;e3e) xX) F6$TxT17MAR 2004 CABLE TOE TENSI ONI NG AND SERVI NG TOOL Te ?”gﬁﬁ'ZMﬂ
Fleld The present invention relates generally to hand-held cable

tensi oning and severing tools, and nore 5 particularly, to an inproved t ool
for reliably installing or applylng high tension to flexible cable ties and
severing the cable ti easl ATER ) i Q |ng the cable tie.
Background of the Invention 10 As IS me O L& led in the
art, cable ties, or straps are used to bundle or secure a group of articles

such as el &ﬁﬂhm'ertﬁll\n_mmnd cables. Cable ties of conventional

construction incl - S cable tie head and an elongated tail extending
therefrom The tai ?%nWh’b'b%’ata??auﬁﬁlat%ﬁmmieeoélh:zttcl BRSnaRtelq
t her eaf t er Cilpder ttaick t&nm@nm@%ﬁ@g@ey@ﬂﬁ& 2 head of the cable

tie typicall arts alockln el enent whic x?en i'N*b®t he head
passagelsanh> )éné'aég"eis ’{]h‘*’e bto%lya’bf PerYed | Lol s@@ur:eelheblﬁl ingeathenhead. 20
In practicer Bp@hmstgilﬂlejh rw}us?g_dry 0 aCes, Ihf. ti§,Abqut_the articleés to be
bundl ed, ﬁé LES oL % tail rough t he head passage and t%er? nual |y
ti ghtens the tré sk ﬁ’f‘é’ fdi%e Witsithexsaf witheald extde i nstall ation
tool is usednsdchéng ahd hargabligdie to a predeterm ned 25 tension. One or
nore grip strokes nay be needed to sufficiently tension the tie depending
upon hom1t|ghtly t he |nstaIIer manual | y tensions such tie. Once the strap
t ensi on appaighe Bl 6 %ﬂ%‘erm ned tension setting |evel, the
t ool ers the, excess hg ron 30 fromthe tie, i.e., that portlon of
the tal] which Bt Rqee ybﬁanlhéOhéaeser skiid ledblie the. aFRS t@als of the
prior arttxéshoughsﬁﬂﬁ Bl graf ykepsikan d thereafter severing the
excess t ail Jtal on of t?he cabl eglal Iég tbggfigg Py RE7E*EefePErUM $4dvant ages
17NAR %o%?ﬁbeﬂstﬁéﬁeﬁrﬁﬁaﬁhweheseahUetaslegulacgblgrtg@g;alIy,

|ncrease offeradroFeh 0 SH ks S nmics result in tool
failure or degradation ofg ?g#?a%????gﬁsgéggpﬁat c%‘mi%t’éﬁ? peagernd

i nst al | at #6n oI RM etk %E@h@sng thpnesrbrhe Fios exampkg, the cast

et al 180dy ra@@ledli H6d @5@da | |, 661,187 to Caveney et al.
uses a conventional |inkage style tenS| on| ng r(’f?sfel?/%?‘? t@8senbly. The

desi gn of 1Pﬁﬁ§%ltmmg§|@mgﬁveny @ngdmmc THe }Q@@&a@;fvg}]g t he

li nkage deabge its elQ @xitd Vs he cast t al provi des
apertures_in which |)’rélijs(l ofm;}haf‘g%g are secur TR 19D ‘?rjgetﬁﬁ n‘tﬁ*¥3p?%V| de pivot
poi nts fo?xFﬁé‘dﬁaﬁ-y“th ey deadmasiape ahe diqdqage e/ k@ $engheni ng and
severing gssenblky SPRNSALES U Cj{}l Iyoghc f orces at the pin | ocations and

a

cantil evered | oads, 1s the dur e ca * body becones a necessity for
reliabfe operaffoRrastice kade tmesq@m:f m\ﬂl&tyoﬁﬂla%st hehousi ng and

m gratingap n h e | € of partially conpressed .
spri ng, acc‘t@at ghgng%ﬁg %%t g‘%l é’g%g\%&%%g Bﬁ&%&%?hi@s t3dHi dverbudren t he

pi ns 20 c%obeﬁdvpaandgehendr memomnmhlmlygfﬁl@hebhsl Relented npyanents.

However) [ t agg,o0 met al is that it requires a
5i gni fi caﬁgn%@n%g?gof %‘Enfﬁp tBr IJ’H sfaeﬁé‘bli %&Pn@“?ﬁéléé@rtlom gteerl Ot her

prior arti®exsipietoi hehadenUrBe Babést thleSto' aSp2ed98e383ned 997, 011, and

5,492,:1S o) whi.ch di s¢cl ose a plastic bodledtool havi n
|npr3§é Qeﬁ%&%ﬁ [Egé SE %oré grip sgrcﬁes may ge needed to g

sufficiently tension the tie depending upon how tightly

the installer manually tensions such tie. Once the strap
tension approaches the desired predetermined tension
setting level, the tool severs the excess tail portion
30 from the tie, i.e., that portion of the tail which extends
beyond the head of the cable tie.
The tools of the prior art, although capable of
tensioning and thereafter severing the excess tail portion

of the cable tie, typically have several disadvantages
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ergonom cs. A conventional |inkage style arrangenent simlar to that

di sclosed in Caveney et al., is used, but the tension adjustnent éé%éﬁbafmﬂ
has been noved to the top 30 of the tool. In this |ocation, the operator
can easily see and mani pul ate the tension adjustnent knobs. Additionally, a
more deeply curved handle is shown, however, in practice the foam handl e
cover used therewith yields a final result which is not a very ergonom c

The 35 majzqrsH n his.tpol is the incorporation of 2 7 MAR
2004 the_hfﬁﬁigﬁg% a%ﬁ?g?géFE||ﬁ&8§e aézpﬁﬁ,Skﬂﬁﬁﬁaﬁﬂévpéu§W%fﬂMhW1the

plastic bddfrossa ereuhtonfibhusiesntbBatbopoother§@abnissnNot, nearly as

durabl e agenew oUys d8si 9ps; Lgh off-center | oading forces of the
| i nkage design 5 are éﬁ%r?ghlgggtﬁg g?ﬁ§aﬁﬁﬁh?8dcfnr?héaBFééﬁwch@@y. As

the nunbefhgft ERNFieperit i prepef LhetbbdhtioAr €858, ciBEePtRehglesRgCcONE

el ongaked i aipd s 1l th J L grate or _wobbl e, Consequently, the clear
breakamaylpg?htjiﬁyih ?g%%S%T%Q%?%tiﬁgﬁi%ﬁﬁg PRk} i PRAYetREYI e design

becones 18+dFosAEtibl ¥ SnPaenediot eBséOnj 87 i So nodveRsesi BkeaNot only

does t hi sygkye 4t ke d oner pt a_vague sense of the proper tenslén, but
i naccurat e andaincoﬁgﬁg%%nt:?éﬁ%?%%$%gs%¥f?h%gQ§&9%9Q9ea%@rﬁﬁvﬁglagso a

resul t. URESREPY:, (Thes demigmidf frais teo Priosiueenanys reasopaply

repeat abl grdanbasy t f j the_ .t oo, nust be djscarded aS unusabl e.
The nost reéeﬂt pl;yi"or%"lat"(r’jltotqe‘a{)roa}\,@l ee'gltyr’l b iJIrl“U‘.@e PIRBHEN NS 5, 915, 425 to

Ni | ssbf eexhFemedyoghgedlico sdlhee ceamemdt £ GO G sy antages QL prior

tool s, naygl : j-ust abl i p size, rotatable nose, and reduced recoi
shockl vi b?iit yﬁﬁ%ﬂvﬁgﬁgé’t&‘?éﬁ’pﬁﬁ 5 RRFEGE Th&und Snf aregbde t he
plastic boYed pedhtisndompahat ety \lam ko s .t ensi nghangd; SeyeLi ng
assenbl i PI@VEQUEEX dgsclosed. However, this design in practice has
resulted 25 1Th a poorTy paffoARihd VG g &S Sefbist Jemeasite s subitect to

tensi oni fyigmafoucasi as habwpdn 10Pa%idmd laid @aRPkAYide & £18alqbr eakanay

on c ff inabi lity. t ccurately calibrate the tension 'settings,
and 3%25 th ?%%#5%1?e5555nmé59ﬁi Qe PRCEMES0 aTRECE S thdiasf ore a need i n

the art fogliablesbpblkation tad tehikeBp $her goRQAMIFG ol gliisacwret,j]n%grabl e,

provi des C istent _cytoff height, conprises a lightweight p tic
housi ng, t‘;hnedqB‘?%%.La%saagciﬂéaFa&aﬁaff Hedarakliy péraed snergyr MAR 2004

Summary @fr itrheipbeeati anpIbeinl egeBbmpRueRbHOBprYRECh 2ddresses Lhe needs
of the pﬂégaégt {elates to a tool for instaIFation of a cable tie. The
cable ti &5 01U 2 FR%BrangeePrfAigkeray ia&i pchiewndi nhenhshef pdms The t oo

i ncl wdes cargenermadty Phat Ohe SHaRSIMBOESLAYoudRe ROYSI P 0RELAL I Vel y
supports_a_tensioning, mechanismfor tensioning the cable tieto a
pr edet er FCAET TS onfiS2E Y8Ry Andl8d€VeRtage neé hbhe soa $br metwér bogyt he

excess past iteratofif heed@i ted ronsLihRs £ £88HONREber of manufacturing
steps, driving the cost higher.
Other prior art examples include U.S. Patent Nos.
“25 4,793,385, 4,997,011, and 5,492,156, all toc Dyer et al.,
which disclose a plastic bodied tool having improved
ergonomics. A conventional linkage style arrangement
similar to that disclosed in Caveney et al., is used, but
the tension adjustment assembly has been moved to the top
30 of the toel. 1In this location, the operator can easily
see and manipulate the tension adjustment knobs.
Additionally, a more deeply curved handle is shown,
however, in practice the foam handle cover used therewith
yields a final result which is not a very ergonomic. The

35 major disadvantage of this tool is the incorporatiocn of
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1o cable tie. The housing includes a fixed handle and a grip or t1r?i -
cooperating with the handl e whereby novenent of the trigger with re%ﬁogib
t he handl e operates tensioning and cutting nechanisns. A circunferentially
restrai ning. means which prevents actuation of the cutting mechani sm 15
ptior to the cable tie tension reaching the previously desired

pr edet er m ped gensi on setting. After the desired tension is achieved, the
restraini ngfreBhgNr ANREET thrrealimparectemiem wrish sevev sotbeycable tie

tail fromtbehcable dissdead ] iportant objects of the
present inyent 'bon is to pr ovioddépaar%gﬁ y%%gﬁr’lplrcovoeftrj tﬁ’alr‘isdtcoéd'ﬁ‘ebJfr&ﬁ“"':’q‘ifj"i‘ckl y and

econoni cal {2 apBPyi 1§ MBI kY & ¢h rttrieps sofp tehe diuar edyes ign ki nd t 0

bundl es of Ther RigRd olflFe- ddrit@ and, f0r, 0 ering .the free or |oose
ends of _the ties, the t 2s tool ﬁg\%nﬁtgr%g y%f?rgt}‘()evel&g‘rjr(eac%earéeﬁﬁsgrfor

appl yi ny sTETeS4RTEE CApEha Rimst eownsest énetiiened aserisi dasdy F e ting in
consi st enttledit nehbekeb@hiug J : rg ically-shaped, |ightweight

pl astic housi nlg ﬁ/ﬂ?ch achi eevg?p{é%el?goosj g’cr}?rsph%o tr?étlt &P AR e Kol i s

gri pped 3F 1Y) TReSdsBPCORRorRONdAkSEr Bak adBjoectthef pihe mreserirdtwention

s 10 prodrleosleap teRskanbng1and chevenkns Lok fdavind a engloni ng
mechani sm f or c?rogressi vel y 't ensi oni ng.t he tie,” cutti né’ i Gor

act uati ng PRI RbY SEVEERRGUBPRES, tBs dndkageuatiyig deshan dwdaresappl yi ng
mot i vatd onurfprée®i é0aBle dnd MARQQQD riag . togl for reliahly tensioning
cable ties hy grippi ng?ei Fher ar%I at tgﬁ\é gbgggr q_>§ g8 rgf’g&lggwef'acélq}'f a
cabl e Ci e Ay daeskhafdgévRethebreol, opeattivesaandgadvarhages ofc e t he

. (O ' i : t th h i derati, f th
POl oni no dor T ot aoeart perSntrieYIPREe 80 acRuPlsEefe Fandnamminge vi ew

of the toSIf &fodsaimiet hbepsbrent isnakabdi an;eshettooblbeha@el?,i khyst r at ed
in the corpdidyi Q1 ip LL o y_Lto receive a cable tie_of the general
kind referred to a %%igngét%goégg ?%yaﬁﬁﬁ?c?%bg% LePeatelito tighten or
tensi 3R t FeStild sabcufter buinikce; tFe Godl i must rbghdi stsdedper specti ve vi ew of
the tool §p.@hLrRlG 1, with the strap and bundle being onmtted: FIG 3 is a
top plan view of the tool of FIG 1; FIG 4 is a side elevation view of the

tool of FIG 1fhf ttpstherdednt hanibsiatet bostyl hiesengpsendyed, sFIG S is a
|l eft sideppeksRe§id Ve Vd t of 20 FZG 4; FIG 6 _is an expl oded
SRl S TS P e i & AT B omagpmarargorvs

per spective view of e 100
cr oss- secFRERIGlewngemid raisgrtdrec dgped  of st it itdd s Al waget Pe line 7-7

e 5 St T LA ST L Lol P 1 v
f r agment agjyoekdyd boedtiiconal wWhicle takempBn i ralgvdiwdoainssbst antial |y
al ong thediggﬁvgh%aggsﬁl%hémplastic bodied tool incorporated a
variation on tensioning and severing assemblies previously
disclosed. However, this design in practice has resulted
25 1in a poorly performing tool thaf is not durable, subject
to tensioning inaccuracies between tools, fails to provide
@ clear breakaway on cutoff, has the inability to
accurately calibrate the tension settings, and uses a
fragile tension setting device.
30 There is therefore a need in the art for an
installation tool which is ergonomic, reliable, durable,
provides a consistent cutoff height, comprises a
lightweight plastic housing, and provides a clear cutoff
breakaway point.




PIG 10 is a fragnmentary cross-sectional view taken through the tq 2004
substantially along the line 10-10in FIG 4. 6 17 MAR 2004 FIG 11‘14& Q
fragnentary cross-sectional view taken through the tool substantially al ong
the line 11-11 in FIG 4; FIG 12 is a fragnentary side cross-sectional

view 5 taken through the tool substantially along the line 12-12 in FIG 9;

FIG 13 i n enl arged, expl oded view of the course tension adjustnent knob

and coope%%ﬁ?ﬁﬁn%aﬁg—§ﬂ8w§3§PP&&@& in the low tension position; to FIGS. 14

and 15 schemmt iTiaé | yrebbust nabentlenopehakhoadheelsSQE EhE abeqghoun Wi th

t he tensi %@gpgfggn%x coa ten5| on adjustment knob aligned in the | ow

tension position; 16rF ePr&Bn@nFSPé ERFatBelasiasiohewiofs t he ZS

restrai ni mpbisehaié sm ShownableFtGe 1A:1GHGs A7nb8daBn8Nkakged sl de

f ragnment ar sio enbl f the tool of FI'G 1, shown

with tﬁe c)c{?a\r/lse %%%%gﬁgagﬁﬁg?ﬁéﬁg iBeaF%;a edNFhuERE Aedromreddyi on

posi tion; P2GWRIGsHBped hnuehhgrgedheprasgﬂ vbggkgﬁlgggycggbﬁgrkgnglon
nmedi um tensi on

posi 1 on: SErE L orb e BRREARL SR 06 her PRkt B saEkeoFienEe. at ensi oni ng
assenbl y dfredesemolined E@&mnsbemlmtanah@ Q@c@m@stﬁe&ﬁﬂﬁheﬁ gdjpust ment
knob alig %@e&qxggq% |gh%ég§%|§§ psiti ﬁ b 20 Is an enlarggd expl oded
View of tRS Sdar ensi j EREmERE Rhob %nﬂ?b%oﬁ%?%l?%@ EaRFishedn
al i gnd@ i pablle Hiigh téhbecmbmﬁmmﬁlbm¢l@@ds39 Hfed 2Hans1 8 éﬁégﬂE?%§E¥|G. 1
S e 255 S TR BRSO H S T ST BY BBYSPBRE  RECal | ng
a cabl e t tbeefirddygan '-t:hEh conmeptt ofo tiiee PiASETd dpwedntdone bss g65k ggat ed
senerall yaRy LR SIFTERG MR X 2% R 08, SSSDRY 10, I abe 16
means which prevents actuation of the cutting mechanism
15 prior to the cable tie tension reaching the previously
desired predetermined tension setting. After the desired
tension is achieved, the restraining means releases the
cutting mechanism which severs the cable tie tail from the
cable tie head.
20 One of the important objects of the present invention
is to provide a highly-improved handtool for quickly and
economically applying flexible ties or straps of the
foregoing kind to bundles of wire and the like and for
thereupon severing the free or loose ends of the ties, the
25 tool having highly—impfoﬁed mechanisms for applying
successive straps at uniform predetermined tensions,
resulting in consistent cut-~off heights, using an
ergonomically-shaped, lightweight plastic housing which
achieves these objects no matter how the tool is gripped
30 by the user.
Another impertant object of the present invention is
to provide a strap tensioning and severing tool having a
tensioning mechanism for progressively tensioning the tie,
cutting mechanism for actuating a strap severing blade,

35 and actuating mechanism for applying motivation force to
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5 As shown in FIGS. 1-3, the hand-held tool 20 has a housing 30 hay\iT\rll\ﬁAﬁ 20
handl e portion 32 and a barrel portion 50. The housing 30 includes 004
separate conplinmentary sidewall portions 90 and 92 that are secured

together to define the handl e portion 32 and the barrel portion 50. io The
Randl e portion 32 has a front 34, a back 36, opposite sides 38 and 39, and
a bottomyO.p! prthe |l ust.r nmhadi nent he .si des 38 and 39 are

general |y arg:ua’?teel ;gseﬁgﬁleé?l&gts?aﬁéﬁ <:elJ(r)'{;jtoj'nn&‘rrimce“ﬁ' eé'ﬂlgsﬁ“sandg-é%es’t%n?? ally mirror

i mages of2dwet anoelerestive ibdolg IG4drss als @ntS cyed gxponrdigly) yng a

ar cuat el y= shapgédei-aghkydipn e r.eces portion 37 which is included

to enhanc% t he ererontgm' csggg%hg%&lonolt .Csu%%em rgﬁtc}’ff]‘lssm at%o arcuat el y
shaped, hOWRVEeR: Pdgsledsgveriica Imovemearttan eredfackt38, aand i ncl udes an

i mpacts abspERL EARMRAR 3% W GR, al incr.eases the _ergonomcs of the tool
20 by regﬁci ng_shgck angevi blr ati cf'?lortec%%t eerac&g]er%glteors.trfﬁé bottom 40 has a
curvi | i ned@dsti prad lyenshsl Ing s$inailrdma meanisefiustihenr dalclomtds gar at i on,
joining thesshdes 38 raRAR3%anfe; ANt .hack 36 taoget.her at a common

point on the | ower extensi or‘?né"g%g’flytg%ee uar%?i’%e&&ﬁ?% Pre)d ptg}gfi on 50 has a
top 52, APIEraaNE8g Ardcgpposithe siuddd ng0 maatha®2 sm whieme tiHd ust r at ed

enbodi ne doe [ rall haracteri zed a ving a.semicircular
confi gur glir%n' e?%@ﬁggﬁgkgpg%gﬁhg%é:ﬁ%l %t%%ﬂ ilgnrgﬁcgf%;o wtl-%erﬁﬁ%t%ﬁe end 22
of th& t cHItLOngi machapismaicheseupornt ilomes3 atelyedndeauitdkd vdi stal end 22.

The top S-@l$CekNehHdRS 28" @S e ur I f.rom. the bottom
56 than the pl a%ar gortﬁgn%gl)o \%\%I‘%%r frt:gﬁ%sesgéggr‘fggg% Y)|@sﬁrilﬁ]tgegt'Tha‘liletV\,ith t he
si des 60 BiRF®2s fdi d¥earpihedhandiaps3y ipdr beoned2iofkd eppomiatelsi des 60
and 62 eagly hayerarf1y +EMAR ; pl epen 3 .di sposed thereon
ext endi ng fromtherdi gt aﬁ enda%’lglgaithg togggg’éggt Smﬁtfl%a?hé’ dﬁd"‘l%emélz for a
certain distthrebradlavapnrPintrvilineal surfaces 64 di sposed above and
bel ow,s respectd , b i y S.planart enegnts 63. The bottom 56
IS s\t,}bsst ant i aI#%f%i(a%g?‘ép%ycg;ﬁglgégrgg{ti 8§J§8§e?’£| ?%}epg?’%ﬂe&% to the planar
top portilewvsSsB:ignsibstanpravijer edhangtkad- sbapedaapatt uhe 58 i s provided
therein i t ment f the cutting chanism 330. to
In FIGS. a&-@{f%%teégig%g%mggogggbﬁbugﬁzagéﬁe s beBn=chl a\%é?h “renoved
t o show timemtted heokanissi Gewabkif@ingt ezoot ahd thesiphéngalzngarts and

mechani sig,., ?\Aeq ousi 3 ra opntain ' catl t ensi oni ng
mechani sm | Ze., %rﬁ%dgg?/ gt%rgggérgb¥§ﬁc§b?% %lega%%ﬁ/%ghgﬁéaa?gyfensi on rod
122 &@9d &og¥igpely argenbey UsFsilosposdd autthegdhsthatntad efiekke tension
rod 122 fqr | ol i ail .1 f le.tie 10. Th ensi.on rod 122
ext ends ?u ds?Lraén%ﬁ‘%igfoﬁég?%ek%gné??ﬂﬁ?ﬁ Iﬁl%t ]%lso%g %%ngﬁgé ng’rggl‘ portion
S0. The tensi &nigigheechapdspaiR0objeoperht tivel yregsecbnheeestivo ds

ool | Ve d (0D [P0, AL 2 IECRART €31 LADUAQS gssenD Y 176 and a

manual |y o _ I gger e actuating mechani sm is also
oper at i veky ta@umeci@drend caspr isadngr imehahy sof 28Gahhddéebeattie cutting

‘echani s ) £ | .10 inc bl uard 70 fix to_the front

56 of ot naSaaP i b Pr et e P URRe e P £t B e edEPabdouar o' 70

i s made ehthgt dhe Merel pad tpredatdéyninded béresiomueettc 78gi Ssmanuf act ured by
a netal Lnj | On pracess f strength at a | ower, cost. The. 39 bl ade guard
70" nol uasa SRRl B O et e S S P i o S T S T REPE BT Coar el

50. For nedekhkenegn is ganearxtad el y- shaped recessed el enment 72 for receiving
a variety of dj.ff,erent

R ey e S
-30 strap tensioning and severing tool of the foregoing kind
which is relatively inexpensive to manufacture, entirely
reliable in its use, very durable, and comfortable and
convenient for use.
5till yet ancther object ¢of the present invention 1is

35 to provide an improved hand-held tie tensioning and
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35 includes a tie slot 73 through the forward planar surface 9 17 MAR
2004 71, through which the tool operator passes a tie tail 12 of ah?agkﬁ
tie 10 after the tail 12 has been first passed around a bundl e of r @4R 14504
and threaded through the cable tie head 11. 5 As shown in FIGS. 4-7, the
tool 20 inehtdss, ienin hani sm 120Q which in turn includes a
tension rod 122 éﬁ&%ﬁpgrﬁg%egegg% ﬁ%l%eﬁﬂﬁ9 19 tFRP k7 ef &2 B eliYenbodi ment ,
the tensi ALPSINRZlN S generbldy Dyt fack icala ad@ngids Lopghtudipal, extent.
A pair. of -shaeul ders 124 1o define a channel 126 subsequently fornea at the
proxi mately dis%psed end 123. A set of threads 128 are |ikew se forned at
the distal endTiEFfanche ihrr |@Riedthe frdppess ansemEdyadB2géachedes a
housi ng | 3de preewsit L4 and 4.he paw, 150, The pawl 150 is secured in the
housi ng 15 135_s by means of a pr?n lg‘fis eaf(?lel %n"ﬁ‘%‘a%‘é‘bo‘{lot@wﬁgf‘hé cabl e
tie tail 2°Byd8TSriong 53 hes ficsl hstindknbves tloed hisee wipskéh! in the art.
The housing 134 is secured to the distal end 127 of the tension rod |22 by
a nut 129 which engages a set of threads 128 disposed at the distal 20 end
127 of theEi8RsReaCIdgptizn ff dha M awaingion rod 122 has been inserted

t hrough an apegtgre 138 in,t | ate 137 thereof. Prior to the nut 129
bei ng secured to fhe égstaalleg%d%?‘gifpﬁerﬁ?gctte‘ﬁ’ﬁ ditSHoP e theokover 199
havi ng areBpedying ths giresesded invend cend tpanalod14®ednd hereof is nmounted
over {he gi stal ghdgl t tension rod 122.. The tie tail 12 is engaged
by the pawl 15OF T%g %éMFEfSQ%ﬁggtgoﬁlﬁbgF@ﬁF 3t ti% T&94Y $rq pping teeth
1S4.. The FRE#1YG0aexpbAds tdet off thee ghoesialg kidd threygra w@engiabdy
rect angul gy apert 1 i sed bel ow the 30 cable tie pressure plate
139, whi ch apeytu?é8i4égegkéﬁ§s% e ﬁe@ﬁtPﬁ§e§i§PaF18H8eﬁfCFhéQﬂﬁk9n144 and
the di st dtheneiofaphethaubungle34. The gripping teeth 154 are spaced apart
and angl ed upwaygl y,f t .150. The i,ppi ng teeth 159 further have
a depth and sha#%ne%sigu f?gggﬁrg%é Sgeéﬁgﬁgglpﬁengﬁpﬁgr e the

cabl 8% i ©% di1G121 orwidh thE MARa@ 84 Buhbge Befhat omitsewated cable tie

tail for tensi@ptnNgs pULPOS e pawl 150 |s bjased for _forward rotation
toward the digfg%'e%dyézgoﬁgPhéb?Bonﬁﬁ ggotﬁesﬁa? 98 ByCa t'orsion spring
153 whi ch engdjfeés- theishaf $1882ehadat benSvpawl of50he Theopawk 5@ applies
t he graspi ng,: e;op the tie.tail 12 held in a tie passageway 141
bet ween ?Heq?ﬁgFéigésh?gtp?%?g 13 eaﬂﬂ%Yh%obﬁthlﬁﬁmoved;

FIG. 5 is a left side perspective view of the tcol of

20 FIG. 4;

FIG. 6 is an exploded perspective view of the tool of
FIG. 1;
FIG. 7 is a fragmentary cross-section view taken
through the tool substantially along the line 7-7 in FIG.-
25 3;
FIG. 8 is a fragmentary cross-sectional view taken
through the tcol substantially along the line 8-8 in FIG.
4;
FIG. % is a fragmentary cross-sectional view taken
30 through the tool substantially alcong the line 9-8 in FIG.
4;
FIG. 10 is a fragmentary cross-sectional view taken
through the tool substantially along the line 10-10 in
FIG. 4;



The tool 20 further includes an actuating nmechanism,. 170 including a
nmechani cal |inkage assenbly 176 connecting 10 the triggez 174 to t'hg MAR 2004
tension rod 122. By squeezing the tool trigger 174 the operator applies a
force to the tension rod 122 in the direction of the proxinmate end 24 of
the tool 20, t by, dr awi ng ie tail 12 back toward the proximte end
24 of the tool h%@an%ﬁtggr/]\ﬂs%loﬁyn m%%g?ﬁ% TR I0aT ot t hB LG r 83588, When
the tool 35TP¥9M the jopkisuopositiahly Rilsnd)thd hei 4&€nsi oni ngyMechani sm
120 and temgion rod 122 are biased into their forward nost extent w thin
the tool barrel SO by a return spring 172 located in the handle 32. 20 In
this position, flife gdMis150 fatadreemt ary deldwssrds-ofedthiohar rel «50. The
rear facet@8feafl thiieuHH ded 6 . | eadi ng .surface 15S of the
paw 1S0 wheg %;he t(;gjlmtri 98:}?311%4 I's reile%lg d agjfciné‘rgﬁfé i]n’g“%et%'%%]ueezed.
The | eadi h‘d aPradé 155 is confi gured conplinentary to 25 that of the guide
boss rear facer§g.sa3 Rat Ay 4 act. f . the tie tail 12 has been
sever ed atnd t he tension roéh?gg‘%ﬁgefc{e't (lﬁﬂr{)celgp,qae(éa%éasw tantte q%b%oqﬁbr%%rface 15S
to engage" SR PRd@GH e NGuikde b st rasmpefrsata O cand rsdtcatre 4 PRgN@adl Y to
open the imetRassagewansith PRIWe§D30 the pawl 150 and the tie pressure

pl ate, 139, thereby allowing the severed tie tail 12 to easily fall out of
the t1% passagEhdy-144. ange 1ffr sehemadt i6® 1dfy tildusitglhtesitd@ of the barrel 50
i ncl udes gphées d Rt ,L,@N , and bl a ard _70 3s further includes
a side elcgpment€%§1ﬁe;%tggrlld:o%gEt§r2;<31ng\iers'rsl.%l%"f/1 ff%% % *MERDZFOYY Year war dl y from
the forwAIFPrRAEr coarFFacEensionhiach usitdens! dmebt aldgnekienr Retaligd, is
seat ed i&é;{@iéﬁcggggqiggr’.ti on 67. The side element 74, seated in the
recessed portion 67, is generally flush with the right side of the 5 barrel
50 rearward offife LEcé§sapérensanteryThelsrdedebedentridd oF itmeegral with
the twep eleyydibnan | apa urface 7i. The top elenment 75
has an anvil 76 di séolgg%hfggég%\gg%grgt ?[r.}g%\%n&f hishe cutting nmechani sm 330, as
described in WX - phf eh® f/B. ©BlBE8ed98ifde foadnkbetépyeviak. prcamaonl y

assi gned tie® Raghn ndei r t refer e herein. During the
tensioni ng st roke,(gt%e)gﬁrg}\?\,{l?lgg gﬁgaggégt ﬁg FI¥%'IIE§.1 I§§§w3nal§t‘sﬁ@§ the tie
tail 12 Q&SR G¥esioe pddestmendl kneb13Digmbd cin relsel msdiomt he portion of
the 15 tienlsdidn osefdard of the pawl 1S0 being angl ed upward away from
the cover 144. By maintaining the tie tail 12 at the upward angle, the

| i kePPhood t h&LGhel§iks tan|enbapged exploded wigw i of othéecbaeke20 and j am
t he t ool +@8sii%gr Heck ) i oni ng mechani sm 120 i.s
operatively corﬁeagge%yﬁo anqgiﬁa?ri%%gggr@%g#ﬂﬁIﬁ%“ﬂ/\h?%ﬂw?ng}lbaﬂgda

| i nkage ABs&RII yrerdsim Then sictrugdsigt hechani sm 170 i ncl udes a pair of

or 1 b 1 inks 218, Cand % Sf s G 1d8edd s B PAGRen N 6 (BE (Pbst ond 104
of the stBBEaRNiAIT IRl af temsitrl ik FIFS 1 shmmubactiureset o i ncl ude
a sepi - peshpLat k-@R.- S8 i ' | b, extensi.on 18S, preferably having a
, k8 't%'?ls_l%‘?{nao?rﬁtgdé}g:[ YndH \ﬁh.]i:.cc;hwed'S in ]f}en\xblr% yt?%%¥ra

circular or cylindrical c uration, exten one
anot her B9pbiPhisvel y 30 engage in a free floatinng fashion, a channel 126

formed at theppgoxipat; d yensi on .rod FIGS 9 and 10).
The channel 126 is” ef’]%m;% ﬁ%‘%"a% aelér rLo lﬁ‘%’u derd f%ézlzcrrger e o t he
pr oxi mat'eRRHHONR 284G M sithe nite kdiobn amel ctRPerating cam, shown aligned
in the high tension position:; and
30 FIG. 21 is a fragmentary enlarged view of the lower

portion of the handle of the tool of the FIG. 1.




12 17 MAR 2004 At the opposite or |lower end 179 of each tension.%%qﬁ %iﬁﬂ#
i s disposed an aperture 160 through which a pin 182 nmay be inserted' a d
secured to each housing sidewall 90 and 92 to provide a pivot point for the
tension links 178. 5 A sl eeve spacer 181 which has an inside dianeter
slightly gpgagerbihan the pi.n 182 i sitioned between the | ower ends 179
of the tension \ 8T s tre P edd@adat i on, preci se engagenent of
the sem - pierci fgteesd Worh itnise aghdmaels E&@léﬂyié‘éﬁggggf%%rEkﬁnunting of
addi

the 1o proxéRatscend f drive link 188 to an t1ional set of
apertures 186 iﬁ t he tjcggs 5r?tslgﬁr‘i‘k§nf?§tdi°§‘pd§ed*e§tlgé?3(f@§l r&shd ot § on

bet ween t HY sk - prErsEnge 28Feand Lbe ipi tok aARE: s i : shown in
FIGS. % amts 10ho@nSPAf 1582 S 4i nggLt gd é? througwahglﬁsq% THK
apertures 186 and the rmounfing boS8%I 76787 PERE GPPde 20 fias188 hapissienyr e t he
proxi mat e €hd'380n%fat hendievpokknknl88 kadt Bebbeﬁéilogyo'ritfl!&% iﬁfh_a freely

e |

rotat abl e THNONESusTHE 9HPOSI istal end 194 of _t drive nk 188 is
di sposed bet vveenu%lggir o?ﬁ%%ﬁgggl ?H s¥7B3188eanAmBédBragatyereto with a

shaft 205 S#i¢te+l peseiors 90randghozhenati gredsapgebyr gg\%%it%%%seé% in each
ic

pi ece and R&IAL ScHO1AL I ement., The apertures 2Q4 Wik receive the
shaft 205 to positi ve%ﬁcgi;% gpgh%nd{i?v%nﬁgi 'hﬁe 1BBCFRl| Beation &@.t he i nner

| i nks P98 &% handes erbrthion 252 shubst@nf ik eht Y3 £8n I8 ROBE] ogﬁggts\ﬁeﬁn an
upper endg}%Q of [ seni -perforation, sem -pi ef ci of Mib
ext ensi on 200, _gsaeﬂ%?%'egg%%oa\‘/e o'élﬁ?f“a O apet? utlee 2bBlusspased at an
opposi t e PEROAiMen 20X Hors deei 38 nghd had de 206 dhi £ pgly?{lglcggiygecur es

the pair gfabRger rl.l%,_sﬁ 0. 198 t.o the substantially central portfon of grip
'or trigger Iallpn%gdglg()1 e%rgqrcl’rborﬂ% S Sdeririibntinl by yither!l engt h of

the triggéMageg efdons enertadyy., ffe dsdwlie desigrd, anount further into

the tool bovsbRgo3%; rip links 210 are pivotally nounted 35 to the
housi ng si dewal Pg Qd'ngrjl'? %fj,c%raets CtTHRSE WFladirg ‘a deemR 200a aperture

213 of | nEPEasSEEdspPrationmsd athiidhe 14pEec 1RRGR2 L2 %fnﬁal}ﬁcegaéfpe' i nks 210

whi ch extepdohBhe-Lhg ¢t @al, housing. The apertures 213 are disposed on a
bushi ng 22?1‘9% C%CIBS%& ?ggsgﬁoéa%?)y V\E?‘&eérioﬁtto 34 décledtsoRfouateslyn each

si de s hotR¥PFApOhanevez, Peshedabhytiaaan® koarpumt tgxfe g)rc?ecq(se_,,é s applied
a desi

to each hushi Lech.extends, out of the pocket 9 red anmount
such that theﬂg?lg%éf"%ég 21835 v 8PS8rB5ERNyPAS BS Khéwh B3 sene of ordinary

ski | 129 n ¥Heregses 1oher efgonbijcsaogethestebir abseg E@giuggtdgcz)%o%lk are

provi ded Qt Y rface of each side housing 90 an to assist the
al i gnnent  of ‘tth%ef%g%gl?oggl ir:ﬁﬁsofi?? fif- cohbBobPothemakBuhesofa free play

therein & aelineks sunfetet bensghlliekimDYENERLS. hg}agsﬁgrériﬂ%iﬁr cings 200

configuration, joining the sides 38 and 38, front 34 and

back 36 together at a common point on the lower extension
25 of the handle.

The barrel portion 50 has a top 52, a bottom 56, and
opposite sides 60 and 62. 1In the illustrated embodiment,
the top 52 is generally characterized as having a semi-
circular configuration extending from the handle portion

30 32 to the distal end 22 of the tool 20 with a planar top
portion 53 formed near the distal end 22. The top 52 also
includes a raised surface 54 further away from the bottom
56 than the planar portion 23, which raised surface 54 is
integral with the sides 60 and 62 adjacent the handile

35 portion 32. The opposite sides 60 and 62 each have a
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.. 15 di sposed at the upper end 199 of each inner link 198 are disqued in a
channel 342 formed on a cutting nechani sm sl eeve 332 which is definedﬁ%@éﬁﬂ4
pair of shoulders 340 forned on either side thereof which generally
position the sem -piercings 200 during operation, but allow for a freezo
floating configuration. The restraining nmechani sm 330 as shown in FIGS.

8-11 and L1Raiingliugdes tent ,assenmbly 232 and a tension_adjustnent
assenbl y %78}1T%§'balﬁq%%%%%?ggsggﬁ%Tipiﬁﬁpi%h%E%%Waﬁ¥§e%%hB?i§68mof a

housi ng 28BewRitéals er5d sdseirthienl tgo L upe stheyperd artce hasndl é| apgecporti on

235 whi char adicalaliy, extangds.fro - . pot t om 236, t hereof and
preferably has an annul ar conf %%?%f%ﬁéfgﬁpg‘g%%%?ae 23 f2°¢drféd in the

bot t om of IEABOEES 2FPWhiae ikelyenerrs $peapively i dtted yswontaguiedl ;0 accept

onl y as30pReAdTRIRMINIAGS 344l ddVe Gikldd Nt "REIAN & 2| PEve) 332
t her et hrough, but retain other elenents of%%asse @ﬂal%gyf?éﬁ@%rportion

235 i s posfit FRBILY SE@NIQDn taRnernl e dea trollst gt @t renp Bgnaheropnserted i nt o

a conpl i ngatasyshaped send : ] J,n _each side housing 35
90 and 9r27§whi_ch ci rcunf eigeu;lrt%l% yl_'ac{rlel?aio}ne"s %higq'glﬁléahﬁ%e FPRYIEBRAR 2004
shaped f| afigaSpBroveierB S hargimeviantoranr | ton g daatinvela o velhemsén t Hies £of .

Preferabl yher ehatiioRpmd@EER 35 al so concroll ed however this is not
critical- Disposed within the housing 234 is a plurality of ball bearings

29Q ah¥ a 5 sedP FIES.THe haldneheddengalPtaref deptairer Hethveerbéde bot t om
236 of theg,;hoygkdg pr-TpleN f cyrl t he sl eeve 3 in

posi tion duri ngh?eﬁéfgni ng %Qtﬁg’q}tﬁ%%&aﬁ ?ytf%%un c‘ll‘llgg'tnﬁ'e scf‘eAs % gl 93%

predet er AMeBrLeAsPAA $&et iimd smmatih @apdrssiagn avjahstnients .assEndly 270 is
attai ned 4), ile ripti.on Qf this operation
will be eé%giﬂr‘\gd%elbgv%ér%ﬁgws Tohedsd e qae%%i%f"&%ta%w Seieaoning

annul ar | ye®@pel proteRat doraed 2432 Aredperblye c49 nids idiaddosathdget e

t hr ou ich; ext ssdisstall I, seat 5 with an ingreasing
di amstg%r %ﬁ%ﬁggt l(?%S‘tg‘s 1? Fnrgﬁdeét é%tl %g%gr %G%eeang%ys %éée%&ﬁtpﬁsc%{a (ﬁtaréleer of

the seat dgtal ¢nd difsthk ¢rdsiPhe rodt 8 2@f fdiragetiepingcnease iy change

the forceg Wy chyisel pRARLEd QN 1Hhe eve 332 rel ati to.the force stored
in the tenégﬂon ad?ust m%r’%tte gége%l'y 357‘% \é%(r)ls orqsé‘age#?y,e“&e&q’scum erenti al
restrai nisipsorreradlyr edved whenlangangdédadr agani 28l offacteobadde 0f the

seat’ 242 cont aot ssphe ball pgag| 2 ' [ rts the stared force to
the sl eeve 332. The tens!n"on a%ﬁh@?ﬁgnﬁgg‘s?’géﬁgr“ﬂ%o&?'sOgsgﬁéﬁv\? yy 25
connetft eFae¢iecdatf dnt antuasingbipcBa8ibny f1d0cbyt manskepnfassenbly 2S0. A
pair of reve[si il L #Iy unt ed_between,the ball detent
assenbly 23 anjg@?englggﬁggéj 8%%%@ Ya ggn%f’? ?76a88ﬁg}?'58§’etrﬁ§efjor ce
transf er tassypydy y1 260, Bhéoaetuatbngropentnbamexrendsnglsde toward the
distal eny f IS isposeg at_the bottom or r _end 254 of
cnoh r evePSiativd b9 A8fhaElel Pl APPESE AT a0 FErhER} 88 PYUopg5S: te si des
of the sé&a aprode netet anguhachéntem2330.1n doing so, the reversing |inks
2S2 raddl e eve., 332 and.t he tension_rod.122 di,spos therein. At
a de?%red posﬁ?ﬁ%ﬁéﬁgy 1@71Rﬁ£P§%64a3§1a§§ guard ?O glxed P3 gge

front 66 of the tool barrel 50. In the preferred

embodiment, the blade gquard 70 is made of metal. More

particularly, the blade guard 70 is manufactured by a

metal injection process for strength at a lower cost. The

30 blade guard 70 includes a forward planar surface 71 facing

away from the tool barrel 50. Formed thereon is an

arcuately-shaped recessed element 72 for receiving a

variety of differently sized cable tie heads of various

different curvilinear shapes. The blade guard 70 also

35 1includes a tie slot 73 through the forward planar surface
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above the nib 255, a pivot pin 262 is disposed in apertures 260 f(;ilroed
‘substantially in the central region in each link 252. As shown in 'Fl GIARLZ(04
pin 262 is disposed in nmounting bosses 96 of tool sidewalk 90 and s 92.
Thus, the reversing links 252 are positively nounted but free to pivotally
rotate. One who is skilled in the art will recogni ze the bal anced | oad
carried by7pintnGhgrestlidnid | £S5 ,--&e(ﬂf er. or. cantjl evered | oad
transfer to . the sidewalls 90 and 92. t‘%t%not er- Shatt ‘?5%l%lifs?)bgeazi nto
apertures 257%afYnE (ogerl Brif 96 e dachl rldddras rpdn niki 252, papesat i vel y
connects thechorce thansferlomssady i 2¥hd A | | ustrent, assenbly
270. Cuide %oi,l%%tdi qg's 97 are di sposed on eac’%’eas%e eseé-glrba% ;ﬁ"%l %%%f?he
travel patFl of TS the 'shaft 258 in order to nmaintain proper alignnment of
the reversing | Asksh2s2 dnd qoesent-7,0ted RRAf Adheq fanzjon adj ust nent
assenbly 23% Pr %f.er abley, a. light application of grease 1s applied to each
gui de proj ectron-e?% § ST it WhieH 120 taper dnicdmdeo Flt@ndi shows a
preferred eodiolie@eandota igie pprireGldseahigngison agju f enb%/y 27Q whi ch
i ncl udes aetenai.on ipri g 222 hel d between two gjrnrr?h%%roefafsetsrﬁee oke 274.
The spri ng®B799ERENFe| £&1%, LE@TI0PN tokalR2282 geingirky L¢i spydsediniddii n t he
yoke arns 27&ngShabt 13584 tdesaniibegrabeve, 425, Q anng, 275

t oget h% aj %he diast | _en (if2 t he, yoke 274 b%aéng'ggi %gl%gégré%fr e]'rs?4276

di sposed adf 2Rt 2t FE2APSLal 28n g 5P aRENF e ToRMR e ath&heear of the yoke

274 incl udesomimandlpl diepdi8aveheh1has aagemer gl )ﬁh%bh@%&%ﬂ ;%?e”i ng 280
to accom(id]fal%éa %iassgge 35 thergthrough of the tension shaft 851. he
tension shatt- 2B2°hd8 8FhPEaled HoFtrénendalal pEsthesrald @42 .whiTte

thr eaded! yyeipeess asthbeaded 2t @RSl 0BeHUL Réﬁsiggew@?sbo ot 28§ has

opposi ng slots 290 fo on the lateral edges 9 t hereotr which capture
and ride aﬂrb%gt]??]ep%‘éiﬁg@' ar FBe2pa»hnd5Ghi ehsprevedt inothei brusfinghe

tensi as 1634 by MEa{s004 JubigHS T bV o] e X 275..1n the
initial tool po);i i ona( FI G %)l tﬁegit?gﬁgi g?lé s%{;‘?nggggdi géggﬁfgcttg& to a
slight pr&3Re orieohdtesd?oRY daeSPBingslpd azenent wokl weeawtiheot ensi on nut

288 and thtomkesengkdipl aherRd8ardt W t.any_rear d
movemnent %E_lte':]h . tensi on nut t288 %Jr:l th?%%n%‘?%%%ﬂa#?aﬁg %\ne{: r?\#g}t‘gase t he
tension o HrihEd 2289t Her cbers iore Tod cb22 Hay &heuspiBAg 272

exerts upemitde & &4 NG $&0KSE 26¢r o AN i hgp CUf L hani sm
330 vi_a thegﬁ |.l_ detent to assenbl yI%SZ. %u%s?gérﬁ)% (ﬁyg%igé%sggsggit he
t

gener &°1 y &8 Dorktidnt PSP Yehsidh aftdr OB tensipnefedab?y

hexagonal hgssared iSesd sy 289 [ ..T.QHEI: ordin skill in
the art, ggl S ectilon 285 of th%\f?éna:ri]o é15 S éagfiéz]%??rr%e h%t'\%% %%tﬁunber

of flat pdrti LeP e si FREPT MRirthal mi: st irimBSdsuzedine @ggust knob
290 havingigtganerd |2 Lig€ W Mﬁorfjiz%@&ejzﬁcoéﬁé quratlop, and an
a

aperture %92_extendi ng t herethr oqu‘h di spose out 1ts center and shaped
conpl i men ay}nﬂba@héﬁﬁﬁﬁqﬁﬁlhﬁg_1sposed on the end panel 146

25 thereof is mounted over the distal end 127 of the tension
rod 122. The tie tail 12 is engaged by the pawl 150. The
pawl 150 has a plurality of tie tail gripping teeth 154.
The pawl 150 extends out of the housing 134 through a
generally rectangular aperture 140 disposed below the

30 cable tie pressure plate 139, which aperture 140 extends
between the distal end of the cover 144 and the distal end
of the housing 134. The gripping teeth 154 are spaced
apart and angled upwardly from the pawl 150. The gripping
teeth 154 further have a depth and sharpness sufficient to

35 enable the gripper to grasp the cable tie tail 12 on
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20 Preferably, a cam 294 is provided which is generally cylindri cgl7 1,
shape having a variety of pairs of cam surfaces 296, 298 and 300 isbégezﬂglf
at different desired heights defining the top or proxinmate end of the cam
These various pairs of cam surfaces 296, 298 and 300 .25 enabl e rough

t ensi on adj of..the tool 20 when used in cooperation with the coarse
t ensi on adj EZ#%% a lgnlo% flro_se%a%edﬁ]cmlef Urtherd Hasf @t teesionheg

proj ection BEZPegEendi riiea rdesl ried distminced adialdopd ward, and; af | east 30

one slot 304caxt-andinRg 4;adi gl | rd.intq a || of the cam di sposed
adj acent the distal end l%%lea?ec‘)af\{".é)%e pt?cﬁheecttiotﬂ?‘ Ry S0t Bo4l rief er abl y

engage conpfi hBAEAPY $PSENG8 1did wiriajhe eirigay <29 t Hee SpRAit VY a4 dhe t ool

housi ng 80 $9wpPOskbi Vekly,Secune jthe .cam.in positiqn and prevent any
rotation orﬁ)m)verrent thg‘ree f% 1171%}6 fp?rpl@ﬁﬁ %g@dgfﬁéptlé‘ﬁsipé"@wq @82 al so

has a threaded pbft taal286 &elidt snproriieipe seagewhiych sthpeaded y &gages a
t hreaded catidrgtLo t YeYs itivel ecuring the coarse tension
15 Qu?%tﬁgg%e 1%3089% EB&rR%fﬁiﬁg

adj ust rent knob 310 to e tool and 5 the operator to
establ i sh a baseThfeteehsk8nfuethienyinatadeeodat hagyuhenkn aﬁ{egql,sanq_r&ﬂucti on

t ol er ances. I LS fer rovi ded, disposed between the head
297 of ca|i%?%??§§?%ﬂ§3§gé gﬁgﬁgségggyégpgagggﬁﬁﬁ?@BEMi%R§h§9@@eﬂtange 312

di spoself i rithg ivFigger 1hé peoxhmmtenendnt eoaf 1phe CBW?;%uE%Qiin%”'écggh

dj ust t teapb , foll 3l 4 tends f
gejglrJantrrgg di sk f%ﬁ%%g%giflg g‘ghélﬁge\g\ﬁ%ﬁo%g é‘fr’ﬁt% g\ﬁ%ﬁgtnﬁé V?rélgi ous pairs

of cam sur f&FEs PVELER@9B2aAntn 300t di peovide oFMERE gp@oﬁgﬁgﬁgdehgngqon
settings. ACQyRS isoprovided to enclose the 15 proximate end of the
coarse tension adjétﬁsc?lrre%?' k%%r%ﬁ iQBa‘ﬁJr%%’ﬁfee dr1¢ Gl ot hePaebnt ani nant s
from r eachitmyadse e idren irontauen@924 anfl oikdierod Nt ES NAhd PAEELS: 8RS,
nmechani;§ms ¢ ,CORR LSS o%}oan& h&# e‘psi on ]z:gri ng 272 is selectively 20°
i ncreased by the operator rota ng"ﬁTaé arse tension adjustnment knob 310
whi ch consequen®iherr ditet erdhe2 @abs fin | oversn 31 Igbd e oW kegsi 9'?‘.

bw

setting (F . 14), the camfaollowers 319 engage a first or
t ensi on calir%ﬁgurtfjagfgrE'J(piij]aJ'ljhr(3 f&bcrh%mésﬂ zft#d sarf‘cgl L&l Y82 cvnpr essi on or
prel oad of biA&etedsiton tdpriimf Xida rdviessd Rk 1GaB fualdrowerh 3 ld&ngage the

first cam ecpakrs, 29 t he di st.anc etween the tension nut 288
pr oxi mat e ?gggggn l%t %@( ;%o%éaté‘lrfdblsﬁré'n??gzbzs Iqasdeshiimithe dtendkmx3fum and

thus the cbnptbisi posétdrred thie et A9 ABLIG S.\p(r?iuflgieZ?;%sjss & & mni num
setting. u m 2 is positively secured to the housing 30, when
8ugs s cAm 2991 S
the coarse tension adjust ET65 3569 $5% 6fatbg PidRe hessw& ensi on
seét;g? postgagas( EneSlebdiand shiiface e edich® bangl @B Pqsidd dihd FI GS. 17
and t n nut 1S ra roximately toward the yoke
endpi at e 2%%5%mg%gﬁgﬁg }é% 1p7r ﬁafﬁgza%ter having been squeezed.
The leading surface 155 is configured complimentary to
- 25 that of the guide boss rear face 69 so that their
interaction after the tie tail 12 has been severed and the
tension rod 122 is returned, causes the leading surface
155 to engage and ride on the guide boss rear face 69 and
rotate rearwardly to open the tie passageway 141 between
30 the pawl 150 and the tie pressure plate 139, thereby
allowing the severed tie tail 12 to easily fall out of the
tie passageway 141.
The front end 66 of the right side of the barrel 50
includes a recessed portion 67, and the blade guard 70

35 further includes a side element 74 extending transversely
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fixed in its location); a distance corresponding to the height of fg? first
pair of cam surfaces 296 relative to the second pair of cam surfadce Mog004
As is obvious to one having ordinary skill in the arc, the coarse tension 5
adj ustnent knob 310 does not rotate the tension shaft 282 in order to nove
the tension _nut 288, rather the coarse knob 310 pulls the tension shaft 282
and nut 288TF3RMAI e FGe Wv-fr ktar R F.arBur miuf ddee Toanse: dlensi oo

adj ust ment &bhehedt0 74 LA MBHJIHRILIENSI Q1L SeLt brings lo the cam
fol lowers 314 nto %ﬁgagerrent w th the seco%%(?tﬁa%?rmorth ditHiT¥Si on cam

surfaces 29B°GAFEBR Pricr eddEs St cdmmreadsildn eeattesl spr ithg 2% 4 angh

decreases thertiishasce hetyear1:ha + enNsis@n Iyt yoke endpl ate 278)
by an a@u%?ﬁgggl ého t he \gftent o] thesfi rst cé%%%pggghéu%fl%esdp'l@&z%
0 e

relative 't nd2@INRRSi PLsHieadese298 Poas tone 7df. skitld simd he art

wi Il recognelkemefitir Thet sr ehakigea 10f.ikhergratg [ j ustrent knob 310
to the hi ghfélleggi,gn ietti ng %ElGS i9 and 20) Ergggﬂeg@i 2®e%§§g§|}‘?§nt of the
third cam pai 1" suffBt8823081 by 2Che 'dam TBEI 6®Er §18m9nt 23 5f beshem i ncr eased

conpr essi orarofil he6spi kpgsdd2randcbubkher jfdgcyeage i bet ween t he
t ensi on nut 2§,§ and ygSﬁ endpl ate 275. Inérgasi gg tgﬁg %g?rggggsi on in the
n f

tensi on spring Frosf s3fafiREFriRefeaBed - BnePatentinRer eAt 085, st r ai ni ng

force ampl ited AXLéheobat| 225, debRRbnaFSE 2. yi fopce {ransfer
assenbly 250 and ul t] tely ihe tens gn ig%mfhﬁgét};ee{ Y Psig.{:ﬁrgewﬁ‘&dor

y_th .
fine tension ARATHETE RYobe59pense pherpdied so that the operator has a
nmeans for finel yDwusingtting oensioRend udt Adke ! i,on | yes.chosen by 30
rotation of . the coarse tension adj us?mant k%oﬁ%%elgﬁngngaﬁgfson knob

290 i ncl ud&SEart Bt el 2N R eFIR Agt R i ¢ ytahkri? roubhswhtoh Eseshaped
conpl i ment g stsu teheo e red 9 poskiem 285, pfs the E%‘fﬂ&%ﬁ&ﬁféfzéﬁﬁ a5 th
: , e

preferahly_hexaganal..as in thi referred enbodi men nsequen

fine tensi 3&%%%‘6 i%e?'{%ﬁc?y?fat‘i%wjt o thedigiy Angle®RiPGHAdt ensi on

shaft cent pakyp@rdmon R8T chaiq th tn 280n 1 | e tensio ob 290
i o e A O TR R

are co-rot ahagbe. Thus, rotation of the tension
t hreaded t 8fisi-Gf MR“ISE a0%ES gHih i sk kil gabxihed] I19heore ik stallyld on the

distal -t hreaded £shaf titROridom &2, cHieRaidl 0 ihd Nerfllioti o ofgrogati on

of the fine_tension knob 2 The tension shaft 2 xt ends aX|aI.§L/through
coaxi al boP&S8peri AFFERSHSH 318 in the cam 299 and coarse tension

adj ust gent  knobT8E0+ erRIRRGHYY Hebha3HGh G | 1Qghafl. 282 |
rotated by_turni ng the fine tg\e/nsi'on al((y us?%er%}tgh%%ggg%é ,e]thecosrhna?‘fztez‘%Z does
not rot at abPy2Bnfa§EtHédc Ssde iaTsildl atjiest retl ukieshb a3 10 rorageam 294. The

g{ ogh{mg ? ?ﬁée@ngglﬁ?b?gﬁ.gg&ﬁﬁfézcgzaattﬁ%gt ®aEhAN 1 $RARY 0283 oLy A Weads in
of tension links 178, the drive link 188, a pair of inner
links 198, a pair of grip links 210, and a grip or trigger

25 <cover 220. The upward most end 184 of the substantially
identical tension links 178 is manufactured to include a
semi-perforation, semi-piercing or nib extension 185,
preferably having a circular or cylindrical configuration,
which extend inwardly toward one another to positively

30 engage in a free floating fashion, a channel 126 formed at
the proximate end 123 of the tension rod 122 (FIGS. 9 and
10). The channel 126 is defined by a pair of shoulders
124 formed on the proximate end 123 of the tension rod
122.
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15 freely, without rotating the coarse tension adjustment knob 310. The
distal end 283 of the tension shaft 282 is threaded for a distancetl ﬁhﬁ EB
by a stop 284. The stop 284 limts the extent of travel of the tensio 04
288 on the distal end 283 of the tension shaft 282, and 2o correspondingly
1imts the anount of fine tension adjustnment in the conpression of the
spring 272. By tAr ity 29ReTi e eenkdonr aghdist Tend £ kexobh 298nsibe opekat or
can slightliysi ngr &ﬁS@&iedﬂeﬁe hea S et ween t he nsi on nut
288 and the oke e | ate 278. Q%&gr%l%e gé%%\/\é&g&%%‘?e%%d %ﬁ%ohéﬁent of a
cutting melRdni ﬁn%ﬁ‘%’@&ﬁ%f?%nﬁﬂ‘?%@d at | eate l’B@QSm@twqileeqntl ng(3398

| ever arm 3b@, 92pringASB.dsayaFd vi |
The sl egve 33§ i S sugast antcll al | E%Fc‘;\tlgcl %ﬂ?ﬁé&aﬁxﬁ& (ﬂ.l‘apeclergé'rjlacg{gj %'?3
axi al |y exf‘eﬁ g %é&‘?&ﬁ%t#ﬁ%dﬂ?ﬂ%ﬁ?ﬁuﬁ%dﬁ%ﬂ%d@uwm shp@tmuyt he

t ensi on rodr&a2eirn titen desd reich alg ONNEHe Q‘%.Qfdé&g joi: | ‘&&%{ faces 100
for the sl geve ggeg provi ded by the houglg g 30 and batl e?%r#]étjglaégéenbl y 232.
9¢

The housi ng"$Fd ' > AP hahidr ks dgmr tst Egeﬁlmﬁalmgomn circul ar

proj ecti onseBari@igngi dAsea o dridit OF iy stnng] ing 20

1 7 MAR 2004 gur F‘ace lgj%{é The di sta bearin 4 urface -?SJH er?%bf‘@# eeve 332
i s preferabty sFPFhENPTR 1er® i R difetssretlifart hehacdvadsing darieg sur f ace

102 andocopseqmeetlc.-yehhie1$I9e%\4.=6t$1%2dmebq angi I over the
bearing 5 surface 102 with lLittle effort. ﬁnspos?eéc;@ggﬁgceafoclt#%} sdleeve

di stal beat?hgPuPPEEEUSss 1$& HE Kddd 335 ion dHaksl déde B3padtEdiat
coOper at esa WiéBi AeHel Wi tSPR BE 342 ARG d Relie 5 drically
shaped pocket 33S is fOHT'ean n the krllead Sg%méf ﬁ?‘he&rslllgpg%v(eisffw Teive
and 1o poK¥1Y®h &PFRELHERSspEOng 348, which biases the sleeve 332 pr oxi mal |y
after severancepof shhant kg Falgks 13. JAddiihi ona t rgturn s ri 348
reduces théHrrpact shogklto t he operaatorltos % Elc*})é'(;\f/r'%eg‘§ hg' sl ee\?gr

rel easkd UGRoEREah8HEBPRY LaNke ePeEEHARG S S6hents thegowamitds gof t he
tool. The rsbsss al 7@ngdroththarspei N4n34828nga0es B

opposi ng si IIs 90 and 52 whi ﬁ has an apercaa\rélguiﬁ? ?ﬁé‘?‘é“gﬁ%ou g for
addi ti onal p%‘%r‘[’ of drhEet éh§|ko%8§oﬂol pheahengirppéinkssémlay fl:@ElyThe
di'stal fa&QJtSHtéibEeSﬂnﬁﬁﬁ@rhea@hég’gpgbéﬁgéegreéﬁ.@E'a?r!e}{d2999:f oeherpocket 335
i s angl ed t he proximate direction form ng an annular activation face 336
f or engagé”rFe’n S ikt hBs) é@e?lﬁPﬁ’FQSObeDwseesedpmprfratlehfcrt Aéndisst al

beari ng surd@cthBidebsradChREREL342¢H0 0 0,
spaced 25 apart a deS|Jr:ed am)unto vthc ég%ﬂ%ﬁ% ?ggfgﬁ%a?gu%hg%%%E%

ci rcunfer YFh Hae sk ebgRed32pe There fafhepo gad pmeé@cfabpyet:eghntiy

captures iagnsian ﬁ@é@wﬂﬂ%@@ve&eﬁ‘ae O?ﬁe%gsewuﬁéép?é?dwéggﬁ links 198

in a free-floating configuration. Since t sem - pl erci are 30
pr ef er abl VeGSR 1§ f“sflil%lf)“'edz%‘t5 s'ﬁ%l PoebtevekmeSWe:eé I blael dgieagagekent is
achi eved. 18@ tihj S KONSLEACEE Oy e t e  aEL Y & gEclal! 319 120 4Ry app! ¥ 2

const ant force in the distal direction en e trigger 5}%% IS pu Ied
proxi At eByLS@NHE ki ¢entrad P%rtbwrm@@@fmronmd uRge Di epdsedSpobxi mat el y

adj acent thenchannglg 3¢2%dmi e fdration, semi- piercing or nib

extension 200, as described above, and an aperture 203
disposed at an opposite lower end 202 for receiving a
shaft 206 which pivotally secures the pair of inner links
30 198 to the substantially central portion of grip or
trigger links 210. The grip links 210 extend
substantially the length of the trigger 174 and,
preferably, for a small desired amount further into the
tool housing 30. The grip links 210 are pivotally mounted
35 to the housing sidewalls 90 and 92, respectfully, by an
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1 7 MAR 2Q04 proxi mate bearing surface 394 of the sleeve 332 havi fdgl MAR 2004
groove 346 forned in the substantially snooth exterior The groove 396
extends around the circunference of the sleeve 332 at a desired position,
and sized to 5 substantially accept the plurality of ball bearings 290

di sposed t he¥eentinet he3t 06l 18c2QaisRit kak POSELLQN,  The bal | detent
assenbly 2320?”'%8%%51::9 |§IE§ ggg control s rm&e'emgn?toft%fehépgleée\?é’%fgzl,z? The

det ent housi ng Fovi dd r Fig<BI BiEANS238tat thhetdbat abuar Aot t om

10 of the cufi23®&éotuthe stBokbecykkpdsigabnPQrii, HF& Ehg ox%‘m‘:}te
beari ng surf&c&;glATiJ%flball ae rings 290 of the al | 2dét ént "&§ eyl y 232
are ci rc%’mc gtrpentl al 1y~ or&ed° A8 tRECg? 0Bvekan6? Anflo bppdsent bachors tant
force appli UBinhed® noed $2 nksp298- apd; reye v nt. of .the sl eeve 15
332 to actugte fhe cutting nectkﬁmi sm 330 gnt%{!%%gpd%s#%a ‘5%85?@?@1 ned
tensi on setti ng s@ac i Vet CEUP P PRt Nl R4S brh o xténids opet abFopnwi | | be
i ncl uded beP®®RkEThe T/ tdengi e hand smt | SyEs i rpt e,_end. 352 has a
~general |y apguately or .rounded sh]gl_gengﬁ)rotrus‘??!'(li)ér:E %@8@ _?%P%%pfnléﬁk? hg}gon.
Preferably, "a slight anbunt®oftYr'die grdirRPf Merdioramy | $kal 1 onnsapet h
pi votal act @&ti-on of the lever arm 350 by the sleeve activation face 336.
As the fgrce applpir%qf 19 tlhe sl eeve 332 equal s and then exceeds the desired
tension setting, the BN Hedt i TRFsE P D F s ach @ usdlec twietrent S dsseabl y 232

are forced padvakbey out wired iaiEdd rapfihe POQLE : shing t seat 242
the stored force In h?%g‘dtegglsquosn&é%r%%t%ﬂt

proxi mat el ygot bys _Qver.com,.ng

assenbl y 27?):,2 Pﬁeaglsé'g\%e% IV 19 flver Kensioged imkst Hd nned | i nks

198 in the dpstabl36hei meetinen o&nct:td%egma;}xit@{%fr%i%“‘lsﬁ%eokj{ngie lever arm
of t .

350 will b d,{ovar e bottom5 he “barr el %rally
ext endi ng :%%%?%f?etégguﬁg %P‘S\}ird&‘]’vﬂ“e&téesi Tag Ppesilt-pde rici rigre 2oant r al

portionldf dhepbewdr aar thd5Qpber kgeeiivigng ra Ri-}XOt .pi t et hr ough

whi ch pin 357 'g gg corrgl i HEﬁtbari_l y _Si zgdgtfoegkéagggggpﬁgztl){ogyglﬁef or med

in22 ~ -~ ’Afa%’/ 220~ BathRB0BPAg 34RdéRamEdoonaadcoRL iThe meiciaali send 354 of

the | ever &#¥esSs® B2l wdeshaist appedear bpagsggi§u5§faggoggger h?ﬁ @t epped
ower en 5f ¢ severance

surface 3S%He]&gea§es a s%ot 369 di sgosed on a’ |

bl ade 360. The = sEveTaht8 bPide BBErPefarhschngposieidy pepttied hawween

the gui de kzo=sl -G8 aneikde Db@dﬁugﬂ%dogzgrgyl&HQ%{’}?%‘?%HOEE he lever arm
afie

350 and,engages, an anvil. 76 of the top el enent rO2utPfng RESI e
tail 157 ATmeahs THroRstAr T iA@i cati ng the adj ustment |evel lo setting is

shown general |y Tse 3208 ra b Gy ddehbnidd 896 19 AW ndo i ovi ded
in the top 54 of the t.o%)l housignsg %ng%%j %%&%Sghegfi si on

85?53593 s.urfacde

adj ust nent “4 | AR AR APt hdet ou5 a9 werilor B2 natdiea hoass gn

si dewal | s 8@ jarsd nfbh tants SHPOJ 127y di sl ay, Pl at & 3 Y%?C?‘%{?lﬁ%l %3 | idable in
y n

the tracks 105. SlLiding displiay plate 321 I's genera as®neans

for engagi AG EAE T ehSOP BdjadstHert hassains y2 34 whiecH arsn of a notch 322

def i nedsbysabpaiahtah 108 adelsdgpend jections 323.. .The ch 322
engages an H E r ext_engyir on l:’;JQSZ of therﬂ?er%gslognc%lﬁ%%%ozrotlaorfh é‘fg
cor r espondl 8 5 8¢S llve rattiandds Tirem ddle famptisér et lneteoma 234 r act abl e

bai|l 41 tFt¥er2d¥ dnspesed-aaxt end qut af retr i nt.o. the pottom 40
of the handle 32. In_gperati on,)gas_ shownaﬁ#“ﬁ%&s.C%&‘ﬁ%%‘,raglféb’l e‘tie 25
tail 12, a*PBF“HAG AgSbeéén farassed nakdentros thandlfe thle wiupe 3 waites 13
and i nsertes gbhevghithgpeablhe itbi-ehead i.S .l nsert into.the tie slot
73 vvithothe topl 20 a? |F§ n(k))r mal , iyﬁi tpgl}ggtr-%?egt% égglglpitoﬁ,m\kﬁ th the tie
head 1¥° pRTtFoRRE2adpaéare BHE pife tbeotur8ingnuerbeniivad siieklvien 332

therethrough, but retain other elements of the assembly.

The flange portion 235 is positively secured to each side

housing 90 and 92 when inserted intoc a complimentary-

shaped semi-circular slot 95 formed in each side housing

35 S0 and 92 which circumferentially retains the annularly-
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30 the recessed portion 72. The bl ade guard 70, guide boss 68 and cover 194
cooperate to orient the tie tail 12 upwardly away fromthe top 52 Tof NAfRe 2004
housing 30. As the trigger 174 is depressed by the operator toward the
handl e 32, the grip links 210 and the inner links 198 rotate ~35 around the
central axis %aéhﬁ lggshi ng 219, where the 23 1 7 MAR 2D04 sem - pi erci ngs
200 and bushing 212 ar8"85aLCdltPN #36r &9 p ralviegiednat lohios tpmiimtal Duri ng
the trigger I7dvemgehenheaehbdrce Ark @RRRHICA Ve atRE 5N emhly 176 to
t he tension fé%’n%?@l%@% g force oriented ?ﬁ an,opgggiatlehgggﬂ%zlz't iqto%n Flio
applied to thel_mse eeve 3. 3G t hé Bnrér NN T ERFApi- er BilAge SBEIO W iFihe n

sl eeve 332 i stielldogsatigoaany iduai pg utransirQNicRgLhY 1t he sk rai,nisn '
mechani smSZSQjeﬁ %Egg grirggeg 238%%| Y ISZG‘){i s drawn a&g§§§|§8m29k?e%éﬁ de
boss 68, the pa “rotate8?counferergekwiidects eapturedt hetveeni ¢tenil
12 between tROPpawh 230 afidthbehpuesayr e3pl ahe $R9. sGgpebabl ¥ prior to

achi eving thedgsi determn tension setting, the inner links |98
attached to the gr%‘ﬁ% ?hgssifﬁye. ggéhlf‘h@"aﬁte@m fRRi2B8teBSieainar dify

toward the prtd¥ rfate eadlol2t hettookhd0desisbAdptbget 6R3E AR LBKS A8 1O

rotate about i respegiiv iyot pin 182. The sem -piercings pr esent
at the upper steetﬁl‘?llré% J(')‘? g%% F%ﬁ??‘fﬂﬂ g??ﬂf@tT?Stp’i')%??Wbl’yzéﬂgageathéiohainnel
126 fornéd ol Ble tlehsi onAr compPatandetakeulisge 20r gdpayuh hert eqsion rod 122
rearwardly or d t he. imate end 29 of the tool 20 in a |1 near

f ashi on. Theog%eevel%zwi’g%gg’(?\seé?ﬁ?f%"n r9e+@¥its initial position with the
bal | bearings 240 Trgageay 242 @é@oyepggﬁe‘agglfxgqgﬁﬁg’_ a6l ehpierenti al
force thereoghggléecq to the force stored 25 in the tension adjustment
assenbly 270 as long BFIRET o %‘éei%)%rte%m@mwgee@/% B8Xispoesd than

the force stthede rthdwidlensioth a@&t@ﬁd@@i@@éﬂwl%gg{h When the. dggired
predeterr{isn\tlaﬁikgnsi on setting is achieved in the cable Tie 10 or nore
accur at el'y when t A& I (TR o YR | aevid SFinal tdwtaist al

di recti on byneheliyneeiudligkshel O exiaeeds dde 07de HOTRA{ mihe d epsion
adj ustnent a §gg‘glly 27dO, t-he bhall bﬁg&n s 290 are forced out of the groove
346 in the sleeve 332 The TordSt e 4%e PGTESE RN te dskenbl y

270 i s over chuecwhehikdhe italimpda henrdmehe 40 anve forced 101t «f 531\6,\:.7]}% oove
396 and pushfctjjggezgt 17. MAR 2004 seat proxi mately back slight IC% I ch
causes the forcat ransfer HsSObIF e Gdikifiaest By sembliver? onpr ess t he

tensi on 8priGon2gguens lyhe 20 paraiunif @Mt iU S s RYIN; 0@ dhed rnigger 179,

t he i nner li&%@aégé F@Séh the sl eeve 332 s distally forward causing the
activation face 33 & EP51RG 0 GRTHRe Y &6k &Em2350 ofhitdie [ierdt s t he
| ever arm 35D12 atshogctBe taeepped Behkasgs3330ane i Lhe i8EYeHIsNG Rl ade 360
upwards and cutting_cable tie 10. The todl 20 resets to its normal position
t hrough t he D& hgtBEFPolCof PEhE LB VRewER -ar m spring 358, sleeve return

spring 34B and harweleteabybA SBHUREnEAR 2TREEAY 87b! €5t BpL 12 1i3 el eased

efter Clgglrg%gggéﬁggrkgeghgbgggl detent assembly 323 by f |

_ ¥ y force
transfer assembly 250. A pair of reversing links 252
pivotally mounted betwsen the ball detent assembly 232 and
tension adjustment assembly 270 comprises the force
transfer assembly 250. A lower nib projection extending

30 toward the distal end 22 of the tool 20 is disposed at the

bottom cr lower end 254 of each reveréing link 252,
positioned to contact diametrically opposite sides of the
.5eat proximate annular face 243. In doing so, the
reversing links 252 straddle the sleeve 332 and the

35 tension rod 122 disposed therein. At a desired positioen

15



Wil e the preferred enbodi nents of the invention have been shown and
described, it will be obvious to those 15 skilled in the art that hanges;gs
and nodifications nmay be nmade therein without departing fromthe spirit of
the invention, the scope of which is defined by the appended clains. 25

17 NMAR 2004 What drss ¢lal megk isy s t 00 installation of a cable tie,
said cable tie having a tie 'heaaaéjb%r i%lnrJl agn% a#]ge*%srﬁg%?%gtf% tail portion
ext endi ng PREFERYIGR S dfQovdd conptiainipl by althouse niensad il hegistng

operativel Y nSURRQY tii g & 4 nsioni ngy echant gm for tension n?s said cable tie
to a predeterm ned tension setting and a cutting chari smTor severi ng an
excess por fEROFES i Mt FrDRSBIH t¥hstort eabl iddwal 19 2 acduati ng

nmechani sm oper atir\g] )y PP S g Sai fk hous) rggr@%gn&pcfn{@éiy%%ugfg ect ed
I's u

to said tensioning mechanismand said cutting nec for” actuating said
t ensi oni ngPHd f&@E i%Ry MistHeh ohss o i nedits firo ei@rskingled cim cunéer enti al
force on 15 gaid 1quttddig ATBchanismahi ah preyent VTR fnsgkd cutting
mechani smprior to sa.icgg;cabl eatﬁ e tens%ncprlgoaaﬁi%gﬂs)laﬁ d reéd)le? e?émgned
tensi on seffPHtifMerisudars# e marseyiat dnticleasian) sad tudts fgr

mechani sm tg gs@uelsitdig,cabl egdig,dad fromthe cable tie head. zo 2. The
tool according to claim1l1, whereln said tensioning nmechani sm further

conpri $8s a | i nd@PWaledEmidc &It g isamsissh imodio easrdiras ahel ret racei ng
subst ant i al;Lyed! epgi & dJongd tdidi i t:ng t , %gq i pper
assenbl y, ctg%ﬁect ed to sgiﬁd %%rﬁgiaéoeﬁgo ,n%glilslpgcsezcd}ﬂz's ja%e%é t ool. nose.
3. The toofFCREE&LE Hdpet & @ raransfiesr dissedily @SQper tdssemigidurt her

conpri ses g48QkkRGnRI aSQLPRAW oA The, ;tRol : ing t |.ail m2, wherein
sai d tensi onﬁr od ftl}rther conpri ses ara‘gﬁéfr%nﬁl%é(eé%tﬁeog%by&a 0 spaced pair of
shoul ders dispesed an gaghoxiimet &lerdd &id 2d onty edded mporali greuti spbsed at a
di stal ;end.26 .00 T I ordi tQ.claim erein said
cutti né 'mcﬂanf?%%%uggﬁe%%c;&n%%rsgg gnglqﬁnr‘lcég'?]l f rog%rp%olégﬂmr‘fz ]t g%ﬁet}l’é?l y

cyl i ndri caFegkbeevaghadvinkg & Soredeprevainig rcerndtdn eufgh hshitEmcioaxi al | vy,
concentri caklk ratl SSQCi at it li_nearly reci.procating

t ensi on ro%a%%{sggigggt g%é?:égﬂlrﬁiﬁg nedhar?%é%n%\grv?%ilsrh (3-,ax'?'elr<'?(1:i'>sE f%%’irle(iartajc?%

subst ant i abfygakang asl epgltiedi nal eaxhs gufidehgrogelction Bie ttcoanacosr di ng

tsgr](c:;giem SSmg@gﬁeEgoiabg io%e?t'a‘?:ei‘é%.f urther conprises a proximate bearing

20 FIG. & shows a preferred embodiment of the selective
tension adjustment assembly 270 which includes a tension
spring 222 held between twc arms 275 of the yoke 274. The
spring 272 encircles a tension shaft 282 axially disposed
within the yoke arms 275. Shaft 258, described above,

25 Jjoins the yoke arms 275 together at the distal end of the
yoke 274 by engaging apertures 276 disposed adjacent the
distal end c¢f the yoke, while the rear of the yoké& 274
includes an end plate 278 which has a generally
cylindrical opening 280 to accommodate passage

30 therethrough of the tension shaft 282. The tension shaft
282 has a threaded portion 283 at its distal end which
threadedly engages a threaded tension nut 288. The
tension nut 288 has opposing slots 29C formed on the
lateral edges 289 thereof which capture and ride along the

35 yoke arms 275 and which prevent rotation of the tension

le



having a groove fornmed therein. 7. The tool according to claim5, wherein
sai d sleeve further conprises a generally centrally disposed chanrel MaR 2004
defined by a pair of shoulders forned thereon, a is distal bearing surface,
and an enl arged head having an activation face di sposed thereon. 8. The

tool according to claim6, wherein said groove is disposed on said

proxi mat e DeArERE serfedde scoifpltietalry Anssal b -medms dhey lexieridhg a

circunferepthal 52Q1fqiee, (er eiin aper atdne A5 SQiiald on of sai d groove and
sai d neans prevents novenent of said sleeve prior tg said cable tie tension
reachi ng sarFBIBFERE: Ernidhed B HsiRFe Setd iy . CPPIRFS 4ol ddt ditry to claim

7, Wwher ei Nnp$akdmes rasldevald P Ha ot ey atd el 28 s ice Sy aMd herg pi votal |y
di sposed | ever arm having a stepped surface at a distal, end t hereof which

i s operatiPeRyeaddfei atldd Wit B IR i Wi bi1de, Faaferdich MRS Nt ©f said

activationgfaceedissbdl NG SR TE e RI<hd iva! esrRitt ofgzsaiid Il eMedr &4 48 whi ch
ao raises said severing blade to cut the cable tie tail fromthe cable tie

head. 27 the KBRRSZIGE4 10 .thAeRLGIS dlcor diNh ¥ @3semthe Wifiret nthak d

activationchacgpir ngpStandidddy I CHY %Jéﬂgsﬂr%qrﬂrﬁ@ 1252 Llandhe tool
according to claim1I, wherein said 5 actuating nechani smfurther conprises

a trigger sBhiimatedaddnsseiing e i ¥Hs 0@ dthed Bath i housi ng.
12. Th@otoggsggggr iag to claim 11, wherein said trigger further conprises
a cover and a paif of grip links pivotally nounted to said housing, and
sai d |inkage 10SabsémntiFli [rsRaFAsh ieshe ANl i@ aks di sposed
between sadreabh Ofr Qi dddicoraifeatly Sal & igidledddlly | s operatively
connected to an adj acent sal andle link, a drive |ink operatively
‘connect ed hexsgpaapdiv-sdfanatheérediiies 28nd £Pdis BVisiteh theRe of
pivotally goug 145 S Using @ aperatdyelgs cannasd ded 9ién
pr oxi mat e ggggggggggéuéﬁiéglﬁ¥ﬁ£. 13. The tool aéhording to claim12,
wher ei nseachagai @8iznmay INave famy el fdeta RRTHLPIRRT pHrred.
seri per for aLl,a0 A BoRI Al el 2580q] ot etk Wdfl.d Sbannels o dlefiged by a
pair of spaced shoulders forned on a sleeve. I4. The tool according to
claim 12, ghoeesidloach mallhdrduket idlemarahero Hoiiaddsem & ahi erci ng or
sem perforagi i.b ra, Y ASSRG i hy 8 elpdefinegd by a pair
of spaced %E%gﬁagﬁs 2%(?rer?§zdﬂe\gﬁdlan£e.n5| o%trg%dr/&od. 11 . The tool according to
claim1, whentenm saidd sheqrsi fammpideran iy a o rdunfeardi®amal2§vr ce furt her
ConMpri S&s gré%g%%&ﬁdlali%gﬁ?négﬂsissefﬂﬂé%i@aé Qhiffed TN &le AsSEpbl Y, and a
bal | détent "assenbly. ]

cylindrical in shape having a variety of pairs of cam

surfaces 296, 298 and 300 disposed at different desired

heights defining the top or proximate end of the cam.

These various pairs of cam surfaces 296, 298 and 300

”25 enable rough tension adjustment of the tool 20 when used
in cooperation with the coarse tension adjustment knob

310.
The cam 294 further has at least one projection 302

extending a desired distance radially inward and at least
20 one slot 304 extending radially cutward into a wall of the

cam disposed adjacent the distal end thereof. The

projection 302 and slot 304 preferably engage

complimentary slot 98 and projecticn 29, respectively, on

the tool housing 30 to positively secure the cam in

35 position and prevent any rotation or movement thereof.
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28 1 7 MAR 2004 16. The tool according to claim15, wherein sail treﬁlz?’ﬁ
adj ust nent assenbly further conprises a yoke, a shaft. a tension nut' Ay 4
spring, a fine tension adjustnment knob, a cam a coarse tension adjustnent
knob. 5 17. The tool according to claim 16, wherein said tensioning
assenbly further conprises a tension setting indicator. 18. The tool
accor di ng Tleclanmieh, sihdrei2l 2saildcbalals detantassemblry it ther gonpri ses
a cup-shap. h Lng i n o0.said togl housing, with plurality of

bal | beariﬁgzz Sgﬁélgalstga{&gii Eg]gé%‘d tt%ﬁé’r"éjieﬁaylg.“g?ﬁést Golth&&éstedi ng to claim
18, wherei®@kdpdababh beari2dds dve operativeely sassechat edaWidh agr oove

formed. on-&-SULLT NG5 i.S e . .15.20. Th ol according to claim
18, wherein sai%asgg Hﬁggggﬁ gh%%ég%ﬁaég 5%8r5?9§e%§ 4880ErAfMdd tdingh sai d
bal | bear iR @apgratproxpnaseabadehopebatilehy assecbat edtwiih,said force
transfer agseshh hereby _a : stored in said. tension adjustnent
assenbly is exer%%%wgﬁgsg¥5 §%QE§§§iRﬁ?gufaégnrégﬁﬁfﬁﬁﬁeﬁn cfr ¥@Fh&ent i al
force exerd®¥® by Barfebablybparvadsdondasputtidngeteebantam skaave gwhi ch
prevents gy een Ld_cuttibng_ mechani smprior to said cable tie tension
reachi ng said prie%g%lg?ranhngggt g%gi 8%55& 9?38?%%5’2??9‘3\@589 fofXirnstal | ati on
of a cabl hdrsdshlangabBé2t déshaskdgintéieohtadopothioprandmaneckaproat e

(Lot B o BSLENY D LUKELISL SR Lool PO SO0, o st said
cabl e tie dam 3o pkedet eBiri nedt érdsi 6nometitNgscgnékt £4iNgi BRCARRLgM for 29
cabl e (i el a1 ehts APNTRS REeRaRRER, YT prRG cHFHOEAGRRATPOREoF 288
cutting neehfiicas 296r 298 sand BAbLI| eot pEot EMST DinE@25HE NGe Sat g
prEdeternk%%%f&ﬁ“%é%kfﬁggFtiﬁgéover 316 is provided to enclose the
15 proximate end of the coarse tension adjustment knob 310 to
prevent dirt and other contaminants from reaching the
calibration nut 294 and other internal parts and.
mechanisms.
Compression of the tension spring 272 is selectively
20 increased by the operator rotating the coarse tension
adjustment knob 310 which consequently rotates the cam
followers 314. 1In the low tension setting (FIGS. 13 and
14), the cam followers 314 engage a first or low tension
) cam surface pair 296 to establish a preselected
L 25 compression or prelcoad of theﬁtension spring 272. When
the cam followers 314 engage the first cam surface pair
286, the distance between the‘tension nut 288 proximate
face and the yoke endplate 278 is substantially at a
maximum and thus the compression exerted on the tensicn
30 spring 272 is at a minimum setting. Because the cam 294
is positively secured to the housing 30, when the coarse
tension adjustment knob 310 is rotated from the low
tension setting position (FIGS. 13 and 14) to the medium
tension position (FIGS. 17 and 18) the tension nut 288 is
35 drawn proximately toward the yoke endplate 278 (which is'
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sai d tensioning nmechani smconprising at least a linearly recipr ocati ng
tension rod di sposed substantially about a |ongitudinal axis of 4@?0@4
said cutting mechani smconprising at |least a io substantially cyI i nd

sl eeve; and said restraining mechani smconprising at |east a ball detent

assenbly, W@ggggy sai;qd etent ass is nmounted to said tool housing
and has a general | ) y cyl $nc§4r| gcaj'lor@are 1@%%%|9?9‘&??M%9§P coift i gur ed
to coaxi al | pelébﬁcé’rﬁt rtiheal iy soparasit i ved y:aatssmmfaatceﬂmzt% 5 1h 1S e vig, Whi ch
has a generahkyseybihpdrical Jfor ing t et nfl gured to

coaxi al |y, concent rlncap:a oper ac%"\exﬁhgr}gss%m%%; s ‘““d J‘t V&r?%oFo o2,

The t ool ac’&%i’élpﬁgotféll@laa‘yrn‘fvz}.l,l,l vitTertéien asai,d dhensicaniseg tRechiadi sm furt her

conpri ses aalif088fkYicl &G GG i1 4 Y q:rg)t (%% S %ndl ng an?]apfgérzaacztl ng

substantial]y alaong a | ongitudinal axis of e tool - “and
assenbly, cbAnBEEBE £6 FVE t&FsiteD Sricm ndlltsﬁ@ﬁ?ed 26 hadj atentcam g0l nose.

23. The tooknascoLdi paile ehdi megdsqthenaldt 93,001 BRer assenbly furt her

conprises a s$r| ng bi ased paw . tool according to cl wher ei n
sai d tensi orP'F o¥OKEr EREF pdeivsr |2§@s aT@W@n@@I thef cred sky tan%aosxpaced pai r of

shoul ders digposedent & Bbmsllr@a d n dissposed at a
di stal end. 3%@ 1% MA\Rn E%Tﬁgg {)n%:aqg@ctglrag}gqgﬁt Sggl %\ erein

sai d |iHeartye r‘é%‘f‘pﬁ@@:é?f"ﬁgs ééﬁerlalltloy e@ﬁlagﬁdllencaklstte&he Bak:blmeir p@Ar i ses
a bore extQﬂﬂnﬂgiiﬁﬂrEEHQQHahcwﬂl%G:%Qéé'abbﬁ wABACTRL %2 %Sg%?rat've'y

associates with said 5 linearly reciprocating tensio
t ensi oni ng W%W“\Aﬁﬂcﬁh@xﬁéﬁd@%ﬁfﬁr étanetctiecsabsteanthel Hy sakere a

| ongi {udi nafe o én oink Nechoobn 20: Ta8 Laal BeCoLding e shai Mo, wherein

sai d sl eeve further conprises a proxina gar ng st
groove_ for fEPYHeredwalo¥o fthe esbﬁnacoér dhagftnstlaanm Bbirwbar€agesai d

sl eeve fsur ey CONPL{ $€S e r osed nnel, defined by
a pair of shoul ders jfo‘FgrrtI:e8 gﬁgréglﬁbxd |Qﬂs1t H’% g 6C§ﬁr$§§ gﬁdoﬁﬁ
enl arged hé&dd $Hevd hgiantas act:lvatilonetagelelespﬁsedhéherebmtlaﬂ oThe tool

accordi ng fqeclaidnLd, t@@gighnaafbgtment knob 310 to the high tension
setting (FIGS. 1% and 2C) results in engagement of the
third cam pair surfaces 300 by the cam followers 314,

20 further increased compression of the spring 272 and
further decreased distance between the tension nut 288 and
yoke endplate 278. Increasing the compression in the
tension spring 272 in this manner increases the
circumferential restraining force applied to the ball

25 detent assembly 232 via the force transfer assembly 250
and ultimately the tension in the tie tail 12.

A seceond or fine tension adjustment knob 290 is
provided so that the operator has a meaﬁs for finely
adjusting or "fine tuning” the tension values chosen by

30 rotation of the coarse tension adjustment knob 310. The
fine tension knob 290 includes an aperture 292 extending
axially therethrough which is shaped complimentary to the
central portion 285 of the tension shaft 282, preferably
hexagonal as in this preferred embodiment. Conseguently,

35 the fine tension knob 290 is fixedly attached to the
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groove is disposed on said proxi mate bearing surface conplinentar 3W§§ ﬂw4
bal | detent assembly wherein operative association of said groove an

ball| detent zo assenbly prevents novenent of said sleeve prior to said
cable tie tension reaching said predeterm ned tension setting. 29. The tool
according to claim 27, wherein said activation face operatively associates

with a pi theawlsll}bn‘zss?dé s:pocsgﬁlcksyeﬁoawbnangs@ éﬂgppeﬁesyﬁgg}?e -gt, a distal
end t her eof n\é{mfch S (_srgeratl veI% S\ssom ated wth a severing ade; wherein
movement of ‘said HctiVATTOR Fae 3?5?5?I9°d’é‘b’?@*‘s%*é%ea pFloxs mat e end of
sai d | ever ratmodhircho £ atB@Sté'atﬂoﬁeyﬁéff‘g?@i afle,d o ol Ehe.gable tie tail

from 30 th%e%%bl e srhlf‘ijhgﬁj 7 MAR 200k 30. The tool according to

claim 27, wierein |‘?/aﬂ'b‘?\h’f'a@éSF%“%%utiﬁ%W%ﬂlX/ @brﬁi@ﬁaé&ly

frust océni eal Ihe 31]).,5t'|3’119 1100t adEC0sigh NY pOrcl & Mm@, ér\é}%ﬁafni ﬁ
further conprli s%\s} o%t uating nechani smincluding a tri nd a’li nkage
assenbl y operatiVély Hs ottt vﬁ’fht%%lﬁl%l}'sﬁwo@zkﬂ%é$@ol Boeor di ng

to claim SIﬁn\Mie:rrelsfhaSﬂ mazlé}g@énayrgﬁpglgom}{f% ac&p qE _@ pair of
grip links 10 pIVOt ng? to said housing, and said age assenbly
further cofprFidds 2 alarn ]iann’é“r theean $Post raamreh ts%rh@llwal r of grip

l'i nks wher adgashmeaitd ¥rioter310 nked spaperatiyelstapnaat athd 0 @an, adj acent

sai d h;gdlg Ilfnk ird“ ve |link (ﬁ)eratl vel y connected to said pair of inner
15 lin Rafh g4 o mhidiesh QY ke Hibitdg yE ifsuriesE ¥an sai d housi ng and
oper at i vel ydgosumened Kroba Z9MXidms &t ofs 5aidkdriMe ﬂdeﬂé‘ta&% The tool
according to cla rrb32 wher ei n each sald inner link further corprises a

semi - pi er cFRG8F £8F 503FST FETIGP AP Wideat Jaiop addbsimtaai vi 34. a

channel deThaegirb)uatam@ tr&feaw%r&mm @ees JroriRd t%ﬁquﬁ dp asétﬁeve 34.
The t ool a.gggr di n 32, wherein each said drive rurt
conpri ses e’ﬁ?rgllé’r&: d@nio LD YSe oo e ¢a Lty adgematiurel38 associ at ed

wi th aishafinetldef um@dol&)t Fdraidindf tPRACRA Shovldensf QuTed R §ai d
knob 310. The distal end 283 of the tension shaft 282 is
threaded for a distance limited by a stop 284. The stop
284 limits the extent of travel of the tension nut 288 on
the distal end 283 of the tension shaft 282, and

20 correspondingly limits the amount of fine tension
adjustment in the compression of the spring 272. By
turning the fine tension adjustment knob 290, the operator
can slightly increase or decrease the spring length
between the tension nut 288 and the ycke endplate 278.

25 FIG. 7 shows 'a preferred embodiment of a cutting
mechanism 330 which comprises a sleeve 332, return spring
348, lever arm 350, spring 358, severing blade 360, blade
guard 70 and anvil 76. The sleeve 332 is substantially
cylindrically-shaped with the bore 333 axially extending

30 therethrough configured to receive and support the tension
rod 122 in the desired alignment. Bearing or operating
surfaces 100 for the sleeve are provided by the housing 30
and ball detent assembly 232. The housing sides 90 and 92
each have a pailr of generally semi-circular projections

35 101 joined by a resulting cylindrically-shaped bearing

20



tension rod. 35. The tool according to claim?2l, wherein said resﬂyaﬁ€$q%04
mechani sm further conprises a tension 30 adjustnent assenbly, and a force
transfer assenbly. 32 17 MAR 20~~r 36. The tool according to claim 35,
wherein said tension adjustnent assenbly further conprises a yoke, a shaft,
a tension nut, a spring, a fine tension adjustnent knob, a cam a coarse

t ensi on adjustient kfdb. Bh87diFhelt bekracgosdirfigeko3dBaoh 36 whesseian sai d

t ensi oni ng endbl k .C ' nsion_setting indicataor. 38. The
t-ool accord?%% ?% %f%?%%%g}ymgg?ébﬁ%iagﬁggéﬁf égtggghgggéngh%%fgreher
conpri ses &'¢ipirhapedrhdgsbrgiate Abdneed reonsairdenody hoesisigewsith

plurality 0§3i33rjn$ybﬁérhg\lﬁéitﬁBgan%?até:c(EL%QQa?gngUgeEﬁienbeg’\%'i.n he tool

according to claim 38, whérein said ball bearings are opéeratively
associ ated HWIhaee gk 8aveitbr hbitdn sdifdrsl-eePespised0adiheendolthaccor di ng

to claim 38 S P5281 0n88R1n008,190,880,30 10EnOPRLL ¥3LY 30808 o1 Bl

wth said ba bearings an X mate facCe Operafi Vvé assocCiated with
sai d force 3kesise ef 3dswbaphyconperabygsaviishce sebrned Bpréaigd3dénsinan

adj ust nment |y i X ed gn I [ a ultizng i n
circunfereﬁ??il d%%eééﬁeg?gd b§ gg?éqgggfggggrgﬁégegnggcégﬁt938 %gchanism
sl eeve whi diepredehnsthevbaedt 36t ¢ofi dheustengend8dRahbsmepeive taodsai d

I LR e D SRR
proxXximally after severance of the tie tail 12.
Additionally, the return spring 348 reduces the impact

L shock to the operator's hand when the sleeve 332 is

released. This shock-absorbing effect enhances the

15 ergonomics of the tool. The distal end of the spring 348

engages a wall 106 formed by opposing side walls 90 and 22
which has an aperture 107 therethrough for additional
support of the tension rod 122 and gripper assembly 132.
The distal face of the sleeve head 334 disposed exteriorly

20 of the pocket 335 is angled in the proximate direction
forming an annular activation face 336 for engagement with
the lever arm 350,

Disposed proximately the distal bearing surface 344

is a channel 342 formed by a pair of shoulders 340, spaced

25 apart a desired amount, which extend radially around the
circumference of the sleeve 332. The channel 342
preferably tightly captures the semi-piercings 200 of the
oppositely disposed inner links 198 in a free-floating
configuration. Since the semi-piercings 200 are

30 preferably circularly shaped a small tolerance free-
floating engagement is achieved. 1In this construction,
the actuating mechanism 170 may a2pply a constant force in
the distal direction when the trigger 174 is pulled
proximately and the tie tail 12 is being tensioned.

35 Disposed proximately adjacent the channel 342 is the
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A tool for installation of a cable tie having a housing for supporting
tensioning, cutting, actuating and restraining mechani sns. The act GatiARhg?004
mechani sm applies 5 notivation support simultaneously to the tensioning and
cutting nechanisns. The restraini ng nechani sm however, prevents actuation
of "t he cuttl ng mechani smuntil the desired predeterm ned tension is

achi eved. te senbl | east i ncl ded i h restraining
nechanlsn1lo ormgﬁeagFﬁé the® cugffﬁ %ﬁécﬁ nlgﬁlé gavE %F?h g9 3
circunfereriiavéopde. {OFngd 1) Bhe substantlally smooth exterior.
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tension adjustment assembly 270, the sleeve 332 may then
be further urged by the inner links 198 in the distal

30 direction and the proximate end 352 of the lever arm 35C
will be forced toward the bottom 56 ¢of the barrel 50. A
laterally extending aperture 356 is provided at a desired
position in the central portion of the lever arm 350 for
receiving a pivet pin 357 therethrough which pin 357 1is

35 complimentarily sized to engage a pin boss 103 formed in
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), p#lO%ﬁBZB&V@kﬂHﬂE%MM%H&&166 B0V in position captured between
the guide boss 68 and the blade quard 79 during movement
of the lever arm 350 and engages an anvil 76 of the top
element 75 after cutting the tie tail 12.

A means for visually indicating the adjustment level
10 setting is shown generally as 320 in FIGS. 14-16, 17 and
13. A window 104 is provided in the top raised surface 54
of the tool housing 30 adjacent the tension adjustment
assembly 270. Guide tracks 105 are formed in the housing
sidewalls 90 and 92 and support a display plate 321 which
15 1is slidable in the tracks 105. Sliding display plate 321
is generally flat and has means for engaging the tension
adjustment assembly in the form of a notch 322 defined by
a pair of parallel depending projections 323. The notch
322 engages an upper extension 292 of the tension nut 288
20 and correspondingly moves therewith.
The tool further includes a retractable bail 41 (FIG.
21) disposed to extend out of and retract into the bottom
40 of the handle 32.
In operation, as shown in FIGS. 14-16, a cable tie
2s  tail 12, after'having'been wrépped around a bundle of
wires or cables 13 and inserted through the cable tie head
Il, is inserted into the tie slot 73 with the tool 20 at
its normal, initial at-rest positicn, with the tie head 11
positioned adjacent the tie sleot 73, and received within
30 the recessed portion 72. The blade guard 70, guide boss
68 and cover 144 ccoperate to orient the tie tail 12
upwardly away from the top 52 of the housing 30. As the
trigger 174 is depressed by the operater toward the handle
32, the grip links 210 and the inner links 198 rotate
55 around the central axis of the bushing 214, where the
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5 direction is applied to the sleeve 332 via the inner link
semi-piercings 200. The sleeve 332 is held staticonary
during tensioning by the restraining mechanism 230. Aas
the gripper assembly 132 is drawn away from the guide boss
68, the pawl 150 rotates counterclockwise to capture the

10 tle tail 12 between the pawl 150 and the pressure plate
138.

Generally, prior to achieving the desired
predetermined tension setting, the inner links 198
attached to the grip links 210, push the drive link 188

15 rearwardly toward the proximate end of the toecl 20 causing
the tension links 178 to rotate about their respective
pivot pin 182. The semi-piercings 185 present at the
upper end 184 of the tension links 178 positively engage
the channel 126 formed on the tension rod 122 and likewise

20 draw the tension rod 122 rearwardly or toward the
proximate end 24 of the tool 20 in a linear fashion. The
sleeve 332 remains stationary in its initial position with
the ball bearings 240 engaging the groove 346 and exerting
a circumferential force thereon egqual to the force stored

25 in the tension adjustment assembly 270 as long as the
force imparted to the sleeve 332 is less than the force
steored in the tension adjustment assembly 270. When the
desired predetermined tension setting is achieved in the
cable tie 10 or more accurately when the force imparted to

3¢ the sleeve 332 in the distal direction by the inner links
198 exceeds the force steored in the tension adjustment

- assembly 270, the pall bearings 240 are forced out of the
groove 346 in the sleeve 332. The force stored in the

tension adjustment assembly 270 is overcome when the ball

35 bearings 240 are forced out of the groove 346 and push the
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U3g\ = e trigger , the inner links onh the sleeve 332
5 distally forward causing the activation face 336 to impart
a force on the lever arm 350 which pivots the lever arm
350 raising the stepped surface 355 and the severing blade
360 upwards and cutting cable tie 10. The tool 20 resets
to its normal position through the biasing action of the
10 lever arm spring 358, sleeve return spring 348 and handle
return spring 172. The cable tie tail 12 is released
after cutting as described above.
While the preferred embodiments of the invention have
been shown and described, it will be obvious to those
15 skilled in the art that changes and mecdifications may be
made therein without departing from the spirit of the
invention, the scope of which is defined by the appended

claims.
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tail portion extending therefrom, said tool comprising:

5 a housing, said housing operatively supporting a
tensioning mechanism for tensioning said cable tie to a
Predetermined tension setting and a cutting mechanism for
severing an excess portion of said tail from said tension
cable tie;

10 an actuating mechanism operatively supported by
said housing and operatively connected to said tensioning
mechanism and said cutting mechanism for actuating said
tensioning and cutting mechanisms; and

means for exerting a circumferential force on

15 said cutting mechanism which prevents movement of said
cutting mechanism prior to said cable tie tension reaching
said predetermined tension setting, whereupon said means

Yields, releasing said cutting mechanism teo sever the

Cable tie tail from the cable tie head.

20 2. The tool according to claim 1, wherein said
tensioning mechanism further comprises a linearly
recipreocating tension rod, extending and retracting
substantially along a longitudinal axis of the tool, and a
gripper assembly, connected to said tension rod, disposed

25 adjacent a tool nose.

3. The tool according to claim 2, wherein said

gripper assembly further comprises a spring biased pawl.

4. The tool according to claim 2, wherein said
tension rod further comprises a channel defined by a
30 spaced pair of shoulders disposed at a proximate end, and

a threaded portion disposed at a distal end.
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tension rod of said tensioning mechanism, which extends

and retracts substantially along a longitudinal axis of

the tool.

6. The tool according to claim 5, wherein said
10 sleeve further comprises a proximate bearing surface
having a grocove formed therein.

7. The tool according to c¢laim 5, wherein said
sleeve further comprises a generally centrally disposed
channel defined by a pair of shoulders formed thereon, a

15 distal bearing surface, and an enlarged head having an

activation face disposed thereon.

8. The tool according to claim 6, wherein said
groove is disposed on said proximate bearing surface
complimentary to said means for exerting a circumferential

20 force, wherein operative association of said groove and
said means prevents movement of said sleeve prior to said
cable tie tension reaching said predetermined tension

setting.

$. The tool according to claim 7, wherein said
25 activation face operatively associates with a pivotally
disposed lever arm having a stepped surface at a distal
end thereof which is operatively associated with a
severing blade, wherein movement of said activaticn face
distally depresses a proximate end of said lever arm which
3¢ raises said severing blade to cut the cable tie tail from

the cable tie head.
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11. The tool according to claim 1, wherein said
% actuating mechanism further comprises a trigger and a

linkage assembly operatively associated with said housing.

12. The tool according to claim 11, wherein said
trigger further comprises a cover and a pair of grip links
pivotally mounted to said housing, and said linkage

10 assembly further comprises a pair of inner links disposed
between said pair of grip links where each said inner link
is operatively connected to an adjacent said handle link,
a drive link operatively connected to said pair of inner
links, and a pair of tension links pivotally mounted to

, 15 said housing and operatively connected to a proximate end

of said drive link.

13. The tcol according to claim 12, wherein each said
inner link further comprises a semi-piercing or semi-
perforation nib operatively associated with a channel

20 defined by a pair of spaced shoulders formed on a sleesve.

14. The tocl according tec claim 12, wherein each said
drive link further comprises a semi-piercing or semi-
perfcration nib operatively associated with a channel

defined by a pair of spaced shoulders formed on a tension

25 rod.

15. The tool according to claim 1, wherein said means
for exerting a circumferential force further comprises a
tension adjustment assembly, a force transfer assembly,

and a ball detent assembly.
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3 17. The tool accerding to claim 16, wherein said
tensioning assembly further comprises a tension setting

indicator.

18. The tool according to claim 15, wherein said ball
detent assembly further comprises a cup-shaped housing
10 mounted to said tool housing, with plurality of ball

bearings, and a seat disposed therein.

13. The tool according to claim 18, wherein said ball
bearings are operatively associated with a groove formed.

on a cutting mechanism sleeve.

15 20. The tool according to claim 18, wherein said seat
has an angled face operatively associated with said ball
bearings and a proximate face operatively associated with
said force transfer assembly, whereby a force stored in
said tension adjustment assembly is exerted on said

20 proximate face resulting in circumferential force exerted
by said ball bearings on a cutting mechanism sleeve which
prevents movement of said cutting mechanism prior to said
cable tie tension reaching said predetermined tension

setting.

2% 21. A tool for installation of a cable tie, said
ﬁ cable tie having a tie head portion and an elongate tie
tail portion extending therefrom, said tool comprising:
' a housing, said housing operatively supporting a
tensioning mechanism for tensioning said cable tie to

30 predetermined tension setting, a2 cutting mechanism for
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said cutting mechanism comprising at least a
10 substantially cylindrical sleesve; and
said restraining mechanism comprising at least a
ball detent assembly,
whereby said ball detent assembly is mounted to
said tool housing and has a generally cylindrical bore
15 extending therethrough configured to coaxially,
concentrically operatively associate with said sleeve
which has a generally cylindrical bore extending
therethrough configured to coaxially, concentrically

operatively associate said tension rod.

20 2z. The tool accerding to claim 21, wherein said
tensioning mechanism further comprises a linearly
reciprocating tension rod, extending and retracting
substantially aleng a longitudinal axis of the tool, and a
gripper assembly, connected to said tension rod, disposed

25 adjacent a tool nocse.

23. The tool according to claim 22, wherein said

gripper assembly further comprises a spring biased pawl.

24, The tool according to claim 22, wherein said
tension rod further comprises a channel defined by a
30 spaced pair of shoulders disposed at a proximate end, and

a threaded portion disposed at a distal end.
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mechanism, which extends and retracts substantially along

a longitudinal axis of the tool.

26. The tool according to claim 25, wherein said
sleeve further comprises a proximate bearing surface

10 having a groove formed therein.

27. The tool according to claim 25, wherein said
sleeve further comprises a generally centrally disposed
channel defined by a pair of shoulders formed thereon, a
distal bearing surface, and an enlarged head having an

15 activation face disposed thereon.

28. The tool according to c¢laim 26, wherein said
groove is disposed on said proximate bearing surface
complimentary to said ball detent assembly wherein
operative association of said groove and said ball detent

20 assembly prevents movement of said sleeve prior to said
cable tie tension reaching said predetermined tension

setting.

29. The tool according to claim 27, wherein said
activation face operatively associates with a pivotally
25 disposed lever arm having a stepped surface at a distal
end therecf which is operatively associated with a
severing blade, wherein movement of said activation face,
distally depresses a proximate end of said lever arm which
raises said severing blade to cut the cable tie tail from

30 the cable tie head.
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32. The tool according to claim 231, wherein said

trigger further comprises a cover and a pair of grip links
10 pivotally mounted to said housing, and said linkage
assembly further comprises a pair of inner links disposed
between said pair of grip links where each said inner link
is operatively connected to an adjacent said handle 1ink,
a drive link operatively connected to said pair of inner
15 links, and a pair of tensiocn links pivotally mounted to
said housing and operatively connected to a proximate end

of said drive link.

33. The tool according to claim 32, wherein each said
inner link further comprises a semi-piercing or semi-
20 perforation nib operatively associated with a channel
defined by a pair of spaced shoulders formed on said

(- .. sleeve,

34. The tool according to claim 32, wherein each said
drive link further comprises a semi-piercing or semi-
25 perforation nib operatively associated with a2 channel

defined by a pair of spaced shoulders formed on said

tension rod.

35. The tool according to claim 21, wherein said
restraining mechanism further comprises a tension

"30 adjustment assembly, and a force transfer assembly.
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10hing asse turt er comprlses a2 tension setting
indicator.

38. The tool according to claim 35, wherein said ball
detent assembly further comprises a cup-shaped housing
.10 mounted to said tool housing, with plurality of ball

bearings, and a seat disposed therein.

39. The tool according to claim 38, wherein said ball
bearings are operatively associated with a groove formed

on said sleeve.

15 40. The tool according to claim 38, wherein said seat
has an angled face operatively associated with said ball
bearings and a proximate face operatively associated with
said force transfer assembly, whereby a force stored in
sald tension adjustment assembly i1s exerted on said

"20 proximate face resulting in circumferential force exerted
by said ball bearings on.a cutting mechanism sleeve which
prevents movement of said cutting mechanism prior to said
cable tie tension reaching said predetermined tension

setting.
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CABLE TIE TENSIONING AND SEVERING TOOL
Abhstrace
A tool for installation of a cable tie having a

housing for supporting tensioning, cutting, actuating and

restraining mechanisms. The actuating mechanism applies
S motivation support simultanecusly to the tensioning and

cutting mechanisms. The restraining mechanism, however,

prevents actuation of the cutting mechanisﬁ until the

desired predetermined tension is achieved. A ball detent

assembly is at least included in the restraining mechanism
10 for engaging the cutting mechanism sleeve with a

circumferential force.

(Fig. 1)
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