DI SCONNECTI'ON OF COUPLI NGS Cnss Ref | at ed Applications The
present application clains the bene 5 U S.C 119(e) of

provi si onal Wod02KH23 appl i cati on serial rg%wd0| 136, 050, fi | AETHESPU/RIE}81999.
This application incorporates by reference, as though recited in full, the
di scl osure of copendi ng provi sional apbl ication 60/ 163,050. Field of the

I nventi on The invention gkt ORDREONNECADN o €hiiggParticularly, a
hand tool for use in the quick disconnect of a quick connect/di sconnect
coupl i ng. BACKGRClJND CF THE I NVENTlON Qui ck connecddi sconnect couplings are
bei ng comord S R B¢ @s and tubing in many areas from

aut onobi | es and tl"ﬁéjﬁ'gs%ntta lﬂﬁﬁmciae wehdRQHAs 3?@3%6'[1(?9(%5)5]@%5510 iihe

di sconnection requires t rel ease ring connector be recessed
si mul t aneousPIaV“‘\ﬁPPlr?a@qfi‘éc‘iwéh%\?@/II3(12)950{fH%d M@hm9?9 i Thixanalicapgnondomeratis bect i on.
This can be r@feﬂﬁ&bzlselm Emﬁatemeﬁmmsato%@o%sen%gs.%dmbﬁm hiesiessi bl e areas.
Al t hough maval devi ces have been patented for stripping the ends of

el ectrical Wio8&%%ych as U S. 4,951,529, to Andre Laurencot; and U.S.
4,475,418 tmlél@aﬁmblﬁwlomone have addressed t he issue of renovi ng a quick
connector froma ui.t . The discl osed,hand to Pd nmoves t he
conduit In the oBbe IEY?’EO'tﬁelf‘té%'lpla&ﬁ“dft?irﬂ"?ﬂ‘@rerpéﬁ“& ﬁar?g tO(S’ﬂ W& "tBhnect or,
easi |y renpwuirg disteaneoofisamick corhea/idistonscccanpling! . SUI\/I\/ARY OF THE | NVENTI ON A
tool is disclosed for the r ouplings froma
conduit. The tool has a body %@I%ﬁ?%ﬁ ?%zf?grl ppi ng portion a

rel ease portion, Quick tpmmdismon%momlma%ﬂrb@mgomp@lv afefl Yo cwommagtesend | n t he
manual - embodj Rt m Q@g}%%mammsmgmtﬁ@ksw hﬁgcgﬂﬁm@ﬂgﬂsg Jol?f%ctbtﬂgw one
to the gripping portion and the second to the rel ease portion.

preferred erfSeHSEIRn reapiFss ﬂ?é‘é%ﬁlfﬂ%?alﬁa prethp gonAestr hpytregsog ssrerétenc@alnvatht he

rel ease por thORmol S3hd ddadiiSn At bppsat direribliertiniafl b&SprbRleiBnBt@d N t he handl es
at a maxi mum separati on dj stanc whi ch nmai nt ai ns t%e first end of the

gri ppi ng ancFW’P?F’@ﬁ%’Pﬂ?GFd(‘P%%”%f BNt one another. Conpressing the handl es
causes the gri ppiAREbugh ﬂlﬁi@rﬁewbé@ heRIBpéngatntadifdr §fispirgl thd ¥t Y eROfitdl @tesgnd t he

et wen | he BB g S AR e aee® BTE A PB  E SR bl e ve

enbodi ment s,addlksed tht Basef @mdvigy a prkronrpaort froonscopduit. be | ncor porated with an

dir conpressor, ﬁet d,;éﬁ;‘s%ﬁh&i tg&%;z}g;gs%& Xx?veg the cgrég i?xghe 065&9&: Qgelctlojn%tm

; e3eb” _D : aNdb6bTbox7WD 00/ 71973 *MHH EM@E “I@CT/ US00/ 14518 HAND TOCOL FOR

PGT/ US00/ 14518 t rou er c nien
affixed to tth@relgaseppg prothpennndetsn, easils rmmathee@@pmrrf@mmmdunand a cl arrpl ng

menber. Toget her the receivi m@womm@g menber forma conduit
retaining area. At |east one of the receiving and cl anpi ng nenbers are

connected to a | firchidiscised fRychedemeyakaf guigk relsie peprliegs {ioeys chadydy &he The

rel ease por ttb8lRadbodRthhtad @RS it @ @ﬁﬂiingtphﬁim hasteask phitiof twithikk o p&GARI pl at e,
In the preferred enbodi nents, the | fus teis statlonary, with the

0 a
second pl at &8 TE"“P?F"@%@ g TR S d@m&bh?fﬁlfmfg conggsiied te heeetndread  and
second pl at eff thebedys bikito Chﬁgﬁpp.mglpbm‘oh endahekaint exthenelame pordaod. In the prfesreC ond
pl ate has a spri er retains.the s nd at e.adjacent the first
plate, therely %m‘ tqﬁ?\sgecoé’d?:l e |'f°nfn6°"§br% PR toﬁgrggﬁs%%on% tHIBEd bet ween
the first araﬂfusémmmapdleatemamﬁhehmndlts@t ambmﬁm sqpmlatlrgl ditmce @hiokt ween t he

second pl at %&Qﬂn}tggﬁxf&kﬁéﬁﬁdﬁgﬁ%%ﬂ&s@%ortI Sl Eﬁ%ﬁiagﬂthw thin, or

t hrough, the secon ate an east a rel ease portion.
Preferably tPrmpss wikpndlesgutes e STiRping|elemant toxompresscand S @rippiegneion

embodi ment s, ,nfi B rélé%&e;lo\ltloﬂ% FORRRRNuNd @e @onH&cB&PEreAtﬁEg Risthce bB& el tRITPI Ng Menber .
I'n the side access enbodi ments, an optional guide can be used adjacent the

cl anpi ng nerds@ping @pd S@Idéeléﬁﬁf elerpeat fistends ﬁ’g“lﬁ@ﬁ%"éremi’?%‘ﬁ?%w Fieassiagd to si de.

]Icn one egbogg@p,ﬂg porlid8 c4nl b3 HRbPErate® WL in ANImprRisERaBvRLEIRcalgPAN at the
Irst en 0

L
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the rel ease and gripping portions to receive the conduit. Preferably the
second plate is rotatably affixed to the rel ease portion and the first
plate is stationary to the rel ease portion. The second plate is naintai ned
adj acent togyldWRiast plate by a spring. The cl anpi ng menbgicrhssogp@xected to
the |linkage and rotates froman open position distanced fromthe receiving
menber when said handl es are at a max2num di stance to adjacent to the

recei vi ng nibrebgr othyen eonveraintimeran dh expraneeelemsnips effixeddo the grippingtrodion embodi nent
the clanpi gm Gihg ABHber BARAT RSy HTRMEr. qggemea&w?ecsmgh.e,awh.ﬁ: to the first
end of the bo por ion. Agai n, ﬁe second plate is rotatably affixed to
the rel ease‘lmﬁf@mﬂb&h@mﬂ ﬁ@nﬁwwstemwsa{eé pleast opejobtharegeivipg de%@p@écond pl ate

bei ng mai Nt ALARE aBionseiRd tolaQinkds thal gosd tolﬂie%ﬁpxb@’pcﬁﬂoi%hdl‘g Thi Rfeald anpi ng
menber is connected to the Ilnkage and noves, from ggnﬂ open position

di st anced fROGHANDAYR FEleRse FIgTER) RAtARd A seRwd MR g PETedt & maxi mum
di stance t Oenitdjiizeatsithellowdrhi@stipReas Mitidgaryivitelic sehdadplarindvibin dh &mear €

conpressed. ‘A gui d tatl r| on and adjacent to
the cl anpi njj'® Wg Edf%cn rR ﬁéfaaésﬁc%“ splagﬂé f&%@ﬁi’ "04‘] CRRETE anpi ng
menber . VHODimAdiQ AT sBCHA bli@ﬁﬁhﬁbﬂﬁt@nc&leRhEFct@ESWe&'ﬁﬂ @hate@fjacEhthdORAW NGS
The advant a t when
road wi th { HE e thR bR RLoE R R ol oREORFLIRLR ARRRLAT. OCT
el evation vseeqnd@fatea Theierd be @ dshf spfing Hasedbesiesn thejsepprdplitopnd dirglgase 2 i s a si de
el evati onal o\fﬁo%9§pnh%f‘ec&§ea%moér 1@bugh! Bl eBont plahAYANIGstaporbR O M t h the
handl es pressed together and the gripping units spread apart. Figure 3 is
an end el ev&lepsHamioni ew of the hand tool of Figure | . Figure 4 is an end

view of the opposdddanscishpitditenibands k0akt oat axElag&'anox%e exﬁbo@uﬁeatsﬁhé s the end

view of Figure 3, illustratin ui t bei r|pp the tool. Figure
6 is the si ﬁ%e“’é‘rge‘(}%‘fqe‘b‘ﬁa{}’i"é‘\ﬁf'\?"’ﬁf ?é‘g“pgm“ﬁd“‘i“g’%ﬁ @H’Fé %acc Fgure 7

cor r espondseritddimiefitsiag oftionslRdid& a0 bE uded djicer thewwlainping hembad pesenphes s ed

t oget her anq t he dlmst1 nel%@. sertosﬂhe qui ck di sconnect/connect coupli ng.
Figure 8 is”a RIEfEEIVAR MOHd V' Vi'eW of anot her enbodi ment of a hand t ool of
the present i nvénticembodingy the cBmpig membetandiclssaelemmutiopeniacthe Hfst antief hand t ool
of Figure 8y, 9 h a fragnmental
illustrati on o etd;} h&]%ﬁagg{)rﬁa}spc{rﬁ%%?&eeseﬁﬁkl ﬁ%gﬁlﬂygwsgcowﬁlhéﬁe conduit and
coupl i ng beioﬁg“bbégixﬁ tortedelpast partionand e firseblfaisglatirery to tf fpigate pertion.s g
fragmenm l’rﬂe%éohdifalhtgﬁ nintdnel a4 5keht@Othe Bst SIELIS AN IThHE @Mﬁﬁiﬁ% RABmbeshowi ng the -
conduit being clanp by the hand tool and the di sconnect el enment of the

coupl i ng befs ﬁamf%qdé%&e Mlha&e %“Hé“"é%ﬁd‘ﬁm mgpcnmoaw\éhﬁamdsﬂoa* the TEEfMERME al

i | lustrati Ofemter whé satuasddﬁsadammumodnstﬁicamuﬁ@nmehee@admg meaby the

di sconnect e erreg#\ Dgiﬁthe coupl.ing being forced into the coupling, and the
condui t rel BEESH PR FREOWEGETi ng. Figure 13 is a fragnental illustration
of the hand t oolln atiother embucpinem,ghdmdémpgmgdueinbmnamsefetemmtohm aconghti t . Fi gure

14 is afra Q&&EY st dnlt %E@Jahgﬁl&o ﬁt%ptﬂé‘&wﬁ Ia%é@ﬁgfé@@ﬁié&’:%%“ Figure

show ng t e condul el ng posl fi'one I've to the hand
tool Fi gurxsleas pp@Otamrﬂﬁlungénl@tans)stqtmnaUS\wlﬁwethd wepnd platedsippmeintaiged o t he hand

tool of Fi gwa%edtf’mhédﬂg\yua%ytansmgommlhphﬁlmbeﬂ I@Emﬁeitehyo &.bmk@qqd tool and

t he coupling being driven anwa romthe conduit. %ure I's an end view
of an al t er ®ates fip@EAP opep positisp damﬁﬁfr?@ﬂleﬁfée%aaﬂmb% mtgﬁba@dlgsramsaan end

vi ew of onemhahfim Qfstagte jtoidljab e toe ritieiving nlehBerGMBitsid amdles are compressed. A
guide is stationary to the gripping portion and adjacent to the clamping member to prevent

side to side movement of the clamping member.



WO 00/ 71923 PCT/ USO0/ 14518 Figure 18 is a side view of an alternate hand

t ool enbodi nent 'having an adjustable conduit grip. Figure 19 is a side view
of the body of an alternate hand tool enbodinment. Figure 20 is a front view
of handl es wonotess Wi th the di scl osed hand tool; Figure 2¥Pcrasoo/fassspective
vi ew of angl ed handles for use with the disclosed invention. Figure 22 is a
side view of an enbodi nent of the dis%losed hand tool having a nulti arced

gri pping head in an open pd¥EF BRESCHPIIML OF THEDRAWINGS i ew of the opposite

si de of the enbpgdigvmtag&iof ik gl dslosuré YilMbRcoaft nhove abpirerl vhvn RY¥M Wikh t he

enbodi nent of Fiéf?cure 2% i B a. cl Q@ed. position; Figure 25 is a side view of
Figure 24 it SREfRioRand e (Rapses: Yoftlr ¢ 26 is a front view of the enbodi ment
of Figure 27. Frigute ¢isAkidesleeation diew vt £hund foot dfehgqpratm invedioerbodi ment of t he

di scl osed hand t.00l . havi a.top access: Figure.28 is, a.side view of the
opposi ng si de of 8¥RE & Sdrc%g]le‘r'raé'ﬁ a?g)'fewlel?%ﬁ%’dﬁ)?o@:i’ utﬂerie'Sli‘ﬁv“il tg%tm%]iwd'i\g’ vi ew of
t he hand t ool handlesfpregaed ¢og2tBeriand thn ggping upitsspteadaparti gure 30 is a side view of

an alternate e i 2 (i . avi ng si de access;
Figure 31 is anglg'ﬁggss{}éﬁg%?lé‘{gﬁogﬁo‘%%osi ng"aﬁl(?ﬁglotéf%bﬁg' hand tool of Figure
30; Figure 32 iEigue#isentendyiewoghe eppesith atbfthsdbndgpol of Bigwre330; Figure 33 is a

side view of angpgltex d RGP BigS% ST iRk 24SRIuMbLR ol of
Fi gure 30; and II:leg‘!glgruresrhgéﬂf%i S aofrg,ﬁrt v‘i léV\r/ ofgaan (gl tér%ga%ge%ge%gol adapt ed

for use with anFigrF 6 &dhgiidesicyption bt APTEPIIBIGHII T ON OF THE | NVENTI ON The
di scl osed hand tig@t 7 c&rdasontl t PighREDPMA sEksIhd 154 Svith iR MMk dddipResed Pi Pi Ng or

ot her conduits. These. quick co necbgi sconnect couﬂrp}llngs are comrercially
used to corfP& rﬂl"ﬁ&eﬁﬁg‘i“ﬁecﬁigl‘“g}feéﬁéc GECInAHEmPSF CPIN ai r to chemical s. The
structure, met hpigureB sapalcalelMional aiad on@iothoxksnbodimemon & Bind B! éfahevar i ous

conduit mater.i ql Sa t.i s well known in the art. The quick connect/di sconnect
coupl i ng n&ltai e the two conduits securely, and in fluid, and/or air)

ti ght engagenenFigue P I agiitle elpatipied view Dhebe hadnditeb] cfdilguipes. avith thghbrdilesuch as wat er,

oil, aco i el such as gasoline) or a gas such as air, natural gas,
pr opane, SBM%%§%ﬂ$%§} In the manual enbodi nent, the handl e nenbers are hand

actuat ed and t hFigurgho i 2|fiagkentabillugitation of ¢ hepslyeql phibeipresentinnentipnowith tho 9
4,475, 418 aBflnd anPRuflRE bBiaf fRfiShed0iiaioqnd fa8a BBPPI Ng and rel ease nenbers.

Figure 11 is a fragmental illustration of a hand tool of the present invention, showing
the conduit being clamped by the hand tool and the disconnect element of the coupling being
forced into the coupling.

Figure 12 is a fragmental illustration of the disclosed hand tool clamping the conduit
and the disconnect element of the coupling being forced into the coupling, and the conduit
released from the coupling.

Figure 13 is a fragmental illustration of the hand tool with coupling being driven away
from the conduit.

Figure 14 is a fragmentary illustration corresponding to the hand tool of Figure 8,
showing the conduit and coupling being positioned relative to the hand tool.

Figure 15 is a fragmentary illustration corresponding to the hand tool of Figure 14,
showing the conduit being clamped by the hand tool and the coupling being driven away
from the conduit.

Figure 16 is an end view of an alternate jaw unit for gripping the conduits.

Figure 17 is an end view of onc half of a jaw for gripping the conduits.



WO 00/ 71923 PCT/ US00/ 14518 The tool can be built on the franmework of wire
strippers, such as disclosed in U S. Patent No. 4,951,529, 4,475,418 or
2,523,936, the disclosures of each patent being incorporated herein by
reference, {gpdotpesgh recited in full. A though these coupljpigssepsfigade for
easy connectl on and removal , they require space to mani pulate the coupling
rel eases. This creates a probl em when 4t he couplings need to be repl aced
within tight spétws)lfiéamidea@“mfan aligoriate hand tpdJiepbediment hx@ganadjsstablet c.  The

di scl osed dgy Enabl es a user to reach into tight spaces) grip the

t ubi ng, and separ te the coupling wwth a hand tool. Figure 1 shows one
embodi ment of t Kiguredfds & dls|viegrof thedody of ap Akeratphend foghsmbadimentool 100 i ncl udes
a pair of handl ¢$gu9e%lmnlaéwthahdlesrfsrmwahthedrsataah%etcto@ each Ot her, as

i ndi cated by the arrow 103. The handles 102 and 104 are biased by the
spring 106, mai KigdTeR! AP REFBFAIYGViehel anglpdbagdiss %av*%&&xeeiseﬁseamvrm'@n non- use.
The upper secti @tguefzztmlde@a&zman brfibodinven i thel didcRscd hedd P hivGngahdii-on 112 and
a separati ng Ortlon‘?’fé‘} at formthe upper portion of the frame el ements
132 and 130 HEPR S E‘Iagﬁ%‘:ﬁpw 4089 and 130 are maintained in a rotational
rel ationship w Figue?d isasdetvisw dftheougritd dide ofihe embodament ofdtigureld2; hi nge, 108, as
SO D 94 © e A%, ARG RO EhBHerk of ifrk BELUTRS G RAYT OF 07| PDI 0
jaws; upper jaw B 2 ower f the | ower jaw
118 remains statﬁamé’ﬁysaleveevqfﬁtxmﬁﬁeraqlwposmnrmves toward the | ower j aw

118, in the di r%&ttc% .tmn@atﬁgfhyemoanwnﬁuﬁlgutewgr' p the tube. The
nmovenent of the upper jaw | 14 to the owgé‘) Wg@}& position is shown
in phantom as 1F@&ureRds ayideersinf thsprofamed pmqnef thelisclegpdthangdodd uf £ i ci ent t o

cl ose the SpRGH RPlaasN the jaws 114 and 118 an anount required to securely
retain the con o % : hout creatlngﬂak The se rat|ng portion 110
carries the uppé:fg“ c?ﬁdﬁﬂst‘ VAR 9218 OgRpgin ? ﬂ?“t"e‘i‘ta 8o 57" Ag
illustrated in Fighter2® i2s sﬂeh&wmf‘t&emﬁmlttodlsfh@lrmm ah ben e, j aw 114 and the
| ower jaw 118, ile the.two con tationary. In
the illustrat ed\?!n % e Ve ‘gkﬂem"l‘* e%%fl PIE ch)sed%ﬁ (ltf’o@n’@ "l enent
130 and ren'admcess,atl onary while the handle 102 noves to pull the upper jaw
114 toward the | 3 &l nove to separate
f
the frame el enen 1:J> %ﬁ%o ,&ts()pﬁtggﬁ dﬂ?h d%&%fdﬁ%goare conpr essed
agai nst the reS|Fsaur°\/3é lﬁ‘fbfrte'ev'e\ffOfmehaeét?p’r@§mut¢r$05pr| ng 106, the frame
el ement s130 and Fig%?e3@&&1s?&%ﬁ&f%ﬂalteﬂﬁ%'sﬁ}ﬂtﬁfsﬁ%ngﬂ’o}&Qhﬂﬁlthl?ﬂéﬂd't&ﬁofllz and
separati ng ]Qortl on 110 away from one another as indicated by the arrow 111.
WO 00/ 71 923FieereAYaed/ 1451 S Figure 3 shows the upper gripping jaw 114
spaced from the FiQvwess iQf frdhpiieg of AldmatShand toalNdOR@ToNRS With 4wir The | ower
gripping jaw 118 can be curved to accommpdate the shape of a typical
condui t, th&"85¥Fendering the system nore capabl e of acconmpdating a range
of condwt di aneters. |t IREIANIEMPESCRIBTIONONTHRAYVENTIONt he upper and | ower
j aws can be cur i Wou e of two
non- cur ved surf\gggdgédfﬁﬂawgggpuéeg%?gg&% §d%ml ’fron "%b@ﬁgépra’mgirew 306, or
ot her convepingwits. Thesshymivk sonneat/disdonagst coupliops are «wetmtrcw@iy ugsq tordosnebt ttatmg
Al ternati velpyy ofRerlif fr@ﬂ"alpfa'ehéﬂﬁcaﬁgo |’l‘ﬁit.eétlrué’tﬁreﬂf‘t‘c&l’iod(3% oﬁeﬂﬂor{ le s
critical that there be relative novenent between pper and Iower
gri ppi ng j amsthodsef eanpasting tp MErlophRIRduiignaiqrigliys welt ]@Ot"hé‘ th«tm*d?jhetqwbo as shown

in Figure 4eophbcrliScofd@bt colfMEMBTtainkIEE m/uoyduat tebibr6iR| andMAGhul¥esndRP&r,OF both j aws
nove, or whether it is the up ﬁw that is novable. The npbvenment

of either oPg%agﬁgwwg’“@aﬁeB@ &rcﬁg"e@‘é@"ﬁ“r‘?ea PidTch $vatrB OHFLOmREEPR known i n
the art. Fi g!dl’ﬁc}&s@hﬁmlel, d>r|aLgS§ dueh B3irfrafral £43)prépand) orthelika. Thak memgpges t he

handl e 102 ans .o e link nber m t ur gages the
ham#support?ﬁﬁﬁﬁ% L§§§ mﬁggﬁga ﬁn%‘BWﬂE§H§h %ﬁ? dgﬁgﬁg

i |1 ustrat esinahes,958150%d,405,4 t8ranh 8,523:03§ paténgs, antateolre gmpﬁagadrdfhgesetdmbequeem ng of
the handles to the gripping of the jaws and other novenent transfer
mechani sms can be used. The handle 102 is affixed to the frame element | 32
and rear franme 332 by nmeans of a pin or screw 109 and a well know shaft
type of structure, not shown. The frane el enent 132 and rear frane 332 are
each forned froma single piece of netal or other rigid material, and
mai nt ai ned parallel to one another through use of pin 109 or other neans
known in the art. Figure 5 shows the handle tool fromthe opposite side
fromthat illustrated in Figure 3. The upper and | ower conduit jaws 120 and
122 need not be noveable, but nerely need to be spaced apart a distance
sufficient to accommpdate the range of dianmeters of the quick connect
coupling. In those instances where the conduit jaws 120 and 122 are not
aneabIe the handl e 104 can be rlgldly flxed to the frane elenents 130 and

oS Y P 1 . o . - N A Y




of jaws 114 andl 18) the conduit jaws 120 and122 do not clanp to a
conponent oOf the coupling system One or both jaws need nerely engage a
surface of the coupling as will becone nore evident, hereinafter. WO

001 71923 PCWo#o01»314518 Figures 6 and 7 correspond to Fi gureasusbhoadses 2, and
illustrate the hand tool 100 used to di sconnect a quick connect/disconnect
coupling 612 by separating the co dui 600 fromthe condwt | ength 614. The
qui ck conne@?‘%ﬁ?ﬁlbiehb‘"@& ejfiamgyyor ﬂ WIETRRPG Sy SHt a5 disglesedhen V- Sik % the art)
and i n par t4,931|5a9, 41495, @fs drhazsi,ezasi, @8 dis¢losokek Gfbaﬁmﬁtdﬂtﬁeﬁ@ﬁm@braﬁhﬁéﬁlﬂt 610 nust
be brought toward th dly ? %ﬁn of the coupling 612. Wen the coupling
di sconnect BITERERA % “F]% epils toward and into the coupling body 612, the
conduit |ength &maougbttk&loeqﬂmgls mdadesforfea@eommtmpadmmevaﬂ riesnrdghige qui ck

di sconnect cou n condui & haw 1 nd/ or edge of
the conduitF ?gpu(?ajfc s Couglgngtqqealsl e agmae?:tgsefpr?tﬁemg &h c°§§r"§a%e§d 8 the

di sconnect @Iraﬂ@nd wmﬁ)tlghTIsr@cqs,l samsngmks,taherﬂthm AQ)miltsm:OTbndx@:lehb condui t

| ength 600 104 and
br i ngi ng. ¢ e Soaan e Eertd aGHRE EEAGad AORIGE pbiE ERIAS wgRApBRE OF O
cl anped to W’ﬂbﬂ@éﬁ@eﬁt | ength 600, the jaws 120 and 122 press against the

di stal surface @fgu;en%haw dnK ethBJdRRS EofheRIE Mool the feegncano&t.&merh@ko%ﬂent 610
into the cou Iln% hi s novenent di seng ag)es Fhe conduit 600 fromthe

coupl i ng 619044 F%%R9§§f{‘%€‘e%l96ﬁl‘4’r?d‘@i?emv deFalptifedo saEloleTHAS condui t

| engt h 600. infitgedreshetrowd 08 THelhbifites a02ananosdrt BlRa by e s@iiBocd, ment of the
hand tool, indicat %%mqﬁglgra ly as 80 VWereas in the enbodi ments of

Figures 1 |t HPBAgRe SRR GPRT REHIRR QUng MORUS, { he side of the hand tool
| 00, in the errbcrda:matsemﬁonEftgunoel&;O(Bisamalecgmtotalm]pﬂﬁglphmdn lazewiss is from above

t he hand t ogl The n.of th ssentjally. the sane as
that of the™ Egg om %nggh ’% 91h ﬂpcffB%ﬁﬁﬁg%éﬁ%‘gﬁﬁ%gnﬁseﬁgﬁﬁ%?géﬁh? oget her

agai nst theﬁmlmenwéﬁ@ﬂd@ o meihingpiniangationgreipnshirusithige edoghef r ane sect i on
832 and 830&,}0?%}{3&&/93%0 ?ggt Qrﬂﬁgé n@g g@sthg‘gn yﬂ&g ow 801, pivoting the conduit

j aw 820 away omthe c rrplngjaw . clanping jaw 814 is carried by
t he upper frane Tsegipping pettion Hgzdnofudes mﬁdﬁmpp}nava“smpmwcblﬂrarlwwsy t he upper

frame el emepl 184 On i\SeribRliBRNNEE BHETiRY m r@mn@sﬁanmhh wfle mmpp&l ARINY | ans
814 or 815 (Figure 14) can npve in order to firm qup the conduit. The

condui t | aV\I“S‘?@tOWéE' ﬂi‘q Ipperiaat (8 e dipqtion indigated WB@ W t‘%”lﬁ’rﬁﬁﬂi‘&bl e legs 822
and 824. E]_h'ﬂleﬁmgﬂh{t ?ftﬁe Wpaged! ians m%ucmr ,Vr gHppink, pobifidd 1|@fmwt1 IlI'M)hSIgMﬁ tlg
prevent the c t froms i ng. ec du illustrated in Figures
D ana 17 el 18 b msen e haPap sy [ HonSORehtiels o R RGBT ) nored.

t he non-cl at}rpjawgu@ndmrs ejnammmuntasiemrhlgmuymemdut\hﬁohamdtneg 804 can in
such case, pe xed relative to the frame el enment 830. Figures 10 through
13 show t he opgratl on of the jaw conponents of the hand tool, relative to
the conduit and qusecmtmg@emnmbl@tcbr@mhewemmtmgl20?h®lowp@pmuntmsi s equally

representat iéée AQ‘iquth‘é‘:d%A Figur: é“’iﬁe rQJveﬁkxEWb%i%veln ﬁ@gyfgr 2091418 b RePPENI NG | AW
of the enbodi ment of gures . PCTNSOO/ 14518 As seen m

Fi gure 10, PWél%I“é‘ﬂ?)ﬂlﬁg’VC] “é?ﬁ@“l%dz%’ﬁﬂ l%mzlaars@u@w ilxthe lugretsdi mat e t he
cogpl ing tengﬁg,ubmgnﬂ, ﬁE\ﬁz;nﬁle]l@tﬂlth&&n@?mmg é}g‘ggmdgﬁdlrghoﬂzm r;la%ohﬂes br ought
into position between e in n an |n engagi n
j aws |[1)100 athghapd \ed%mwfétcp&h&”p 9@#@“&%@%‘5 W 3% Y Batiie arg Ja91e
posi tioned Rindxd majrda;ovefo sb;ﬁrammme eleirietits lzdmddusualthaﬁiaﬁdlaa& afdq04 of the
qui ck di sconnect el § J g)(gueplf#égo 10r5561 TQS (fé)‘ﬂglwt Iength 1058 is
secured to PREUSUP Pﬁ“é"sb 8|§Fsi B0 by MBS RROWP 1A

elements130 and 132 are separated, moving the gripping portion 112 and separatmg portion

110 away from one another as indicated by the arrow 111.



In Figures | 1, 12 and 13 the pair of jaws 1 UUU and 1002 are brought Into
cl anpi ng engagenent with the conduit 1050 and noved, or pivot'ed away from
the coupling engaging jaws 1100 and 1102. The narrow portion 1054 of the
coupling i swgpsnsed i nto the body of the coupling 1056 t pdedR@e@id he
condutt 1050. The relative novenent of the two pairs of jaws is along the
axis of the conduit length 1050 and 1056. As Illustrated in Figure 12) the
end 1059 of t heFigwnashows thengren b jive 114 spirdd fiow tiedorer efinpiigdaw he igui ck
connect/ dcsaﬁfage%tm&,oqet 1o08r PP Jam &wwe%mt@a to t&emﬂeetfe #lé sapigrget / connect
coupling and conduit leng t%t fromthe conduct |ength
1050. F| gurtigeal opndyieithamsby repdgang faf %ySteﬁén%f'peP%ttq of Aecgmmegasing g less

gggl ficati Qondit dgdngwseﬁ st&)uwhrué uﬁders&ﬁadilﬁﬁﬁbtl& fhe gpfgwne 10%5 jalvh &_f_lﬁ)@ osHddt | I ength
i's positioned petween the aws an ~ e coupling
engagi ng j é\t\rf?g"?éh Qﬁd‘e‘%’? e’a‘Y"&“&’d’ﬁ? © BYTsUTv e PURTargie THAP RS I8 E‘téonnect

el ement 8S3s fifed tirfydace ByIPhcrevgBOBSER oﬂfEh@nﬁﬁnieﬁkn@mtshﬁﬂicﬁﬁhﬂmn\n&ﬁhg eoupl i ng 850
hol ds the ¢ | en 4 secure I | ment with

t he conducttﬁﬁqg( %\ lner?fg ly’Aseﬁo‘T'elr a%"tcr":"éltb ée( l—Lrtleﬂ1ecl 9{:15 C'tqtﬁ%%%gl rs of jaws
are noved aipae e relhtwnglovmnabmmen ﬂtemepeoﬁndtlmeergmmjawst oregitie tBSIG0] tThe di st al
edge 823 of aj qui ck

rel ease el ene %n@@ig ?%dr%‘c‘?ﬁ(gqtg ew;(ﬁgﬁ:é%r?% etésgng{ E«?Q ﬁgaréohvg}emﬁl?ag di sconnect
posi tion. Thetherome o oth jawgndye8s avheertitishe prpor daivef ayrihat isgnqyaldd. tThen i n

| ocked engagReRak o MithdoPbd: dﬁwgwn%kaa,tessma@mftmmeetw&%m RAnSr0 and the
two conduit |engths 856 and 854 are totall l3)/‘Elfse arated from each other In

Fi gures 16 and Hurgp plsg Hatratentby Hok merphes 3Qrthat engages fg dipndleg0? Bpmegs paw ar e

i1l ustratedpid ﬁ)4ﬁlﬁﬂihﬁm3ﬁber3d¥(§tdtﬁw dBdges ﬁ@ﬁwha@otdﬂg fRmY&E 138, 6Rnksns pl aced
conduit rec |v1 gg easb 2 704 and 706 hg g dechrea5| ng cci1 cunf er ences.
Thi's enabl & 2PRET WS FAPEIPER IHET4% CBHREHRG: L TeBtaE hedFasT g Fd Rondui ts. It
shoul d be nmseﬁketnhgictftmethasdlend)mdgnmﬂg off mad@samdsmﬂet mbvxneaﬂgansffenoval fromthe
tool for repl nt W ydan9ndEifenent rences. Any
of the con uelcﬁan%mgcanbehlge e?}rlée%g\i}gng 'S@ e|d>2e trmet%emeate@:zce&te%r Sfabl e nore
di versifi ecB32|9:emga‘ns ofvepitt gotrev HPDangla Vtehéanre@aﬁl)fypf efstudag eonshewredhsi zes and
shapes. In fr m@gegtglltﬁ-ﬁ%g rda gi‘ar{tel-ﬁgq{ejeéciw 4 g%gsﬁltgle plTE&%f ﬁteéﬁor%ﬁm@n’ ation is
acconpl i she cf t hrou use of horizontal | aced arcs 2, 724 and 726.

Al t hough origjd matgial, emau}tewdrzeﬂql & qre P'mer @ifough ye pipin iOc9 or gtheyespusy gb| e,

al t hough ngt o6k intiheGatl . that the upper jaw be a conplinmentary configuration. *
In Figure 18 an_al ternate enb? is illustrated wherein the support

body, divided iF€ye P Mevap5haisa Owettwgomt%t'tcdent thatilustaatedgm g 3t o one
anot her. Thmegppepmdmgvesumamrfawgm aﬂﬂCﬁ2GﬁfM1dCﬂe nSovE4RRY but ieRlyakal tpbOVI ded with

slide bars 754 an d alﬁ € t%ac o Odateﬁ"f_ \ en%nt therk t han a

pi voti ng acP?CS‘hapﬁg S'é'é‘éﬁs‘b ge &y a8 FEETL rﬁ]&m t"“@&%ﬁ&r“f PB¥ Uses an
adj ust abl e doapding. IngtwseribGarces vaccohnmumﬂt@“tshéo adfl22arendt noeeshlechor si zes. The
| over jaw 7G0yl ?04%8%‘?-[@ e 1o AR 130286 330 6%}1&@%& abs 18%&” turn,

connected to adj ustne ins 758, 760 and 7/62. As is m)ved from
pin 758 to lmllnhr%@@ link A2 @é%mlqmmé@“ 9fshedinknge eleraent §30tcabe yseddm t he upper

jaw 768. | NudididiRentcit oﬁtmpgerlcmmagwm@lma?l&@muewéb&atﬁ%u@d ly smaller
unit than the conduit bod Rat her that being divided into hal ves, as

illustrated i n Fregiss @f moyabl ?)‘F?PQ’“‘@!"‘WO‘@PP‘E%”%P"‘Y‘H@ ap @iy tesasPempeedatsea f or s
the gri ppi ngeakoiigeo oupilipiidnattesl tBaniSgkadtiSal MARAN 2 Bked jSgRah! eﬂmeemtctw the

AN TR MO T e T NI

gri ppi ng | aaspliagsysemndtiebor paviawatieed medelyiehdapsd susfh@df the cdulplirg aeWﬂDdi ment and
can be of %eomé”géé%&:tﬁég ﬁnd/or conbination. In Figures 20 and 21 two
handl e configurati ons a Ustrated. In Fi gure 20, the handles 900 are
strai ght handl es as |Ilustrated heretofore. In Figure 21, the handles 902
are angled to enable the user to reach into tighter spaces. The handl es
illustrated in these figures are exanples only and other configurations, as
will be evident to thosr :l~,illed in the art, can be incorporated with the
di scl osed device. In Figures 22 - 25, the hand tool 1000 contains multiple

arcs di nensioned to accommpdate nultiple conduit dianeters. For ease of

description, the two sides of the hand tool 1000 will be referred to as the
conduit gripping portion 1002, illustrated in Figure 22 and the coupling
rel ease portion 1020, illustrated in Figure 23. The conduit gripping

portion 1002 conprises a pair of mufti-arced nenbers, |ower nenber 1004 and
upper mnenber 1006. In the illustrated enbodi nent, each of the nenbers 1004
and 1006 contain mrror inmage arcs 1008, 1010 and 1012 in three different

sizes It should be noted homever that the nunber and dlnen5|on|ng of the

o o - Y A NN A N



10 slightly greater than dianeter of the |largest conduit for which the unit
was di nensioned.” The upper guide 1028 is positioned adjacent the sliding
upper nenber | 006 and servers to prevent the novabl e upper nmenber 1006 from
wanderi ng owoloekrsks Nng. The guide 1028 is i nmovably secur ededTaudotvessis ane1030
and nust permt non-bi ndi ng novenent of t he upper rrenber 1006 The use of a
guide in this, and other enbodinents,’is optional and wi depend upon end

use and manuf ack'@pesfpnddermsspand to Figweshmd 2. apfl dljvsirate the EFL‘?F&P@] {0 vsedrief i ci al |
such as w tdﬁcdnﬁ&ﬁ@ﬁméh @mwlsceﬂmdubtmg 6120y sephtakihg 1€ Vit 608Frolthd hose

skilled in the on- use 05|t| the cou ease portion
7020, 111 wepri aeh 614 T8 A nie e S Fif it et TSR B of er abl y
arced in thj&a,ﬁaatmmpanmerarﬁsfmheesigﬁmhlmné)«ﬁﬁcohﬁaﬁﬂem?hﬁ10mﬁarbebtbhgase menber

1024, as il ]l us S ngcessary t ch the
arcs on thd® “@6‘%%‘8&9@81’%‘ t%eco i gf@z“}thentlh h°“p EQTe B Reo) ?émﬁrgs% wor k)
however t heforuq:dpmard eddemsexermmbeg li_c@2412:an chrelufifepgtll 600 is sdeaskdaind iedree | n Fi gur es
24 and 25 the n d (N | es havi ng
been parti a?fef/’argt grgltelze ulcgggtdhngec?on Ellgt%%rlﬁﬂ% o?ﬁxﬁc%é;'f‘g&i\?%%ﬁ%%y tion the
upper menben qua®6than@dwhemlé%\emlanelrmeradla@eutha:detabﬁucfergmftmdgemn@r to grip

the condui typileo.t Rfie 4RRREE Jt@leGARBATRIDET o hO &shatiClIRIINE00! iachRE4RY T g1 Nal
position. Continued pressure on the handl es brings the upper rel éase nenber

1024 into carezng ogitenthe handley Hind 104apd Bringingdhagepirgrelawears Hhandkondui t
nust be abligs to@etﬁérl dgilb @t WRER clhifedupihe Eondait RASILCITRIRD Rivs 102%4hd aswprtde | ower

rel ease nenber erefore the constr e rel ease portion 1020
st be SuCRATHlE SRLEGr T BEEESRARBEY S b Pttt St e EATE Mot 1§ of ent
anmount fr OI’Ebﬁ;’mlﬁg BIZ\I\EI'htsl’Iﬁd)\&ﬁaSﬁ dIFeEhes the 0iduit 600eTuaDhe caupligre R indiboag t he

| ength of t ggt s me otheco Qnfact @8 the coupling to force rel ease.
As the han ?88‘?"’5 O SERSTACLTRE BRI 9YE third position) as the handl es
are conpressed Figubhand dridusirareim alttingive enbalgeenneitpennd 02ingiegdes agai nst t he
coupl i ng, er E t he
condut 1" Fi nPly SR PhALRE e bIRLERMs PATRLTINGIR PRLRUBELEN 1%, o
hand t ool . ﬁﬁnethhamftth?dllandztgﬂ(lo‘?@‘h@@ﬂg’ﬁwn‘t(ﬁl’gmep8 enddo the aenduihpresss t here i s

little avaij M%&Q%@%mﬁ%tﬁ%@(ﬁ%e %e%o&&ftﬂél@ol%@d‘ﬂ@és&nnaﬁ?ﬁmé H&e Qs inRtPi NY
nmechanismis | ocated at the of hand tool 2500. Figure 26

i |1 ust r at esofthsbandteglt0Q; %hﬁt‘ueﬁ 5%2 @68‘?4 eIneerHl 1B ST AR “}fdgsisf‘Yeon The

rel ease el efmeat)fth@dpﬂh@ma%&aum thelTrafnc 3&ct¥es 32 2868 DO BiKotiap drU&stlﬁdi&a&d

enmbodi nent s, preferably secured in a pon-novabl e Ogi g_ nrelative to
TN Doty 2o bt G e ooy 1200yRy BT B Sheang b ih TEE SRS | boi no
menber hath\esﬁﬁB&xﬁeadaymeI@paeamt e:mtsmmdtaecoacﬁﬁsavaxm icamdegsed. The

?{)I EPIGQ? e”?l.ﬁ)b eergliagtangwgtgﬁslﬁg r{xot&i ﬁ%%ot@re one or bothcgp%}? c'lamé)mgl]dwsrg?x tg\}gn![ n t ﬁ;der
cl anpi ng an@ignelldxen mgvelhenbnbﬁnniesupﬂlbe@dult WWW&E@&@@F&W 14518 11
in this, a%ﬁ@stf sﬂtp%%@%ﬁﬂoeﬂfeegt ERMhE 8240 TRe eoﬂ&wlpaget% h&vaRgai r tool,
are electrica recei ve ot actlvation, the
handl es V\mﬂuéﬁcweﬂyrseemfpr@aﬁén cer@u'étsenahmlgemrren%mplﬂqsw@ inBigates sour ce

and the cl ajihd @7 &dish 8¢ Béstpdidedantd Hﬁb’ﬁcﬁﬁh'@?&wﬁ)ﬂ?m&m&e%&&&ﬁﬁiﬁ power
source. The spring | oaded rel ease el enent is illustrated in a side

vi ew t hat JP¥SFIRYS sapbesptioqpreand bghandle 8Pbsap fnwchagmBniixed sive Bithet o5 ar ound
the pivot 2604clehfeetPri ng 2510 in this enbodinment is placed within a
channel 2512 th t ha r d throu t.he rel ease nent , 2502, the
rel ease plate 2 @8’63 '8‘ Q}t%n*b iﬁp"’lmé'ogglhctﬁﬁrjé‘ﬁc%ﬁ’p"f‘?ng eﬁ’tﬁg‘a'tdﬁ?é’ugh use of a
bolt, weldi 1afgtiveas the téidnit mtqhmkis:scoMecmmctrtam;ﬂmgt Ohe apeatiodsequaltyner net hods
of prOV|d|n Spr Qn.. 1.9, be used, such as
a | eaf sprl'%ﬁre ot weeoﬁ&f:hl CYEr @‘%l erren g&ﬁeﬁten@gg@s&?%“ ngs recessed

along the ouﬂmdmsmnﬁﬁeemo$mmWe rel ease eIenent etc. and will be evident to
those skilled in the art. The rel ease el enent 2502 has a receiving arc 2506
to receive the conduit, thereby placing the conduit between the receiving
arc 2506 and the rel ease plate 2508. The pressure exerted by the spring
2510 maintains the rel ease elenent 2502 in the vertical position so that
once the conduit is placed within the receiving arc 2506, the rel ease

el enent 2502 is returned as close as possible to its original position with
sufficient force that it is able to disconnect the coupling as descri bed
heretof ore. The pressure applied by the spring 25 10 permts a single size
arc to renove a variety of coupling sizes, as the coupling release is
slightly larger than the diameter of the conduit. The curved top portion of
the rel ease el enent 2502 is beneficial to enable the conduit to easily
slide betmeen the reIease eIenent 2502 and the reIease pIate 2508.
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Figures 29 and 30 illustrate the conduit gripping head 25S0 and the conduit
support plate 2552. The conduit gripping head 25S0 has a | eg 2556 that is
contained within the body 2560 of the tool 2500. In the illustrated

enbodi ment , whiyes 2556 is prevented fromtw sting or bugiiyigyA¥sdei ng
mai ntained 1 n a Jc annel 2572 (Figure 26). The leg 25S6 is prevented from
renmoval fromthe channel 2572 by a pi&ot 2566 that enables the conduit

gri ppi ng head 25&@er o FigotedOgthe climepizgjed el 00@ anvel@f2 arh énitiplly prokmgtetead 2550 and
the |eg 2590,k GMiA%d N80 BIYGS B JIUPIERL 160 il iGudiPaM sesiald when € he
handl es 25 up% %%%"%%are cor‘r&resseﬁl &:ﬁ er 1tﬂﬁu§ﬂ F’é’g ﬁe shorter the
di st ance bé’Pmth Henpinegavedl 09% apdd fehand C?}W& §NEREINE Tt lloégﬂdzlﬂ% That ernct s
with the arpp; Cf?é%% it} RN 0G5 180P&EpdstiBndipkdhAA N R6h1APWh, i3 dis@$ PONSe t o
WO 001 71923 FEJ 0 /f4518 12 gripping_pressure on the handles 2558. The
ar m 2554 mseace 15419bide ﬂeﬂ&dwﬁe}gﬂe&{ e obhe fquplingl05o sHie condyit eneth 19583t nove

the leg 255ﬁsccu%dt6ﬂiaaédpuﬁg5m9MS)ynhMﬁﬁnmﬂiéQh as a rivet, bolt, etc, and
will be obvious oth I in_the n handl es 2558 are in
the open_posi t1 BRI LT7 RipEaRSas Dt DB %&Zwﬁrwﬁ@%ﬂ@rmt posi ti on
and t he headgd%ErB@nl wsh qhtjdzdnerdt 194¢ kndi nived, bhmvmarmyﬁomem@vplmgemngr on
illustrated_i Mce t sguee t r) the arm
2554 is rm\}ecfmgd%ﬁl?o | %3% 3“8”1’8?’03?(?53# ecou@ﬁ%lsrec?sfzre% B g‘ﬁge‘{q 5562 and
2564 in a dovwoveling 19610 Blrasatiet comsiuit g0t Hﬁremeaue@ﬁ@ementcrfﬂ@omadmbOWth t he

condui t su I RPN Reyi t between the head 2550 and
t he suppor R%l%%lgg%gﬁggﬁre elr aE“ﬂ’ Le g@ﬂt gct plate 2552 is slightly

curved, however As Wipsirated infagurech2; the MIIW%OftﬂPFeCOWtWﬁWQ}Oéﬁ is vifedravorfepm t and t he

plate 252 Qﬁmuﬁh&fh Jﬂ%&ﬁe@dfséﬁhccﬁébﬁxﬁlﬂﬁ%sd @nﬁgﬁ’éﬁﬁh&ﬁlmk 32 a horizontal,
spring | oaded grippin esrnge iS il rated in the hand tool 3000. In

Fi gure 30, dsringgy/s ‘H‘t‘.}i’ °‘1“B\’/\‘7§rm§ﬁ/\? W“%H%%b%@ﬁallw §Bﬁéhea?r"ﬁﬂulfﬁﬁ”%‘8d to
recei ve thaosmnduit) and, with the addition of the spring 3006 the upper

j aw 3004 and | ower jaw 2 are able to comuodat e var of condurt
si zes using a sf‘%‘ﬁfggeﬁﬁp(i?so'ﬁﬁ%‘tg Brei°ﬁ‘~a‘“§66@ hi38 a%ﬁrsf".“’é‘?é?ﬁc’“f) mai nt ai n
t he upper raal eage seveimiBgurd0)the achdeiClength G%esmmdxwidﬂaemhmlmhdluypmgbarsge range

f dui t . 002 d the
apri g | oaddA RIS, TredPIARE thebgife i} 0l QRPYaY ot Bl EhERAG tlabig P20 200
i |1 ustrat edlissermedt element 8o thelcaupling:8 58 nibhexypécy cornectidisconotct erapleg$ad y when a
spring is 'H&Q@E}E‘B&ﬂhﬁﬁnéﬂ(‘ﬁﬂ sEJﬁF‘elJ’%ﬁ@% ﬁuQ:Ptﬁght dnPageRbR m*ara%mmen g he upper

rel ease nmenber 30 I's rotated around pt vot point 3008 whi e t he | ower
rel ease rrer?éérAS@Wafre‘eW&'% lét'éﬂ“@ﬁ’a'r’%ﬁfl% agarayed gpartplgng the ial hmeiod ypper

gri ppi lng hnahdg@?%\ﬁﬁa@mlssé ETIR@lsEI st srzatohmelyawm e@ag@mmémr%?&msa@n% 2dt 0 t
securely ho e .condui ing is renove i s..embodi men

21 6. eyl oy ik rigir skt 18 sten AR e RSB R DR 3020 {1 om
twi sting. Ar}ieeafduﬁpﬁgtmgsé?.ﬂmﬁs rerBoviedl frong fits pdsizidn tmedsdkedmngkgamuezﬁmla&ﬁr mlar type
spring, or k%lscotnﬂecgconéep R{ couéinég% almli h\u§w cog%bt Aengths '8% an§[8§43 dre fal i al S% be

used to marqﬁ1 ain ase nenber osed se
cl osed posrmmdftomfsﬁmﬂicd be noted that although several of the

enbodi ments ill pl%gu?{% ’?ﬁﬁ?’h&nmﬁ'ﬂgﬂ{}o o gﬁrngyeonar y, either

one, or both, er or re easl el enents can nove.
This is a ritgsgptedfin Elﬁéméﬁ rﬁ‘@fﬂ%@"ta?@@ V&Ff%ﬂﬁéb%?@?ﬂd‘ﬁﬁwewgg areaspdi fi cati on

that will bmdmem;@@thaup% dfeciRatth URQinIchc O Tk 3Gbldt ihBAWGRR IS | N Fi gure 33,
the | eaf spring 3006 has een rﬁlgql aced wth an enbedded spri n 3254 as

descri bed HEF@IRAIEE eevergltizesnl sondpitsn {t shuld hemoted, thatiys emtggimendlendpseld ych that it
pass]es beéI WgeﬁyrerﬂAQl@Qﬁl?ﬁkg&ﬁfd?ﬁﬁa&éﬁ@ﬂ/vﬂrdﬁ}aﬁrﬁx&ahh@drﬁbﬁxﬁé 3ﬁ58 and the open
arc forme t i vot i i n 5 nd the_ stationary

| ower gri ppiiy" ﬁ@?f‘g%r‘b‘“g ‘"bﬁ Rg%ﬁﬁ‘f’rgaﬁpg%xﬁif tﬁ’h‘@ HBFEPE springs, it
shoul d be nodredivérkifiéd @eﬂ‘ttharterﬂﬂirdughﬂmeseaéjawemdvme&zéslaﬁﬂ shmresrmg is used in
conjunction with the coupling rel ease nenbers rather than the conduit

gri pping nmenbers. In the hand tool 4000 illustrated in Figure 34 the
handl es have been replaced with a



connector~' handl e 4004 for use with an air generator, electricity or other
power source. Thé size of the body 4002 has been in this enbodi nent has
been reduced, however the sizing will be dependent upon the power source,

| i nkages, ewo.00/1g3 cl anpi ng acti on can be achi eved t hr ouglravwsosressisod known
in the art, such as a notor, and wiII(hbe obvious to those skilled in the
nmechani cal arts Al t hough the f or eqoi i]lustrate ent_ the preferred
enbodi ment £18ve! 7 hgiAeq? 'O‘F‘nﬁtaéﬁ?mtpﬁg?d 3‘?‘1’:@ 0¥ 0%%0‘?“?*{3'@%??95"{%5 2tdPdase

el ement s araﬂldtjaeAgm@mgnlyrmerhﬁresja&neo apihisefned hereA s podferitl€ aptvhgidhotent s can
use all arced | at surfac or.a conbination thereof. It is

fﬂ%fgeces r.a *) X i
pr ef er abl e P&} TAY{RE YPRETI, P ACORIPIMBIUTY SOMEHEIY have either teeth, such as
pliers, or sonentjgpe I6fn algmat] anbedimestlis iHgsrttadivhqrein the sipportt b@iycdmdm t from

si ppi ng. g?l ng'E‘S%lr ﬂ&%ﬁ%@%  slilad mrIQXqu&f.ﬁ%%%ﬁJ dnlh hefhgtgﬁépﬁ?é)sglbﬁ‘on%? teeth and

a rubber co V1 ous one or conbi nati on
t her eof wi lahd ¢yedwttsvirortdS9 ere plovided withi Jlidebprs TH4tahd7rthat erablegipterdld be not ed

that al t hoygRel denfleskid ittty &ttort tt%egﬁtéd%e%ffort hhelaRdi b gtm yp descri bed

as three specitic sta in actual use the notion i s snpo

sufficient |u968raapfhlcftat>ts?fwrwﬂét o aamwr@,@ﬁfaﬂ&tdeffer@p@epﬂrctoe mé@@a@@t‘slowqrhe

nmechani sm qa'imsstlpcotutee@a mt]@ajtmemmamm i9fin fuPS AR eSadjRintelipid | PPI NG
head, as illustrated . ne nethod. and different

mechani cal THet/AdHE 763 ‘tsr‘g‘hléﬂréﬂ ‘ﬁ@mt’%‘émﬁﬂ%mégﬁ? Pigf/6Q. iths leyien iAve06i% t he

movemnent Ofseﬁah&mﬂadfrmtﬂeuh&rﬂbmeus The novelty lies in the gri ppi ng and
separating actio r than. h hi s tl. i S achi t he notion
excl?hange ?rom h]étﬂréﬁ“ées t 5’?‘3""‘@88‘%%?%3SBE&S‘E@P&H@"?B"'VE g %OR Y ed in the
mechani cal badg 280. RatWdtROBehipdiRddediras hdles,ab dlusmatkdiisFigurd | PGHlY paisned518 1. A
ool o bl GEITONAL a0l 1l BB5E, 1P AR HAONASO MR 521 L o0

having a bo portion, t'i on havl ng ? on, said
gri ppi ng pO’f‘lthIIUhP qqadnﬂrbgd)a73pt qx@pdlemroahnﬁrmp@eb@hd 8éwhlere t!md fixed Blaease

portion, sgj g4 el &aiEmP MaidgRioRBURG: tRe dVohufilts. SR ?ﬁng%a@@&@ Rghagind. said
gripping portion and said release portion being rotatably connected. a pair

of handl es javs arq nosilugypted gy this prabndinesst a6 sprekorod arvtcniigaragionniiohi ng portion
second end @pdindiogecond of said handl es connected to said rel ease portion
second end, a sBrl ng, said spring being affixed to said handl es and

mai nt ai ni ng sai & FpRe 28 anded ?E‘g‘g]ﬁf"“af‘g BN A LsEtsda {n 9 re S thence, said
maxi mum sepaﬁcﬂéslmmtardht&tgmmdtmm Altustratddgreto@drel lglFlgmlzm,ghmmlemztaﬂer st end and
sai d rel ease [ first en d ent on el ement,
said gri ppiaﬁ‘é]gﬁg ?Fg[%tﬁ’eb“é AYEAPATS £§8r SPaSEY ﬁwhg%"él“ ’ﬂ%s“'%ffg lgeﬁ Iggg’ff *having a
recei ving mmanplasrndlyan¢btaﬂppnfgum,eis wilble egtidere eeethasi Riglledamthe prt,amd sai d

cl anpi ng negg%aco ["g{emvﬂgmgdgg P&Ih cLetaining area, at least one of said

menber s bei ng connected t age between at | east one of said nenbers
and said first Hhdiigras22- 25 the hand tool 1000 contains multiple arcs dimensioned to

accommodate multiple conduit diameters. For ease of description, the two sides of the hand
tool 1000 will be referred to as the conduit gripping portion 1002, illustrated in Figure 22 and
the coupling release portion 1020, illustrated in Figure 23. The conduit gripping portion 1002
comprises a pair of multi-arced members, lower member 1004 and upper member 1006. In
the illustrated embodiment, each of the members 1004 and 1006 contain mirror image arcs
1008, 1010 and 1012 in three different sizes. It should be noted, however, that the number
and dimensioning of the arcs is dependent upon the size of the upper member 1004 and lower
member 1006 as well as the circumference of the conduits to be accommodated. When in the

non-use position the upper member 1005 and the lower member 1004 are separated a distance



a release elenent, said release elenent having a first plate and a second
pl ate, wherein conpressing said handl es causes said gripping elenmeht to
conpress and said gripping portion and said release portion to rotate
around sai dywPgpgRsI on, thereby creating di stance between w@igkosidsiPi N9

el ement and said release element. 2. The tool of claim1 wherein said
second handl e is non-novably secured t© said body. 3. The tool of claiml
wher ei n sai dlghtb'matﬁrﬁlgﬂ%n‘t%roflhs lasgesitcpustaig for whiph thenyait wapdimerfsioptdaiThe 1 wher ei n
sai d first platide30Rk %ﬁﬂ@e‘ﬁ)ﬁdja&nt J@@ldﬁlgaﬁpepﬁlerﬁnkeaumeénmﬁre@t@ sai d second
plate is statlonar 171923 PCTNS0Q/ 14518 |5 6. The tool of claim4
wher ei n sai HGWEW%E%V“B'FBPP%PG‘E@&)% ff?F’a‘l’aé‘d?rg‘ng?”é?‘a%IV’eéf“fiF%‘st o said

rel ease porghmaﬁ‘ly deBilredtd the ﬁZmefﬂ’Jeaﬁcgﬁﬁst iﬁmnh@i -bThding idviemet oﬂlﬁéTWplaSI ng a
spri ng, said spri intainin | d rel eas enent sec adj acent
b savd 1 v Sevigr 8. The R Rl B G e dp R ol SRR S | eat
spring bet \A@ﬁﬁeﬁl&isdarﬁlmmﬁctm:@tdemm Bﬂhﬂ:efﬂh@ﬁﬂegtﬁmlﬁ bensficidl).suchhe t ool of

claim7 whergin ri S econ Iate and at
| east a por?'l%b &8 d’a dcorng%tesa%ce w‘ﬁ% ?G'ﬁou%dﬁl Sel'ﬁk °€6"‘§ '? S % wher ei n
satd cl anpi mgmnmmlb@puﬂhagrekaselpewgn I@Gellmr@ted th Figumes, tﬂloblwenf:le@sb memrbelo wher ei n

satd receiv TFQ?[ 12. The
tool of cl alidr%?f%?ur ye?rge(c:lgn{%icﬂrs"%ng‘h%ggmg Oﬁég?nﬁ er’lge&ﬁ ?I xed to
sai d grippi memisoi@ton ﬂh'ﬁ@tf@eis Aef agcddl endatis n@a?casserwm@tﬁgthwm@rthet 0 prevent

sai d cl anpi moma&@ém&ﬁ&m@a%meqmﬁd @8 10648 MR howkder thBpdr @aseOf claim 1
wherein said cla er and said rel ease el enent open at said first

end of sai de‘éWCéng‘écaﬁ8Ffﬁcﬁﬂff%?ers‘§ﬁ1 d gripping portion to recewe said
conduit. 14. Then Figéks Zlfan@hﬂmﬂhahBthhH]OBlsﬁnSﬁdcdmdﬁaeﬁﬁbhdwthm@dlﬁndlé‘s rotatably

affixed to said,relea orti.o d. ate is.stationary to said
rel ease porgﬁvﬁ‘ﬁ beeé‘z?l"“a‘slgyesg'beﬁffdﬂ%&éc%@? L@'np i’f g?ﬁéﬂ‘dé’ﬂf“éoé’éﬁet“p??f sai d second
pl ate by a mphben006hbd ma‘h@extroQﬁbeofooslaxaﬂ:muglﬁtcwmaqsrm gripghd andditavhile thg nenber i s
connect ed to sal d link n o sition distanced from
sai d recei vIT e”elean%memﬁz%ﬁggajr?%r?hangﬁn ma eﬁla ‘g(%rtfﬁ egﬁﬁessu{fon%ance to

adj acent tohaslélps:brmetm vippgelpasersembeni @4 nstar:@talqawdil thescopduat. dishgidesed. 16. The
tool of clayfeshnatfhetsialic Sad te mlm&@etweémﬁerupameléa@é et ﬁﬁagn&h@mnt open
at aright angle to saird first end of said body portion. 71973

PCT/ US00/ 14Bver relgasq iemiyss d0320 ofhergforethgonstrrgtiofod the relpasepottion é@@mswEat eis

r ?t ?t abl'y afdlh ?ﬁ@tqlatt@pfraéléjisé' Iem?s ﬂ)zﬁerdidtngcd&QdfﬁS@xhtﬁm%\hnrt E'Bm Rlcadver i ts g
stationary to said rel ease rtion) said secan ate mai nt ai ne

adj acent t o™¢AedEBEIY ‘Ble’é"@g BRYeH "éf)'?‘?grfbe le‘ﬁg’ q‘ﬂﬁé‘"ﬂ"(‘iﬁ %HI aim 16 wherein
sai d cl anpi @wﬂ[ﬁﬂiﬂ&ﬂ’cou;ﬂlngmﬁhecieﬁﬁket As ﬁhahihdhdomgx&gﬁmﬁlﬂﬂ sémwcas tHertlgid an open
position distanced f recei.v en sal d h are at a
maxi mum di sPERNER 2 8’e §%aerﬁfor't‘presgeéilt%{ﬂ%rer@aexlu\l}?‘ﬁ i) mefbe Peﬂ%&é?&% % “Handl es are
conpr essed. agh@st tﬂéh:eunlmg;las odteddiesetafiord, Ghefeby tehwvmgdwrpmmhnglfgmathgwndhet, sai d gui de
bei ng stati onar y; 0. %ﬂh%ugxmmga&f BP0 At AR Hhnd Boi> Bhdhefid 2TPL N0

nmenber, thereby evenri ng sal nber from novin e to side.
20. The tootoo’(ﬁSOQ:iSéFﬁlﬂﬂid QIR evqﬁdwatwlree&@te iphie aypilablgisppce Prrwcrmdap@hand sai d

second pl at g, @€ asctﬁagﬁ,sﬁlgqleaﬁm%tsdoéaie@&momcam 6AIBIePig@E 26 0get her when
sai d handles are conpressed. 21. The tool of claim1l wherein said receiving

nmenber and glaftﬁteé}h&ffﬁi‘tl’f&wr?é%wl F20 & aqon: “éﬂﬂoﬁ"‘ﬂ’eaﬂ? relgpseglemeathandle;i d conduit
f][om sl Ik di nlgssw,l ih hilsfhs&i%llﬁlsdﬂﬁ?dluttfateﬂ %wgmaa@ lap@arabgzecuédmonmrvam&e regoyal
of quick rel ease upl i ngs a _condui t oo mprisin a condui t
gri ppi ng meREF" eiag ‘g %ny 4‘?861}?@%' a {geﬁ%“ﬁe o t“tlé’ﬁﬁ t<§’f‘|§“p:Rﬁ’§econd end,
said first m&dbeandxd&asw ane cateagh Mnhﬁﬂdllagzsnﬁmabdn@rés&haua@ppmg each ot her
froma first nlgﬁ) df%’%g%é%s e et%%ﬁgragc%sﬂxet&tsor{%vaﬁle inr, r{o%%a{é%egﬁgper RN

and second e sal posi tion an ﬁg cl oser
t oget her i nacian @f tliq mpmg)msm‘nqrsa fn thh awvent the @mpdlgged:@h@bn;mmm@dgscr@ett oupl i ng

rel ease nenber,



said coupling rel ease nmenber having a quick release coupling receiving
regi on, said coupling release menber being biased toward a third position
and being novable fromsaid third position to a fourth position, said
coupl i ng relwoaweigmEnber being WO 001 71923 PCT/ US00/ 1451 8pdi7usob/p4ses t O
said conduit gripping nmenber when in said third position than when in said
fourth position, an actuator menber, Yaid actuator being operatively
connect ed tiBthisand offier dissiosel smbiefiatents, iF WGmOEAte BB AN P AT pcelly nenber, such
t hat upon &ﬁ?)éﬂdﬁdl iofecéie ofitr phethbdsWwd hdtiOationBREIRhdlesS@dull wrb@pﬁgagednerrber first
end and said ﬁ rngves frtom said fi rgtth 5| ti ondtf) sai d sec]? 05| tion,
and sai d ccOPPPAG b SPRIYPLRE DAKESPUTRG IS Do Eing Ao pRg e iade FVSH P8 said
fourth posithé aemat@ BoweT haurdeoBlie spn‘mg:lb&lledmek‘,&e eletvent @50 is dlustratedriaiside gri ppi ng
menber firs n nber
second end \}le\k?thg cieir C}R d&ﬁr‘éé& hdvfh‘@l %@%feg@QQSwoateggﬂg%ke &%&tﬁ?& Q‘ng i onary
relative tosmsm 25lﬁmttmacmbodmlrblePlaenddvltémladhmd@ﬁlﬁ tfha\ham@mbmlleéélrmh movabl e
rel ative {Qndgichhe blohdh 2hAMTRIIR plc P08, HROGAG jSngEcaEe'ét R%hA0 movab' :

under sufficient force toward sai'd first jaw menb n sal

menber i s ithroggh we efadolidy ging, oy asher W@O%pﬁlcymhm#tmeémﬂboda @@ﬂﬁmﬂeo%om t| oned

beriveen Sadf‘f!rofvldin%'fspdr@\é{ctﬂﬁdo e tdbaiQfank 2*369/\6anﬁ39usfcﬁsshéﬂ £ 1afipaihd ve novenent
bet ween sai d gri ppi ng nenber and said conduit, he tool of claim 23,

wher ei n sai WYESUBE reirgsercdmentand e hady SPHP%SJEF&SC%"%tPC Jter sgkeef Wepart rel ease
] aw nmenber SrelemBdiembif el imdiWie bspadear 1b tbswakillesia it daparﬁedlea@arehaemels@ase j aw
nmenber is said quick r ase co I|n n I 0 sai d qui ck rel ease
coupl i ng re@é?ﬁﬂﬁnggﬁﬁgoﬁ R 3 ecop‘g"&l tﬁ?‘ﬁ lﬂﬁ/&'ﬁ gﬁc{]gbgtb’geé‘ apart

rel ease j awessividgars2506 endslxareledse apr2608) \Thapdsssicaraed bhae sprmg RBIOs t han_ t he
maxi mum di arrz%}ngms % re?egse%regnlén&%f Slt}%%%:?lca(fﬁ&gloh @cgthat%lrﬁc‘,e tﬂ-%]c%n}l\?t 1L %19 Cl ai m 24,
wherein sai g ¢ apart

rel ease | aV\Wﬂ'emﬁJereseM@gmc dH06rthé wle@%elempa@é(%etcmd asd%d ampa%@dtoaqsart _
rel ease Ja%agﬁﬂ%glﬁod &mﬁﬁmmq%&waﬁl leaﬁ@mngmucme "c&%ﬁh@’ds'&%ﬁﬁeﬁ' on, said
qui ck rel ease coupling WO 0 923 PCI/1JS00/ 14518 18 Tecelving region
havi ng a r elresfore; nTwW@wrgwhedsbga@éawﬁéHpqnévmlej sEfATENIBPY Aar e spaced

apart by a %s&%ﬁ&@pﬂn@aizeg %d&%ﬁp]ﬁ@%a&h@slﬂgﬁ%‘ IR EP ehin PRA R etePbf (BT d qui ck
rel ease coupling he t ool claim 22, erein sai dmgct uat or nmenber

conpri ses: %P"ﬁ‘ﬁﬁ Thecﬂ’”ﬁ%lﬁa pargion %féli‘edelﬁaéf plerpgnt ?lsé’ﬁéﬁ heretiia} R gnaBledied anay from
each ot her, coachfu tb SdsilPdlide Bételech @iRdtlese d@hdA2 02 Bidakk feleass piatd 26081dui t gri ppi ng

menber , for tive nt of said grippi nd toward said
o oo ng. bRt Sl TR st D i BP0 HERR mePobse Rt Y v o
each ot her . 2597 movingawaydtonothe @leade piaR508vh peraiitrenisasé fdheaobdaittinos thaenber

conpri ses: i r a i i gsed away from
each ot her, l%ce?ﬁ}]grasrgsop 2%%"5&11 egﬂB é‘?‘%gf’ }Qﬁ%ﬁéﬁ?g&@&i}% %oa%dwt gri ppi ng
menber, f or illpsstagetishew m@ﬁvmqlemelww@ﬁls?)mmge sradbbysing ia flatsuddasd t owar d sai d

gri ppi ng nmenber F@%feeﬁv&am@u}ae@al?etﬁpyo%mg?.pﬂﬁgnseaa@lssn%dmp&nha&% t oward
each other, and for relative novenent alr of spaced apart rel ease jaw

menbers awaBlae 2o dhrendiit sippingheag 258 ﬁﬁgé'rleg 1796 Waﬁﬁ)%‘h‘@ﬁ? W&P" $abefypai r of
handl es t owa46d @6 toRisHET In tRGHusTdi) dnedimex:, thd 18g 2858 f5 provBRédidin Sl act uat or

menber conpri ses ai r of handl air_of_h bei n b| ased away
from each ofH¥fK lm§g¥ ?ﬁ"ﬁm%ﬁm“ée Aok ﬁ&?fﬂf&gg Bsp VRSP |W§‘E¥d¥g"s‘§ﬁfeﬁc ndui t
gri ppi ng neﬁ‘hﬁ&exﬁbyala‘ro}nltm«h&glemmbwa pi¥od 2566 @hadérables MWpﬂﬁgﬁeﬁd d gripping

menber firs d venent of
sai d pair o% an'Ei‘Fa ean q\"l rs B‘g"cgeﬁarq;%%‘r) %g%gf ?gcg)gfig O\I/fl/ae? each ot her
to a secondam@nad:ﬁnwebryencd)fowreacmﬁﬂtvh@nye tandlesf2658 and 2839 axecompressed The of pai r
of spaced a i nber, upon
novenent of E}g%%rdé‘géﬁrﬁ%%f*@n{ﬁggﬁ%%b g gg@%@&ﬁ@%%dr%%hé}gl lcill‘gssgggond spaced
apart posit 2 mtereﬁraaw@tquZéimppqn@nchckesnmeanpmsahea%wmdpspe@? toposi ti on.

29. The tool of claim28, wherein initial novenent of said |inking nenber
noves said gripping nenber first end toward said grippi ng nenber second
end, until said gripping WD 00/71923 PCTI USO0/ 14518 19 nenber first end
and second end engage said conduit and are in a fixed gripping position,
and subsequent novenent of said |inking nenber produces rel ative novenent
of pair of



spaced apart rel ease jaw nenbers away from conduit gripping nmenber. 30. The
tool of claim?29, said tool having a conduit engagi ng end and a handl e end,
said gripping nenber and said rel ease jaw nenbers being at said conduit
engagi ng engoapsiessl d pair of handl e being at said handl e peigsodifasd first
handl e being linked to said |inking nenber by a coupling nenber, said

| i nking nmenber having a first end fixéd to one of said gripping nenber

first end ripeing pfessere ohte bandles 2338 o Theap 25 i thasdedimantibaga geifof r st end i n

moveabl e engaae it landb i ﬂﬁa,h@befmen&tzsb@nﬂnk&naammém&sqm@lvee@ﬁthlaga movabl e
engagenment wth said |inkin nmber, wherein said handles initially nove

about an axiveh bakinelsgnbxidibeg ‘ﬂo‘\srﬁ\}é%‘eélavetﬁl ipRRTtng nenber from said conduit
engagl ng Snd fj om&dmsmndlebmslhxe 1rﬁtﬂcdopdﬂbbdltloﬁahdﬂ@@ésaglimgTIMﬂQ@d’mftﬂer st end f
and second end are in a pi sition, and subsequent novenent o
sai d handl é’?p"t"BQ\%P?fm@%’HI h‘ﬁf@‘? g&h\%é’é‘“%alfg( Pl 1y %?Fﬁ‘é?‘gag%'t?f‘ said axis
and sai d numensedi Gfgu&asdohaemkahagjlemrd}qmeaddmgeths:athdamﬁM fxowesd mai d

ar' ppi ng_ menber abopt Sal Sl e nithes BEMRSROH L ShERRIAIR AUl O

rel ease co |rnglf1 LB o i % Tv‘ﬁv I'ng a conduit

gri ppi ng namymg thedhaaddS Wonid ontactywittpthé epgdureswbeont plfﬁestSﬁggmppmﬂre cofdujtaws

moveabl e redfemewtﬁe hd 9595‘6%&3&1@%80@9&5590%%%9 tﬁeeéoﬁéégla{z%% conpri si ng

the steps o positionin bet ween sai d conduit gripping jaws
sai d conduislighgimig, wwﬁrdlnsxsevtéaa@lfe@wpaﬂpwgs picheccgrdipy|apd @eeleheédgo%o sai d
conduit at Saheh wendt: turas@i d coupli ng having a downstream end and an
upstream end and be| ng@rel easabl e fromsaid conduit upaon the application of

a force agai nst nFigngssdbr F2obesizentelspripgiendadigrpring head designdslprad wiibe  sai d
condui t be'HﬁﬂdtU&lS&b(D(EaﬁTF@flresalﬂﬁto@ﬁﬂnmldw%gjad'mirﬁﬁﬁﬁ&ﬁm,oo‘bme hirveag ng satd

gripping jaws.into i p W|th condui causing said
coupl i ng re‘F"é:ﬁ’gg’ ﬁ%‘%ﬁ‘ér"’g &%Bﬁﬁg%g °§1§ S%Hlﬁl3|8(ﬂégtgﬂﬁ?§frﬂ%“é%ﬂoéﬁ’bd lo%er” hovi ng

sai d gri ppijmg3fiawreahiayo dcrommsiated vmmymflcmglun gk asieg nengbearc. dhe sppmessi ng sai d
coupling I S3oEERS JIRIDS harA98hRbin ¥R g 99&1‘8 .4,9 H4PSoh SRR L RPP Y. @

di sengagenent Tofce agal ns Sard ream e - ‘tonti nui ng
step (d) uﬂmidlngtaﬂﬁgqplmewémnﬂiorﬂlmelmeﬁveﬁmﬁleetala)gew Foster wleisd uoibd9P emy upst ream
end di seng .S Ay i i :

A AL Ao A TRl R A LA, e e il GRS R D e,

sdnp| 5 heretofore can also be employed, it is not necessary when a spring is incorporated mto the

Al +' PW6R

hand tool. In this embodiment, the upper release member 3004 is rotated around a pivot point
3008 while the lower release member 3002 remains stationary. As seen in Figure 31, the
upper gripping member 3020 interacts with the lower gripping member 3022 to securely hold
the conduit while the coupling is removed. This embodiment also employs a guide 3024 to
prevent the upper gripping member 3020 from twisting. A leaf spring 3006 is illustrated
herein, however a similar type spring, or an embedded spring, as illustrated in Figure 33, can
also be used to maintain the upper release member 3004 in the closed, or semi closed
position.

It should be noted that although several of the embodiments 1llustrated herein have the
lower members stationary, either one, or both, of either the gripping member or releasing
elements can move. This is a mater of changing the activation mechanisms and is a
modification that will be dependent upon end use and manufacturing costs.

In Figure 33, the leaf spring 3006 has been replaced with an embedded spring 3254 as

described herctofore. The placement of the spring 3256 must be such that it passes between
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be beneficial to use both the teeth and a rubber coating and the obvious use of one or the
other, or a combination thereof will be obvious to those skilled in the art.

It should be noted that although the description of the action of the hand tool is
described as three specific stages, in actual use the motion is smooth and sufficiently rapid to
eliminate any separate, specific stages. The mechanism used to transiate the movement of
the handles to the gripping head, as illustrated herein, is an example o* .»uie method and
different mechanical methods of translating the movement of the handles to the movement of
the head will be obvious. The novelty lies in the gripping and separating action, rather than
how this action is achieved and the motion exchange from handles to air tool will be obvious

to those skilled in the mechanical arts.
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gripping portion and said release portion being rotatably connected.
a pair of handles, a first of said handles connected to said gripping portion second end
and a second of said handles connected to said release portion second end,
a spring, said spring being affixed to said handles and maintaining said pair of handles
at a maximum separation distance, said maximum separation distance maintaiming said
gripping portion first end and said release portion first end adjacent one another,
a gripping element, said gripping element being affixed to said gripping portion and
having a receiving member and a clamping member, said receiving member and said
clamping member forming a conduit retaining area, at least one of said members being
connected to a linkage between at least one of said members and said first handle,
a release element, said release element having a first plate and a second plate,
wherein compressing said handles causes said gripping element to compress and said

gripping portion and said release portion to rotate around said connection, thereby creating

distance between said gripping element and said release element.

2. The tool of claim 1 wherein said second handle is non-movably secured to said body.
3. The tool of claim 1 wherein said receiving member is stationary.
4. The tool of claim 1 wherein said first plate is stationary.

5. The tool of claim 4 wherein said second plate is stationary.
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8. The tool of claim 7 wherein said spring is a leaf spring between said second plate and
said release portion.
9. The tool of claim 7 wherein said spring is recessed within said second plate and at

least a portion of said release portion.

10.  The tool of claim 1 wheren said clamping member has at least one arc.

11.  The tool of claim 10 wherein said receiving member 1s a mirror image of said
clamping member.

12.  The tool of claim 1 further comprising a guide, said guide being affixed to said
gripping portion and being adjacent said clamping member to prevent said clamping member
from side to side movement.

13.  Thetool of claun 1 wherein said clamping member and said release element open at
said first end of said release portion and said gripping portion to receive said conduit.

14, The tool of claim 13 wherein said second plate is rotatably affixed to said release
portion and said first plate is stationary to said release portion, said second plate being
maintained adjacent to said second plate by a spring.

15.  Thetool of claim 13 wherein said clamping member is connected to said linkage and
rotates from an open position distanced from said receiving member when said handles are at
a maximum distance to adjacent to said receiving member when said handles are compressed.
16.  The tool of claun 1 wherein said clamping member and said release element open at a

right angle to said first end of said body portion.
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moves from an open posmon dlsmnced from said receiving member when said handles are at

a maximum distance to adjacent to said receiving member when said handles are compressed.

19.  The tool of claim 16 further comprising a guide, said guide being stationary to said

gripping portion

and adjacent to said clamping member. thereby preventing said clamping

member from moving side to side.

20. The tool

of claim 1 wherein at least one of said first plate and said second plate are

connected to said linkage and are compressed together when said handles are compressed.

21.  The tool of claim 1 wherein said receiving member and said clamping member have

non-slip means to prevent said conduit from sliding within said conduit retaining area.

22. A ool for the removal of quick release couplings from a conduit, said tool

comprising;

a condurt gripping member,

said gripping member having a first end and a second end, said first end and said

second end being movable relative to each other from a first position to a second

position,

said gripping member first end and second end being biased toward said

second position and being closer together in said first position than in said second

position,

a coupling release member,

said coupling release member having a quick release coupling receiving region, said

coupling

release member being biased toward a third position and being movable

from said third position to a fourth position, said coupling release member being

naaaBVK@
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fourth position,
an actuator member,
said actuator being operatively connected to said gripping member and to said
coupling release member, such that upon actuation of said actuation member,
said gripping member first end and said end moves from said first position to
said second position, and
said coupling release member moves from said third position to said fourth
position.
23. The tool of claim 22, wherein said conduit gripping member first end 1s a first jaw
member and said conduit gripping member second end is a second jaw member, said first jaw
member being stationary relative to said actuator member and said second jaw member being
movable relative to said first jaw member, said second jaw member being movable under
sufficient force toward said first jaw member, when said gripping member is in said second
position, to apply a force to a conduit positioned between said first jaw and said second jaw,
to restrict relative movement between said gripping member and said conduit.
24. The tool of claim 23, wherein said coupling release member mciudes a pair of spaced
apart release jaw members, and wherein the space between said spaced apart release jaw
member 18 said quick release coupling receiving region, said quick release coupling receiving
region having a region in which said spaced apart release jaw members are spaced apart by a
distance that is less than the maximum diameter of said quick release coupling.
25.  The tool of claim 24, wherein said coupling release member includes a pair of spaced
apart release jaw members, and wherein the space between said spaced apart release jaw

members is said quick release coupling receiving region, said quick release coupling
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apart by a distance that is less than the maximum diameter of said quick release coupling.

26.  The tool of claim 22, wherein said actuator member comprises:

a pair of handles, said pair of handles being biased away from each other, a first of said
handles being linked to said conduit gripping member, for relative movement of said gripping
member first end toward said gripping member second end upon movement of said pair of
handles toward each other.

27.  The tool of claim 25, wherein said actuator member comprises:
a pair of handles, said pair of handles being biased away from each other, a first of said
handles being linked to said condut gripping member, for relative movement of said gripping
member first cnd toward said gripping member second end upon movement of said pair of
handles toward each other, and for relative movement of pair of spaced apart release jaw
members away from conduit gripping member, upon movement of said pair of handles
toward each other.

28. The tool of claim 27, wherein said actuator member comprises:

a pair of handles, said pair of handles being biased away from each other, a first of said
handles being linked to said conduit gripping member by a linking member, for relative
movement of said gripping member first end toward said gripping member second end upon
movement of said pair of handles from a first spaced apart position, toward each other to a
second relatively closer position, and for relative movement of pair of spaced apart release
jaw members away from conduit gripping member, upon movement of said pair of handles
toward each other, from said second spaced apart position, toward each other to a third
relatively closer position.

29.  The tool of claim 28, wherein initial movement of said linking member moves said

gripping member first end toward said gripping member second end, until said gripping



spaced apart releasc jaw members away from conduit gripping member.
30. The tool of claim 29, said tool having a conduit engaging end and a handle end,
said gripping member and said release jaw members being at said conduit engaging end and
said pair of handle being at said handle end,
said first handle being linked to said linking member by a coupling member, said linking
member having a first end fixed to one of said gripping member first end or said second end,
said couphng member having a first end in moveable engagement with said first
handle and a second end in movable engagement with said linking member,
wherein said handles initially move about an axis toward each and moves said linking
member from said conduit engaging end toward said handle end until said gripping member
first end and second end are in a fixed gripping position, and subsequent movement of said
handles toward each other moves said linking member about said axis and said movement of
said linking member about said axis moves said gripping member about said axis.
31.  The method of releasing a quick release coupling from a conduit by means of a tool
having
a conduit gnpping member, said conduit gripping member having a pair of jaws
moveable relative to each other, and
a coupling release member,
comprising the steps of:
a- positioning a conduit between said condnit gripping jaws
said conduit having a quick release coupling releasably secured to said conduit
at said conduit, said coupling having a downstream end and an upstream end

and being releasablc from said conduit upon the application of a force against
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b- bringing said gripping jaws 1nto gripping engagement with said conduat,

c- causing said coupling release member to engage said coupling upstream end,

d- moving said gripping jaw away from said coupling release member and pressing said
coupling release member against said coupling upstream end to apply a disengagement force
against said coupling upstream end, and

e- continuing step (d) until the application of said force aganst said coupling upstream

end disengages said conduil from said quick release coupling.



