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WD 2008/ 016352 PCT/ US2006/ 030071 A MODULAR ROTARY
CONNECTI ON SYSTEM W TH A SEPARATE LOCKI NG Pl ECE

WEAOKGR3END OF THE | NVENTION 5 1. FlI ELD OF THEPCT/US2006/030071
| N\VENTI ON The invention is related to the field of

AORRFEDEAR ROTUIY, CORNECHION S95 T e A QeharaTe
THE PRI OR ART The conmnecKINGBIHEHERS used to couple

fluid conponents together have evolved 10 over tine.
Fl uid conmponents include, but are not |imted, to:

i raul i c conponents, CO,
BAL@QﬁBgﬁ@ﬂﬁéﬁﬁggﬁg@ﬁbigﬁggﬁgnts, natural gas conponents,
hydrqgw@p?w NepRTihR |1 ke. At one tine,
tapered threa egﬁ%lspe nﬁpp es were used in-between
t hEhelirdvbrtienis retatqabtoathe ficld\Nsfwnhnedtarsnaofitsiyigs, e it paiticular,

couple to ported flanges on the different conponents,
to a megplae ey HONNaege st eaded pi pe ni ppl es. 15 The

newer, c j ' I |y used one or two

scr ev%s #@@ﬁﬁéﬁéﬁ%gﬁéﬁwget her. This .

r egHg @&nieeﬁn%agzﬁs@évﬁb ¥isdd t8RofifIe fhid ¥8PBherits Whethet havd Svolved

a drawi ng of a clanping systemconfigured to couple
overttimé. hElupbeareporfengmigeidebitwee natdimpived rio spnelhmticensponents,

cl.anpi ng syst originally fit between the djfferent
hydraglig, e, § Oy PR BERTS; GHoTEsh SEMPORENSy AR £35 rpponents,

sent ta. i .
byt AR, ake SENRD Mondhiehd, EnafE B e rere
used iheRevednythe diffdres! @MPIGNSY NeSvor @Tang[ﬁhg atisteB YhadcBtiple to
to the assenbly and have been calle Zero space

portes] Bangien gn she didtesenttoguposenth, replagedithathpryed thraadedrmipe nipples.
e SRREEH TR S5 3t B P R BRLB M SEPelShsERe
comBOAERNSRReL L MG pRip e ittt

drawtihie of @ olaaiping systekapenfigured (easigde potheportey Ringkd obBvo
used on_the ends of the pneumatic and hydraulic

competaptin ehitesnaveericlrypIng systems eriginalyiy befvesndhp idéﬁqugﬁt

com R RP R P s A Py P L R SRRl Refhaty. =
clam;p§% $95tem (HAB hIOGRSE el 0AR) Rk oichd$d 8duchahakibebh BOvdIANeR. These
he t'apered pipe thread, for exanple a quick 30

typeg ohelembpirfg tystenydo aopadkhartyowidntrettie absanmblpgnd dababeen called
fitting, or the like. Installation of this fitting
Zero SRS AATpRINgE SYsiges. itagurg|lp4s p SraWinge©! 2izske epase slanpung system.

Unfmta{él}%fev&tﬂ 7 @Bééé clﬂﬂ&ngg%ctems still use screws to clamp the

components together with a pressure tight seal. This requires the use of tools to clamp

and un-clamp the components.

Tapered threaded ports may still be used on the ends of the pneumatic and
hydraulic components to install the components into a piping system. These threaded
ports may be provided in a variety of thread types, for example NPT, ISO G and ISO Re.
Customers typically install a fitting into the tapered pipe thread, for example a quick
connect fitting, a push to connect fitting, a barb fitting, or the like. Installation of this

fitting adds a part, adds installation time, increases the width of the assembly, and adds
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1 WD 2008/ 016352 PCT/ US2006/ 030071 anot her potenti al
| eak point. In addition, the inventory for the
woreahasture i s increased by requiring the nmapcf/as1006/¢30071
to stock each conmponent in the different thread
anotﬂe? ;;%h”ial 1&19@&‘1%19 Tha Eﬁfcf o, R ﬁvé}ﬁ&g i?)? Eheam??%hﬁfe is increased

em t can be use

by reqaimgrtﬁ@ heintiRgrIrd & statld et @i digneihctta @stfereMnthadadi fogmats.
eS|redf|tt|n3§type 5 to the ends of the

asBeargfiorsithersnip eead $or @mmmcwem&g sXENThanean be used for

ndul ar co i n S a connec 0
attechRg FORRORRYS Loggﬂ%%a? FRSEOT PhiPe doREERRE RS dtsieg fiting type,
tothé&?dk)oﬂﬂlégbs@ml% agxtending froma front face
(206) of 10 the co nector (200, 201) through to a
back side of the connector. The connector (200, 201)
has_a first (220) _and a second wi ng (222) extending
SUMMARRY RE %&Né/ﬂ%ﬁ@l ndrical center section (224)

g;ztkgo él Q:%ﬁﬁﬁﬁg 5y %Q g;%x)se% éo‘%%ﬂnr ?Eor Q(?(p %@é ﬁg\%ég & gegerally
cylintifiBalFefier SctioF2TOHNRRE tatHoré 28) eX@hdlingarsind BERTAE (206) of

flange (204) extends from a back side of the first
the conmagtardR0,d9 1 xtlrouglotn sbak de ofie rsnnmﬁme CKlor cqpecior (200,

201) Fips b gt ANl segohq o oo Lo i (ot Bl LMY B Sfindrical
cente‘f%@&ﬁ%t(gﬁéfl)g %i?tnﬂg cé%ifictor?(g@o g%(ﬂ?(:%nﬁ{sﬁ ?t %G%Z(O%?@(tengs from a

fronttshde ¢fahe sirdeving idwerds anaesideof (RO} (ZOOASGE)C;E& 8Qecond
One aspect of the invention includes a nodul ar

flange d@u?ﬂ)u ergensly Sroanp bedapide of Hip fingt wingiewtasds 4 boomagie)of the

conngito 038130 % Bt nEReLAlR b Ceniirar e Bt b (gpnd wing

towa&fs thD SoBARER A QthecaR¥20d %@g%dt os)eeﬁn&’ﬁsﬁgécz@@) 8ftends

t he connector, the connector aving a fron
fromhehack aidd of t}hmﬁfst hahg towdrds mnp giderofhiay cargeatolr i(2Ga, 201)
(220) and a second wi ng (222) extending radially 25
fromthe generally cylindrical center section (224) of
ASP]%ZQ@‘ connector (200, 201); a first and second fl ange
§) on the front half of the connector where the

fioad as ifebﬁéﬂﬁe BxepNES iddheBsa thé@Nhr &hudeing systbs, Ebrhﬁhsmg
Wi ng towards a top side of the “connector and

t heccsrmccmd (300229F) {2023 a gzheralls cylimirichheerfterettion (@240 fwith a

e I SEETE achF e TRL PR B0 AP b o
ok PSR I P e

t (Ih@bd@‘letc’ftﬁ‘ }ﬂaeﬁqtg@)ﬁl%t @209fand a second wing (222) extending radially
from the generally cylindrical center section (224) of the connector (200, 201);

a first and second flange (202) on the front half of the connector where the first
flange extends from a front side of the first wing (220) towards a top side of the
connector and the second flange (202) extends from the front side of the second wing
(222) towards a bottom side of the connector; _

a third and fourth flange (204) on the back half of the connector where the third
flange (204) extends from a back side of the first wing (220) towards the bottom side of
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2 WO 2008/ 016352 PCT/ US2006/ 030071 the connector, and
the fourth flange (204) extends fromthe back side of

wo b@spesend wi ng (222) towards the top side oPCT/HB82006/030071
connect or . Preferably, a first shoul der (210)

the ccgrﬁ{éﬁﬁﬂ et eﬁ%ﬁ%ﬁép@&%%ﬁg%%sn%%o@é gﬁ&gﬂélag of ﬁ'}%gg@ond wing

(222)3bwakMe¢@1ﬁa@bfﬁ1e cohhérctbhe 5 bore and extending
above the back side of the connector. Preferably, the

f iBreferalilyicn fizpehovddey (2HY) %@@WC\W%TIEMQ ( a%)eaml gxgending

above BRtErae (ORS b3 Fonpeiinettiifaapdnd B solPpig witp the
bore fhd éiteﬁ('ﬁﬁg aB@@‘é"ﬂh@%ablE‘ sid8 of Ak Qnneb@rfirst wing; a
second p opening (217) an end of the second w ng

( Xreferatll, tRe éirevdbf Y22@ranidriihe secondfvang (220)%xtaid ihlopposite
first, second, third and fourth fla

b
dlfﬁCEl}m& @amamﬁ@emrélm cdmdrica) centeretegtion &?ﬁ? 9?3131@153391? of
8
RN £ R8s lpl QRO e AR el 1e 17

flarééboﬁ&kndif fp%hir@(mfvl I} art @lBoftht 8BEhdakR) 222j1e front
face (206) the connector; 15 a second set of

all?rgfeméﬂy, angipger spgaye (2A5atod theofirst.isecent hind andafoairtheffamges has
tom, surface of, the first and second fl anges

been fllét@g)a“me@%n X¥8ht face of the second set of
 (ZOR R AL, R0 R L A bad B rgend

secoridBariges §2056ihedé a &ldng faverf thatisst c8T)alignohehhi@ab$ éﬁﬂhds above

surface of the second set of alignment tabs (282)
the ﬁp@?fhca(%@@r@tthmﬁ@pér ably, a.first set of alignnent

280 t ed the,f
el s Pgmar o BoF ol e ol of M pSGT Bokom
surfadé b Ntst bADSecHAS @l)ang% (299?%9%&" £Hoh0rmad bfhelsBEnd set of
connector (201) wth Fespect to a mating part in
alignmehatabe (lZ&ﬁb@Mtends aloyrei thel fiona FacaxR 86 ))adf thé eodmctor (aﬁd @here the -
Preferably, a front half of the connector is _a

front |SH5éf§%e of the fastisalot alignmest tabr §28Qmnddhe Sopbiurfase rﬁ)f the second

r an axis perpendicular to a
set Ofﬁf%%%grl cagq% (ggél%sfg%ﬁ aﬂq% bore and parallel with the

f 'Fréferﬁﬂﬁ? SEAEOG offaNgimeft ©b& (28 Yocateor @t éatDoPRE st and
where each mating part has a conhector opening where

secortchBangen (2¢2)ovharp e momipce @ﬁﬁra Bust setaf alighmbivibbgy(280) is
conﬁgﬁ}e{d&r@n a 1glr1fﬂ?ecceo 3%22 (2"8 15 181 19e|s£gclf:l l’céJl 5 n?a%ng p 31121)1‘0%;?101’1 about a
cylindrical axis of the bore (208).

" Preferably, a front half of the connector is a mirror image of the back half of the
connector when rotated 180 degrees about an axis perpendicular to a cylindrical axis of
the bore and parallel with the first and second wings.

Preferably, two mating parts where each mating part has a connector opening
where the connector opening comprises:
a slot having a bottom surface (336) with a circular hole (332) formed in the

bottom surface (336);
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30 bottom surface (336); 3 WO 2008/ 016352

PCT/ US2006/ 030071 the slot having a top edge form ng
w@2@8M63st rcul ar area in a mddle section of tPET/US06/030071

edge where the sem -circular area is concentric with

the circular hole, a left side of the top edge forns

a theiglophaying ritpp cdgsiomaing & sespir ¢iFA I aRyea m%gcae section of the

hannpel .is fornmed, betwen t ! t he, b 0 .
top ol b st RECR e b BRRobATC MAUTHG Rf Rbls Higsice of
the tdpP¥dEe TorAs 8§ AIB projdciiHl Abwakkiad (r38Bthel ddgd wHestlh Bhannel is formed
sect1on of the bottom edge where the sem -circul ar

betweanethe (@8&)d the tottonentrface ofithterslothe circul ar hol e

332), . ght side of the bott dge f J .

{ dhaj1op Ref il i begompsRedOTTFIng A SHB- G e @30 Bl
soctiethe Ly SRS LBkl i e aRR LG [ e
circup@hbld $38%|aattadideraithé bett@h edge fanisi d lugr(344) projecting upward

regul ator, a lubricator, a valve, a sensor,

from pheedgerehergiardhianne (334)iis farsradristwernythedug (3%)?@@ it bottom

owner vi ce. Preferably, a |locking tab (550) sized
Surfa?%&@loggwgsg " (G formed between a bottom edge (292)

?fo%fé?aﬁl§,r éichfﬂlét{h%\?ﬁ]a?ﬂg sbiRErell ifMh 8 dupf a Hiter, ta‘i‘é’%tlﬁg%ﬁ a

335) of"the slo en the 15 connector Is insta
lubri¢atog nevabfe, bisentone wressuee $witch pefnid gentrt ddvéceadn! a/fluidhwer
. locking tab (550) is attached to a front face of a
deviqegcki ng key (500, 1100). Preferably, a snap (552) is

LIRSy SR s0) 3Bagh S et Re bottom
edge gM%ijfQHe fHesttthagd hedihelrage sl dffige idfb“éﬂg@ @339 thS88) when the

referably, the locking tab is attached to a front
connéetorisdhstallebinemne(d2bO)wo cimettr apkyings.ne | ocki ng tab

(550 s at |east on ide flange (1259) runnjng from

 steraly o do@n il 30 BReRatp T Thesoh loR g K& (500,
Hoogab and configured to fit into a key 25 slot (207,

37). Preferably, the connector is a zero space

CanBReiNIY, a Bl 652k uttadHed tb tlentrohedate of tHellacldas keg {300,
has been scaled up fromthe back half of the
1100¢0nnect or .
Preferably, a second locking tab (550) is attached to the front face of the locking
key (500).
Preferably, the locking tab is attached to a front face of a cover (1200).
Preferably, the locking tab (550) has at least one side flange (1259) running from
a bottom of the locking tab to a top of the locking tab and configured to fit into a key
slot (207, 337).
Preferably, the connector is a zero space connector.
Preferably, the front half of the connector has been scaled up from the back half
of the connector. |

Preferably, the back half of the connector has been replaced with a fitting formed

concentric with the bore where the fitting is selected from the group: a male quick
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Preferably, the back half of the connector has been
replaced with a fitting formed 30 concentric with the
whors/owisz e the fitting is selected fromthe grOI/PS2086/030071
mal e qui ck 4 WD 2008/ 016352 PCT/ US2006/ 030071 connect
fitling, a push to.dnsert fijtin a femal e quj ck .
connegh Hite Bt 1 Bivh TEdn aderaly, dick gGpEhion. a Gtk gonnection, a
swivelfigfy abl y, the back half of the connector has been
replaced with an endcap with a pipe thread forned
i Rrefetabéy, s backthalf efthe abhnecta lakibeeh véphagpee xtitinali exgicap with
radially fromthe generally cylindrical center
aplp%%é‘ﬁd&ﬁn&ﬁdﬂﬁ@t%l?méctor where the first, second and

t b ' th .al.l.
oo Bl wfl Bt R GG T ] e ANE B SHifidal conter

sectiohl GBKE ctthekctt WHeddthelTak s@fontih@deRRASEHS hreRERY bPfed around
fifth flange extends froma front side of the third

the gameradlyi eylindocdaienies sedionadfithoeonneota; si xt h f1 ange on
th ack half _of_ th onnector where th jxth flange
e UGG 13 iRt Rad A CAOTREE L G fige Exfends
from § 2R ﬁﬁé%kﬁfé‘ﬁfﬁxﬁ%ﬂgﬁ&ﬁtcl i@tdgnaspect of the

Invention conprises-a method of assenbling a nodul ar

f buixdh canpe o e Backilahi ofchepoirficiig whens et ity fRnke estends

end of a connector (200, 201) into_a connector opening
from p pagk side of therthird avips i Arcountet-glockyisetdiresbomect or (200,

201) wth respect. to the conponent:. insgrting.a sSeco

o g et SR Bl utcB oI & PO LS EaRids § Bfothlar
fluid ORBPHG kkién, SREIRGngoNponent ; rotating the connector
o (200, 201) with respegét to the second component such

t iasertira firgt ehd of b camebes@6@, 20d oo endosnester opandhieth a first

together; inserting a first locking tab (550) into a
compppedt gap (G between the first end of the connector

- DflbRE g (e SrRACBh AT FIRRL b B SRAE o
efthefing HSecoANRAE bOTheadfinbdisr @BOODO GAIPLERHecloR8p&iiMg in a

preventing rotation of the first conponent with
secondespwonenty t he connector and preventing 25 rotation of

B RS IATPHON 108 ThE ERATIORESS (s Secar SORDERGHE hat
the i3] aftt RIcbAE cBirbofib YR WupkA688AGE" | gured to couple to
inserting a first locking tab (550) into a first gap (G) between the first end of the
connector and the first component and inserting a second locking tab (550) into a second
gap (G) between the second end of the connector and the second component thereby
preventing rotation of the first component with respect to the connector and preventing

rotation of the second component with respect to the connector.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. lais a drawing of a prior art clamping system configured to couple to the
ported flanges on two components.

FIG. 1b is a drawing of a prior art zero space clamping system.
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ported flanges on two conponents. 30 FIG |b is a

draw ng of a prior art zero space clanping system 5
wOBDB00BAD16352 PCT/ US2006/ 030071 FI G 2a i s BET/US2006/030071

isomstri c view of a rotating connector 200 in an

he .invention. ELG. 2b is
" sEiRE s S PRIPIRC Vit of A Eoretie BB Pios g biin 8 i inEl
emb&iqﬁﬁﬁ{@fthgmh@ﬁnt of the invention. 5 FIG 2c is a
ide view of rotating connector 201 in an exanple
errBKiiliZﬂvaatanoiom@the viigw efitataimg ¢inBect®a 20$ imanothematanipde

W Ofﬁtﬁ connector opening for rotating connector 200

emb‘f"ii?’ﬁ%o eiRenlidBe of a system conponent 330 in an
exgepl £ iegRagd LofPbtatilE condBéa 08 n agl Efnﬁ %Hbécﬁm%ﬂt of
i SOMBLTic VIew of A COnnector openi ng rotating

the iowgmnieat or 201 forned in the si de of a mating part 331

in_an exanpl e enbodi nent of the invention. FIG 4ais
antiGciret AR dsopmaltic gievaof o eanrentpr cpanietior rozamga@qrmgctor 200

ted,into a nmatin ar 30 i.n _an
formgE et O R chBERet 30 & b SxgfpE e Eomatof the
inveNtigyV of connector 201 inserted into a connector
opening 15 in mating part 331, in an exanple
e nBlali Jbein tan aforhdteicivirave of & conndetdd opéningsfoarotathggredmiector 201
vi.ew of gonnector 201 inserted into a connector

formgg am thecsids of avaeting Paes 1 38 an ghempierambadigiepielhe dnvention.
a_n dﬁi‘%k ?in?gg?l?éﬁm neRV 8%6&&%1111 ent '0%6{280 beg‘@nlﬁg gt gi into a

View of Connect
mauﬂ@ pavt 390 Maﬂ@ké ngle%ﬁﬁod%ﬁénmh@h%ﬁﬁoﬁ ully rotated,
in an exanpl e enpbodi nent of the invention. 20 FIG 5
i SFKG. ﬁbde agiisunefic aflmbﬁcmm@cm BAéanssried yistoencanneetnr opening

. exa Pbodlrrent i nv tillon FIG 6 is a side
mn m?/‘il >r”6133thﬁ]§‘13 E@f@,ﬁlﬁsgﬁg & MYSHLSR exanpl e
VI ew o douilaﬁ%tm‘%tgg Qf}iéﬂ% rﬁﬁgatéf b1 nzse{'t%d %P'asc%gﬁé&bloopening

mefiopkrtBRt andpartially h@tatddvﬁmn @fam}ffé @andinSerﬁ f the invention.
i sonetric view of an assenbl g of mating parts held

t o@léi Helris Byside viewrfeonnengors3(bt isnsried iptea esrenmgtar opening in

matmg paxg Kk g}ld gfmost %Jfly roe[ated n'an example embodiment of the invention.

FIG. 5 is a side view of a rotating connector system in an example embodiment
of the invention.

FIG. 6 is a side view of a rotating connector system in an example embodiment
of the invention.

FIG. 7 is an isometric view of double locking key 500 in an example embodiment
of the invention.

FIG. 8 is an isometric view of an assembly of mating parts held together by a
connecting system in one example embodiment of the invention.

FIG. 9 is a cross sectional view of an assembly of mating parts held together by a
connecting system in one example embodiment of the invention.

FIG. 10 is an isorhetric view of an endcap 1070 in an example embodiment of the

invention.
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FIG 9 is a cross sectional view of an assenbly of

mating parts held together by a connecting systemin
wor@soxaspl e enbodi ment of the invention. 30 FP@/USD06/830071

an isonetric view of an endcap 1070 in an exanple

enbodi ment of the invention. 6 WO 2008/ 016352

Pdiitdd0e en dowrtic VREVGoS 4 single lgeking kegtld 0@ iv e wranplg

si.nal cki ng..key 1100 i n an exanple enbodi nent of

emb?chgx%pﬁgtétﬁ?inbvne%txgﬁa 12 is an isonetric view of a cover
120(3.f19rs 8n $36PAEAT SRAPBNE BbvdrN 280 foreX §ER SR csm’gi%ﬁeﬁt%ﬁ bn
of the invention. 5 DETAILED DESCRI PTI'ON OF THE

exanRREPBRRED da/BODieNERtFengures 2 - 12 and the fol |l owi ng
description depict specific exanples to teach those
skilled in the art how to make and use the best node

DETATL EREDERERIPTRIN, GRFTH PREVHTHOSH FBIOERE

i nventrve principles, soire conventional aspects. have

beRiguddd 25+ MR hhd tiedfotioweng téReiptidh agsicsipekifResiampliBeto teach
art Wi |l appreciate variations fromthese exanples
thosg skilled wl the witthowta meke sapusesthe bhag moedecoii the inventiose For the

skilled,in the art wil.l, appreciate.that the features
purp e i v GBI s RIrGP HUAE By o6t
simpli®ellor BHlitid P! BRIk AldaQA IOkt WA .a?%@ﬁ&é Qﬂ‘iaﬁoﬁls ?ron% these
result, the invention is not |im to the specific
exangplenthhetalldeitltnithe scdpel ofvhe mventdor. yTinsetskiied iaithes am il
their equivalents. 15 Fi g}gre 2a is an isonetric view
2

appresiaty thasithe feafirepderstibed bolow ¢an berrombingd | vasivs dvaysiie form

f the invention. Rotatjng conngct.or 200 .ma | so.be
mulepl b Afrlohé S Ry S SR e Blseting SR ol e
specic dxRfpld3URBEAINY bl bkt E B BRCAISnsZR thEF cBuivalents.

generally cylindrical center section 224 withtwo

wi Rigerq 220 aarisbr2@2ic iewjo etrdtating comecea@0sincd exturiphe
cylindrjcal section 224. In other exanple enbodi nments,
embegimefpof the ERtSHAR. FOtFHIELCRSFIOT 4R Wi ghsorkg cabled ddetnting

couphé}. & ?M & eﬁ?ﬁ%gﬁgﬁfttﬁé ir%{(}ﬁ‘%i&p ‘%8&%1@& %oﬁ{feecg%&@gﬁas a

are evenly spaced arou ndrrcal=secti

geneBAlecy2id8ripaseater bEUtRIMIDA REL tWy Wik '2,0,@|an§@'292 pfojecting from
rotating connector 200 froma fron ace 206 to a back

eachfsideeof(the cylinghipahyection 224 s fin stivo bxenpl2 emhndiments @f thehigvention,
bove fro . 206. . A second

mor Rt R e < T RS FRDAGHIGN B koS gpm the
i A SUEEOR e AR AR o2l X SSRGS g
cylinfdeisal part of rotating connector 200 from a front face 206 to a back face (not
shown). A first shoulder 210 surrounds the bore 208 and extends above front face 206.
A second shoulder 212, smaller in diameter than shoulder 210, may also surround bore
208, and extends above shoulder 210. The back side of rotating connector also has
shoulders surrounding the bore 208 and extending above the back face (not shown).
Each wing (220 and 222) has two flanges formed into the wing. A front flange 202 is on
the front face 206 of the rotating connector 200. A back flange 204 is located on the
back side of rotating connector 200. The right wing 220 has the front flange 202
projecting upward from the wing towards the top of rotating connector 200, and has the

back flange 204 projecting downward from the wing towards the bottom of rotating



10

15

20

25

30

cylingrigs sqsiigne é perg

shoul ders surroundi ng the bore 208 and extendi ng above
the back face (not shown). Each wing (220 and 222)

wha®sowssi | anges forned into the wing. A frontP€i/asmyes/030071
202 is on the front face 206 of the rotating

conn or,200, A b flan A4 1s cated. on. t he
conrgloR 20D adbEict st Pt et g0 20 FRE A Raigerd from
the &ﬁg tO@8rdshie b61@sth OE k3868 ddnedforP00] Sid h%ns BYGE fladdLr04

t w ng towards the top of rotating connector 200,
projetihghasvard éonbthekvihp dongerd? @de topojfaotating cdomsuaer ZD(X. ridanh flange

the wing towards the bottom of rotatin

has it sBHBcE- %ﬁ@f@@%‘fr}@f@@?ﬁ ofdismee 8_92 rczlz\ﬂggse%i@ figpe2a. A
s R e b oo bS8l oL, PRgERI ARG e

space@BRREIIQ6taBA0 copmttdiamdidre ubarto Midhadme 20thting c8h@sHdr D0 and
upward fromthe wing towards the top of rotafing

to meumaie proper 20 thickobsse$ enpatingaconmediot 200n buedaewmmpthe
bott om syrf.ace 290 of. fl an 02 .can be se in figure
embodimeg! 1 5BV SIseR: Mg %%&fﬁ%@@l&g RS HOTeOHS arfBiTE image
of th%hbeclc WaIeYe ?&ﬁtin&éﬂlfé@%lr 208! fRa d6864E eé??&ﬁﬂ e RUAYY axis.
rotating connector and are’ used to Il%jrhten t he

r oFghire @b ¢oMNB e ric2dewasttotdtipgrodhié b2 (Ar iap@other lekample
thicknesses in rotating connector 200. In one exanple
embediseit v Hie ipventiva. iRpiating eennectos 201 bas a gangraby cylindrical center

e, GEARSRA 0B LA BT 0000
exaRPR Bt bf thed¥léntich nfdr@ W8 twh V&.}iﬁ%]saiﬂai’ $0UBLd. 1 f one

ew of rotating connector 201 in another ‘exanple
exampibetibueihemfoftheinvartdor thenvinBe et ¢éveglycspavet dround fHe
has a generally cylindrical center  section with fwo
2%3 dasses droyeh heogylindecahnariefriotaing connector

ti . I ' t
200 B ARan 25 SR BB B ALl 2 gurounas e
boreS2A R xSRI AbTRMroRff fabd 206.NKEREbADsHAMEIaMINASsrBAIEer in diameter
evenly spaced around the 15 cylindrical section.

thantsboeld2081 hasaseslse surougd bdre 20§) anudetersls apave stafulder 210. The
baclqiige of e G ERgwApo has Hiufers RORPWKETE 1S s P0BARd
et 0RO LR AP B0k G55 s thimca o e

wing hAbﬂr@iﬁrﬂa%%@ 20D ByoreRErSitheI0b Sthe rd8fing amtheraNds A back
above shoulder 210. The back side of rotating

flangmPreistiocated ewtheabnckisislel efartatingroopnentonid) It HEheyvglet wipg has the
ronf A SRS, BRI Gl IR R
201,fdnANG8 tﬁé’@ac’lociﬂe&%e biig lg%j?@ttiné 85&n %?18@ mihE Wi ﬁiwe{ri].‘gs the

connector 2 bac [ ange 20 ocated ©on t
botthxaak retatiag obnieetaatdOng Theriaotiag hadthe ffidie flangd 20Vipngjecting

has the front flange 202 projecting upward fromthe
dowypiag( fromethe svipg towasps die b@f«m PhipteEreespsetor 201, and has the back

flange 204 projecting upward from the wing towards the top of rotating connector 201.

A snap opening 217 may be formed in each end of the two wings. Optional voids 216
are spaced around rotating connector 200 and are used to lighten the rotating connector

200 and to maintain proper wall thicknesses in rotating connector 200. In one example
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201, and has the back flange 204 projecting downward

fromthe wing towards the 25 bottom of rotating
weomseodssr 201. The |left wing has the front fleCESD0R030071

projecting downward fromthe wi ng towards the bottom

. ' f.l
R N B R s T e
of th%%@ﬁ hQE oFPHRAAL @Bnr?eg‘aer 206, AL IBE ABGeL Aol R ‘Reor Y axis.
formed I n each end of the two w ngs. tional void

2 1Rommg cxopnecetdl 20 Jo(figd 2bphast 4 mgmbemnofaatianges2Oith ms@e@trte rotating
used to %@ten the rotati nglgesﬁnnector 30 200 and to

connegiog 24 r(ﬁs bed bodnmer edgesioh daeanges haye h@?rhfglt%%ﬁ@eﬁema

v B SHRTEL 0 UL AR e i e e

figufer 201t Aighthe @ tabOhalel Begn GOMIEGcAth ZRhge.SThHe ﬂivdS ﬁ@ht names 202
of the back half of rotating connector 200, rotated

on thegleftdagrighy veibguhaversa akignmext wbl 2;-80 Iroatad ah@le ¢iprofébe Ganges.

Twepastitaril ati oy 20bue g Homrairfishapb s fedest Of cach
andd"207. | PROBSNDANE oPEl‘F %@3 Oz%v»taaﬁle %s@;gk@e%t é{ﬁdv%'tgéhom surface

rientation. [nner e 'ange o

206 béfhe rotatiggaanndsosEEN When Fotgting c@imectriig hizeillied imos: mating
have been added to each flange. The two front flanges

part,the froph facee of Bretaligament @hs contagishe masingpag anglrﬂs@ﬁhs te

orierftion RERHEEH 4B o Bonky ok ties o ERBismt P PR ang Ui s of
rotafi o PR R ZQQC@staHl sB @l&em%(ﬁ?ar oHBitdtIoRNf th@fRatlg connector with

al i gnnent tabs 280 and proj ect above the front
respseirtd duemaGng PértpWherhtherotating ognoamhores ostal R intohmiating part.

AR At o e
fron{]ﬁtcé 5@6 %? Qrdedetg }?eb gssﬁxf'f{cl of ﬁ%é?&?g%gﬁ %@gt \ﬁﬁﬁ@%h%aﬁg the
surfa¢l a‘ie@ﬁsedrt@tré‘ﬂetéﬂée Pdtaho Ud)tﬁﬁf:to? 221 veisit ARdbédi o b'ﬁ@atmg part, the

ular orientation of the rotati ng connector wi th
tlgh’frtegn@me areastiayerpaein regiuped. tIt isvhot caier t0d£®p|arsgnall area flat and in

connector is install.ed nto matin
a ok Y REICo B B TP B v AT 81 i parsgs selerance

B 0160 P LT ok g
204.r K@y gloig20haveshecharddedira thesgsiton® stir€hcr deach flabgd. i ng

connector 201 with respect to a mating part, the
ti giaure 8¢ & apice vinve aérq’ﬁam @@@nctpe a0t &wan pxample gnthediment of

.easi er t and .
the {F3sRR, SRRy e &k 1 wiRE with boli ARBES 4,0t the top
I [ 4
e A e ol LR 25 TS cdgos of
the ﬂldmg hsve Bébh. tilkelyavedyoteam 2@tidah e ahgkenx asdabe meﬁa drhi@ner
bott om surface of each flange. Figure 2c is_a side
surfageefSgm tlhétb& F Agngeodiife dBp filtmmithe inngs suxdtagheithe flange away from

{ Vertl%gb ﬂ)del R ess tl at the base of the flanges can be increased. This increases the

strength of the flanges and may allow the connector to hold parts together over a wider
pressure range. Alignment tabs 280 have are formed on the top side of the front flanges
202 and alignment tabs 284 are formed on the top sides of back flanges 204. Alignment
tabs 282 are formed on front face 206 and alignment tabs 286 are-formed on the back
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the invention. Figure 2c shows the end of the left

wing with back flange 204 at the top left of figure
wQeooafth3fz ont flange 202 at the bottom right oPCTU§M0€030071

2c. The inner edges of 25 the flanges have been tilted

¢ y :

foce SOY 50bP Bt SEHiERcn R 2R SrBad SR AR A Btance

t2. Tmn@{ redérdragigntfent s DB@BEE28WBYchd @Pbve/ Bktdefi@tlind d¥aotating
.thickness tl "at the base of the flanges can be

conneetor 88k by hefphit b. iTherfecs daces béalignmenidgabs 234 ak284 famgeasplane
d y. all ow t he.conpnector to ho arts together
AA. P BA deru e SIS it SobT ol Bt a0 R aps face of
I h '
ma g P LR a o IR K Plalglinci Ote oA s 2
plandaThe bowngearfa84290bf thevacit flah@dhX0PL &R tiedottonnsafass 290 of the

front face 206 and ali gnrrent tabs 286 are-fornmed on .
front flrngs 20R age wsdiodelnipsBile muneeisp oBlos dothe matigpartigs will

front . face of. alignnen 280 extends .abayve, front
be o BB D1t AERR R0 D3 1A el hAR ABNE bl supfpce
(290t8R29280r el BBeext end above the centerline of

rotating connector 201 by height h. The front faces

of Fighiggbmiran isanstrR84ewnd a286ndabomomnpigfee rotating Pbmmeetor 200

AA,d&f?it nes the orientation _of connector 201 &M th
formed dp erside0ok Higysiss ﬁpmpawtéﬁosnanﬁﬁ@mﬁ& rabedipgpy of the

. r . i . . 0 .

e Ak 9ot 350 S L RRUOL BRUREE AR il

parts foRfzeroBRthgaidtinbdter DOU.t Dhe sétifaoe oﬁ@ﬁlngfcah e formiedih any type
flange 202 are used to help |l ock the connector in

of hyslraidis anpnehmatia cionyopents for gsamplel a filjer, expgultond lubricator, a
further below A key slot 207 .hahs b@ﬁin]ﬁfor dinto theb
Presyiot Egtacs arfdce® SYPS %W&S%ﬁw%‘? > &8 IFeangE‘? Sepgors may be
mecln@] SoritBre & A T e R P PO bR vater
reguBy@t erflohganentor 3 powardesicasp Bacle sieih menipodénttdoald have

i nvention. The system conponent 330 with the connector
two epEeFtey openipge ok conredielt AnsEingpaY ¢ashisite efifbe componery. In one

connect or 200...The connector opening can be .formnmed.i
exangly SERAAY of hir PR Lo SRRt B EORpBHRHIE Epgral stape of a
horiRNBIRIR, Butfthdy Bke ofhel §94e8t1PbtheRemBBAINEHE For &able a vertical
pressure gaudge, a valve, a sensor, a pressure swtch,
slot. dFhe ¢dvemkctoe opditiag hien s dacs 338\onlthe boeomastithaklos e Asdrcslanr
el ectronic sensors. The s(é.stem conponent s mafy al-so be
3

openypg 332 isfgguedirblase 330+ Agi @rigrgpeye 342 mayibe fepned on the inner

, surfa%g\()l!f gﬁﬁulagz%%ﬁrﬁ%ééf%&g&ggﬂﬁ%&%@%g Ia%\égoe Js@@ afgﬁ eiéalma%le V-

connect or ropeni on €

pak, @fcudph® tROTMREONTAE bottBmASe o€ HRMMtEhaR HIHONE Rig 34 fohBed on the

invention the connector opening is in the general
rightssdepef the battom duigeiof ¢ sibt. sA chantsli B34/ formied betwren the bottom

lug 3% %%ﬁs"rhé ?acg%gg.r ﬁaang%CEOTE(g} ﬁhnge%w%)%@or}g lcce)nl?ec\t/oerth()iOCf?tls into
channel 344 when rotaﬁng connector 200 has been installed into mating part 330.
Surface 335, formed on the left side of the bottom edge of the slot, is on the opposite
side of the bottom edge from flange 344. The center of the bottom edge forms a partial
circle 338 concentric with circular opening 332. The top edge of the slot has a top lug

(not shown) formed on the left side of the bottom edge of the slot. A channel (not

10
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slot. The connector opening has a face 336 on the
bottom of the slot. A circular opening 332 is forned

WO p0oBacB35836. An O-ring groove 342 may be for nedI/GR20061¢30071
i nner surface of circular opening 332. Ot her sealing

types may_al so be used, for exanple v- pak, u-cup or
shoviias formed befieeendhe b BagBAdhca 1. st camter of thotaporeeulso

.25 .ri ght .si de of bot t dge of
formg & baldfl 61 Vot Bl vl Bk iRaBlectean ¢ ho bovt om
| URigBAA PRANt e biRie8/iSR & f a%'oﬁﬁ&ﬁorzc%aln fok é‘tﬁ‘ré]lﬁg €8nector 201

e
from connector 200 fits into channel 344 whe
formed irmthesidecaframeting p20063has ab exampleshdiddédentifdhetvientjon. The

B8 e S st e
exanfpl€a ?i%f,glr?e Aforf & ﬂmrfclaﬁx?g?p%gﬁt&e g%]?%eg g%ﬁ”e Qfselrrx]%?,i a pressure

ot tom édge~fornk a par conce
switald, bhtheilikeu | e sepsors agy3dZmediagidabfergoger@iediitpicicdbors. The
has a top lug (not shown) fornmed on the left side of
systepheo1RpRnesHh way) alse etwaestegulatons oh Hnise¢ontred or flgidywer devices.
Eac ZC% 8/016 521 / US2006/ 030071 .shown) is fgr med .
BEPIRGBRIE F816 BV Y SOMRCPRE aPSBES: PHE Ceely Qenjigon @
diffet<P sidE @€ iR &ﬂnpcfrﬁhﬂslrﬁor&aéﬁh@%eb&hﬁgaiﬁie%’ BERRLRY Sini e

circul ar openi'ng 332. Figure I's an 1 sonetric view
conneftonopanmeistio thogereralghhps of ohatiiongal ctotpbatmay &R other shapes
formed in the side of a mating part 331 in an exanple

in otigrsERhadRentss fof FRampleert dogreerriet. Eheenmestosopepiaginaga face
336 (%g%%%ﬁ%ﬁ{ &Eﬁge 'sfg)t.agyc[:i{*é{ffaer 0 fe{lg‘%fjﬁ%l{l? Igcgrgfeigt i@&,ggeg%é. “The

onen r “exanple a fi

bottotl BldeCaxithE slofhid £5516:18 129L forthe@nViBe ridh$ STIBYT thébottom edge
pressure switch, or the like. The sensors may be

of thersloh abhe tines anrgane346rofdhe 344 mriltedsmasofrem VRirdcals Vs tlemmel 334

is 3RO St P A e Mo e Bic? e A oAt Tanes 202)
fromg:%if_ﬁecgél!%ﬁoﬁ‘@ ?ﬁ%%&gﬁ%@@?ﬁ%en%@atﬁ %ﬁﬁéc%r Q(pleﬂésjn%eg%stalled

erent si the conponent . n one exa

into eatheelpare8s 1. o8 utfhe: 335 Ebineinor 1he left sldReFtRs boR®Aieage bSthe slot,
in the general shape of a horizontal slot, but may

is onttiakeprasiie side pd plesbotiom st of st ivintespedt do flargnpde An
. 45 deqgre | ot., The caonnect.or i,ng has ace 336
optioffl KR o Rne b Eorad B0 il PR LT oot it the Bosom edee
1 n . . . f 1 h ,
forn} SPURAL el 298 HHETP S UL SHERLE U O P i
has agdp éug (ot siovwiefoshed on Tirelettirsidy ofsttie ERt.e ASdanat] (ndgshdivh) is
is tilted avva(warom vertical. A channel 334 is forned

formegh betwean thedopdug and theglasn3Gnbhe ernterefdhg s edgeslspeforms a
poi s orb AP AP Bl LRSS oy S Shbhk s 9
ool ik L9 8.0 S 45 EREES R linmen
surfaces 341 that correspond to alignment tabs 280 have been formed into surface 336.
To install a rotating connector into a mating part, the rotating connector is tilted
or rotated slightly such that the flanges (202 or 204) on one end of the rotating connector
align with the slot in the mating part. The shoulder 212 on the rotating connector fits
into the circular opening 332 in the face 336 at the bottom of the slot. The cylindrical

central section 224 of the connector mates with the partial concentric circle 338 on the

11
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is on the opposite side of the bottom edge of the slot

W th respect to flange 344. An 20 optional key sl ot
w@300seepsbe formed in surface 335. The center PET/URM06/030071

bottom edge forns a partial circle 338 concentric

top DR SpL R G (EIL SHBU *4 AT DA NAY of £ Tgiehae gpnneetor
200 bd18e ShRlted M6 ARy (33 howed tﬂe%otaﬁiag BN REE VR bebh Sserted
top lug and the face 336. The center of the top edge

into tlessonhestosoeningathe iralatiog cohveataris eothteidovith tdspedtrio tiheamating
332. . Two_ al i gnnment surfaces 339 that

openi n hat 25
part. cDpFiag tation0fithe penneciorpeitiveesperh @ theapating pab.dhe Hepges
Q. T ] te :surf;ac
204 {8 8 1308ng WhnGniThal o AR T B, RCR R 350 M g tgp gne
bottcit elige 6f $86lot. Fur®abad hn Sohhad Viee SRIdREEESF 20 Nirefted into a
mating part, the rotating connector is tilted or
conneotoaopenisg inghetipg par 331 hi art ¢ranfile pgbedin®aR of the®Ayntim.
one e of .the,rotating _connector ali w th the. sl ot
Conpepianal s e sl g e GpaePt ondtindlisc g miginggoart 331,
: 0t . . .
but k%gg‘lg‘r’gé;cgfeg{l h% tedO THE b%tﬁop?%ngafc% lib%f%g@%: g%l ﬁ%&i HetohMing

e bottomo e slot. cal

surfaze 1336 dbrms&tin the baRdmaidgt o€ tieosivegidaherel adange icap bbveen the
partial concentric circle 338 on the 11 WO

top afdtee 26450d Pormeb3db 6Ag 30B1NS coBEcinT R0l df raredddescptowards |

... ~the sl.ot. ,Figqure.4a is i sonetyic view of r in

its i pesiop (AssBv Bt iR 204 B8 TrbhTa bR gual Syt

bott&ﬁ‘?.@zto'f%laﬁgé 3l REd FRABECHA &ili@%ﬁm‘i&%@_ B34 N F?%dr@ Q_d i$ AkRle view of
t he connector opening the rotating connector is

rotating ednedctor 201 nlpsse fillyt wtithe intatmatg pmarr 331 Bem exgmifie
rotation of the connector wth resg?eqft to the matin

embpgipment phiheripyies. $3apos han arhest FECaed He MAsHRERL BFe %Pg% fange
206 Y By g e hamnel = 534 17 the top and

€ slot. Figure 4b is an isonetric

Vi Bih@E 56PN EIRE hdw 8P4 rbtBERs tEshdctt 8y stemGa BARKhA]e embodiment
opening in mating part 331, in an exanpl e enbodi nent

of thefinvdntionn Retatingronn@sonexstan cadiprikess rifeéng cormectard00, mating
part 33 S 56 orinaeean b O aHE FRarastir Ao £ SpdPi ansiied into
mati@,gﬁ gfa%%@@%n %tg 1. ftﬁﬁl] g8§si‘f‘igftl.n grl%é Qltaﬁg sf ﬂﬂein%%Fagifrnggéggg%dt& have

ottom edge o re 1s a

. matddeliteemdtdre hiddep bof thelcanaee12 83 antlathapae33683Poubte locking key

rotating connector 201 is rotated closer towards its
500 {si inseatedpots the setaiing cenmeatorimatingpareassemnbly igdbe dirpetionsof arrow

e en surfa 35 an he 0 292 qf f.| ange
¢, Tt REGE s 500 A oid oty B850 EPgHRis Taaking RS 56 docks
tatfAClh F o Bt OR GABAE ChRhectOllis B0dIRE in bidck WHRUBGGHS tabs 550
o atF,r]%eo Iﬁrr{?ﬁong gltglr:(? 331 |ﬂ% an eexarrrSJI e 15 ré&‘bgdi meent of g 1abs
are ihieetadrivgapad. Loalpingtdtass Sl filb ghp Geawhmrdvértsotmion i notating
size and flange 204 has alnost filled channel 334.
connector 200 with respect to the mating part. Figure 6 is a side view of a rotating
connector system in an example embodiment of the invention. Figure 6 shows double
locking key 500 installed into the rotating connector/mating part assembly (330 and
200). |
Figure 7 is an isometric view of double locking key 500 in an example

embodiment of'the invention. Locking key 500 comprises a generally flat plate 501

12
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Figure 5 is a side view of a rotating connector system
in an exanpl e enbodi nent of the invention. Rotating

W@ omeeLd3s2 system conprises: rotating connect oPCROS2006/030071
mating part 330 and doubl e | ocking key 500. Rotating

s SO i S 50 2O R e A BRRS, Te
oG 59, GRISE iAoy BRI Do Do

Twolsagpd 8L Kiey ext2@ fios iheSesrit €sbei aftthe flaeplatet (1l n4y pry slot 554 may
connector/ nmat i ngl part assenbly in_the direction

f
be faamedun cach HaebF thelTht 1ty Kby ALTralis of Gpfionsk kpids 556 g&e formed

. ..550 ubl e. | ockin ey 500. | ogk rotatj n

i T Bl B KR 0 805 By SRR e wa

thickn@6dek RehehaBEkiRS Re? & AbRIcH NTRE (R 1bd1iRg 8RR 580 akd&driflttired to fit
tabs 550 fill gap G and prevent rotation of rotating

into gam Gefvhmed DeBveshtarotating @ohneabort dnel avpaiing ppa henfhe votating

6 is _a side view of ,a_rotating connector stemin a
connggioRBRE beFndItAG HIO #F fmﬁlepqsﬁmwfg\ﬁ?snﬂ%@r@g graling part. "The

oo SR T A R AT 00 21 20 e

side FA@WIRhe rdtatiddcorBRBPE. Irftoald F sBhps ook keyckby gsdefer well
500 in an exanple enbodi nent of the invention.

knovwo oletingskioy heldhgthepedksrskey geplacaalipyexample piserew. 501

12, WO 2008/ 016352 PCT/ US2006/ 03 o7thaf havi na%gtm .

| oEIEUH 1A B ISB TS VISR Y FPTRPIHY FHEIEPFEE 87 Fhe
com?&?ént?ﬁé %o?%%er bw%%n?%cti eé‘}{élge?x? é% ﬁl?éa 18 %ﬁlb%ﬁfrﬁ]ﬁ{t of the

romeachn o rrn t and vertica

inveftio@CThe BSsemblVOorapges twh 2natlrpopaetst 330 rdtatimg tdrmetton ot
face of the flat plate 501. A pry slot 554 may  _be
shovp el endh carscH) 78; deubde lackingtlrext 5G9 andetvarsingla 1pakingkexsyS03.
f optional ihds 556.are forned 5.i.n the flat, plat
The Fia g U1 oe RAR cilsav b e g Ca R Hhm
h b . bB gkfad KRY the
b R L 2 a SR8 LT 800 kTRt ad K thegons

betwierh chgayatihd commectob Glotskown) aralt theitwy matimpewtrs33@ntbcking the
mati ng part when the rotatin connect or has

b
rotafig gQrECIoit® Placs. Amead gpdoy { inattgonad F‘é%%?@&ndt%%g% goupled

mar B8589 i TR Jo e BOERE BRal S B A58 eteon
eacH diRicaP 1876 and B opfespdiRlinOmatihg Baf B30 XSl nurhbticfaddifonal

snaps, |ocking key nmay use other well known nethods
matifigrpatts ntkiyrioe adved ltothei asserkiely to ingreasedhe framberxelipirts jained

screw. Figure is an isonetric view of an assenbly of
togefher g Psraseeihblysyst em conponents hel d together by a

COREE 10358 ST RGP UL AR e Rl 0 gt

a coRRébting Gl slein @RReepR eri@liment of the invention. The assembly

comprises two mating parts 330, rotating connector 200, two end caps 1070, double
locking key 500 and two single locking keys 503. The two mating parts 330 are side by
side with fche rotating connector 200 between the two mating parts 330. Double locking
key 500 is installed into the gaps between the rotating connector 200 and the two mating
parts 330, locking the rotating connector in place. Snaps 552 are inserted into snap

opening 217 formed into rotating connector 200, holding double locking key in place.

13
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15 shown), two end caps 1070, doubl e I ocking key 500

and two single | ocking keys 503. The two mating parts
wWQ@30®saLes5si de by side with the rotati ng connecPOr/U§2w06/030071

shown) between the two mating parts 330. Double

oo S T Rt BT et el
B T e e e s T

corr&pondih nghtivariast 380 . AAng HEB 6n badkiingleK8ykib@RBey Sits into, and
installed into the gaps forned between each endcap

locks againgnsnapeonesinge K farmed inde ead pdeap 3830. Any number

of raddi ti.onal . matin arts .ma added.to the, . .. .
AR R o eeB R RiBBYe BFoE SRR b liiovise direction
whenh 9685 h8dtalldH & 1BBRePRSAMR Mto SH@URE prt! IR 16faPP Sonnector may be
sectronal view of an assenbly of mating parts held
conftgugat todre inytall2d onlwked erplacgudys b eounier-clekeisnmbion.

emyodi nent of the inventjon. The assenbly . conprises
tgvgt fﬁ&ﬁﬁw tyRes of spaly maYpbavsed Pttt 69%1321@9 copggstefnd the

: 10y, : ' 0 i ngl.e . .
3O UL LI B OB B YR o gt
seal SIrfieneNxabnpl& embotithdrit 8f ERNAGEH RN, BROMBEIWERR sbileetwWEen the

mati ng parts 330. Double locking key 500 is installed
rotating epnnhetoy apd theemargparhis founed by gompressingen eddFacmnah the

the two mating 30.parts 330, | ocki the rotating .
rota GRBEEOT REAIRFLAECS o Junaas BI 1 HE SPTBEFSE SRR dpecnerated

. i i t:i . .
duri i1ﬁ%rt§c(])rg Bf gfel'}g%ﬁllhﬁ té:eﬁ%é;ttcf} nlhfpblgtgg gﬂﬂﬁ%&{/%?egglg in the mating
part.2808D-0ihg 3 2R/ IS200m60300 7 theArndefade 68the ¥0146inE Sonnector or

attached to each end of the coupled mating parts 330. )
the enddagepidhe maginigmgrideynekofdringhe peal ailn adiameter seabthgapmpressive

for.ned. bet ween .each endcap 1070 and.the ..correspondin
sealipgioras i TSR B e RHEaB bR hR i i EPPGERT A gotecihd an
outel}f Hiametddo? o SN ded. 0CK @)-ﬁﬂ%g@ %&skg@né&‘%@ RSN RO dfer diameter

onned i nto“each endcap I'n"general the rotary
of the boreat mound thtasitgndiameter bftheatyéindel torhedp froctheisss.
direction when_ being installed or |ocked in place
i nHoOn GRENe ephediment ef thsinygntion, hecogtingggpnpector may be

[ gu N lled. or | ocked in,place ing a
contGBL| 84 S8k 8 ST AR AR sch BT R LAY, 2
conflgRiYatRe tHs @&aﬁ% veiectdiSvdudd BE ubdl ©AHMREEabe@Ask REcomponents

mating part. e type of seal is a face-to-face seal
that hant diffetené flowypash diansaters, fos evamiplaragtzanch dd@uisted with a ¥4 inch
t he

.one exanpl e enhodi nent of e .invention, .
lubrifalop. 1,0 %@@rﬁa FrbedimRes of ﬂ’@ IPYERHATgC stRpn gepfiguration
is crd & ﬁhé\ﬂﬂ% Raifrelent Bﬁg{@gmgyer %ﬁq'ﬁ% ﬁ%ﬁ# ol 8&1(%}%2 SARE center

on the rotating connector agarnst a face on the
sectibRbf g pafting cbpfe@ONITIRSBINRSs bAMEEsidS of eeEddinsetor with the
larger outer diameter may also be larger.

In one example embodiment of the invention the rotating connector is configured
as a zero space connector. Zero space connectors essentially do not add any space
between the components joined together by the connector.

'. Figure 10 is an isometric view of an endcap 1070 in an example embodiment of

the invention. In one example embodiment of the invention, the endcaps are the same
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during the insertion of the rotating connector into
the connector opening in the mating part. An Oring
worogasidssr nmay be nounted in the end face of tPEI/US2006/030071
rotating connector or 15 the end face of the mating
art. to help formthe seal .. In, a dianeter seal.the
shapR3h InesBatgouBire Bty 3 o T ol BTy Eiduléd o mare
withGhé& R 6GhirRelordBBniABs i he rsyﬁéxﬁ%hgfon_@ﬁts? R dedd RRe a
outer dianeter of a cylinder. An O-ring or gasket may
plurdigy iofh differémdhapestdnethie mtleer edd aftitesandcapps. t Ineorsorxempte
ar,ounda{he,out er diameter of the cylinder to help fo

f

embegiment gy the |ipventiongths fodeans Aps Hicrmaate Shepe Ast eﬁf?@ﬁl{lgaﬁfﬂ@ctors
- at . i 1

on ] A GEPBIGPE ol cheq AUy B G R of e

endodp/ J0allos@Hnygishaionet infRe freidatadr RYsteRIRRAI0S covaiebr bPening
used to connect together two conponents that have

to bedfiftekewithtany Istaw apditypupbpipe grread by msextingpthe psoper 2ndegphnto the
reqgul atar wi.th,a 1/4,inch.. | ubr.icator.. LLh one | e . )
conrigGo APRENE. SIOKHE THIFa 1 U A RECE, PR FGRY of dilerent sizes is
muclé _%H%%ﬁﬁh' sBitkidSa G5:8&Y OF cO¥pbRMItO Fith HFEIRE Bl tRMLES.
i ameter on the Tront an bagk side of the center 25

selt amthafexhingle ahbodingnt ofithe dhventiohhe fittirmgastegratddiato the
side of the connector with the |arger outer dianeter

otheprgiyd af e epdearar Yes fitting resebesintyPe o8 HsdRg. rehexagtple pauick
contgh g0 g A% PO PARGE LK SBR[ L8 cofechions

swive$ fiftiok adthiy offS/alRds, A8 RMNoPRAEE, oP i1 Ribfre 10 is an isometric
conmponents joi ned together by the connector.” 30 Figure

viewl@f arsergieap $ 6Pk arcexdngvie efubadinesd od phel divention. akindcap 1070 has a
SronoagoBF tREFOAEHD KRBT GRRAIGA & FB emsSLoR B Erra k!t
forhfly YO 2008L R3521 PET/ H200Y 9RO 553N R8s 1 B and right

ng connectors on one en cap an

wing forhligitvesifrbat fiiges 1002 N Al step $pERIng AN OGL A bORLMeA B8 one or
In the system conponents. The endcaps have a )
bothysidesaifithe/ensicaplil P7@r Enusesthagad obthetdndcep he70 thatlisshapetklike one
epdcaps,. | n one exanpl e ~enbodiment of the inventian, .
end b fting Sl chia et S8 deoBESRmbling,FSeRigr operihg ina
i . | t . i t .
st EORGbAGR pd PhaRAROHI I o 1 BlacE Or iEpREERE Fiiting
brackeweaghe efiticad @inltewsedny moanphieeoinponehts @ntmasatiror support.
system havi ng a connector opening  to be fitted with

Advariggequsly, ieEYsigBecOmPRngsé CathPeaedof 4 system Wity a ¢ifferent
roper .endcap int.o the, .caonnector opening. Stocking

contEcHT RS B SRR Ot BF SBRG" ¢ e ebds of dif T er ent

Si F@fird 31 1IMERoAREAPFewW (TNiS10 Cdiite Rey A1 0 (RiYarPdxample

conponents with different pipe threads.” 10 I n anot her
embediamnit of thetindéntent Sihgleheckimykest 1 D0 canpiisasiangpnesally flat plate

i ntegrated ilntlg,the . ‘
1101 having a single locking tab 1150 extending from the front face of the flat plate
1101. The locking tab 1150 is offset from the center of the locking key in both the
horizontal and vertical directions. A snap 1152 also extend from the front face of the
flat plate 1101. A pry slot 1154 may be formed in each side of the flat plate 1101. A
plurality of optional voids 1156 are formed in the flat plate and in the two locking tabs to

reduce weight and to maintain proper wall thicknesses when locking key is molded. The
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ot her end of the endcap. The fitting may be any type

of fitting, for exanple a quick connect fitting, a
w@oek/01east nsert fitting, femal e qui ck connectiPCEUSIa6/B0071

connections, swvel fittings, shut off valves, flow

val -1 ' 1S .an.L.sonetri
ook R0RS 21502 YRt b B, ELANER el PRI or on
the onB ¢RI AN enEghCaid alPAAng dsrtavheh the endcapilde beén tdt&ed into its
endcap form ng one half of a rotating connector and

finaltpiesition swithwgbpect taotheimatieg partinThe snapr HOREits io3andrieek against
front.side of endc 070 h | e and ri W ng

the ipgifptGe S ReBiRE 1L Gede 1 Rooiuhe Ssontiy- 1015
TSYRPRe LR TR, 03080 s Pl LR B g p

are ot Kmited ¢o being lefatddhen b dbakiingiesc drigast 1 isiah ismraeiticadew of a

into a correspondi ng connector opening in a 20 system
coveg dAYOFE RSy siRE arRAnSat bal prame cahadiapent of heipaentaye dCover

' I t he | br acket h ndca n_b
1200 ule S il oPRE T AP BRI o SR AR pEovo
lockN@\atY BBO0 Utk Ynaih MOIFUI0ER HORLEBAG] GRPe BE a PpefE wWith tBe two
systemw th a different connection schene by
side paielc i Ygextertdingfoanitheapate Bnghe topldhdi ®tam side wéthe ate. The
w of a single | npl. e

two LopiRarton2 0iare REAGHRY dh moniSrigp e Giseh RgUkA g0k sberdiend
j | fl : [ '

o A AN A 0 o

into fHedbclah@ta®s 1230 bsedlfveretiockwaight akd thlhSintdin SfallisBickhegm

the center of the |ocking key in both the horizontal
Lockingitapel £5¢ alay diave side dtangel npirgalengs onest wwk fidenof the

e
o AR D LT B0 19808
pressieetheeonréqytit syatech tan holdiefire fpilepe Dutillust kN e36EE

when | ocking key is nolded. The 15 WO 2008/016352
snappeirpuistoobradecy of a putrnsgmpanentysith the leghng dalseld SPgnserted

. fitinto.qgap .G fgrmed between a rotati conpect or. on

into g Ot teRRB a5 et By TR DB Rhy MR (R Ring

connBBYEAR A% RCREh SRl a e bt&n ichfpohédial position with
respect to the mating part. The gnap 1152 fits into,
and | ock against the inside of the snap opening 1019
in the side face of the endcap 1070. 5 The | ocking
tabs used to hold the rotating connector in place in
the mating part are not limted to being |ocated on a
| ocking key. Figure 12 is an isonetric view of a
cover 1200 for a system conponent in an exanple
enbodi nent of the invention. Cover 1200 conprises a
mai n body 1201, two side panels 1251, four snaps 1252,
and two
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| ocki ng tabs 1250. The main body 1201 is in the
general shape of a plate with the two 10 side panels
wa2ws/oessendi ng fromthe plate on the top and POL/USIMN6/030071
side of the plate. The two |ocking tabs 1250 are
attached to the front face of the main body 1201 and
We cldiiand  upward fromthe surface of the plate. Each
| ocking tab may have voids 1256 fornmed into the
| ocki ng tabs 1250 used to reduce weight and to
1. W%@ﬁ&iﬂaﬁ’@iubliﬁ%b}%'ﬁiﬁ,s&)mﬂi@ﬁﬁg:ng tabs 1250 may have
side flanges 1259 runni ng al ong one or nore sides of
t hecarBiebtor k2 20 Alsaviies e gesirddy i hmdraml ¢aBer deiction (R24) with a

bore (i dRaiie s o dhesconPy i BedopnSase@p: S8 ebonago o

: \ ) '
B R b
| sthe soappes laning 4 fivst (220)tantl ace codd wirgy@Leyeaendiag eadially

wth the |ocking tabs 1250 inserted into gap G on
fromgdhe generaliyyeylstdricalcenies tsepbio@zdn ehthe qonmcé@s&oecw hy

the.rotatin con ors, | each side, of
{ HoEy SR OB SRR P Yool g e’ Bhectbr Wndfe the i
flangRektddds ¢34 Q3QRY dide Ve Bstvidg (220 as afcﬁyﬁhé Bfthe
system conprising: a connector (200, 201) having a
conngetoe aad the seydridnitarige{P 02 eentendssfeahitiniro224de of thh sacorfal wing
bore (208) extending froma front face (206) of the
(222 tonvre %%PO%@BéykééiﬁeFW@E@§ﬁ5to a back side of the

; [ t )
o AL Bt FAAB0CANS ok Raciiidt o RY clindbide Bl the third
flange320)) Sfichd® fEes abecbiAe of 2Redirsexiandinng tdwgﬁgkﬂevbotfdri?g Bide of

the generally cylindrical center section (224) of
the conmgréar and {redoyrtiz fange 04 extendn frosetho hdcl side gé th{e2@2ynd wing
on the front half of the connector where the first 10
(222}70%&@?tt%8’geﬁ3}ﬁ%mp%tﬁ¥- side of the first wing
(220) towards a top side of the connector and the
second flange (202) extends fromthe front side of the

2. seTishodiiag colpliag)systempstidaian b dtittiesn cohdeisife: t he
connector; a third and fourth fl an%e é 04) on the back
haa firss shauderd @ hetsmeentiilgeyieh thecbarh{ 288) dndeaxgendinpahove the

t f back side of the first w 220
front i D) phBEiBnPai e ssond oo oniabiio Ly bogand
exted @4 hbbvel tBO88K 3401 BrstBRAScihf om the back side of the

second wng (222) towards the top side of the

connector. 2. The nodul ar coupling systemof claim1l

further conprisjing: a first, shoultder (210), concentric
3. wi Fie medulgppunlingGyytennefl daite hdvhese Bwdiat Wig (220) and the

second wing (222) extend in opposite directions from the generally cylindrical center

section (224) of the connector.
4. The modular coupling system of claim 1 further comprising:

a first snap opening in an end of the first wing;

a second snap opening (217) an end of the second wing (222).
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20 front face (206) of the connector and a second

shoul der concentric with the bore and extendi ng above
w0 b@shask2 si de of the connector. 3. The nodul aPCT/US2006/030071

coupl ing systemof claim1 where the first wng (220)

o Sy 2P e SR SBBR o oy g1 i,

secofi€ Cthirerana%aéﬁth ﬁﬁnéé%qqaﬁ PRaeHied awéy frbRevameu! ar
coup i ng system o claim1 further conprisi ng: a

first snap opening in an end of the first wing;, a
second shap op |ng 1 en the second w ng
6. E §m0 %ﬁ/ﬂ@f s@znrld%ﬁ%@lzwr@%@@n 5. The

f
Tt T
ﬂmédsﬁﬁ@@ﬁwﬁ@‘é ab@@’ﬁ fhéd dfafle @iva el sRUNon@IdNt Bk exfendd Msove the front
ul ar coupling systemof claim1l further conprising:

face §2@p)fafrtee cemtectst; al i gnnent tabs (280). Iocat ed on an

Fr btconddet of Aot 18 (28D 1gpa i B Tt S lof i uipab o ttom
surf&kéQ)\fetPE tfﬁ'sﬁc diﬁ%cori a%&gge% gﬁgZ)Q{hérQ ] m Reel P he ?ec%ﬁ& QBhs

I gnhment | ocate t he ends

aligranehtnsisy (282 petteads atoue tlackomf facd (BO6N of fe cwntdegecantiwhere the
fl anges 202) where a front face of the second set of

front gy face @i pheeniirst @m@f eligomerhipn@S 0 pod the et spgage pixbe second

0 ector and where the front surface of
Setogfﬁgl %“PF‘%rtt Ese %R}ﬁ?ﬁt tabs (280) and the front

surface of the second set of alignnment tabs (282)
forma plane. 7. The nodul ar coupling systemof claim
7. 1 foe nietularcopplisg syptend 61 alaimrisfurthet cahpadinggnnment t abs

(280) | f the f t d
fl aé%%tssgcgéﬂgﬁ?@? Eabg'i‘?@,@ lf’%ﬂ’,‘gd ellrlgflwaﬁpg Ffiete lrggandﬁecond

ﬂangé rg Wr er%%obtﬁj (fgc%o(%f t%}% )glgsg g%ﬂ c%{glggn‘} &[ ta%L E l)tiglgonﬁgure:d to

aligd ﬂie&iohﬁébt@p@@tl? dityrkbpedt iCamatif ipartQh rétﬁﬁorb%cﬁlt @29 8hdrical

8. The nodul ar coupling systemof claim1 where a
axisfof gretbdra(208)f t he connector is a mnirror inmage of the
back half of the connector when rotated 180 degrees

about an axis perpendicular to a cylindrical axis of

8. th ﬁgg %cﬁluﬂf%oﬂﬁfiﬁé g}?slteﬂiviof Blatfa Fhékta BOM SAYHMEE connector is a

mirror image of the back half of the connector when rotated 180 degrees about an axis
perpendicular to a cylindrical axis of the bore and parallel with the first and second

wings.

9. The modular coupling system of claim 1 further comprising:

two mating parts where each mating part has a connector opening where the
connector opening comprises:

a slot having a bottom surface (336) with a circular hole (332) formed in the
bottom surface (336);

the slot having a top edge forming a semi-circular area in a middle section of the

top edge where the semi-circular area is concentric with the circular hole, a left side of
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25 9. The nodul ar coupling systemof claim21 further
conprising: two mating parts where each nmating part
wha®salaennect or openi ng where the connector PEENRIU06/030071
conprises: a slot having a bottom surface (336) with a
circul ar hol.e (332).forned i he . bottom surface ..
the t@ggége’ £ S PHOE PFYE %glw&mga@&%org é]éeeeégﬁ\mq?fa aac%annel is formed
betv%%ﬁ‘théilhgfaﬂhé‘ﬁe B5®6n sOrfBcd bl glogect i on of the top
edge whére the sem -circular area is concentric with
t hthewlotduavarg Hbdttomadgefdrningle serhi-cit8uliCar28 (B3I §) in 3m2iddlie
PCT/ US2006/ 030071, the top, edge forns_a l.ug projectin
sectigB o Wesr Brttae slghwhetsgBe sel-eirchlanaiam 6138) ds e¢icsatgic with the

. e |. o) . :
ciro I HEE £23215% il B85 IS Re bR oA E 1L GRS g g e
fronBfhe@dgS3Bkrd 4 ciRarifetd3d) isSPEhbdBettfech Hige RRLBAM A0Be bottom
where the sem -circular area (338) is concentric with
surfaded336)dirtheblat. hol e (332), a right side of the bottom
edge fornms a lug (344) projecting upward fromthe
edge where a channel (334) is fornmed between the | ug

10. (344 lefrl'&%uﬁfgﬂﬁé %Qterﬁ WFERRR ?(\gﬁ@: eggh %Ixﬁg?% nggcé% dected from

The nodul ar co systemo aim
the gratyp:ngfilat b régulsiel, eciuetcdtogmvab, b Ren@i catpresdure svitel,,a fluid
a requlator, a lubricator, a valve, a sensor, a :
contgpledeyice or 8yfluid powsr fipvicd  control device or a fluid
power device. 11. The nodul ar coupling systemof claim
9 further conprising: a locking tab (550) sized to

11. fi %e%l&ﬁPar(c@thiﬂg SRR 8F WREA oBrubabt é’dﬁlﬁﬁﬁﬁ (292) of
15 the first frange and the right side of the top edge

( 38%)ckirig tabe 550 ntizevhen(ill hgape (Ghéwted Heswedmnsbatkdreddgan(292) of
ne of the two, connectaqr openings. 12. The nodul ar )
the @@UB@I}&?@W@@ sighbside phthe ton quf'e‘?-"é 59 pEthegdqd Waen the connector is

inse B3 oh3 gpiH9h Sant e odsilisar “Coupl i ng syst om of

claim12 where a snap (552) is attached to the front
face of the |ocking key (500, 1100). 14. The nodul ar
12. colipt mmgludarsoepling system oi ¢Rimiié vehare thclonllingdatk (56¢) isadttached

550) is 5 attached t he front face of the | ocking
toa&é’ﬁ?t%dﬁ@@f?%‘ﬁ?m& @’E@Quf%ﬁo)coupl ing systemof claim 11
where the locking tab is attached to a

13.  The modular coupling system of claim 12 where a snap (552) is attached to the
front face of the locking key (500, 1100).

14.  The modular coupling system of claim 12 where a second locking tab (550) is

attached to the front face of the locking key (500).

15.  The modular coupling system of claim 11 where the locking tab is attached to a

front face of a cover (1200).
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front face of a cover (1200). 19 WD 2008/ 016352

PCT/ US2006/ 030071 16. The nodul ar coupling system of
wa@b@smiedi2 where the | ocking tab (550) has at |PEBEUS20061¢30071

side flange (1259) running froma bottom of the

| ocking tab to_a top of fhe |ocking tab and
16. cohhs Hadwar eqnling systesn 9% waim i [ sherothe logang taby(559) has at least

one ¢ ﬂgg?#ou(lrl ng %)Clglﬂgieﬂ.rgg@oﬁyﬁoet{&r? be &l %éﬁiljfgi %ﬂ)e{?ﬁaettoﬁg)é alilealrocking

conne space connector.

tab 260 ephfifngesySHieoOh keyalon@domBere the front half of the
connector has been scaled up fromthe back hal f of

the connector. 10 19. The nodul ar coupling system of

claim1l ere the back half. of the connector has been
17. [ oHheoRdtlzy EpRlme DetenOf gl YT B FPacGlPt 7 4 720 Shace
cmnﬁ&%ﬁ where the fitting is selected fromthe group: a

mal e qui ck connect fitting, a push to insert fitting,

a femal e quick connection, a barb connection, a

swvel fitting. 15 20. The nodul ar coupling_ system of
18. | Bhevnpdyjae peunling systam pb¢lpind whese eithsif ¢ffhe conegtor has

repl aced. wi t;h .an.en Wi th i pe thread forned into
been BBt i ARk R iS5yt om of el ai m 1
further conprising: 20 a third wing extending radially

fromthe generally cylindrical center section of the
19. cofihentodnlanhendingwystam of ¢clage d ovitbrativ backrhalfmiithe apmector has

equal |y spaced around the generally cylindrical . .
beengpiogrd Withe e fomhes ekARECIRLh thefhors WhFrea‘ili‘ﬁgjltBﬂg tsrglected

f alf iddifef '
ron] S BB bR, SARREH B MIFRE « NBeh o] AAREe i
conr@t@eK W teb BbiRetibR M swiveRfitingt h fl ange on the back

hal f of the connector where the sixth flange extends
froma back side of the third wing in a

count er -.c] ockwi.se directiaon. 22.. A npethod.o
20. ool Fionlg? 2ot SisteF b s Ttk ek it of the connector has
¢ an ehBEH Hith% Hpé trsdd KPReintd (HOPHRCT OF
been‘(:‘%ig? 20%i alnnt 0 %{ conne@?or open?lﬁg ?1}1 a ??r st 30
component; rotating the connector (200, 201) with
respect to the component; 20 .
21.  The modular coupling system of claim 1 further comprising:

a third wing extending radially from the generally cylindrical center section of
the connector where the first, second and third wing are equally spaced around the
generally cylindrical center section of the connector;

a fifth flange on the front half of the connector where the fifth flange extends
from a front side of the third wing in a clockwise direction;

a sixth flange on the back half of the connector where the sixth flange extends

from a back side of the third wing in a counter-clockwise direction.

22. A method of assembling a modular fluid component system, comprising:
inserting a first end of a connector (200, 201) into a connector opening in a first
component;

rotating the connector (200, 201) with respect to the component;

20



WD 2008/ 016352 PCT/ US2006/ 030071 inserting a second
end of the connector (200, 201) into a connector
wop@siongst n a second conponent; rotating the PONOSWN©H30071

(200, 201) with respect to the second conponent such

that the first and second conponents are coupled . .

t dpwertieg 2 serond $af of My SPIRELSF ?fQS)@ kP hyinf® CORRRETOL; GRERIng 1n a

first gap.(G between the first end of the connector
Seconéfn‘ffl?%(glegf’rst conponent and inserting a second | ocking

t 3Bt£ing Me édtnecdr FEIYNO1) GAR rédpechRithe sstohti@ogfoantt such that

end of "the connector and the second conponent thereby
the fipst end sedong cootpenemts atsf caupded fogsthetonponent wi t h

respect taq the . connec and event | rotatian_of

t H@segté%ﬁg'lr%tgﬁﬁﬁ%rﬂ% (S0t o s 5P 4 O Periinie Sy ¥nd pf the
connector and the first component and inserting a second locking tab (550) into a second
gap (G) between the second end of the connector and the second component thereby
preventing rotation of the first component with respect to the connector and preventing

rotation of the second component with respect to the connector.
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