TWO- Pl ECE CLOSURE DEVI CE FI ELD OF | NVENTI ON The present invention rel ates
to closures for sealing the end of a pressure chanber, such as a pipe or

pi pel i ne.wbhwey/spmei fically, the invention is a new typecefusedossise: devi ce
to retain the closure door in a closed position and withhold the pressure
froma pipeline. BACKGROUNBYO-PTHEH NVEDST Q¥ QEYBOE pi pel i ne cl osures use
a varying range of neans to withhold the pipeline pressure and retain the
door cl oged pigncinidrwgigss npl e threaded features, interlocking bayonet style
connecti ons, I arge cl.anps, and narrow fl exi bl e conpression bands. For
exanpl e, U. S. Parentidmvengmrenty omerirs §7 rerling hejcsd gbyrmayanembooet i
March 114 2008 y i Gk @pdigehpse: fvGiibs Wi @Jv‘eggga ake l@@%u&g&»ﬁem% gavi ng
| ocki ng segnents that are either carried by a thin carrier band or by

parti al E&PFT dror Bandose gnaktismd criald e palbsee m}@éli‘@%gﬁ i nt er connect ed

| ocki ng segnents.) A slot segnent |ocated between opposing ends of the

| ocki ng nmenber conpl etes the 360 pressure bearing surface, and a |inkage
mechani s BYHKERGORICO S HE RRVENTHWINh t he opposi ng ends. Actuating the |ever
effectively pulls, & - el 3 Lng. ther.so.Lhat the

| ocki ng rrenbgr 5\?1 s“{%1“\r,\,}a)id?;}a}11 9,<rxe§-y?§(: }f Qg tTon FEabst {111%1(9{9% TR, givent’,”
however , aib srenoiediobn aas@orrpiiargi yumﬁpainaftded aadmlamdane:ndemi ,sa&m\onz\far om
that of thg\ ever. No curr ent. clo uses e series of ear bl ocks
to retai i prpelr ne”b?*e*%%ur‘g “Fhe" ?ﬁé@f 81“8}&’5‘0% “g}r‘rtj FPnREGH oée*t he?lix n such
a way as’ w aﬂ ow the BNl ikedasgen| yodcoamenant {1 andtc ol RapseeWiidie o
itself. Nor does. any current clos place the holding band in :
comuni c &SRR R RH S PErAts h‘bmf‘g‘\’}“gfﬂ‘* t’r‘@:“r‘\”“ﬁ“h‘gt‘f {}éf FHEE Bet ey &fitesul t s
i N aut omatdiCoShynubkianesus aaliuatinens of \ﬁdﬁﬁysiz@n&v«%h@a i %km& henghy
causing the holding band to expand or contract SUMMARY OF THE | NVENTI'ON A
closure HEUFEE’ atsoT HERE IR oY BRTFSR SRRl tgeschahuphrvongleln access
port ;and;gennect.ed..tQ. @k*p\':.@s‘%@r QinR R b SV G @RmB Pl REOL R, fﬁf lne. A
door sized to close off the access ‘port carries a circunf erent | hol“di ng
band t hatndis Avidiensups dfeaeifehiedspol hnteradnnbdt éeksiyenrnipk @eﬂr@wasndna

keyst Onei?She“%w Q! Q\%KY 5 mha ru!isr!}s FL %8@&? Qts}%qz} S{]'?casri{}flg 9?‘k§ ‘ﬁgg‘v\eu % teh T «e & § 3 3
rotation reia Fve t'o one anot movenent of -t he Keyst one shear
bl ock al ewseitihestkizf ina dhdepe numi amon{ rOm {lmi of the lever.

Ne curvent closure uses a single series of shear blocks to retain pipeline pressure, the shesr

20 blocks heing lrded together in such a way as o allow the ontire assembly to reteant and collapse
within #self. Nor doey any current closare place the holding band in commumication with an
operating fever such that actuating the lever resglts in avtomatic simulianesin sctuation of a

keystone shear Block, thereby causing the holding band to expand or contract,



rotation to occur, causing the circunferential holding band to coll apse
within itself froman expanded-engaged position to a contracted-renoved
posi ti on wel2atoosessto sai d hub. Wien in the expanded- engagedispamiosisan, a
portion of the shear bl ocks and keystone shear block are retained by a

ci r cunf er@MMARGDGOUEE INVENGINND. The shear bl ocks and the keystone shear
bl ock have a thig LA ive.fo sferring a S
created by a tﬁre“é’s{}r i\%}té R giﬂ%%{(g%h ir’t%t‘%(r;L Ace m th ‘door ¥ ¢ g‘t‘ﬁ p‘Fl‘ubj’\/\/hen

t he hol dicngrebadieh & y8oshas flﬂatmxpamdﬁd-p&mgiagaﬁidp@sIﬁlﬁo@ﬂx e micka At HE access
contract ed- rermved position, th &g gumc ereéttlal( hol ding .band is et ai ned
by a si d& WEFT T OCAT B BR T HE'H é‘f" R & BRI W 0B 6V TR PHPEFEShEET ed
shear sbl mk»s atie: oneel St}m Ut ypesrntaum(ﬁlmhand gfaneamiat 06k angduan eend,band
shear bl ock. Each md band shear bl ock S first end and a second end and
a pin conetts®riie “€etond’ eiﬁd&bf“"’ﬁe“’%lt’cc%‘ S ERe SR SEOCBREOBF M sditacent
bl ock. Thaddu Stocand «SQEQNE: @RS ORY A ANRLR MRk tngtomnthatﬂtsalzzmﬂmw th one
end receiving the opposing end of an adj acent bl ock. Alternatel y, the ends
may be fIFERREEE tféé ‘%ﬂﬁ‘d’“ o B PEtEC R MOYEY PhE orSEEREr sEbiect | ng adj acent

bl ocks in conmizpat: Qn*\"&tﬁd&ukh@w% iR {)tﬁ’[ﬁﬂy@f t’tah@he.%n{‘;!mb@qgc bl.ogkshave a
first and a second end, with irst end being mated or connected to the
opposi‘ng PERY Hof ey acefmlmhemhbamwvshearw Bitocklic The Wedondd drdiwfiothe
end- Dand ROk Bl FRIMOLETLE AN M, KIS KAUSHENS,SAEAL.B g0k Ao di ng
band operat| ng handle I's i n conmuni cation W h a drivin ch,

turn, issadimg csem’mm: cmq oinhovisdy ¢ e hktewfsttome heldeqrhatt Bok *mAet).ua‘N ngtsthb
handli e c ses. the keys hear Dbl X rd.y ertical

directi Oﬁxq ‘s{) \,3 arncrr%\rigaﬁultexums‘bpdérmtwﬁe mt]gsmgtﬁ\endﬁyﬁm@' étz%zhé mb‘li’ock i s
control | éd mns: paﬁ t» mby& sstfandmhfnmtngtmtmat ride in a slot of a face plate
connected to the do % sure device alep i ncJ udes, a ressure rnlng
| ock. " The pressu?'e” t’ Sm DERCK 8re ‘@cef\l‘éd"‘b‘y LOHEROE SR PO hE RS

band opebatisbg: bandl e@ biidbhel @rgaged hposiiti @8 and Re:BAESEIURE e ;HJL.&Q.EJ OCk
prevents novenent of the hol ding band operating handle. A better

under st aHdiPHG O™t Heve ﬁ“tﬁ%%t‘eﬁ‘dé‘tﬁ‘ g %alf‘l“dtﬂe‘mob'tga‘i nelf Fromitnent 6pdsaning

det ai | edp@esChiptd omrgfatihe Breher ézﬁd«@m}&?@ 't}ge Erltp& B0dnelaimB i taken, i n
conjunction with t he attached dr awi ngs. DESCR OF THE DRAW NGS
wtely, the ends may be flat surfaces and a plate | ml« may be ssed for eomseting 'zt.i‘t avent

blocks 1n combination with the pin. Stmilarly, the end-band blocks have # first and a second end,

with the first end beiag mated or vonnected to the opposing end of an adjacent mid-hand shear
tock. The secnned end of the end-band block i In communicalion with the keyvstone shear block,

PO TR N

A holding band operating handle i3 in copvmumication with a driving ok which, i turg, is

in connnunication with the keystone shear block, Actuating the handle causes the keystone shear

23 blogk 1o move in an upward vertical divection.  The linear movenent and alignesad of the

1.

keystone shear bock 8 controlled in part by standoff pins that ride I a sl of & face plate
conmonted 1o the door
The closare device also ncledos a presswre warning lock,  The pressure winming logk ix
- 3 “ a nesrtian of i } ii o Bya i Srerating ey ﬁ ¥ ﬂ & gnoaced nogiiivar the mregaurs
meetved by 2 portion of the holding band operating handle. In the eugaged positinn, the presaurs
30 warning look prevents movement of the holding band opavating handie.
A betley understanding of the closure device wilf be sbtained from the fullowing detailed
desoriptin of the eferred embodiments and clims, taken in conjunctiom with the aftachsd

drawings.

eV



Figure | is a front view of the two-piece closure device inits |ocked and
engaged position within an access port of a hub connected to a pressure
chanber . wo<eromssssef i nterconnected shear bl ocks and a leeyaiseovs/osdsear bl ock
forma circunferential holding band that transfers the stresses created by
chanber éﬁé%gi}?@ﬁ%“&ﬁ?§h§§¥ﬁipﬂ'@hﬂf‘ﬁt¥(i‘¥nt erior face of the closure door to the
hub. Figure 2:is.a. \ ol 0s eLaken along se t(lﬁqn l.ne 2-2
of Figure 1. %hg ci rcu\rlr\g‘gév;“e\'\nhLeth ’01'[’{%‘% (,ﬂ)% n'ci “l”ﬁ’siklr eé(g‘l}\ve E%QQ a m“ s

ci r cunf epelfiti :@lacgroeve: fmrimbhemhutb\ ﬁl’hm%wshmn&m she:arr \bhomk: chsneciofirieet ed to
aholdln band .operating h ‘ . . v of Lhe.closure

devi ce g’ s Fik‘(‘d“én “ g}é‘i{@ed“ “o‘sl m%ﬁ“mﬁé iﬁ’& Hé’lﬁg%l\‘lé‘{i 5 S EE ST e

war ni ﬁg I aekd bwkiaahed ge %xﬁﬁe«tﬂtﬁdzp@ytht breerio ldé ﬁ@@&ﬂdz;@@@fr&{‘ﬁmguhandl e, are
provi ded. Fi gure 4. |s an isometric vi ew, f the cl osyhe devi ce i | ocked
and engaged poSiti-on® WHen BHga§Ea, dothe %f‘éé@ﬁﬁré‘w gt Bk *vb’r e"ve ¥s an
oper at or cfif@RmAk ngatpeaaholsdu,mtba@d OResmAkNG handli@ . Fhaur edieysions
illustrates the closure device with the circunferential holding band in the
| ocked aftf*ehgdgRe EroeEn “postuste! Certe 8464 | | ustrates the closure device
in the unl ockegyand; engaged Pes LidQR- dTRE IPLEBSMLE WAL ARG ol Q{:ilﬂ(l I8 dfmr

di sengaged and no | onger preventing an operator from novi ng hol di ng
band * gpe?ﬁﬁiehqwhah%pe“ wETgerlectz whtdhds rereir elsbst the helitos dred fetwme mnmt s

unl ocked . angd.gi sengaged position. Lifting the holding band operating handle
causes the keystone shear block to nove in a vertical direction which, in
turn, causes ltihec shear Whotksvitw of dtbatf@wwaﬁt:eu.bnmme:dixﬁabtzfat e:m\*@'fgat\hze“shear
bl ocks than causes . th X t apse and r 'g\\r C \ tsel f.
Si de wal Fkgpcag‘g g‘r“é an S irggtl‘a‘i”g nlg%ﬂdl?\m"e&(ﬂl R rii‘mbm i Ig“\/\glmrj%““B;mmk

i |1 ustratgsativhéxelosur e deV| ce | n the open p05| t| on pr OVI di ng access to an
interior space of .the pre anber.. Figure 9 strates an, enbodi nent
of the hol di ng&Band" ‘i\ﬁ‘Wﬁ bﬁot‘ hé %‘H‘éa?“ 18(:1{‘3“"%{ émﬁi} OIS BB 196" %not her
by pi ns. sfckyat-i ngsdhesiiel di ng band operating handle will retract all of

t he

Figure ¢ Hiustrates the closwre device in the unfocked and engaged position. The presaure
warning lock w disengaged and no longer preventing an operator from moving the hedding hand

operating badle.

20 Figure 7 Hlastrates the closure device in the unlocked and disengaged position. Lifting the
holding band operating handle causes the keystone shear block o move 1 a vertica] directioa
which, in turn, caoses the shear blocks to rotate. The linuted rotation of the shear Blocks then
causes the holding band to collapse and retract within #tselfl Side walls captore and retain the

collapsed holding band.

25 Figure ¥ iHasirates the closure deviee i the open position, providing access (o an interior
space of the proswsure chamber,
Figare ¢ iustrates an embodiment of the holding buand in which the sheay blocks are all
Hnked one o another by pins. Actuating the hoiding band operating handle will retract all of the
car blovks from thelr engagement in the hub,
36 Frgure 10 illustrates an altomate embodiment of the holding band n which G mid-band

shear blocks and end-band shear blocks have flat ends and & recess for receiving a plate bnk and

e
s,



shear bl ocks fromtheir engagenent in the hub. Figure 10 illustrates an

al ternate enbodi nent of the hol ding band in which the m d-band shear bl ocks
and end- baodosisass2bl ocks have flat ends and a recess fe@cTrnseaornsosy2 a pl ate
|l i nk and pi ns. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred
enbodi meABEAgE. P‘Efiliég*‘"%’iﬁié}}éﬂ&‘I’iaﬁﬁPBFW‘RRFMWMHMENTBM with reference
to the draw ngs.and the nt.s WLl Lustrated in Ir. S. .Ihe el enents
are identifie ‘”"t{f iw{fdgﬁigﬁin%‘” rilu(ﬁb)m‘ i”&@ fok Ou"rgt‘ %‘evrfégqét) IHEI‘“‘? band
12 Accesshepbnting &2th e BuCik chndred it ihaldredge. 68heEzﬁdn@(ﬂs Huth 6 ih &y 2& Hi nge
arm 65 Recess 24 Neck 66 M d-band shear block 26 Goove 67 End-band shear
bl ock 28 HN{E 868 Hol di ng band operating handl e 30 Door 69 Shear bl ock
plate |ink 3206kdedwaldl 70 Handl e |inle 34 ddingerpost 72 Pivot pin 36 Face
plate 74 Pi voé pin 38 Quter edge 76 Hgl ding band edge 40 Door opening

handl e 86~ KeysSt'6i ¢*“Shear bl ock 44 Thr éfadeéf ‘hol e 82 Standoff pin 46 Interior
face 84 DBxi VviNga Jz\ln{fn‘qisx&@tel’l or face;:86 Vegntical slot 50 Pressure warning
| ock 88 St andoff pin end 52 Threaded shaft_ 90 Side wall tab 54 Handl e 92

St andof f “pi n bt 64 End
22 Hinge arm &5 Recess
24 Neck 66 Mid-band shear block
28 Groove &7 Bnd-band shear block
28 Hinge amm 68 Holding band operating handle
3G Door 69 Shear hlock plate fink
33 Sicde wall 76 Hunddle fmk
Hinge post 72 Pivet pin
38 Face plats 74 Pivot pin
ey esdge 76 Heldding band edge
& Door opouing bandle 86 Keystone shear block
&4 82 Standoff pin
46 84 Driving link
48 36 Vargeal slot
30 Pressure warmning lock fd Standeff pinend
N Theeaded sinft S0 Side wall tab
54 Handle 92 Stardoff pin
94 Arcuale-shaped alot
S Reforring o Figares 1 fo 4, g two-piece closure devicr 10 provides a quick-acting closws
to g acsess to the fitertor of & pressure chamber such as a pipeling (ot shown) whes closie
Y i opan, but withholds internal pressare when closurs 10 s closed. Closure 10, whon i the

closed and locked position, 18 capable of relaining pressure Pin the chamber by trmnsforring the
streas caused by preasure P from the inside surface 46 of the door 30 back bite the bub 20, Heb

Hy o 20, which iz welded onto the end of the chamber opening, s of a type well-knows in the art and

vpially includes a reduced neck portion 24, The pressure P on the entire mside surfaos 46 of the



94 Arcuate-shaped slot Referring to Figures 1 to 4, a two-piece closure
device 10 provides a quick-acting closure to gain access to the interior of
a pressurwochen3ess2zsuch as a pipeline (not shown) when ecoaise@9obsosis open,
but w thholds internal pressure when closure 10 is closed. Closure 10, when
in the cliogeld wamebs| \6@4&9&1@@9@%» o which agapablecbe thetabnidyg prédsurer B in
the cha o N s LN e 3LLes, LERSUL e, P frol i nsi de
surface 4 ?yu {\\@P % %&%k |ﬁ%to th el&ﬁﬁgd%diégyi—i%i? Wwhi %Fln“mm‘ﬁ}:%d

ont o t he “ewdiiof "?tah@ at:«haﬁrbrenc opeicreg intp shaifnhar 4 ypé Oiteid Henowmiredtiie tar t and
typically dnelu ,‘wd ced, | pressure P on. ntlre
i nsi de surfaicie zdi t{ge og(ri} g‘%éf}gg g (9“ T )sus“eigm‘ FEhE “d b 3‘6 \Aﬁ &K are

t r ansfier pedhutie o« he\i\@uﬁ(EFm\eiﬂig&us@ﬁai@zfm*inﬁﬁ cd@@m :30 stchighed hewdoorageormmiry.
These stresses .ar.e thgn t an: ferired mfo the cirgc rrferentlgl hol di ng band
60. The 3tr 88568 1 WA kr 8 CF SHSHEF 8y “IHES tak WO R BEKE 86 4r'&F Hen

t r ansf er pade: mtse: theehubmz&aibee@uee the edge 76 of the hol di ng band 60 is
captured in a in the hub 20. The g eomatrY groove 26 and the
materi al ar ouf‘nﬁ fh’g 1"0}6\7% B ‘“a’r“%“”ol’é?sﬁg‘t‘i‘éd Fisiie s *a‘*‘ffra‘ﬁh‘e*r Y Hat c¥f&thub 20
i s capablig.ofs wmhel slisn@nt he inessesidfaba &d ;P fransf arfed 4t Qud t
froma predeterm ned range of internal pressures P. The hol di ng band 60 is
the d€t uafREBERARIST WK FEduh RR &0 ostirecigéypeeniohehapt ictmvs@ﬁws ¥ drvean
expanded .pasi.& LoR-d.nwhieh. the . al ESJO TS S Sl gsses
fromtheygﬁamg)efg pr esz\g{]r{e IP}?nth)luﬂ}) ﬂuga qnﬁg a g{%n}??ac ed gélltilion wher e
hol di ng bemdgo6 0wl bival &’ mel:mactiewjtﬁ‘fqeomwex gkt 2@6 anet mmeeif »outneoa’wt he
way and allow,t QL 2 . Hol di

i ncl udes J(;II’IQI r%t gr conn{eci ,edﬂ igﬁé)p) rk &g xaé ?ma%g nb‘i is;\ik i 6%19 3 Ke »géiﬁd band
shear bl @ekswi@?\ %?achwdw \nsk;eedwt;&nanfmcd;iamezhﬂmm idmihanﬂms;ﬁreaﬁu&bheczl&u 66snignd a
keystone shear ‘ onyuni cati o th the end-band shear bl ocks.

Si npl'é unl ocki ﬁ‘ d 0(‘)"pglrgildﬁ)éft OV B %“‘*Cu‘ }M‘ E\ i Fb‘w(’tiﬂ OO 3b U0 BEET and

al | ow accesshtoet: hex igantents of the chanber through access port 12. Figures
5to 8 illustrate cl osyre device 10 as it passes froma | ocked and engaged
position to antlifl oEked  HsdngEghE P HOETIS B ¢ EIrbEUPE HevEe 8O

desi gnedid i \§eReB (B EdMatch REQRE @Rk &ARRAL ‘e@en Me; er w3 e by hout
first unlocking the door 3 ‘i’ process of unl ocking t door 30 incl udes
r emovi ng ETPIESSHT erWaPhiy *Pdcﬁmsfdnﬁha*ﬂ%Fm ipoesr At hweasde@‘ shafieck82 and a

203 the door 30 includes ramoving @ prossure warning lock 50 that includes a Sreaded shaft §2 and o

handle 34, Ses Figure § Threaded shaft 82 15 received by a threaded through-bole 44 within
disor 30, See Tigure 8. Pressare warning lock 30 will warn the operator if theve i any renmant
pressure P within (e chamber, In this manner closure device H warns the operator of a posaible
dangerous sitnaticn within the chamber bafore the door 30 is opened. When engaged, pressure

25 warning lock 30 prevests the movement of holding band operating handle 84, thereby ensuring
that holding band 60 remaing in an expanded-engaged position. See Figuse 3.

{xace the operator 1§ reassured that the chamber is not prossutized and the door 30 &
arfocked, the operator can then disengage the holding band 60 from the hob 28 by actuating the
fslding band oporsting handle 68, See Figure 7. Holding hand Qpe'ratfng handle 68 i pivotally

3 conneoted o Yace plate 36 by pivoet pin 72, and a handle link 70 s pivotally connected to handie
H% by pivat pin 74 Activating operating handle 68 will cause the holding band 80 to convart
from an expanded-engaged posthion to 3 contractedyemoved position. The door 30 wauld now be
disengaged fixan the hub 20 and able w be opened through the door opening handle 40 See

wn! %)
Fgure D,



handl e 54. See Figure 6. Threaded shaft 52 is received by a threaded

t hrough-hol e 44 wthin door 30. See Figure 8. Pressure warning |lock 50 wll
war n t he wpenawms3sef there is any remmant pressure P w Phirrustée/osisanber. I n
this manner cl osure device 10 warns the operator of a possible dangerous
situation mﬁtﬁﬁﬁ?@h@ﬂ@hﬁﬂbéﬁFb@ﬁ@ﬁé@ﬁhéﬁd@@ﬂUﬁ@ i@&@péWEH@}MWeW*ehgaQEd
pressure warning..ock 50 Ver nol di and\gperatlng
handl e 68, thereby en‘sgg“rlilp it Vl%m %I ne &band "\Gb‘“mg‘“‘ '$ g" noan oo e
expanded%engmgeﬁmpes*kRen!&Sebc&ﬁ@ukeﬁ@(ﬁCﬁceumﬁﬂ§b@eﬁa@mr?\s+meassmmed
that the chamber is not. g esF uri ﬁ ndutq ooL 30({5 nl ocked, the
oper at or “CAN Théh Ui'sengae tnde Ibl?dl ng" Bae 80 "o ThE“HiE B pymies

act uati ngatdies holsdisg Jand mpef abiang thandke &8 (oBgeg El*&k&i‘&ﬂxmﬂ:‘hindhﬁg\ band
operatlngwhgngle @8 IS 8 g anectﬁd to fagg 6 by PIVOt pin
72, and a' KAndPe Rk $6 & b‘r\/‘ £y EBARBEE ddif oV ha “d “e BB By Bi WSk pin
74. Acti vatd:ngd eperatingrhandlie 88wkl aause fohe :hok g band: 60:4:0q.
convert from an exp panded- enga ed position to a contracted-renoved posi ti on.
The door Y80 Bt PV ren Her-dr & ERGRY ST FPBATLHECHUIB. 20° Mg abl e to be opened
through the degr.;Qpeni D hﬁﬂglﬁﬁﬁl@r ogﬁseéﬁlzléggzr &18idRed Q;EJ:'»QQ @QC«@ qg@tg Nyl O
Fi gures 1 to 4, C|rcurrferent|al hol di ng band 60 1s assenb out of a
seri 6§ ofhy fie erconiract eduning babddshbad blobksheg ‘th\miieﬁdk banel thheans
bl ocks 67;..and & keyst.ong . l.Qck 8! i 8. 6
transfer?%he pressure}tlgléf)”%%“?ﬁ{%E ﬁéﬁﬁgﬁ gcglg‘mﬁpgg R89Q5& 6?bacw r QD t he
hub 20. Thes mcﬂ’vdmngatbasm@%&hi&ﬁ*t«hve féi&paﬂdﬁemwposi ftei cods 64 asfers o6 Het sty esses

created by, th PLessure P throl hea adg g through L he solid. thickness
"t" of each T no "gd“u‘aif ‘sPi"eﬁ'if“r“q“gé1 %g ”‘é*f““‘éﬁ @e%h%| R 9“‘éhdmlb” Hrhe

hol di ng @and Gﬁ\ny=mheseemknaokedupaeh%dannweiaﬁﬁhﬁaﬁﬁamhbhe PEOAUER 26 i N
t he hub 20 1o al I§ ow t he door 30. ti gl se e fromthe hub 20 and be opened,
t her 6By &XPOTIHIIARCEES M HONT o Bid-Tag ’fi'—““f*b!a? 5 80 1% e e?‘r‘?iﬁ@ PHUE GUHEY, the

shear bl 06Sh&S 51067 ¢ Aken abrhnbd 6B @R B @A RRLNELALY. RIS a‘*@z“sﬂhtshaa{%\t he
one notion of act ua}gl ng the hol ding band operating handle 68 will retract
al| of tFfe e BIoeREeEs:: ~8’7"§%®¥ﬁ“ﬁh§ﬁ P4 ehiayBHentshia HNs Shup 520 a8ach

m d- band,ghearsblack 86:has. :aa;&@wexmamdm@& RNy aredat ershaped epd..64A and
64B, respectlvely. The ends 64 are forned so that end 64A of one bl ock 66

i s recei vediy tendd-6adoberpioalpateht ﬁ*b%@‘(‘ﬁk*“@@"*‘@iﬁ@l arly, each end-band

shean bl ocks -6 has. eLLNE @ SRRVEX:cRE fuf BNCRAYEs, ACHALSSNARRS izexnd {aA or
64B dependlng on

rofation of sach shear block 66, 67 relative 1o an adjacent shear block 66 This votation is what
altows the entire holding band 60 1o contract from an expanded-engaged position fute the opens
seteacted position. Figure 10 tHustrates an altemate embodinment of bolding band 84 in which the

and-band shear blocks 66 and endsband shear blocks 67 have flat ends 64 and 5 recess 83 fir

&2
Lk

regeiving a plate ink 69 and pinsg 62, Again, cach shear block 66, 67 has v Bmited ranps of

sotation relative 1o an adjacent shear block 66,

Returning

fo Figures 1 to 4, the keystone shear block 80 is the final shear block of the
folding hand 6t The keystore shear block 80 s restricted o & verBioal movement and completes
the engagemerd with the groove 26 in the hob 20 when holding band 64 i3 o the expanded-
33 eagaged postiion, The keystone shear block 80 i3 alse used to drive all of the romaining linked
shesr blogks 66, 67 of the holding band 60. The end-baud shear blocks 67 glace nud-band sheay
blocks 86 In commuoucation with keystone shear block R A downward vertical movement of

the Yeysions shear Block & from a central locaticnr on the door 30 and toward the edge 38 of the

&



whet her an odd or even nunber of m d-band shear blocks 66 is used. An
opposi ng end 63 of endband shear block 67 is in communication with keystone
shear bl owb 280)/03E@ech end 64 has a recess 65 for receivi rgTiUs2009PPISL NG,
conpl enentary end 64 of an adjacent shear block 66 or 67. Each pair of

adj acent dritdbdvrgs Shearadiop glosio6 & itinghd m?fén&:bsnﬁél@tte@ubyma dpiing 62% $Pimt 62

al so con 1LCESi; ng . ; (=3 C LQpthe ’a,d acerrtk hear

bl ock 66rs The %onf %gb?{é?r‘gg‘pg et ﬁ%n% ?‘grvg%ﬁﬁ;egtleﬁ gﬁ}eark *breéé”klé BB, é’%‘

provi des haidlsiziuded r\angte@xofﬂ ¥ etavidoppsobr.e Botin gsr}heapwiabeekm@am\&% shielfald ve to
an adj acent. sh arnbl oe B6. ta on i S t he entrre hol di ng
band 60 ?o c%nlt%r Fact “From éiﬁ’egpaﬂ%’gdmte é}éh‘”‘p&ﬁt‘i E)?ﬁi’:,\gﬁtﬁ tie piete 3o
openr ét r acted: poshdidoms dkigytiek itOm!dktk:Hﬁ\ttﬁzﬁ&ﬁSps@n wkternatecenbodi ment of
hol di ng band 60 in which the m and SE ar bl ocks 66 and end-band shear

bl ocks 67 hav® i ZP*Eifa8 462 "%‘ﬁtdm iy FdBs ROIERE P Hetel WA G lal prat EYIPHK 69

and pi ns «623r HAgakN arc8RGNSheAN Ak Qelv68s B dnas & | il @me‘ang@\grtwﬁ Qtation
relative to an adjacent shear bl ock 66. Returning to Fi Qures 1to 4, the

keyst one PSREETDHITEER BT PECRHD: £7 ARl belhats bl o KOO et hid] B g BANd 160,
The keyst.gne: sheatinPocki8 il 8188t rdLtred &0 é@rsve‘rrt'ﬁ@l\\ Apvenentyand..

conpl et es t he engagerrent with the groove 26 in the hub 20 when hol I'hg band
60 i slin® %ﬁéx’@%ﬁ}hnﬁeﬁ@eﬁéyxﬁ@e}éﬁ‘pb?S?i?t\l{@nf‘ rhremreeys*ezeme‘ icstvetirei! poki *8®*f|§s al so
used to drivendldsnofrnl BB LOMBINEAG R R1.06KS,:08,.: 87 0f the
hol di ng ban” 66" The end- band”s“hearmtl lé%k Kﬁlggﬁ{{ Ug L“’gaﬁd ‘Yhear bl ocks
66 i n conmuni Cethepionwstre Réy@t*brwe&ds;he@nvab:’rmc{krsﬁ&«<A@5\dﬂw}mw®md W endsngath
movenent ;0 key QD shear bl ma ceptral |ocat t.he door
30 and t(;marh 9 §%M *tihgdg%r’“gb‘Cé%s?i“mfhé”{éﬁbbaﬁd‘r iy ‘ir.;g‘t ?‘6?1 Wi t hi n
t he hol dithge ban@btﬁ@ a*e hﬁ cxughmﬁ e zddiduwmg,shiznk‘mﬁé\ ansk frandhiecy ik £Q:ty «
Simlarly an.upward vertic in the keystone shear bl ock 80 causes
t he hgl dlyhg “bapéi”éﬁ“to“éoﬁr‘rég%\ft‘% éf“ B 2P ESIE PO I BLPYING PHES (iptiar d
verti cal paevemernt: o tthe: & bvibay ghLﬂKc 8}48%1\%*?@“5’@“&\13!“5? R4 whiCheokigde i
ar cuat e- sha ed slots 96 of face p - maintain the posi tion of driving
link 84 PEFERIVENS Pt &ottap¥i i tj“ H‘éﬁ‘a‘iﬁnéh%%é BO! M 1 el poBedsisiyaged
posi ti ongalungehed-he zhab dicng Rand sheah.blacks v@i% By egqa\.kefyet ong.shear
bl ock 80 are held captrve in the groove 26 of the hub he
contract%d“é‘r%éﬁg‘a@éd’ %83f'tion the |inked shear blocks 66, 67 are held
agai nst the eXLErhoklace Afphotls dogr. @0tk ul-aks, 90 ALALLHA NG, 81 T of

the side walls 32. See Fi gures 5 i e side wall it he range
degrae of pacticularity, the phraseol owy and terminology employed were for purposes of

deseniption and ot Hdtation. Many changes may be made in the dotails of constraotion and the
arrangement of components without departing from the spirit and scope of s disclosure. A
closure device acoording o this nvention, therefore, is Himited only by the scops of the claims,

25 inclading the full range of equivalency (o which sach element thereof is entitled,



of novenment for the |linked shear blocks 66, 67, forcing a concentric
contracted position of the holding band 60. The side walls 32 al so support
t he frontwplatemsdB2of cl osure device 10. The keystone slrearusbdooobossd i s

hel d captive above the face 48 of the door 30 underneath the front plate 36
usi ng st alndoffis piAshiBR Ibo set the offset distance fromthe face 48 of the
door 30. =Thes§ standof.f nins 82 are also the means to restrict the keystone
shear bl ock 80 16 sol 61y a Vertical movenment, as the ends 88 of the

st andof f pi nsa B2: isivade ab vaaw\p@rtt\imtaém@d(mhea&ﬁiei N apheads antbpl,ate 36. The
front plate 36, extends ast.. he ci rcunt e{enti al edge 18 of hub 20 to

provi de a | ocAtidn o E Phoe eEE s 8t tach to front plate 36. The hinge
post 34 is provigec: asntﬂaen;axbﬁmmﬁﬂh\eaalmﬂ@e bearing 28 to rotate around.

The hi nge bearings 28 \are h% )c ive in hinge arms 22 that are welded to
the hub 20. W9 e ERE pYaT EpTiRy" B‘ﬁﬁéb‘f‘hﬁﬁflg<*‘ CLPESHIPRHETRE M hERie been
described with a cerdanhsedree safi akdb Gabarhlyreit 8 BRLASLYU OV nand;

t ermi nol ogy enpl oyed were for purposes of description and not |imtation.
Many changes may BethaHE! istpacdet sicrsblothsconsvpdebpoiiaiderhe akbringenent
of_component s wit houko.AeRALL i i 0 LG SPIC L boABH (SEORG.ATLILEGK w

di scl osure. A closure device accor Iing tot Invention, therefore, Is
limti€d only by thedseopesofcat Heckalapibiso! cfimihudip”sngutsdaewfui b ~raangze of

equi val ency tg,\ W('ll Chm zliln ln%ﬂ? )it tthg\,[ QPJ;}L i%.azenm‘i» uf?u\svﬁe‘-ll- n\§o &ms R S:

1. A closure device conp i Nng an ‘access port

connectable to a praessm eiwehhim‘tierihe an miamotem@nadnt@ cle me \Mf\mh&eﬁ&m‘e&s
port; and a circunferential h *B rried <\b¥ sal q door; said
circunferential hoPditg Band ”h \}Mh R af‘?“ti v SRR S Es R et e shdar

bl ocks and a keystame,,.ah@aﬁa,sxbﬁ@a&;,msa?h&kckeyﬁﬁ bste shear bl ock being in
conmuni cation with sai d pI ural i ty of interconnected shear bl ocks, each said
shear, . bl QCk havi n \ I t| .on r};eggtl ve towag g(‘;\ent sh%ar bl ock,
a portion of each" ééi‘ 4 ﬁ é }}3‘1 bc KOG R RSt éar BIGER "C4Abl e of
engagi ng an intesiasvepreiil e of said hub; wherein a |linear novenent of said
keystone shear block allows the limted rotation of each said shear bl ock,

thellmtedr tatlo hereb sai.d circunferenti.al .
B B Hevh Cgacdonding ? ?ldzz {hurther comprising & pi mal*m of shear block pins,

o

at feast one ond of each sald shear bloek being received by and pinned to w opposing end

of an adiacent sheay block,

3 A T NOTN sTEN S e reegn 2 E R v ¥ ey b

204 A closure device according to Claim 3 further comprising a plurality of shear block plate
tnks,

5. A closure device aceording to Claim 1 {urther comprising cach shear block in said

phuality of shewr blocks being selected from the group consisting of a nid-band shear

Block and an end-band shear block.

25 4 A closurs devier aceording to Clamm § further comprising vach said mid-band shear block

Baving # st and and a second end, said second end of & first mid-band shear Mock befng

capable of mating o a first ond of an adjacent second mid-hangd shear block,

A elosure deviow according o Chim § forther comprising cach sald end-hand shesr blook
having » {ist ond and a second end, said first end being capable of mating {0 an opposing

30 end of an adjscent mid-band shear block.

&



hol di ng band to collapse within itself from an expanded-engaged position to
a contracted-renoved position relative to said hub. 2. A closure device
accor di ngwpeofd/mss3sel further conprising the |inear nmovememtusbaongsaz
vertical novenent. 3. A closure device according to Claim1 further

conpri sing aApliwspal: rtsy mfwssiheawbdnncIénrrﬁmsm‘ﬂiat“iﬂ‘&ea‘et seghard HEebPOgEER! sai d
shear bl ock being rec Y,..and 90.20.:0p Lng..end. of..a dj acent
shear bl ock. 5%V < gt b§d§r Plof e}vlr(’é}e ‘a!():cor t{ 1% R g?%imu% hQ cgngr{sr ng a
plurality of ssheat:dl Qoky ph at Bodritmles:f xbd omﬁmca% mk?ure‘ Mo viddéoBeuort gt t o
Caim1l furt her corrprr sin each shear block in said plurality of shear

bl ocks bei ng USeFBREETHFETCRE™Yr oup consisting of a mi d-band shear bl ock
and an end-band shear block. 6. A closure device according to Claim5
further gonpry shdrg: SAEH 4 s{mndn;noot-;b;andhsﬁxearmbhmmk ikrawt«nzgfezﬂfiu’r@tweﬁel and a
second end, sard second end hear, 1N abIe
of mating to “H¥iiest ’éﬁ’c&“ib‘f“’&h %ﬁ} ?arcé'ﬁ"r (Té)eboh“ ¢ “ma %angks%g&ég Bl o Q‘ZQ@Q

cl osure devi ¢g.RE&QrHRgndi0 uﬂhﬁl%'{ﬁa&kfiuhgc@e& p@bigari sing each said end band
shear bl ock having a first end and a second end, said first end being
capable of mating to an oppasing.end ; acent . m d-band. shear.gl.ock. 8
A cl oslite devp g»é» g&’:ébr‘ Eﬁ“& Yok | h?‘f“f"’ 't ermcg SI‘rr sr‘ﬁ ‘each said band
shear bl ocks aRGssak dodeeyst Qdiley‘sh&a o @t iharﬁjz&mgma\dzhrmkmes:sxriﬁ'rt holdffect i ve
for transferring a stress created % p{)ess ure actin Non an} inner face of
sai d'@oor to heal iy \hﬁe‘h“’éézf}éf’ihﬁdai?“ bR RO ER nded: ‘engaged
position. 9. A cl osure devi ce according to Cdaim1l further corrprr sing the
interioryprofd Lig.0f ssakdepbnd Retikgdi NErdeChiptster ént phle igrmgve ot giad
groove receiving sai d circunferential holdi n%“band when ) \ it Ofr W
expanded- engdged peEPdibpn HEOTATRT: {H8T VD G R RERE SBREPIES B Ci
further conpriglng.asshde wall |ocated on an outer face of sai d door sai d
side wall being “effective for retaini ng said circunferenti aI hol di ng band

when sai d circunferential holding band is in the. contraeg emved. ”
posi tioni? A closurs device according 16 Clam 1 further congwising & ity mim QpETaHY

1e

in the

i3 hangie

sk

A slisure dovice gecording to Claim 12 further comprising a holding band driving bey,

KR NIV

)

satd hedding band driving lok being in comnuamcation w iwh said operating handle and

said keystone shear block.

14, A closure device according to Claim 12 further comprizing a pressige warmng ook, smd

. : : ; ; £ comtel Y ey v sl exsvesan bty Raredle
28 wressure warning fock being received by a portion of said holding hand operating handle.



11. A closure device according to Claim1l further conprising a face plate
having a slot and at | east one standoff pin in comrunication with said
keyst one wbearo/d3bssek, sai d standoff pin riding in said gcotus2d2o3i81z! osure
devi ce according to Claim1 further conprising a holding band operating
handl e. 3. A clkosdré opemigcedateoyd dyr tecdCoai it P2 FUFFREROEONPrITeiig a

hol di ng band drivi nnc(ll (14}nk§,_\ ).g}e%i_iqq,bol ding band driving link being in

comuni cat i oh’W"’f“h""s'a"f“&mé“ﬁéréi’t ?n’@ handl e and sai d keystone shear bl ock. 14.
A closure device according to Gaim12 further conprising a pressure

war ni ng | ock forsdiyth pressursinaridinggaid Skubeiglipeeeiier by 4 Pertion® of

sai d hol di ng band operating, handl e., 5? BB QL LORE N N ARGLGHOSING a
door sized to cl o8& do”f“’?’métﬁg’g‘é%gg}éﬁﬁlér &y ‘tﬁ‘gﬁ%ﬁiggce%ggrge t‘:h!akn%g?‘?gt ﬁe net hod
conpri si ng: for m fg:dngitie ufhepantined! ek dinngebded Weadm a plurality of
interconnected shear blocks and a.keystone shear. bl ack..the,keystone shear
bl ock bei ng FAYEGHTIUATEEEI GRS W‘t*%’"%*p B NG ‘8%‘?5:"’%?&‘&8“&‘Ur é{(ﬁ(’? 8?&

i nt erconnect ed shgaek BlaBKS;-xpetivaldipgnirdnokidioRigpeimnd wopehabiidgehamtle in
communi cation with the keystone shear bl Q_I)(_t,o,_rnad\i{,‘)@_[‘l_;:_f(g)}(ggq. L N8 un
circunferential h&ldERGHENGRIRSTOPHE WOIET W PARG T pprg s varn s e
contract ed- r enoved: ROs ki e med alkyguhiand 1€ kaipunfengat taltugivaowedvdeat ed on
an interior profile of the access port and to radially collapse the. holding
bandiéwhen t he hol g hgidbariand § & # gRekbapsedt ié‘ﬁﬁ‘éf&jéﬂ&%“dé*i‘ t‘%’dﬁ*“P‘éfr"a‘“f‘%“%}e to
the circunferentigl, groove. 16. A nethod according to Caim15 further
conprising the stép of interconnecting a pressure warning |lock with the

hol di ng band operating handle, the pressure warning.|ock when engaged wth
the hol dithg bamdhopercaringe Rl é BIel Rt iHg: HecatT b “'*-"d’rm‘t‘ﬁ%‘f*ﬂa‘ﬁﬂ?“ﬁg band
operating hanyxf-:!s.;-;%{}g inck with the holding band operating handle, the pressure warning leck when

engaged with the holding band operating handle preventing actuation of the holdeg band

5 e «‘,,\‘“\
3 opsrating handle.
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