the mechanism includes a hyqraulic cylinder
mounted to one of the cover and the flange opposite from the other of the cover and
the flange. A piston is mounted for slidable movement within the hydraulic cylinder
in a direction substémtially normal to the one of the cover and the flange. The piston
 has an axial bore aligned with the opening of the one of the cover and the flange and
20 is movable between a Iocicing position and an unlocking position, the locking position
being farther from the one of the cover and the flange than is the unlocking position.

A stud extends through the opening of the one of the cover and the flange and has a
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closer to the one of the cover and the flange than is the retracted

posi ti onwoMseszashor 5 plate is disposed opposite to the olddfsFRTETe2€@Yer
and the flange fromthe cylinder. The anchor plate has a hole

t her et hrough, and the hole has a wider portion and a narrower portion, the
wi der portion being sized so that the stud head can pass therethrough, and
the narrower portion being sized so that the stud head cannot pass

t her et hrough. The anchor plate is novabl.grelative to the other of the
cover and the 10 flange so that the wi der and narrower portions of the hole
are alternately alignable wth the opening of the other of the cover and
the flange. Wen the piston head is in the extended position, (i) the stud

can extend ings. of .the cover and_ f|ange and through the
hol e of thegtgﬁ%%%? a%F’g‘i g‘?‘iemﬁdh"g Pistondiead 2 @a&%&&% The pitemBeadsis aramtes] at e
if the piston is in the unlocking position, and (ii) the stud can extend 15

t hrough t hefQ3plidablg Mmeyement witbinthe amial boreraf shepistonttenusin dohexdinleg of t he
anchor plate wth the stud head cl anped agai nst the anchor plate if the

pi ston Is bpesitsh aminaretrichd pdsitidl RN % the PistéH) dhd Qﬁeﬁlf’éd;]%lyﬂor{)tﬁeriﬁé on of
I I'n'y anot her

the hole is aligned with the opening of thé flange. aspect,

t he mechani | I vabl 20 di sposed, adj acent. to one
of the cove@ggéﬁgs'%&?? gﬂ‘&g% eaugntg%glﬁﬁ%'g%}éﬂ%reémﬁ PEHet AR and
theaﬂol e has a wi.der portion and a narrower portion. The anchor plate is
movabl e bet MBEHS J15PP5e OpRgsiis foskhe other @ therrovbieanskibe dlange from thercytihderhe hol e
i s SUBSTI TUTE SHEET (RULE 26) WO 00/65255 -9 r JM- 2003 aligned with the
openi ngs of Thehanchov platehas 4 hele fthareteoughnandthe &6M hsAOFidet PBstidn™nd a

narrower portion, the wider portion being sized so that the stud head can pass
therethrough, and the narrower portion being sized so that the stud head cannot pass
therethrough. The anchor plate is movable relative to the other of the cover and the

10 flange sé that the wider and narrower portions of the hole are alternately alignable
with the opening of the other of the cover and the flange. When the piston head is in
the extended position, (i) the stud can extend through the openings of the cover and
flange and through the hole of the anchor plate with the stud head spaced from the
anchor plate if the piston is in the unlocking position, and (ii) the stud can extend

15 through the openings of the cover and flange and through the hole of the anchor plate |
with the stud head clamped against the anchor plate if the piston is biased toward the
locking position and the narrower portion of the hole is aligned with the opening of
the flange.

In yet another aspect, the mechanism includes an anchor plate movably

20 | disposed adjacent to oﬁe of the cover and the flange. The anchor plate has a hole

therethrough, and the hole has a wider portion and a narrower portion. The anchor

plate is movable between a first position, in which the narrower portion of the hole is
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which the wi der portion of the hole is aligned with the openings of the
cover andvOB¥65283 ange. At | east one piston is secured to Fo20@he
cover and the flange so as to be slidable in a direction substantially
normal to the other of the cover and the flange 5 in alignment with the
openi ng therethrough. A piston head is nmounted for slidable novenent
relative to the piston. A stud extends fromthe piston head and through

t he opening of the other of the cover andgthe flange, the stud having a
stud head renote fromthe piston head so that the stud head is
posi ti onabl e on an opposite side of the flange and the cover fromthe

pi ston when the cover is in position facing the 10 flange. The stud head is

sized to fily | | I t he ening of fhe one of A the cover
and the flaélé‘%%gg&dﬁ# ﬁ#‘%@g@qgﬁ%g} fﬁ%@?"%&?‘?ﬁb&nﬁ%&et ﬁ@%&‘f"@n‘gpoﬁm@’dﬁchor

pl ate, but tgia f{LUd _Head is sized not to fit longitudinally through the
narrover polfichfhe gyidenportign of die hale isaligmed witluthe openingssof the noverand eie

bi ases the piston away fromthe other of the cover and the flange so as to
bi as the stflangecadit leesiooms pisten dnieecofedt thahd brhepweheader £ the ARIR soAshh St
selectively activated actuator overcones the bias of the resilient nenber

to force thge gidgabRint i %ﬁﬁ;ﬂ he fla d to
force the pi stonb%g?dﬁ?%%rogmﬁﬁe ot %ﬁoéﬁﬂfhée:ﬁ\é?@\'/t%e?%gﬁ%e HE ﬁ%ﬁﬁzﬂ!’@ ative
to the pi stga%. A S cotﬁgpsel ectively activated actuator biases the piston
head” away fPSHERRIST: §ithlpe gpempe, thegcthroughy A gisten heagds mennted fer slidablne
piston. Wth the anchor plate in the 20 first position and the stud head -
opposi te t oNPYRERGHIRGEVp taths Histom thstugiestends froanthtipiacd Redtang throtsh
actuator permts the resilient nmenber to bias the stud head against the

anchor pl attee bpemshg o tlid16thePYEihe 20%er drang t b or
SUBSTI TUTE SHEET (%ULE 26) WO 00/ 65255 - 6 TGS 6 brud Bl a1t

remote from the piston head so that the stud head is positionable on an opposite side

of the flange and the cover from the piston when the cover is in position facing the

10 flange. The stud head is sized to fit longitudinally through the opening of the one of
the cover and the flange and through the wider portion of the hole of the anchor
.plate, but the stud head is sized not to fit longitudinally through the narrower portion
of the hole of the anchor plate. A resilient member biases the piston away from the
other of the cover and the flange so as t0 bias the stud head toward the one of the

15 cover and the flange. A first selectively activated actuator overcomes the bias of the
resilient member to force the piston toward the other of the cover and the flange and
to force the piston head toward the other of the cover and the flange relative to the
piston. A second selectively activated actuator biases the piston head away from the
other of the cover and the flange relative to the piston. With the anchor plate in the

20 ~ first position and the stud head opposite to the anchor plate from the piston,
deactivating the first actuator permits tﬁe resilient member to bias the stud head

against the anchor plate to clamp the cover and flange together. With the anchor
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150CT2-U3. -PCT/USO0/ 100 g plate in the second position, deacti vatﬁr@CTr?Qﬂa-
first ac™M0¥2¥nd activating the second actuator retrad®crusenspead bead

t hrough the wi der portion of the anchor plate hole and into the opening of
t he one of the cover and the flange so that the cover and the flange can
be separated. 5 In a still further aspect, the nechanismincludes a stud
extending through the opening of one of the cover and the flange. The stud
has a stud head at one end and a pistedOread at the other end, and the
stud head is sized to fit |longitudinally through the opening of other of
the cover and flange. At | east one piston is nmounted to the one of the
cover and flange for slidable novenent in a 10 direction substantially

i s R R G e T

nounted for slidable novenent within t

novenent of | T ud. hea nd.ihe piston, are positionable on
opposi te sﬁchieigor%lfﬁ%%g t%eo%}gq E%ﬁigth}'q%ﬁ(ﬁe W?ESHPP‘%-E’DC%{}QF apchios plate hglgands aci ng
the flange.. An. anchor plate is disposed opposite to the cover and flange
from t he pilBiocdhe sRening o1 theronernd]the eoner andhhefipmge o shaitthetovenandthed can
extend when the cover is positioned facing the flange. The hole has (i) a

wi der port iftange bamwbebepstniatedy t he stud head can pass longitudinally and (ii)
a narrower portion through which the stud head cannot pass |ongitudinally.

The s@anchor plate is Y %@c i 4] i n i.ch .t he

nar r%wer portion of t eéﬁgfﬂeﬂlﬁ% a |gt§éﬂ§l\£/l\n&?]ﬁﬂi?ﬁle&8§@ﬁ§ ﬁé@wc:qxgcf"ﬂglgcover and
fl ange, anngoﬁﬂ second pogcirtion in which the wider portion of the hole is
al i gned wi tRFORR theopsnipgoligne; ¢t the eover and therflangge The stuskhas asind hearbar

bi ases the piston away fromthe cover and flange. A selectively activated
first actusnoendand agnsion hbasl dsiths othér ek and thie stadihead is sized to fit

longitudinally through the opening of other of the cover and flange. At least one
piston is mounted to the one of the cover and flange for stidable movement in a

10 | direction substantially normal to the one of the cover and flange. The piston head of
the stud is mounted for slidable movement within the piston in the direction of the
movement of the piston. The stud head and the piston are positionable on opposite
sides of the cover and flange when the cover is positioned facing the flange. An
anchor plate is disposed opposite to the cover and flange from the piston and has a

15 hole-theretb.rough into which the stud can extend when the cover is positioned facing
the flange. The hole has (i) a2 wider portion'through- which the stud head can pass
longitudinally and (ii) a narrower portion through which the stud head cannot pass
longitudinally. The anchor plate is movable between a first position, in which the
narrower portion of the hole is aligned with the openings of the cover and flange, and

20 a second position,. in which the wider portion of the hole is aligned with the openings
of the cover and flange. A resilient member biases the piston away from the cover

and flange. A selectively activated first actuator overcomes the bias of the resilient
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SUBSTI TUTE SHEET (RULE 26) WD 00/65255 - 11 15 O C T 2008 PCT/'iJSOOCIdmg
menber WO O¥8R28% t he piston toward the cover and fl ange BEWIUSM/10@pCce t he
pi ston head toward the cover and flange relative to the piston. A second
selectively activated actuator biases the piston head away fromthe cover
and flange relative to the piston. Wen the anchor plate is in the first
position, deactivating the first actuator permts 5 the resilient nenber to
bi as the stud head agai nst the anchor ptdle to clanp the cover and flange
toget her. When the anchor plate is in the second position, deactivating the
first actuator and activating the second actuator draws the stud head
through the wder portion of the anchor plate hole and into the opening of

the ot her Ofmdpiter @9 Yérce Rt stbh edvedd B Edvat ahd'Ras@Vaid tarfgréeltﬁagﬁg@atékﬁge

separated. 10 These and ot her objects, features and advant age
present in | 1l nore clearly underst,ood fromthe foll ow.ng
di scussi on W .#dclﬁ%%\&eé ﬁ@‘g ﬂf%ée[ qggatlrvs 1P 53 RO M%&gé sé’i]ﬁct‘l,w%ﬂcqviagg
reference nunerals refer to like elenents throughout. BRI EF DESCRI PTI ON OF
THE DRAW NGactustoribiasescthe pistembead pway drogs leneaver and flange: nelative to ithapiston.
partial cross section of a flange cover closure nechani smaccording to an
enbodi ment  &hdohihe apeies @idte isnvald fityd positignlr deactivating theHifyiatmatoy ipeihitaken
along the line 2-2 in Figure |A. Figure 3 is a top schematic sectional
vi ewsof t he gleoukiiefileberto ®4Ghe stud head against the anchor plate to clamp the cover

and flange together. When the anchor plate is in the second position, deactivating the

first actuator and activating the second actuator draws the stud head through the

wider portion of the anchor plate hole and into the opening of the other of the cover

and flange so that the cover and flange can be separated.

10 These and other objects, features and advantages of the present
invention will be more clearly understood from the following discussion with

reference to the following drawings, in which like reference numerals refer to like

elements throughout.

BRIEF DESCRIPTION OF THE DRAWINGS
15 Figures 1A and 1B are schematic, elevational views in partial cross
section of a flange cover closure mechanism according to an embodiment of the
present invention.
Figure 2 is a schematic view taken along the line 2-2 in Figure 1A.
- Figure 3 is a top schematic sectional view of the lower end of a coke
20 drum employing a plurality of flange cover closure mechanisms similar to the

mechanism shown in Figure 1A.
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20 drum enpl oying a plurality of flange cover closure nechanis S aid to
the mecW2P%€@Ehown in Figure 1A. SUBSTI TUTE SHEET (RULEPeﬁwsoTin?@g%@@g
-12 15 OCT 2001 PCTIUSOOIl10009 Figure 4 is a side elevational view of the
cl osure mechani sns and the |ower portion of the coke drum shown in Figure
3. Figure 5 is a bottomplan view of the closure nmechani sns and coke drum
shown in Figure 3. 5 Figure 6 is a schematic, elevational viewin partia
cross section of a closure nechani smaeédrdi ng to anot her enbodi nent of

the present invention. Figures 7A and 7B are schematic illustrations of a
hydraulic control nmechanismfor use with a flange cover closure mechani sm
of the present invention. Figures 8A and 8B are schematic illustrations of

alternate 10 enbodi neRiesrss id HQide! i8ndlR54Ha B4 nt.inyention.
DETAI LED DESCRI PTI ON OF THE PREIFEF\';I%%EIEI\/BOD%@NER%‘ "q‘f’ﬁ“égrﬁ’eegf’%ﬁ?‘%%‘l%e

schemati cal | r | ange .cover gl osure nmechanism 11, for closing an
openi ng of lg%s#éélgiﬁbﬁﬁ%goel%e@ ) %08698% ¥c’-an enbodi nent of the present
i nvention. Many features of the closure nmechanismof 15 this enbodi nent are
di scl osed in copendi ngigure Sis Phedem plaiviewanfi the chisurean¢ctiafisiB nd cokd ch i s

I ncorporated herein by reference. Around the opening of the pressure vessel
15 is a f| ahgm shdwniihFigdredh '

5 Figure 6 is a schematic, elevational view in partial cross section of a
closure mechanism according to another embodiment of the present invention.
Figures 7A and 7B are schematic illustrations of a hydraulic control -
mechanism for use with a flange cover closure mechanism of the present invention.
Figures 8A and 8B are schematic illustrations of alternate

10 embodiments of the closure mechanism of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figures 1A and 1B schematically illustrate a flange cover closure
mechanism 1, for closing an opening of a pressuré vessel 15, according to an
embodiment of the present invention. Many features of the .closure mechanism of

15 ‘this embodiment are disclosed in copending U.S. Patent Application No. 09/170,191,

which is incorporated herein by reference.

Around the opening of the pressure vessel 15 is a flange 12 with which
a cover 14 mates. Preferably, a gasket 13 seats between the flange 12 and the cover
14. The flange 12 and the cover 14 have matching longitudinal openings 48a, 48b,

20 . which align when the cover 14 is in position facing the flange 12. A stud 10 extends

SUBSTITUTE SHEET (RULE 26)



a cover 14 mates. Preferably, a gasket 13 seats between the flahgegﬁq gwg
the coveWOM#S25Fhe f| ange 12 and the cover 14 have mat chipgriismgodesidi na
openi ngs 48a, 48b, 20 which align when the cover 14 is in position facing
the flange 12. A stud 10 extends G4 SUBSTI TUTE SHEET (RULE 26) W)

00/ 65255 -13 1 5 OCT 2003 PCr/US00/10009 | ongitudinally through the

mat chi ng openings 48a, 48b to hold the flange 12 and the cover 14 together
as descri bed below. The stud 10 has a shidBnk 40 with a head 42 at one end

t hereof. The head 42, which can be either secured to the stud 10 or
integrally forned therewith, is 5 larger than the shank 40 in cross
section, but small enough to fit through the opening 48a or 48b of at | east

one of i ne1dignandty st . Eine hen ity B CHIPYS N G JELR 01

Preferably, the head 42 i's a hex n or ‘thel

the stud 1 ' I des a .co ni ent means for making fine adjustnents
to the Iog%‘{%girftgg‘g@%égﬁwéﬁﬁrlﬁﬁp‘gejf)gtive to the other elements of the
mechanism 1. A 10 piston head 10a is |ocated at the other end of the shank
40 of the stud 10. Thihepited 46 hasha shankot) with athead U2 fae bns emlithesbof O Thide st ud
10 or integrally formed therewith. The stud head 42 and the piston head
10a are pohedd 42yabhieh cas bs by seburel §6'iR: didd 100r iRPARY Fmig the
flange 12 and the cover 14. In the illustrated enbo%‘ia_n%nt_, tﬁgés‘?/g ’o% head
10asi's ! | SRR Sk 48 Michdl QeciohY bt 080 d0ien I0'6? hrbett 45 BpbSng " ™0

by a | ongitudi na elnaps

_ 48a or 48b of at least one of the flange 12 and the cover 14, as discussed in more
detail below. Preferably, the head 42 is a hex nut, or the like, which is threaded
-onto the stud 10. This provides a convenient means for making fine adjustments to
the location of the head 42 relative to the other elements of the mechanism 1. A
10 piston head 10a is located at the other end of the shank 40 of the stud 10. The piston
head 10a can be either secured to the stud 10 or integrally formed therewith. The
stud heéd 42 and the piston head 10a are positionable, as shown in Figure 1A, on
opposite sides of the flange 12 and the cover 14.
In the illustrated embodiment, the pistém head 10a is slidably mounted
15 within a cylinder 10b, which in turn is formed by a longitudinal bore in a piston 34.
The piston 34 is also positionable, as showﬁ, on opposite sides of the flange 12 and
the cover 14 from the stud head 42.
The range of motion R of the piston head 10a is limited relative to the
piston 34 at one end by a mechanical stop, such as a shoulder 10c that is formed in
20 the cylinder 10b. The shoulder 10c is formed at the constriction from a wider
portion of the cylinder 10b (in which the piston head 10a resides) to a narrower

portion of the cylinder 10b (through which the stud shank 40 extends). The range of
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The piston 34 is also positionable, as shown, on opposite S|deb5og WW@H3
flange 1WQME52%he cover 14 from the stud head 42. The rammusﬂmﬂmblon 0
the piston head 10a is limted relative to the piston 34 at one end by a
mechani cal stop, such as a shoulder 10c that is forned in 20 the cylinder
10b. The shoulder 10c is formed at the constriction froma w der portion of
the cylinder 10b (in which the piston head 10a resides) to a narrower
portion of the cylinder 10b (through whibh-the stud shank 40 extends). The
range of SUBSTI TUTE SHEET (RULE 26) WO 00/65255 -14 1 5 OC T 2003

PCT/ USO0/ 10009 notion R of the piston 10a in the other directionis |imted
by the stud head 42, as discussed |later. The piston 34 in the illustrated
enmbodi nent msmsﬂmiar&hd ji_;lt L5 | 6, which
Is secured to the under3|%£ of Jﬁgog§5ggaﬁﬁh gﬁﬂﬁéghg%¥ %@ zis26 can
be nount ed ué&%lﬁ er 14 by a conventional nounting bracket and bolts
(not shown 1hFgures 1A and 1B), or the like. The piston head 10a, piston
34 and outer cylinder_26 are each preferably formed of a relatively

hi gh-strength ~mat eri &he Bistom 3sinatht dlustiated pmbadingmt &t stidbbly Qidposedsisi bl e
materials, such as stainless steel or other high alloy steels, well known

in the art outarhydeadichslintiert 26] vAsick 8Siecb@ed t&ﬁ;eﬁ}mﬁel%icﬂe'(ﬁfi%e WP% 11% 'ases
n

the piston 34 longitudinally away from the flange 12 a cover

o B S P 0 0 i e

the piston 34 i's diTection s

and bolts (not shown in Figures 1A and 1B), or the like. The piston head 10a, piston

f

34 and outer cylinder 26 are each preferably formed of a relatively high-strength
material such as a low alloy carbon steel. Other suitable materials, such as stainless
steel or other high alloy steels, well known in the art, can be substituted as desired.
10 A resilient member 16 biases the piston 34 longitudinally away from
the ﬂaﬁge 12 and the cover 14, so that the stud head 42 is biased toward the flange
and cover. The motion of the piston 34 in this direction is lumted by the distal end
26a of the outer cylinder 26. In the illustrated embodiment, the resilient member 16
is a spring washer or spring washers disposed within the outer cylinder 26 between
15 the piston 34 and the cover 14 so that the stud 10 extends therethrough.
In this embodiment, the mechanism 1 is shown with the stud 10 having
the stud head 42 oriented toward the flange 12 and the piston 34 mounted in a
cylinder 26 that is mounted to the cover 14. If desired, this arrangement can be
reversed, with the pisto_n 34 being slidably mounted to the flange 12 and the stud
20 head 42 toward the cover 14. However, in applications such as coke drum closures,

the temperatures near the drum can be quite high. Therefore, if the arrangement
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26a of the outer cylinder 26. In the illustrated enbodi ment,' th& BEJ 2408t
menber 16WO65258pri ng washer or spring washers di sposed RCTAISH0/10009 Out er
cylinder 26 between 15 the piston 34 and the cover 14 so that the stud 10
extends therethrough. In this enbodi nent, the nmechanism1l1l is showm with the
stud 10 having the stud head 42 oriented toward the flange 12 and the

pi ston 34 nounted in a cylinder 26 that is nmounted to the cover 14. If
desired, this arrangenment can be reverselP-with the piston 34 being
slidably nmounted to the flange 12 and the stud 20 head 42 toward the cover
14. However, in applications such as coke drum cl osures, the tenperatures
near the drum can be quite high. Therefore, if the arrangenent SUBSTI TUTE

SHEET (RULE Répe M0eR0d Snébdureskhight Be f2cesshri2 05 ffeP @l MRMMIEARDNEAS and

reversed, neasures mght be necessary to buffer the Hydraulic conponents

and the sprllhg%gmg@? gﬁﬁm%gﬂh F gratures Regar dl ess of the

orientation sho to fit through the opening
48a or 48b of the one of the fl ange the cover 14 that is 5 closer to
the stud head 42 (the &ﬁgwdlfésa%@e@rwmaﬁom|%ﬁg@di@a¢ﬁ2§h@ﬂéb@wﬁaﬁmﬁtshom
in the figures). An anchor plate 18 is di sposed opposite to the flange 12
and the cowhrough the opeting 482 ot 68b 3fithe Dne ofithiehungpl1ataad 1k coMet ¢ thag igovabl e
relative to the flange 12 and the cover 14, has a hole 20 through which

10 5900, 0, Ak S0t e G0 el MU RS OO
fllange and GRYEL #i resflr Et\%mﬁ%hgrolglgtecig 18 éisposed opgosite to the flange 12 and the
cover 14 from the piston 34. The anchor plate 18, which is movable relative to the
flange 12 and the cover 14, has a hole 20 through which the stud 10 extends. The
hole 20 includes at least two different-sized regions that are alternately alignable with
10 the openings 48a, 48b of the flange and cover: a narrowed portion 44, through
which the stud head 42 cannot fit longitudinally, and an enlarged portion 46, throngh
which the stud head 42 can fit longitudinally. The hole 20 can be shaped in any of
several ways. In the embodiment shown in Figure 2, the hole 20 is key-hole shaped,
with a generélly circular enlarged portion 46 and a contiguous, elongated narrowed
15 portion 44.
A heat sink spacer 56 may be employed between the cover 14 and the
outer cylinder 26 (or between the flange 12 and the outer cylinder 26, if the
orientation of the stud 10 were reversed) of this embodiment. At times during a
delajred coking cycle, for example, the cover 14 will reach relatively high
20 temperatures. By employing this heat sink spacer 56, the spring washers 16 and the

hydraulic components can be maintained within acceptable temperature ranges. The

heat sink spacer 56 may be integrally formed with the outer cylinder 26 or may be
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which th Eu head 42 cannot fit longitudinally, and an enlargédSHBETﬁwﬂ3
46, throSﬁﬁ 0%%i°ch the stud head 42 can fit | ongi t udi nal | PCT/VR@/oese 20 can
be shaped in any of several ways. In the enbodi mrent shown in Figure 2, the
hol e 20 is key-hole shaped, wth a generally circular enlarged portion 46
and a contiguous, elongated narrowed 15 portion 44. A heat sink spacer 56
may be enpl oyed between the cover 14 and the outer cylinder 26 (or between
the flange 12 and the outer cylinder 267 1ff the orientation of the stud 10
were reversed) of this enbodinment. At tines during a delayed coking cycle,
for exanple, the cover 14 will reach relatively high 20 tenperatures. By
enpl oying this heat sink spacer 56, the spring washers 16 and the

hydraul i ¢ cpnpodedrissa separaxepare] it i8ipRefarral it %@E&@Bﬁﬁ@b&&%ﬁ%%ﬁiﬂé&f

ranges. The beat sink spacer 56 may be integrally forrmed with the outer

cyl i nder 26 : - 00{.65755 -16 1 5 OCT
2003 PMUSOAT oL dﬁgmﬁgw bz %M%&?@EP@%?EP%@‘? dfat 8“{%‘?5 EPYELE P ReVide
heat si nk sg@\cer 56 be fohﬁl of an alloy steel (simlar to that normally
utilized i n2RECHIERSH A ek EpeAures, b siheasuitahle mutarials speingg lowaalidyi gh
tenperatures, but other suitable materials, such as |ow alloy carbon steel
or cast irofrbamgtepleorenapl ingm.dnay be tmpkoyedb dditie eibotinenhaat heatHiniSHacar S
56 enploys fins 58 to increase surface area and to better dissipate heat.

Thesg fins 568mpRys Mas 587133 6ase Q0 td1sHeR ahd Yo bededr TN 2 h¥se 2s

otherwi se, or nmay be omtted altogether.
58 may be arranged longitudinally, circumferentially, or otherwise, or may be

omitted altogether.
Extending from the piston 34 is a guide-and-stop 62. In this
cmbodirgent, this element 62 encases and defines a large jportion of the cylinder 10b
10 in which the stud piston head 10a slides and also guides the spring washers 16 as the
piston 34 is aciated. The length of the guide 62 in the longitudinal direction can be
selected in order to define the upper limit of movement of the piston 34. As it moves
‘toward the cbver 14, the piston 34 will stop when the guide 62 abuts the proximal
(upper) end 26b of the outer hydraulic cylinder 26. This limits the degree by which
15 the spring washers 16 can be compressed in each cycle. As will be appreciated by
those skilled in the art, this helps to protect the washers 16 against early failore due
to repeated high-amplitude compressions.
The guide 62 can be either integrally formed with or affixed to the
piston 34. If formed separately, the guide should be formed of a material such as a
20 low alloy carbon steel, which is fairly high in strength. Many other such materials,
such as stainless steel or other high alloy steels, can be used instead. Other materials

that are commonly used in machinery design applications, such as cast iron, can be
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Ext endi n%romthe piston 34 is a guide-and-stop 62. In this enflodiG&hi2003
this el eM$h#/8255encases and defines a large portion of thBCThWsdondms 10b 10
in which the stud piston head | 0a slides and al so gui des the spring washers
16 as the piston 34 is actuated. The length of the guide 62 in the

| ongi tudi nal direction can be selected in order to define the upper limt
of novenent of the piston 34. As it noves toward the cover 14, the piston
34 will stop when the guide 62 abuts the-pfeximal (upper) end 26b of the
outer hydraulic cylinder 26. This |limts the degree by which 15 the spring
washers 16 can be conpressed in each cycle. As wll be appreciated by
those skilled in the art, this helps to protect the washers 16 agai nst
early fail urgedUBut the ifRPIat@aet & ipt ' heguhse. 62
can be either integrally for rredmvmﬁtbﬁﬁg?iééfl ?Egg‘ﬂ?%%?ﬁéh&;&sﬁ%;%ﬁg%% 15
formed separ g vl i opl 4, be. formed .of a material such as a 20
| ow. al | oy ca@%‘g{r)]pésatsee ?%%@Fﬁ?%kbfgﬁ?v{%ih&ﬁgil A5t rength. Many ot her such
.materials, such as stajnless steel or other high alloy steels, can be used
i nstead. Cther mat eri afistherifustraipdoersbogiment, assalB4arpmthc peripheyy df tiegriston
applications, such as cast iron, can be SUBSTI TUTE SHEET (RULE 26) WO

00/ 65255 - 17B34lprovideaTkeled3slidacl/ filSfih 0fries of thedotitert RINIBTRY. Sitlifaage of
the cylinder 10b should be fornmed of a material that is” suitable as a’

bearigg surf {684 nidiBaRi hesh [ rated.enpodi ment, a
seal 34a on tﬁe peerheré; agée(ﬂ{}:ﬁé Pl g?egﬁtwkﬁﬂg]%\}ilngégfgb ﬁoggegat,l IPELPY e fit
with the int efrd']or .(&f 6t2he Puter Q}(| I nder 26. Simlarly,

of the guide 62. Of course, 1f desired, more or fewer seals can be employed.

Figure 2 shows the anchor plate 18 in a position in which the
narrowed portion 44 of the hole 20 is aligned with the stud head 42 and the matching
openings, 48a, 48b of the flange 12 and the cover 14, The portion of the anchor

10 plate 18 surrounding the narrowed portion 44 of the hole 20 therefore provides a
bearing surface for the stud head 42. The anchor plate 18 can be moved so that the
enlarged portion 46 of the hole 20 is instead aligned with the stud head 42 and the
matching openings 48a, 48b of the flange 12 and the cover 14.

In the illustrated embodiment, both pistons 34, 10a are actuated in the

15 sﬁme direction (toward the cover) by introducing pressurized hydraulic fluid into the
outer cylinder 26 through a port 32a at the distal side of the piston 34. Another
hydraulic port 32b is provided for actuation of the piston head 10a away from the
shoulder 10c of the cylinder 10b. |

Introducing pressurized hydraulic fluid through port 32a drives the

20 piston 34 toward the flange 12 and the cover 14, against the bias of the resilient

member--the spring washer 16, in this embodiment, which is compressed by the

piston 34. This also drives the piston 10a toward the shoulder 10c of the cylinder
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5 a seal _10 rovides a sealed, slidable fit with the cylinder 10
in the |ﬂ%%&(%?5% of the guide 62. O course, if desired, H@'ﬂ@ﬂwongbwmcmﬂa

seal s can be enployed. Figure 2 shows the anchor plate 18 in a position in
which the narrowed portion 44 of the hole 20 is aligned with the stud head
42 and the matchi ng "openings, 48a, 48b of the flange 12 and the cover 14.
The portion of the anchor 10 plate 18 surrounding the narrowed portion 44
of the hole 20 therefore provides a beaﬂSng surface for the stud head 42.
The anchor plate 18 can be noved so that the enlarged portion 46 of the
hole 20 is instead aligned with the stud head 42 and the matchi ng openi ngs
48a, 48b of the flange 12 and the cover 14. In the illustrated enbodi nent,

bot h pi st on30B4,e.]16msarie the flaaget and tHeeovdSl 49 ARkt e stid %\@ﬁ&‘tqehe
cover) by introducing pressurized hydraulic fluid into the outer cylinder

26 through Beddofd avdsAfidkn thBG1Aks i 3lang gl | n. 34.,,Anot her
hydraul i ¢ port b i%;sj‘ provi de ”?%?%@?%aﬁoggrniggoﬁhé%%? g?aérﬁzr?’ég §8EMenay
fromthe shoulder 10¢ of ~the .cyl.inder 10b. |ntroducing pressurized

nydr aul o POt DI HHopUPPoAS T EFVds PYlien tistyt beadr2sh o pasifignedadhc | ange
12 and the cover 14, against the bias of the resilient nenber--the spring
washer 16, anchohpltebboal benmovedintlative t thoopreed4 and the fldnge A2 tKHe rddge Thi S
al so drives the piston 10a toward the shoul der 10c of the cylinder

SUBST| TUTE &§Hibiiod Relte ﬁ@hoﬂ%&%%%éém;&d%?wg ' 10b
(i.e., closer to the flange 12 and the cover "14 Bﬁﬁlﬁg%g%egr@sﬁg%& ud 10
and the he‘gﬂ1 42[Hg\ﬁ/g%id' omthe flange 12 and the cover 14, so that the head
42 is clear 0O e ) '

When the piston 34 is permitted to return under the bias of the resilient
member 16 (i.¢., when no pressurized hydraulic fluid is introduced through the port
32a) with the anchor plate in the position illustrated in Figure 2, the mechanism 1
10 acts to clamp the flange 12 and the cover 14 together. Because the anchor plate 18 is
positioned so that the narrow portion 44 of the hole 20 is aligned with thé openings
48a, 48b, the stud head 42 cannot pass through the hole 20. As the resilient member
16 forces the piston 34 away from the ﬂange 12 and the cover 14, the piston head
10a will be forced in the same direction by the shoulder 10c in the cylinder 10b. The
15 stud head 42 will, in turn, abut the anchor plate 18, preventing the piston 34 from |
being moved any further away from the anchor plate 18. Thus, the force of the
resilient member 16 will clamp the flange 12 and the cover 14 together, compressing
‘the gasket 13 therebetween.
On the other hand, when the piston 34 is permitted to return when the
20 enlarged pprtion 46 of the hole 20 of the anchor plate 18 is aligned with the stud head
42, the resilient member 16 biases the piston 34 against the distal end 26a of the

outer cylinder 26. The piston 34 draws the stud head into the enlarged portion 46 of
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anchor plate 18, as shown in Figure |A Wen the stud head 42 is §g QFT ng
posi ti on®0We5eS5 anchor plate 18 can be noved rel ative t edigseoswes 14 an
the flange 12. The range 5 of notion of the anchor plate 18 is constrained
by the presence of the stud shank 40 w thin the hole 20. Wen the piston
34 is permtted to return under the bias of the resilient nenber 16 (i.e.,
when no pressurized hydraulic fluid is introduced through the port 32a)
with the anchor plate in the position illifistrated in Figure 2, the
mechanism 1 10 acts to clanp the flange 12 and the cover 14 together.
Because the anchor plate 18 is positioned so that the narrow portion 44 of
the hole 20 is aligned with the openings 48a, 48b, the stud head 42 cannot

pass througlpd hd 1 ohzGoi s eS| rce i ston 34
away fromthe ifmlglgnge[edl]gsapaorlllg’st eggésoﬁéﬂsﬁ,&iotnhqg %ﬁ%go‘ég ﬁé‘glaheaidéq%qpuﬁﬁbe
forced in the sane diyrection b e shoyl der 10c in_the cylinder 10b. The
15 stud head 2 P14 héq ?Ittt{hﬁﬁq'}lg%ﬁlgf;o a’ﬁé&ﬁ%@ﬁﬁ? 1hang thepovenl4oambe ng t he

pi ston 34 from being noved any further away fromthe anchor plate 18.

Thus, the f 8¢pasated. tineferablys befornithisiedone, fiid vdn be intraducedhaa pbaas td Bj:and
the cover 14 together, conpressing the gasket 13 therebetween. On the

ot her hand, thehsiBroh tRa®il 64 @Way frokSthR ROV 14 ITHiO wif 0 enl arged
portion 46 of the hole 20 of}gt he anchor plate 18 Piéﬂ'wg |gnedﬁ%%t¢122t he stud

end 36 of PRSOET e SRbHEERIBrAONRETE" 1 0n 54 uraus the stud head into
the enl arged portion 46 of SUBSTI TUTE SHEET (RULE 26) WD 00/65255 -19 1 5
OCT 2003 | Figure 1B illustrates the present embodiment of the inventive closure
mechanism with the stud 10 in its retracted position. The cover 14 has been
separated from the flange of the vessel (the figure omits showing the flange and
anchor plate), and the stud 10 has been retracted into the cover 14 and outer cylinder
10 26. The piston 34 is against the distal (lower) end 26a of the outer cylinder 26, and
the piston head 10a has moved away from the shoulder 10c so that the stud head 42
has come into contact with the cover 14.
Preferably, the range of motion of the piston head 10a is limited in this
direction (away from the cover) by the lengths of the stud 10 and the cylinder 10b of
i5 the piston 34. These respective lengths should be chosén 50 that the stud 10 will
continue to move in this direction until the stud head 42 abﬁts the cover 14 at the
opening 48b. With this arrangement, the stud 10 can retract almost éntirely into the
cover 14 and the outer cylinder 26, with only the portion of the stud 10 beyond and
including the stud head 42 being exposed, as shown in Figure 1B. Thus, the stud 10

20 is protected when the cover 14 is removed from the flange 12. In the preferred

embodiment, the outer cylinder 26 needs to be charged via port 32b for only a brief
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PGI/ usoo, ' 0009 the hole. At this point, there is no obstruction t105p65$i2i]g3
the stud WO8635t hr ough the opening 48a of the flange 1csaishéloed he
flange 12 and the cover 14 can be separated. Preferably before this is
done, fluid can be introduced via port 32b to bias the piston head 10a
away fromthe cover 14. This will draw the stud head 42 5 through the
opening 48a of the flange 12. Figure IB illustrates the present enbodi nent
of the inventive closure mechanismw th20ke stud 10 in its retracted
position. The cover 14 has been separated fromthe flange of the vessel
(the figure omts showing the flange and anchor plate), and the stud 10
has been retracted into the cover 14 and outer cylinder 10 26. The piston
34 is agai nShiet € ©nté & 6 t inder 26, .and the
pi ston head 10a has novgdi%%@ﬁ%%g‘f éﬁgﬁ%ﬂﬁgg?%ﬁg&gcg&i 4'2? e[xﬁeéﬁgiiﬁa head
42 has co ' ntact with t cover 14  Preferably, the range of

noti on of {Tﬁléé &E@f‘gﬁ’%eoj rﬁﬂ"?@ﬁ]’ﬂ‘f%aoﬁ"ﬁzﬁhi s direction (away fromthe
cover) by the lengths of the stud 10 and the cylinder 10b of 15 the piston
34. These respective Fepigralty off su¢himochanisasehagordihgto thegredentlinlntidd |
continue to nove in this direction until the stud head 42 abuts the cover

14 at the cpebt BuphTed tolhiovide)ifsr SnfIe N BEHt anliRE: éy&g;’gé’ggrb\}m["?tﬁ’r"ggﬁty the

al nost entirely into the cover 14 and the outer cylind

portison of \/ Yo I udi ng t.he stud he 42 bein
ex poggd, as E&;ﬁ%@%ﬂ %@?‘g%rdgﬂﬁ' ??Ig?ﬁﬁ?,' 5 tsﬂ%w g?‘&bla E@“&I‘E‘W&F 3H§P@F6@f%81%en
the cover 14 is renoved fromthe flange 12. In the preferred enbodi nent,
the outer cPPF%é’?a?Bk‘hé’é’@% 15 bymeplerality efisugh-mechanis@gb Higurednisya tapbr i ef
SUBSTI TUTE SHEET (RULE 26) WD 00/ 65255

' schematic sectional view of the lower end of the coke drum. Figures 4 and 5 are,

respectively, a side elevational vieﬁv and a bottom plan view. Figure 5 shows four
hydraulic lines 64, each one leading to one-quarter of the inlet ports 32a of the outer
io hydraulic cylinders 26 that actuate the studs 10. Similar hydraulic lines feed the inlet
ports 32b. TheSt‘“: lines have been omitted from the drawing for the sake of clarity,
but their configuration will be apparent to one of ordinary skill in the art. Because
‘the outer hydraulic cylinders 26 are connected in series to the lines 64, there will be
a slight delay between successive hydraulic cylinders 26 in the series. Iﬁcreasing the
15 number of lines 64, and therefore decreasing the number of hydraulic cylinders 26
per line, will minimize the cumnulative effect of these delays and result in more
synchronous operation of the hydraulic cylinders 26.
The flange 12 and the cover 14 each has a series of the openings 48a,
48b, respectively, which are aligned when the cover is in place over the flange. The
20 anchor plate 18 has a matching series of the holes 20, each of which has 2 narrowed
portion 44 and an enlarged portion 46, as discussed above. The narrowed portions

44 and the enlarged portions 46 are alternately alignable with the openings 48a, 48b.
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-20 15 OCT 2003 _PCTI US9011009 interval. Once the stud 10 is retrkbt 887 2003
shoul d reWQ%W6528¢ r act ed until extended by the introducti ®CTalsopasasuri zed
fluid via port 32a. A plurality of such mechanisns | according to the
present invention can be enployed to provide, for exanple, a tight and
secure seating of a blind cover 5 to a flange of a coke drum Figures 3-5
show such a blind cover 14 secured to the bottomof a coke drum 15 by a
plurality of such nechanisns. Figure 3 i-21g top schematic sectional view
of the I ower end of the coke drum Figures 4 and 5 are, respectively, a
side el evational view and a bottom plan view. Figure 5 shows four

hydraulic |lines 64, each one | eading to one-quarter of the inlet ports 32a

of the. out &Fhidfrrimdment can by biedde remaG1y fat sehetivaly Sebie ol ﬂ;g@eeﬁﬁbt%%e«{“'e' ar

hydraulic lines feed the inlet ports 32b. These |ines have d
fromthe draw&94 Ghd i§ ' ' elr nfiguratiqon will be
apparent to one of or |nér§h§ |’P8#%ﬁ# émgfgﬁéEé%%ﬁgeﬁgT%éékﬁﬁ?ﬁn draulic
cylinders 26 are connected in series to the lines 64, there will be a
siight del ayowéﬂxééwﬁwewf@@m #57g} Buheading,pqpipment toenable simples epinpiste
I ncreasing the 15 nunber of lines 64, and therefore decreasing the nunber
of hydraul i end yémeidgemora of the cokerdrpmvibdtionnilangs @eet.he cumul ative ef fect of
these delays and result in nore synchronous operation of the hydraulic
cylimlers 26. The flangerebRscafidn FRIE8Y He ARG AnReesiel the
openi ngs 48a, 48b, respectively,nﬁgich g}c%g;iggggﬂﬁ%en ﬁ%@x%89@F1§§ﬂin

| ate 18 has a matching series of the

pl ace over f|ange., . The.. 2 nchor :
hol es 20, e&c %sfro\’\%fie%lﬁ r%iggv%%n FPB%@B‘%ch?PﬁLo g Anchoy phate dR|odthed portion
46, as discussed above. The narrowed portions

illustrated embodiment is moved circumferentially between the locking and untocked

positions. Figure 3 shows the mechanism 1 with the anchor plate 18 in the Jocking
position. The anchor plate 18 can ride directly on the flange 12 as shown, or can
10 ride on bearings. Vertical guides 18a (Figure 4) can be bolted to the periphery of
either the plate 18 or the flange 12 to guide the plate 18 as it moves. This annular
configuration is advantageous for the anchor plate 18, given a circular pressux;e
vessel. However, the anchor plate 18 can take other shapes, and multiple anchor
plates can be used around the perimeter of the vessel, rather than a single, annular
15 . plate. What is important is that the anchor plate 18 (or plates) be movable between a
position in which the stud heads 42 lock behind it and a position in which the stud
heads 42 can pass through it.
In the preferred embodiment, the anchor plate 18 is moved by at least
one hydraulic cylinder 22. It is most preferred to use at least two such cylinders 22,
20 evenly spaced about the periphery of the anchor plate, to rotate the anchor plate 18 in
a smooth and reliable manner. In the illustrated embodiment, two (preferably bi-

directional) hydraulic cylinders 22 are employed to drive the anchor plate 18
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44 and t‘gg arged portions 46 are alternately alignable wth tHe5openi2igs
48a, 48b: PTUTE SHEET (RULE 26) WD 00/ 65255 -21 1 5PCUDSERE809
PCTI QS00/ 10009 . This arrangenent can be used to renotely and sel ectively
secure the flange 12 to the cover 14, and provides a full, bolted closure
once engaged. This device can be conbined with standard coke drum
unheadi ng equi pnent to enable sinple, conplete and renote renoval of the
coke drum bottom fl ange cover. 5 As best?2seen in Figure 3, the anchor plate
18 of this enbodinment is an annulus rotatable relative to the pressure
vessel . The anchor plate 18 of the illustrated enbodi nent is noved
circunferentially between the | ocking and unl ocked positions. Figure 3
shows the rizcimféremidllywi Tie ttyh'md&@@il&fanﬂieégugaéﬁﬁ tb hd zméh&g@ﬁe’a@rec&%% ion.

e or

The anchor plate 18 can ride directly on t | ange 12 shown, an 10

d bea. : i ; Fi 4 bo] t to th
et Toner 39 SERRICHHE A A AL R B AT 1 o

it moves. This annul ggnfi%ura ion | s advantageous for the anchor plate
18, given a circul aracéﬂ':@ AR |

Of, RRk] 8 154g\khs; Besitiordlustraserbin Fipuree3, 1Be can
t ake ot her shapes, and nultiple anchor plates can be used around the

peri met er kydremkc prasswre to thet frorts Vaad the ejlhﬂbﬁ,268¢h!ﬁlﬂe&éle§s$df)ﬁlﬁ5vﬁng\fﬁ@t s
i nportant is that the anchor plate 18 (or plates) be novabl e between a

POt g eyt iyl Wbl AP RO AR AL "
anchor pl ag ¢ 3d8uikq EBX\%‘? tgé/ fiftf folrgcaosft the spring washers 16 then clamps the flange
- gasket 13 between the flange 12 and the cover 14. In addition, the spring washers 16
impart tension in the studs 10, keeping the flange and cover tightly clamped together
and the junction free of leaks. Thus, no hydraulic pressﬁre is necessary to maintain
10 the closure. To release the stud tension and to open the .ciosure, each outer cylinder
26 is pressurized via the port 32a and the anchor plate 18 is rotated so that the
enlarged portions 46 of the holes 20 are aligned with the stud heads 42.

With the actuator plate 18 so oriented, the pressure via the ports 32a

can be deactivated to permit the spring washers 16 to draw the stud heads 42 into the
15 boles 20. The studs 10 can then be retracted by briefly introducing pressurized fluid
thréugh the ports 32b.

In the embodiments illustrated in Figures 1A, 1B and 2, a separate
piston-type actuator is employed for each stud 10. Hydraulic fluid is introduced to
the outer cylinder 26 via lines connected to the ports 32a, 32b into the outer cylinder

20 26. In an alternate embodiment, illustrated in Figure 6, a single piston actuator can
be used to actuate at least two, and preferably all, of the pistons in either or each

direction. ' For example, a piston actuator 50a can be annular to correspond to an
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one hydraulic cylinder 22. It is nost preferred to use at |east thv® BUT 003
cyl i nder sWR20/65285 evenly spaced about the periphery of theceostwmio® ate, to
rotate the anchor plate 18 in a snooth and reliable manner. In the

il lustrated enbodi nent, two (preferably bi directional) hydraulic cylinders
22 are enployed to drive the anchor plate 18 SUBSTI TUTE SHEET (RULE 26) WD
00/ 65255 - 22 1 5 OCT 2003 PGI/US00/i0009 circunferentially. The
cylinders 22 can be engaged to the anche3plate directly or by any
sui t abl e means, such as extensions 24, which extend fromthe anchor plate
18. Once the anchor plate 18 is in the position illustrated in Figure 3,
the hydraulic pressure to the ports 32a of the cylinders 26 can be

rel eased, abkhmwhigh SIy ¢ r . .the pistons. 34 away
fromthe flange 12 cgﬁﬁpltaﬁbé g%@gﬁlq@%@s&lﬁogg}%ég@@gg ?Cg{aig #lfﬂsl force of
t he spring ggshere% 116 t hen clan‘ﬁi tHe flange gasket 13 between the fl ange
12 and the EOVRISHEA! 39.URPFEPISCHRZ afi @ IaWeT Pigeawth metsam@-ringdart t ension i n
the studs 10, keeping the flange and cover tightly clanped together and
the juncti otherehsvesn. | €aresponding to wachhsi 2@ hieca sEpamspiston 34706 @SEBiMtd O
maintain 10 the closure. To release the stud tension and to open th

closure, eagistonurCar AN lofetepistor® 34 S100 fe Zyﬁff&ﬁﬁ@ dﬁéﬁﬁt&%ﬁnﬂ%@o@ﬁ{%@é the

anchor plate 18 is rotated so that the nlarg portions ﬂol es

20 ake ali ] . eads 42 . .W_th the actyatgr plate 18 so
orieélt ed, ?ﬁ‘gc&%‘fl‘%@gﬂ’g&v‘?‘y?ﬁ@e S 4AnYLaL piston aqfatoy ct&@gf@deﬁeﬂ}ﬁermt t he
spring washers 16 to draw the stud heads 42 into the 15 holes 20. The
studs 10 cafPRURER agEatogderyeiiagting eashipisten 19 piartbel peit 33b hasbesnromiedd fid ui d

simplify explanation.)
Figures 7A and 7B schematically illustrate one approach for utilizing
conventional hydraulic equipment to control the fluid pressure needed to actuate the
10 hydraulics of the inventive mechanism. In this approach, a single hydrauiic power‘ :
upit (HPU) and a single hydraulic reservoir are used to contro} the flow of
pressurized fluid throughout the mechanism for a coke drum, in 2 manner Qell—
known in the art. In a multi-drum delayed coker, the coke drums can each be taken
off line individually in order to remove the coke from them. The table shown in
15 Figure 7B is one example of the contro! logic that can be used to enable and disable
the entire mechanism. Isolation valves "SPx", not shown in Figure 7A, are used to
isolate the individual coke drums of the multi-drom delayed coking system so that
they may be opened and the coke removed.
The control of the hydraulics should be designed so as to preciude the
20 introduction of hydraulic fluid via port 32b when the narrowed portion 44 of the
holes of the anchor plate 18 are aligned with the openings 48a, 48b. If the stud head

is 42 locked behind the anchor plate 18 and tensioned by the resilient member 16, the
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through the ports 32b. In the enbodinments illustrated in FigureS]@A@g;Bngd
2, a sep¥VQp¥6es2§d st on-type actuator is enployed for each pdpigsodQeonblydr aul i c
fluid is introduced to the outer cylinder 26 via |lines connected to the
ports 32a, 32b into the outer cylinder 20 26. In an alternate enbodi nent,
illustrated in Figure 6, a single piston actuator can be used to actuate
at least two, and preferably all, of the pistons in either or each
direction.' For exanple, a piston actuatgr- 50a can be annular to correspond
to an SUBS | TUTE SHEET (RULE 26) WD 00/65255 23 1 5 OCT 2003

PCT/ USO0/ 1 0009 annul ar anchor plate. In the illustrated enbodi nent, the

pi ston actuator 50 is conprised of an upper piece 52 and a | ower piece 54,

with an Orj .t : Corr ondi to each stud 10 are a
separate pi isn@%%&%lf “adﬁg’tygp‘@%‘%g@g&l B2 BYrtAhn W%Efg‘%cﬂ% tog'?mi ﬁ’@ nister Bead Hlp - 10a
are preferably actuated sinultaneously toward 5 the extended position by
the sane anMdyaiorg;the govescwowldmnempssagily, increpse Sregstrashen tisobotoh0.act uat or  f or
retracting each piston 10 via the port 32b has been omtted to sinplify

expl anation.) Fi gur esThefataive-désiribed arfahgendnty/are|prefetred bRcARE nBRRELAGR f or

utilizing conventional hydraulic equipnment to control the fluid pressure

needed to sbateist ' ' ntiyve pmechani sm this
appr oach, gﬁsgi ngeﬁig d%%%%ﬁ?@%%%dﬁp%&;f]## W%nd@“&ﬁ%@c KEWPRLT i ¢
reservoir are used to ontroij the flow of pressurized fluid throughout the
nechani sm f lrgn@&(ga}fﬁmn ifthe PrRssINE in $he) Bydraulics is lost. However, other, less

preferred, embodiments fall within the scope of our invention. For example, the
aspect of the invention whereby the piston head 10a can be selectively retracted or
extended need not be utilized eiclusively in connection with another piston in the
manner described above. In one example, the stud 10 need not be slidable relative to
10 the piston 34, but rather can be formed integrally with or affixed to the piston 34.
| The cylinder 26 can be configured to permit the piston 34 enough longitudinal play
(éway from the cover) to retract the stud 10 into the cover. In this arrangement, the
piston 34 can be designed to completely disengage from the resilient member 16.
‘Therefore, care should be taken to guard against the disorientation of the resilient
15 member.
Two other examples are illustrated in Figures 8A and 8B. In Figure
BA, fhe stud 10 (including the piston head 10a and stud head 42), ﬂaﬁge 12, cover 14
and anchor plate 18 are configured in many respects just as they are in the above-
described preferred embodiments. The piston head 10a is slidably mounted within a
20 hydranlic cylinder 26', which is mounted to the cover 14. A shoulder 10¢’ within
the cylinder 26’ limits the motion of the piston head 10a in the direction toward the

cover. Bias means such as hydraulic fluid or a compression spring, neither of which
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known in the art. In a nulti-drum del ayed coker, the coke druns t&nggchlide
“taken of WQ¥¥E255ndi vidually in order to renove the coke fRaIsbbreoms The
table shown in 15 Figure 7B is one exanple of the control |logic that can be
used to enable and disable the entire nechanism |solation valves "SPx",
not shown in Figure 7A, are used to isolate the individual coke druns of
the multi-drum del ayed coking systemso that they may be opened and the
coke renoved. The control of the hydraul-i2bs- shoul d be designed so as to
preclude the 20 introduction of hydraulic fluid via port 32b when the
narrowed portion 44 of the boles of the anchor plate 18 are aligned with

t he openi ngs 48a, 48b. If the stud head is 42 | ocked behind the anchor

plate 18 andisﬁmibﬁia%@?@albﬁe%h%lé Cidnits@aisﬁma@%%gbo/iéltggg@@ﬁy b REEET

- (RULE 26) WD 00/65255 -24 1 T 2003 PGT. | NtT oduct1'6n of
hydraulic fl yj i 2 whi ch tends to_bias_the piston head 10a away
fromthe co #Ignésfﬁq @%ﬁ’p{ﬁ%@&%ﬂﬂeg(a}sgﬁ?\ggyg EHE g‘{\} H’sg"r%t hsaneharpiate. The
above-descri bed arrangenents are preferred because no hydraulic pressure
is used to cl&@peeiatebyver and flange together. Therefore, the vessel 15 5
will remain sealed even if the pressure in the hydraulics is |ost. However,

other, less preferredWitithtiri@iptmehd ptesthirzbd ﬂu%n%ﬁ&é&ﬂﬁﬂﬁ;ﬁ(frjclgfemion-
e

For exanple, the aspect of the invention whereby the piston h a can be

sel ec§ively t _he ilized clysively in
connect i on v‘v‘lra;na E’Egﬁﬁ%(t? eéi&ﬁf%?}pﬁ%%f@eﬁeqﬂ’g‘zﬁg?mﬁgé%?li‘%‘é’ﬁ PE%%@ or Fchr%ﬁ'ét
exanpl e, the stug 10 Qfed not be slidable relative to

the stud head 42 through the flange 12. The position of the anchor plate 18 dictates

which of these two operations occurs.
Alternatively, a mechanism can be employed to selectively bias the
anchor plate 18 away from the flange (imparting. relative force on the anchor plate
10 and the flange in the directions indicated by arrows A and A’, respecti\}ely). This
- can be accomplished by any of a number of mechanisms, such as a spring or
hydraulic cylinder engaged with the anchor plate and the flange, or a pressure ring
assembly like that shown in the Pechacek ‘384 patent, incorporated herein by
reference. |
15 In this arrangement, when the stud‘head 42 is locked behind the
anchor plate 18, the anchor plate 18 can be biased in the direction A to clamp the
cover and flange together. When the anchor plate 18 is oriented to permit the stud
head 42 to pass therethrough, hydraulic fluid can be introduced via hydraulic port 32'
to bias the piston head 10a away from the cover and retract the stud 10 into the
20 COVET.
In Figure 8B, the stud 10 (including the piston head 10a and stud head

42), flange 12, cover 14 and anchor plate 18 are also configured in many respects
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10 the piston 34, but rather can be formed integrally with or affixed to
the pi st oMOBM65255The cyl i nder 26 can be configured to perndbgfs 8R034
enough longitudinal play (away fromthe cover) to retract the stud 10 into
the cover. In this arrangenent, the piston 34 can be designed to

conpl etely disengage fromthe resilient menber 16. Therefore, care should
be taken to guard against the disorientation of the resilient 15 nenber.
Two ot her exanples are illustrated in Fi-@dres 8A and 8B. In Figure .8A,
the stud 10 (including the piston head 10a and stud head 42), flange 12,
cover 14 and anchor plate 18 are configured in many respects just as they
are in the above- described preferred enbodi nents. The piston head 10a is

slidably no it 2L ' | i nder . . wWhich i.g nounted to
t he cover 1%&239 3}‘1\43';4}%2? a]‘ffzfl%c’b%(mﬂ% %:ljil"l)h? Hgéf?ﬂff’(?ﬁﬂ‘gf’g%ntﬁ'i %P@Qa’ttﬁéalnl&fﬁhﬁﬁ of
the piston hlﬁad éOa jg ths direction toward the cover. Bias nmeans such as
hydraul i ¢ f IRI%8 78y Whichsap be ssieeively biasel awiay fiear thefcower GinpSURSTEIGTE SHEET
(RULE 26) W 00/65255 1 5 O CT 2003 PC I1USQV/ 10009 is illustrated, can be

enpl oyed on fotre odith¢ platsTRandthetdoeempinthe dirberivshs ifdicied bl asroReB apd gt on head
10a toward the cover (as shown in Figure 8A) to permt the anchor plate 18

to be rotat qgspew‘tehy)zmﬁoa{d&@aﬂ%%?%pr?ﬁﬂ%Eﬁ%%{f{}%‘?g‘é‘%@%&dgg%‘{ﬁgﬁlcﬁd via the

port 32' 5 can be used to elther es fie anchor
AL S R AT RN L
oeetrs. number of mechanisms, such as a spring, a hydraulic piston, or a pressure ring
assembly like that shown in the Pechacek ‘384 patent. The piston head 10a is
slidably mounted within a hydraulic cylinder 26", which is mounted to the locking
plate 70. A shoulder 10c”’ within the cylinder 26'" Iimits the motion of the piston
10 head 10a in the direction toward the locking plate 70. Bias means such as hydral'llic
fluid or a compression spring, neither of which is shown in the figure, can be
employed on the distal side of the piston head 10a to bias the piston head 10a toward
the locking plate 70 (as shown in Figure 8B) to permit the anchor plate 18 to be
rotated.
15 When the sfud head 42 is locked behind the anchor plate 18, the
anchor plate 18 can be biased in the direction B to clamp the cover 14 and the flange
12 together. When the anchor plate 18 is oriented to permit the stud head 42 to pass
therethrough, hydraulic fluid can be introduced via hydraulic port 32" to bias the
piston head 10a away from the cover and retract the stud 10 into the cover.
20 While the present invention has been described with respect to what is

at present considered to be the preferred embodiments, it should be understood that

the invention is not limited to the disclosed embodiments. To the contrary, as
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Al t er nat | we goiesms mechani sm can be enpl oyed to sel ectively %su%%o; &{chabi3
plate 18 away fromthe flange (inparting relative force on br pl ate
10 and the flange in the directions indicated by arrows A and A
respectively). This can be acconplished by any of a nunber of nechani sns,
such as a spring or hydraulic cylinder engaged with the anchor plate and
the flange, or a pressure ring assenbly_44ke that shown in the Pechacek

" 384 patent, incorporated herein by reference. 15 In this arrangenent,
when the stud head 42 is | ocked behind the anchor plate 18, the anchor
plate 18 can be biased in the direction Ato clanp the cover and fl ange

t oget her. Wen tt@g nchor plate 18 is oriented to permt the stud head 42
to pass ther &CHP ?D%VdF'&ﬂanEnqqflﬁsdn@aﬂedo@ qomer erainte dhodificdtipds and i ¢ port
32" to bias the piston head 10a away fromthe cover and retract the stud
10 into the @@ivagonearrangententpuimeludBd witidn SielgirkQundisospe sl M8 abPendal el Pead
10a and stud head 42), flange 12, cover 14 and anchor plate 18 are also

confi gured iRorBBMpleS tRB&! harbliRpid %’)t?f\r/‘\o 00/.65255, - 26
. E, ffiaR 2003 j ust Pas they ar EE?n yt]}hgﬁggove-%%gcdkgbog &% pisigns %
enbodi ment s. addi tional, | ocki Late 70, which can _be selectively
bi ased away @@%ﬁq‘ﬁ?d?’ee t@%@’é‘ih"( il’ff'ﬁ%&gi Wg“?‘léﬂa?q calidspvednephanismspianbe vyal and
the cover in the directions indicated by arrows B and B', respectively),
i s prdvi ded iB¥eadnas Bikbbe iappresiatd byf thoke skitlodin thacrd | Alsgeady oM hixab& gnchor
plate 18. This | ocking plate novenent can al so be acconplished by any of a
well-known spring-type components can be used as the resilient member 16, rather
than compressible spring washers. Additionally, the inventive closure mechanism
can be employed in other environments, such as autoclaves or other pressure vessels.

Therefore, the scope of the following claims is intended to be accorded the broadest

10 reasonable interpretations so as to encompass all such modifications and equivalent

structures and functions.

e
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nunber of mechani sns, such as a spring, a hydraulic piston, or_a pressure
ring assenbly like that shown in the Pechacek °384 pateni5 OGEOBER 8803 ead
10a is slidably nmounted within a hydraulic cylinder 26", which is nounted
to the locking plate 70. A shoulder 10c" within the cylinder 26" limts
the notion of the piston 10 head 10a in the direction toward the | ocking
plate 70. Bias nmeans such as hydraulic fluid or a conpression spring,

nei ther of which is shown in the figure, can be enployed on the distal
side of the piston head 10a to bias the piston head 10a toward the | ocking
plate 70 (as shown in Figure 8B) to permt the anchor plate 18 to be
rotated. 15 20 When the stud head 42 is | ocked behind the anchor plate 18,
the anchor plate 18 can be biased in 2% direction B to clanp the cover 14
and the flange 12 together. \Wen the anchor plate 18 is oriented to permt
the stud head 42 to pass therethrough, hydraulic fluid can be introduced
via hydraulic port 32" to bias the piston head 10a away fromthe cover and
retract thewgEOhAI:into the cover. While the present invention has been
described with respect to what is at present considered to be the

preferred enbodijrent sy giethAdinfd sbiec eShPla ERRE (14) Eﬁ%h%’{%g%_i)cﬁfai s not

limted to the disclosed enbodi nents. To the contrary, I'TUTE SHEET

(RULE 26) %Q{-e%ﬁ (133.7 thl; cgve%h)zaglg %Ian&q%yéa%h%lgag %t least one opening
theretbrough, the respective openings being aligned when the cover (14) is properly
5 positioned facing the ﬂapge (12), the mechanism comprising: -

a stud (10) extending through the opening of one of the flange (12) and the
cover (14), the stud (10) baving 2 stud head (42) at one end and a piston head (10a) at
the other end, the stud head (42) being sized to fit longitudinally through the opening
‘of the other of the flange (12) and the cover (14); |

10 a selectively movable anchor plate (18) disposed opposite to the other of the
flange (12) and the cover (14) from the ons of the flange (12) and the cover (14), the
anchor plate (18) baving a hole through which the stud (10) can extend when the .
cover (14) is positianed facing the flange (12), the hole having (i) a wider portion
through which the stud head (42) can pass longitudinally and (i) a narrower portion

15 . through which the stud head (42) canoot pass Iongitudinaliy, the anchor plate (18)
being movable berween a first position, in which the narrower portion of the hole is
aligned with the openings of the cover (14) and flange (12), and a second position, in
which the wider portion of the hole is alignsd w.ith.the .openings of the cover (14) and
flange (12); and

20 a cylinder (10b) in which the piston head (10a) is mounted so as to be slidable

substantially normal to the one of the flange (12) and the cover (14), the cylinder
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exenplified above, the invention is intended to cover various nodifications
and equival ent arrangenents included within the spirit ah8 QclPBER 2003
appended clains. For exanple, rather than enployi‘'ng hydraulic pressure to
actuate the pistons 34 and/or nove the anchor plate 18, various nechani cal
drive nmechani sns can be used 5 instead, as will be appreciated by those
skilled in the art. Al so, any of a nunber of well-known spring-type
conponents can be used as the resilient nenber 16, rather. than
conpressi bl e spring washers. Additionally, the inventive closure nechanism
can be enployed in other environnents, such as autoclaves or other pressure
vessels. Therefore, the scope of the followng clains is intended to be
accorded the broadest 10 reasonable int2#pretati ons so as to enconpass al
such nodi fications and equival ent structures and functions. SUBSTI TUTE
SHEET (RULE 26) 15 OCTOBER 2003 28 WE crans: 1. A nmechanismfor selectively
securing a cover (14) to a flange (12) of a pressure vessel (15), the

cover (14) gow) iﬂcﬁﬂﬂgz(zh&)h_aﬂﬁﬁhstd&;ﬁ(ainapthattﬁth&vmrepwimnﬁdasr(marrquh,

the respective openings being aligned when the cover (14) is properly 5
Bt endi ng- t et Ry RaEo ok e B SABTRL"UEE (he” Cover
(108) at. the. of Ryt vehl SeRER doyeofrefifi%e fg Tphof il "o
o ek B B0 B e e B e St P SR oo e
the 05t her O%rstt rI;rei\siﬁm:l and the piston head (103) is against the mechanical stop (10c), so as w

draw the stud head (42) against the anchor plate (18) fo clamp the cover (14) and the

'- flange {12) together, and
the piston head (10a) being selectively movable away from the mechanical
stop {10c), when the ancher plate (18) is in the second position, so as to retract the

stad head (42) into the opening of the other of the flange (12) and the cover (14).

2. The mechanism of claim 1, wherein the cylinder (10b) is mounted

opposite to the cover (14) and the flange (12) from the anchor plate (18),

3. The mechanism of claim 2, further comprising a piston (34) in which

the cylinder (10b) is formed.

4, The mechanism of claim 2, further. comprising an.outer. cylinder.(26).

in which the piston (34) is slidably mounted.
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flange (12) and the cover (14) fromthe one of the flangeq\élz and the
cover (14), the anchor plate (18) having a hol e through TOBER 2003
(10) can extend when the cover (14) is positioned facing. the flange (12),
the hole having (i) a wider portion through which the stud head (42) can
pass longitudinally and (ii) a narrower portion 15 through which the stud
head (42) cannot pass longitudinally, the anchor plate (18) being novabl e
between a first position, in which the narrower portion of the hole is
aligned with the openings of the cover (14) and flange (12), and a second
position, in which the wider portion of the hole is aligned with the
openi ngs of the cover (14) and flange 4412); and 20 a cylinder (10b) in
whi ch the piston head (10a) is nounted so as to be slidable substantially
normal to the one of the flange (12) and the cover (14), the cylinder
AVENDED SHEET 15 OCTOBER 2003 -29 (10b) including a nechanical stop (kite)

that limts nov nt of th i stan head Ca relative to the cylinder -
(10b) in a dire ion"?"x%ﬁc °§ﬁ'€-ﬁ’6r§ B&é‘%g@@?}“&w%@mﬂ%ﬁm@%) bei ng
sel ectively novable relative to the anchor plate (18) in a direction away
from t he arRos(33n, 329 intedhe oylse Aylinder &6).Hibe Ppitabaing pgated an pppasitesid® i r st
position and the piston head (10a) is against the nmechanical  stop (lICQc), so
as to drawdflike pistod (38ad (42) agai nst the anchor plate (18) to clanp the
cover (14) and the flange (12) together, and the piston head (10a) being
sel ectively novable away fromthe nechanical stop (10c), when the anchor
plate (18) is in the second position, so as to retract the stall head (42)

into the opening, of ke fidhiffisrRbf blen b! RRGEr kohiprisffith feBReRMEhbe: L16)-

biasing the piston (34) away from the one of the cover (14) and the flange (12).

7. The mechanism of claim 6, wherein the resilient member (16) is a
spring washer adjacent to the piston (34) and through which the stud (10) extends, the
spring washer being disposed so as to be compressed when the piston (34) is forced

- toward the one of the cover (14) and the flange (12).
8. The mechanism of claim 2, wherein the mechanical stop (10c) is
formed at a constriction from a wider portion of the cylinder (10b), in which the
 piston head (10a) is disposed, to a narrower portion of the cylinder (10b), through

which the stud (10) extends.

9... The mechdnism of claim 1, wherein theanchor plate (18) is disposed

opposite to the other of the flange (12) and the cover (14) from the cylinder (10b).

10.  The mechsanism of claim 9, further comprising:

AMENDED SHEET



2. The nmechanismof claim1, wherein the cylinder (10b) |s nDunted 05385|te
to the cover (14) and the flange (12) fromthe anchor pla 5

mechani smof claim2, farther conprising a piston (34) in mhlch the
cylinder (10b) is forned. 4. The-mechani sm of

claim 2jurther.co:nprisinganoutr. _cylinder.:(25)~ in which the piston (34)
I's slidably nounted.. AMENDED SHEET 15 OCTOBER 2003 -30 . 5. The nechani sm
of claim4, further conprising a pair of hydraulic fluid ports (32a, 32b)
into the outer cylinder (26), the ports being | ocated on opposite sides of
the piston (34). 6. The nechanismof claim3, further conprising a
resilient menber (16) biasing the piston (34) away fromthe one of the
cover (14) and the flange (12). 7. The.sechani sm of chum 6, wherein the
resilient nmenber (16) is a spring washer adjacent to the piston (34) and

t hrough which the stud (10) extends, the spring washer being di sposed so
as to be conpressed when the piston (34) is forted toward the one of the

mechani cal otop. ?ﬁ%“é?ﬁ.“%‘”’ e R ! GRS RhE T QR R IR QT L on o
nar rover  poPFECBRE pm e tkr 980‘5@?5%‘%)%9 At OB A Che ot ead (10)
(iey e d?;bagelg%a%%%@??@%w&%gs@ﬂ%am%e 4 e e by e R cover
( 14) Tromt 22%) cy}li lhggc:%ron substa)nnally normal to the one of the cover (14) and the ﬂange
5 (12),
wherein the cylinder (10b) is formed in the piston (34), is aligned with the

opening of the one of the cover (14) and the flanpe (12) , and is movable between a

locking position and an unlocking position, the locking position being farther from

the one of the cover (14) and the flange (12) than is the unlocking position, and the

- 10 piston head (10a) moves within the cylinder (10b) of the piston (34) between an
extended posiﬁoq and a retracted position relative to the piston (34), the extended

position being closer to the one of the cover (14) and the flange (12) than is the

tetracted position.

11.  The mechanism of claim 10, wherein, when the piston head (102) is in
the extended position, (i) the stud (10) can extend through the openings of the cover
(;4) and flange (12) and through the hole of the anchor plate (18) with the smd ﬁead
(42). spaced.from the anchor plate, (18).if.the.piston (34) is in the unlocking position,
and (ii) the srud (10) can extend through the openings of the cover (14) and flange

(12) and through the hole of the anchor plate (18) with the stud head (42) clamped
against the anchor plate (18) if the piston (34) is biased toward the locking position

and’the narrower portion of the hole is aligned with the opening of the flange (12).
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10. The mechanismof claim9, further conprising: AMVENDED SHEET 15 OCTOBER
2003 .31 a hydraulic cylinder (26) nounted to one of the »QGTOBER 2003t he
flange (12) opposite fromthe other of the cover (14) and the flange (12);
and a piston (34) nounted for slidable nmovenent within the hydraulic
cylinder (26) in a direction substantially normal to the one of the cover
(14) and the flange 5 (12), wherein the cylinder (1Qb) is fornmed in the
piston (34), is aligned with.the opening of the one of the cover (14) and
the flange (12) , and is novable between a |loc?ting position and an

unl ocki ng position, the |ocking position being farther from The one of the
cover (14) and the flange (12) than is the unl ocking position, and the 10
pi ston head (10a) noves within the cyliggder (10b) of the piston (34)

bet ween an extended position and a retracted position relative to the
piston (34), the extended position being closer to the one of the cover
(14) and the flange (12) than is the retracted position. 11. The nmechani sm

of claim 10, wheg<in, Lemi e s 1n__.the, extended
position, (i) thieﬁstug (10 canméf)%g%%cﬁf ﬁg’g{ﬁég@%ﬂéﬁ%ﬁﬁflﬁﬁgh%ém{ e cover
(14) and fl angk \t. he. hole of .fthe anchor plate (18) with the
snd head (ﬁg’?g’p?&% ?dzaf ?gb%%gﬂ%ﬁ%%ﬁ“p‘?é?‘éﬂ(q@y e Rt bsinglesiteslon i s in the
unl ocki ng position qﬁg A i& J}e stud (10) can extend through the openings
of the covePPROHSSSU% S ‘aéf@tg cit 2) and through the hole of the anchor plate
(18) with the stud head (42) clanped against the anchor plate (18) if the
piston (34) is biased toward the | ocking position ' -

13.  The mechanism of claim 1, further comprising at least one piston (34)
| secured to the other ot." the cover (_14) and the flange (12) so0 as to be slidable in a
- direction substantially normal to the other of the cover (14) and £he flange (12) m
 alignment with the opening therethrough, the piston head (10a) being mounteq for

slidable movement relative to the pistan (34).

- 14, The mechanism of claim 13, further comprising :

a resilient member (16) biasing the piston (34) away from the other of the
cover (14) and the flange (12) 50 as 0 bias the stud head (42) toward the oge of the
_cover (14) and the flange (12);

5 . | g first selectively activated actuator for overcoming the bias of the resilient
member (16) to force the piston (34) toward the other of the cover (14) and the flange
(12) and to force the piston head (10a) tqward at least one of the cover (14) and the
 flange (12) elative.to the .piston(34);.and..
a second selectively acrivated actuator for biasing the piston head (10g) away
10 from the other of the cover (14) and the flange (12) relative to the pismn (34),
wherein, with the anchor plate (18) in the first position and the stud head (42)

opposite (o the anchor plate (18) from the piston (34), deactivating the first actuator
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and' the narrower portion of the hole is aligned with the opening of the
flange (12). AMENDED SHEET 15 OCTOBER 2003 -32 12. The neld&GTQRER 2083 m
11, further conprising a pair of hydraulic fluid ports (32a, 32b) into the
hydraulic cylinder (26), the ports being | ocated on opposite sides of the
piston (34). 13. The nmechanismof claim1, further conprising at |east one
pi ston (34) secured to the other of the cover (14) and the flange (12) so
as to be slidable in a direction substantially normal to the other of the
cover (14) and the flange (12) in alignnent with the opening theretl uough,
t he piston head (10a) being nounted for slidable novenent relative to the
pi ston (34). 14. The mechanismof claim 13, further conprising : a
resilient menber (16) biasing the pistem®3(-34) away fromthe other of the
cover (14) and the flange (12) so as to bias the stud head (42) toward the
one of the <cover (14) and the flange (12); 5 a first selectively activated
actuator for overcomng the bias of the resilient nenber (16) to force the

pi ston (34) fepmid thelrbili hembef (16) & By tie stulhead (UP) aBfndt R Rhor( and to

force the pi'ston head (10a) toward at | east one of the cover (14) and the

- flange (i2) iNEihe Bvel (1S 'ﬁaﬂgé X . _ a second selectively
activated ac(ti%)gdtj%? o?hebig‘éegi(ng étﬂﬁe p spgi%glgr’%%ga) away - 10 fromthe

ot her of the cover.,(14 nd e.tl ange (12) relative to.th i ston (34),
oherei m wi th s he b BpF plel Bk BNAR s{chad phudh st i e B ERabt o) head
(42) opposite_io_the anchor plate ((_18) fromthe piston (34%,. deacti vati ng
the first acdpfastiyating the second actuator retracts the stud head (42) through the wider

portion of the anchor plate (18) bole and into the opening of the one of the cover (14)

and the flange (12) so that the cover (14) and the flange (12) can be separated.

15.  The mecbanism of claim 14, wherein the first actusator and the second
actuator comprise means for introducing hydraulic fluid into the hydraulic cylinder

{26) on oppusite sides of the piston (34).

16.  The mechanism of claim 14, wherein the cover (14) and the flange )
| have matching pluralities of the opgnjngs, the anchor plate (18) has a corresponding
plurality of the holes, and the mechanism comprises a corresponding plurality of fhe
studs 10.

17.  The mechanism of claim 16, wherein the mechanism comprises a

plurality of the pistons.(34), each of the studs.(10) being, secured.to,a different one.of

the pistons (34).
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AMENDED SHEET 15 OCTOBER 2003 -33 permts the resilient menber él6 to bias
the stud head (42) against the anchor plate (18) to cl anhpSQfel 2003)
and flange (12) together, and with the anchor plate (18) in the second
position, deactivating the first actuator and activating the second
actuator retracts the said head (42) through the wider portion of the
anchor. plate (18) hole and into the opening of the one of the cover (14)
and the flange (12) so that the cover (14) and the flange (12) can be
separated. 15. The nechanismof claim 14, wherein the first actuator and

t he second actuator conprise neans for introducing hydraulic fluid into
the hydraulic cylinder .(26) on opposite sides of the piston (34). 16. The
mechani sm of claim 14, wherein the cove¥* {14) and the flange (12) have

mat ching pluralities of the openings, the anchor plate (18) has a
corresponding plurality of the holes, and the nechani sm conprises a
corresponding plurality of the studs 10. 17. The nechani sm of claim 16,
wherei n the nmechehi srTkompchasiem of claidni7a wheneirodt ledseoys oftthbenselec@®ely . , . each
of the, studs..(10). being; secured:to.a different,one..of the pistons

(34). AVENDRRySHERduibrRiioBER 407 actittod iat SHEIATREHMN beikef mledhd 17,

wherein at | east one of the selectively activated actuators includes a

pi ston act U@ﬂeocfftﬁé%toils ml)t aneously engages nore than

19.  The mechanism of claim 18, wherein the anchor plate (18) and the
piston actuator are substantially anmular, and the piston actuator simultaneously

engages all of the plural pistons (34).

20.  The mechanism of claim 14, wherein the anchor plate (18) is
substaptially annular and rotatable circnmferentially relative the pressure vessgl (15)

between the first and second positions.

21.  The mechanism of claim 14, wherein the piston head (10a) of the stud
(10) is mounted for slidable movement within the piston (34) in the direction of the
movement of the piston (34), the stud heﬁd {42) and the piston (34) is positionable on
opposite sides of the cofer (14) and flange (12) when the cover (14) is positioned

facing the flange (12).
22.  The mechanism of claim 21, wherein the pressure vessel (15) and the

cover (14) are each substantially circular in cross section,

the fiange (12) and the anchor platz (18) are each substantially annular,
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one of the pistons (34). 19. The nechani sm of claim 28, nchor
plate (18) and the piston actuator are substantially annllggd hﬁ;ﬁgos

pi ston actuator sinultaneously engages all of the plural pistons (34). 20.
The nechani sm of claim 14, wherein the anchor plate (18) is substantially
annul ar and rotatable circunferentially relative the pressure vessel (15)
between the first and second positions. 21. The mechani sm of claim 14,
wherein the piston head (10a) of the stud (10) is nmounted for slidable
nmovenment within the piston (34) in the direction of the novenent of the

pi ston (34), the stud head (42) and the piston (34) is positionable on
opposite sides of the cover (14) and flange (12) when the cover (14) is
positioned facing the flange (12). 2235Fhe nechani smof claim 21, wherein
the pressure vessel (15) and the cover (14) are each substantially
circular in crass section, the flange (12) and the anchor plate (18) are
each substantially annul ar, AVENDED SHEET 15 OCTOBER 2003 -35 the openings,
the hol es and the stﬂl#solﬂ(@@ﬁ ghechalessanditheisteds @Ppanedlidttibutedbarpend mbery of t he
pressure vessel (15), and the piston actuator is substantially annular and
simA taneopsﬁpheeylgﬁgxe:presmhrle vefsel {16),2ingt ons (34). AMENDED SHEET :

the piston actuator is substantially anaular and simultaneously engages

all of the pistons (34).
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