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WD 2004/ 043652 PCT/ US2003/ 035925 BREAKAVWAY TORQUE

WRENCH Rel at ed Applications 5 This application clains
wob@4loersstit of U S. Provisional Patent Appli ceCT/082003/035925

Serial No. 60/425,906 entitled "Breakaway Torque

Wench", filed Novenber 2, 2002, hereby fully

i ncorporated herein by reference. Field of the

I nvention The present invention relates generally to
hand t ool s and. BREAKAWAY AOROUE WRENGH { or que

wr enches for applying predetermned torque to
engageabl e obj ects during operation. Background of

the Invention It is cRemd Appiivdesst ood that fasteners
and |ike devices are utilized in _nechanicall

c on ks tapplicasion cdais i the) berefil of 17 &5 Proyésionad £aten éApphcatlon Serial
c « 0 ry
Nog S7R25805 S Rty Tty WERECIET HIAENPBENA 2 2002, hercby
ﬁlllgfmctdﬂporatadmemtn wrefewermppl y the proper degree of
torque. If the torque_j ﬁufflment the resulting
connection may | ooseE—M—&hﬁ@—:’éﬂﬁle eventual ly fail
to $fe \b?es‘:ﬁtsln'vgﬁtﬁﬁdl%gat% SUBGHetAR- to! hariNRoRMUIN & particularly, to
torque’is too great e fasténer may estrlppcP
torqmad/vmencth&e ﬁmna}qﬂymg gpstietachined stooqueoly eatgsgeabiwy obgects during
d% ge each of which can result in structural or
[ onal conprom se. 20 Advances have been nmade in
torque w enches such,dbfunti BeRMBWHHoRT torque that
can_be communi cat ed through the wench to the » _
conliedt icagmamiy amnderstpodr ﬂfaasiaetn@ﬁrs gusl likenilevaeps Pgepslized in
meaﬁgazlﬁcgﬁggcgh'ﬁa_%cltlgfg r?\é?crgh@téﬂgos T gugﬁs e\slf%eg %gllnp%ﬁ)ern ®¥or many of
the@atdiR@ctiohs 0@ RohElngh Vit 1siinpeetemtito )ﬂ@@itﬁengﬂ‘n andrsdfede bEuhe lcBnnection
find that operator error. while using dial or
to anpdy thersppendesien ef taries: i dke toruedp Esifficient.dhe trapitigs sonnection
ma' oc?a% %tv&etgﬁlé QRd EQenqgllg flaﬁ & g&gé it Ptk l?déd fmfcﬁotﬁe If t e amount of
" d user discréetion becomes ghly vari
tor@uecm noe pitehio el fahemkr&wa)ﬁ siipgred andiddl tt&mesecmngetmcftures or objects
se propl ens b imtin the | eye ofto que that
may b GBI PR e BB Gh PSS S austy
W eREhSRes ROVEDLM ihadeNR 36:§uél hauRAEK such Rt 18 Qﬁbé‘ﬂtldf torque that
result fromtheir conplicated and intricate designs.
carSpe ciofinpurli¢aed Itirre@gbaﬁr@ywmplq e the enohestingetreetardsyor fasteners is

. 1
hn{f’%ij ! ere\“j’\#g 2 éﬁ%ﬁ—lat% ga\/émgtb t&xgsredty%tgﬁlttOf%e wrrz%cglg% dFor instance,

brdéﬁzﬂ%}l WedhchdsHa9y %ﬁiﬁ@& i b@pdlhxﬁt@ iffredeReyda@Ohs mhhifBcturers find that
condition or |oaded state inevitably shortens the
operator error while using dial or indicator wrenches ‘increase in repetitive situations as

attention to details tends to fall by the wayside and user discretion becomes highly
variable. A conventional breakaway wrench addresses some of these problems by limiting
the level of torque that can be applied. However, these conventional breakaway wrenches
come with innate drawbacks that generally result from their complicated and intricate
designs. Specifically, breakaway torque wrenches generally utilize spring actuated
methods of measuring torque, wherein these springs are kept in a loaded condition
throughout the life of the tool. This condition or loaded state inevitably shortens the
operational lifetime of the wrenches since the spring mechanisms are subjected to a

progressive degeneration. Component replacement and/or recalibrations are required to
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operational lifetinme of the wenches since the spring
mechani snms are subjected to a progressive
walegenedsat i on. Conponent repl acenent and/ or PCT/US2003/035925
recalibrations are required to 1 WD 2004/043652
PCT/ US2003/ 035925 accomodate for this de%eneratlon
accemgprodete, for rhisi dpgermietions uRethesnde injended tfiwectigpalifypf the wrench
dur?x% thi\%g)g (?18f &’eeéghée‘}rgtéﬁ is gﬁgﬁ? ?thk: %VI'EA g%&%d& &Hgﬁle ofits

desipae@pelagicters, @fttaﬁe withbiththeriser hemlg &niy hmwle@eaﬁyhe degeneratlon
know edge of t he, degen tion. sul t, there
needs fofesilts Bieguds e HoF WaEOT%‘&Fbé‘tf i et §ub§64n\fxlé§y sales the
profleBiAhAE AR Gl BN REIaL %%%8%\"% PR Bl provide
for t orgegkawag ntoi'qulehazterﬁ:h it dms:tlbns po opmodxele ppredeinedetireakaway or
br eakaway _or i.onal durl n

ement func ;
disg|sapRT P iigr Bt RSO ML LR i g functional and
stru%hfrM%H{tlﬁhtyrvﬁltﬂo%pfe'qhﬁihg‘ﬁehB&IHtreJaﬁHx‘éhBh BQtoBf—‘ elppa@elﬁent.
recal i bratron or tool repl acenent Summary o he
| nvention 10 The br eakans genfpoanch of t he

pre vention sub§§ E‘ sol ves r.obl ens
PRS ST Bt SR PR s
progﬁﬁ%r@ﬂ tohveRtEdndd esiqde WRERBKRAVAMe thdsahieine@ibihgenerally includes a

conprising a handle portion and an arcuate engagenent

brepkﬂwaydnrque Tendreomprisingridigélementigiomd; asrareunte ergagement portion.
The Fc]uer B rﬂgyéeme%?%grt Il gﬂﬁ?& {n:]fe%%t b2 ({ éhgngent tooth tportlon,

Pr oxt e one en ar cua a

premi’ﬂily providbtes@rbhdAfltiee sreteasapicemtit igag &ﬁ&ﬁéurmbﬂd‘lreleasable
an axi al  grooved fastener or object such as a
engaavmentswrﬂém aawéi gfcrvéfed ifaskemer A% oBigethsuchHg apw&sé?#@ screw, and the

likd, "VREL éugp ﬁt?t?k% désoﬁ%i%aﬁ%\% (i trbith that is
engageabl e capa 0 | sengagenent a efi ne
engageaiplie hmi/ecta@awst ko6 uﬂlsengxgdsmﬂﬁntat ngred@ﬁlt[ﬂdexommd levels without

. _vul nerabl e eS| ns.of .conventi ona
P o a5 S P P g SRR o oS Efignpl pesctice.
t hahnt ata%aﬁtagauﬁthwp%g%ﬂt inse&%sl’g i B8l tdrQue RPerRhiiftAdt@cted to
conplicated and intricate conponents and conponent
ehmmaéermplmtgd apeh ot hesite @mmpatg @ngd sompenent éeradiogse
he RLesent ntio S
ope ther (i ant: Ig\e/ é %at th § Ye WieL 8h f 91% é%s%ﬁﬁng%%tlotrl 1s des1gned to

op@ﬁte@@tmmelpthﬂﬁnt ﬂ&ﬁifﬁﬂtecon\f%hra%l@ﬁtoh eﬁmp&’ib?ﬁﬂfe@gﬁeméntt he
present invention is that the relatlvelé} npl i st ?
desiYgh 2aoider advantagn Afi hy rasseahiveBlom, 1y Rithe, é?lytwe y simplistic

deéé%ﬁm&ﬁ/ﬁaﬁt %HJE Wﬂeﬁlﬁv &%E%Sl%%y ﬁ‘ﬁﬁﬁ&fa&‘ﬂﬁé r‘Product

vantage Is that the torque rese
i nvAnfurter aa’m(alntﬂgess that ﬁ&rldhmetwrepclonﬁﬂm p&eaﬁat oivents®, includes a

a handl e aperture ment. of furthe
hanag?e to promote eas o -use, anc& lg) apertnPe toy permit emp{oyment of further

devices to facilitate rotational operation of the wrench to an engaged object, such as a nut,
bolt, screw, and the like.

Another advantage is that the engagement tooth portion of the present invention
can employ various sizes and shapes to permit engagement with various axial grooved
objects, and to allow for variable levels of breakaway engagement from said objects.

Still another advantage is the relative flexibility of the torque wrench of the present

invention due to the preferred polymer construction, such as a fluoropolymer.



10

15

20

25

30

devices to facilitate rotati onal operation of the

wrench to an engaged object, such as a nut, bolt,
waerem3eand the |i ke. Anot her advantage is thaPCT/H82003/035925

engagenent tooth portion of the present invention 30

can_enpl oy various sizes and shapes to permt .

eng¥gletRofier GAVANtES 1SopoVidiis P ‘F%&Wéﬂ torghe sepch Systgm grherein
sel gL Epap e iAD, b BECR R ca R RS Bllons o
the fakatebinighgement surfiectand dheecngngamadnt tfoth hidowp f@swetective torque levels
an t{(}@ggé\?eg ra(}qu'!gg%tr 86%{1] p:p%rgﬁ&%%%g%%ﬁ[ ngrgzé@gv%{lg &tn{f?grl]ltations and
torEASTEHRLORHQBR9RR ted B e AR BRAKAFMADERE rbifchnoVi di ng

br eakaway torque wench system wherein selective

pl acenent, sizing, shaping, and the enpl oynent of

ot her configuratign eRpti th rcuat e engagenent

surface and the eRB&ueRERP ISR ToWEor sel ecti ve

torgige 1l ENSVS a PéshcBVAINRW ¥ en ERBOERmenDf IHE breakaway torque

plurality of wenches with varying configurations and
wréhch of theepressueingenddn. be constructed to define a

br eaka t or gue wr ' ' bRl of the

b abiipgatoet 64 SHE ERAe BlchanlBlou PG HGE 1

enbpgl, megiovas atlhnitdd sidkavaiont viequef avgrenedingfenpipement tooth in

present invention. 10 Fig. 2 shows a side view of the
acagrdaaRa] an SHpadinggné AL e prespitgnventior; g, 3 shows a

L m Sl sSLEHiRA S i USoRE a0 AAGEIEMt tooth i

t oo i%e%ﬁl éhggvgoareggﬂﬁ%g svge?%{]gcgén 2’1 oglicr?e t()Hgf1 ghe%pr esentOO e
acdonde@od with .an lehdpodBEens hbthe peesbitrinventiosi de section vi ew

of a.protrudi ng..engagepent .tooth i accordance wth .

I T S N
accOROMSe Fithiaich@dathaR oB 86 HkQ@BntvheMtish. @ prot rudi ng

engagenent tooth in accordance with an enbodi nent of ,

t he Frr Ssesitowisr dintifed reiderpagtion vievh ofi profrugdingedigagageent tooth in

section.view of .a protrudi ng engagenent tooth in
accgécga&f:% gﬁ%‘é‘“\ﬁﬁoﬂﬁ’d%@“& ﬁ‘ggn iPhe %’ilt %?en?lﬁg.e pr esent

I NVER iD8howd @. crdsssdaonén iedr 05 an S@siiddamenti @hefbradkaway torque

enbodi nent of the breakaway torque 20 wench of the
wrgichgd the PrRsEBhivVERLoN i g. 5 is a perspective view of an

axi g % ' / : A

bt it P fReAE, B BFh SARERRRR oliERRANRE e of
receiving an embodiment of the present invention.

Fig. 6 is a side view of an embodiment of the present invention engaged with an
axial grooved object or fastener.

Fig. 7 is a side view of an embodiment of the present invention flexibly engaged
with an axial grooved object or fastener.

Fig. 8 is a side view of an embodiment of the present invention disengaging with

an axial grooved object or fastener.

Detailed Description of the Drawings

Referring to Figs. 1-8, the breakaway torque wrench 10 of the present invention
generally includes a handle portion 14 and an arcuate engagement portion 16 adapted to
engage an axially grooved object 12 or fastener such as a pipe, tubing, screw, nut, bolt,

and the like. The fastener 12 is preferably threaded to define a threaded member 12 to
3
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Fig. 6 is a side view of an enbodi nent of the present
i nvention engaged with an axial grooved object or
wo amuemss2 25 Fig. 7 is a side view of an enboPCTER1008635925
the present invention flexibly engaged w th an axi al
grooved object or fastener. Fig. 8 is a sjide view of
facijifpte Hilianing snd dfosenies pyargererationed thowrerch dfg iy pprembodiment,

) ol . . .
e it A8l BEARSH A B, SORLSORI e Lt
extérnel hilealkesdiyg.t or que wrench 10 of the present

i nvention eneral ly includes a handl e portion 14 and
an Bickialy %ﬁggﬁ'@ﬁ% PTI98y W SR 18 AR FEPCERG RGE1OAN 16 are

inte%ﬁ)l?éﬂdyoﬁ LOPUGR: %sﬁ%&t}oﬂa‘? Brerlasi SRBHIISIER 8] BePiRStructed of

ng, screw, nut, bolt, and the Iike. The fastener
fludrdpolymprsef Arraatly ehdlesantmy afonaeifacieing v etedomtachmigues, and

12 3 \\D 2Q04/.043652 PCT/.US2003/ 03592 i1
maitfighy 61 6 SHRIOTISR BRI TP e R dpS ovah and S O present
invl@ﬁtﬁ{h‘? rFo}QnstﬁﬂEePﬁtlﬁylﬁ% QQ&H'@S”AcetV\%lIE F@ly{fﬁi BASHRFIIBRIR]FPERE™), and

i ncludes internal”threadi ng, e ot her enbodi nments
Perflanraatiolky (&FAS) thevbgenrfahmd toHrecdagiralgje f@rsppefiaismpodintrats of the

handl e portign .14 t he.arcuate agenent rtion
pretgtapgertin; ety SR ghaii b 450 B FERRDEFFRy R OfMAT o o of
ordili=2Y akillesh @ehedikRmntiioned fobMantlatatihg eh@dr @rming of the present
fl uoropolyners. A nearly endl ess array of

inveglt. act uri ng and formation techni ques, and

mat &l {)@a%%b&ﬁ&egt? ﬂ%%gpé g)‘artYHnt {Wfé.tsugﬁﬁt?a'gk Q&:ﬁ%ﬂlg‘amr the includes

SpI Tl scope o resen I nven
a handle aude, popiddry 12 aad suictdksSaphetateal() defmedvproyimadeties center of the

Fl uoride ("PVDF"), and Perfl uorpal kox "PFA") have .
bode L FhahEPdipa S 4f f%}bb%swf aa iprd o P FREHEPS Obf device
to N}Fn 1 QnRSIE S8Rt ohdl VEREABA - of UE tihSheh ROTRoURICHL NinddoddNsbiect 12.

nol di ng techni ques "’known to one of ordinary ski I‘cf'7 in
Altetratise embpdinentsi o tbe bahdloportian U # aen indlwdy depoissipns for receiving a

forpm ft t tion. di. t
s Rolpe 2 BEreRGh denen-smR adeaih of PYRF cellRBtia Hipges and
dedighdl tdp%vidR HaneheniOAhndRe @Al Lfeditd frhofdbeally actuating the
aperture 20 defined proximate the center of the 15

torgiedyrengh 1§he handl e aperture 20 can be sized and

h ohbd i i f .
enabig Gl Flaskd R obRER B offthe Bt ety sthlfY includes an
inneh &rr@ngagaghgehieft burtite 220 dreonfk | arenatsTRadhcred,samf at Heast one

enga%ggl:egq tggtrhtaplo?'tri]onlfﬁ C%ITe ellrglg:altg gr?gageelgérﬁsp%lrt?or}lsléf ig rmeasurably malleable
or compliant to provide a degree of flexibility needed to accommodate the outer surface of
the respective engaged object 12 during engagement to and breakaway from the object 12.
As such, various polymers and other materials capable of such accommodation are
envisioned for use in constructing or molding the arcuate engagement portion 16 of the
present invention, as described herein. The level of predefined torque for a particular
embodiment of the present invention can be at least partially controlled by the flexibility
and material construction of the arcuate engagement portion 16.

The arcuate engagement surface 22 is generally C-shaped, or hook shaped, and is
capable of receiving a portion of the outer circumferential surface or diameter of the
grooved object 12. The size and shape of the arcuate engagement surface 22 can vary

depending upon the size, shape and design of the object 12. In one embodiment, the
4
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user's fingers, an elongated design, and a nyriad of

ot her configurations, shapes and designs to provide a
wore@hasicsal and/ or manual interface for rotatiPeEUB3003/035925

actuating the 20 torque wench 10. The arcuate

engagenent portion 16 of the _present invention

arcepie fangih iy lesh dhagdecomamiete cHRksy h&ﬁ%‘&%\%@@ﬁ’&&@%‘ﬁ? arcuate length of
thesill&fa‘?ec @ré%agemgﬁ} QUL Qr&aﬂa&e?inébﬁ' Elﬁfé?ant?lﬂily 304 @hpt.easdfe arcuate

ement toot% portion 2 The arcuate
engag@ﬁ@e reanfcg 02 tlncdude]seths atrleaslwnalﬁngagmielneahjtb pooon 26, and an

anclidk B atraten PReat B SORERE o foou BPHRP K g, e arouat

en E&ﬁ&ﬁ gg&?ﬁ{)% cahdndbdd 41 &@19&9 efphihg tp@rtfi‘)ﬁg tcbfeﬁﬁ&aé’l%age of the

omth ject 12.  As such, various pol yners and
arcodth engagetreni sirfice 3p divine thef castesponalingorhied d2i dwingrengagement and

opeérgw ! r}g %ﬁg@@%@ﬂﬁmh&aﬁ?n‘a‘l &%]I?llr’]lgﬁﬁ gfotsp p% {Cﬁpies nubs, grooves,

and/& 6‘6%1‘ QRera@SnsHBShE IRBHnD Qi Qiake eddi@ethemedurfte 22, or the gripping
predefined torque for a particular enbodi ment of the

porppwempompmmm slditiona! patesiel pdegdivelyaaffiked foya perion off tegjarcuate
eng% ge lity 30 and material construction of
hgagenent portion 16. The arcuate

eng ﬂ’ﬁ@ HB]&hst 851 feﬁg‘e%eﬂlgnﬂ BoGeietial by ifchsiapedoth depriessddn 30 and a
shaped, and is gable of receiving a portion_of {h
tooBLPITIEIOR ddnf dicdneth ARPEEPmAd oah Tl AclKle gf opficangle Surface 33

defg{r%gggk%ﬁseu.g@:egﬁtﬁné%tgltg%%ﬁée{lQh@%%ﬂgﬁ%g &sBh JoNRdIRE ﬁ)@ﬁ?protrusmn

can vary |ng upon t
32 sThetoosthapgde Ak dardesy greatlf defeadoig) cacthe t@nfigumtionedepth, and size of

T TR ONER R M T -

rovRed Wi eaRedisp@NLs thbfesiRfvalRliBe! $RaMNbeGEquitdaewRECHBIB ect 12.
engagement surface 22 can defi ne a substantially oval

hasé¢rapsporiiieg muodak goowsgdy cibat ersbodiments 22ayi ineludel skarpeiedeeper,

o 555 B ST ! SRR 2ot 3 s ot

emBOditicafs dthe Entab&ifiént tdRR paftionaios e&h&ﬁ@ﬁ:@&ﬁﬁﬂ’fentswnﬁ'gﬁﬁtlons for
22 can include one or nore gri p|n portions to red

thesﬂopihﬂéQEéeSé*Pnt3ﬁetheéP@thd%r@W% 110 {potiy gglo sunthcgrad. Fig. 32,
1m%fgﬁleﬁ§q l%ﬁgé%rbqld% e?l%cﬁﬁtgp por ﬁfgorﬁﬁ]ig@@ na{ et e}%lg%eep tooth

I ppi n on Canlncueetc :
de@b@ﬁcﬁ; 30 iobicilititpigagementivath gr dgeator fastamdf 2 haihgrelatively deep
| t t to. th
grog&'eg FQS iq%gsar |o ?ﬂ‘%ﬁsgﬁpiﬂl& N e&)gq%g t@e enqg%g a{1§5]tt1'us§cl>'lr1r g? combined

d ! v ﬁ&flmsq QlidtdP8idab8fent wi
Wiy erﬂe arcﬁg@g%r%% 18%%61532%}31#?&%& face gzﬂl 'Il' é atgtafk’yeagl%t vith a

fasmmer ¢ gagiegmpaced epedveortionsrd 2¢f 4 siwillodesndigtioioh. One skilled in

the a resﬁl 8Hde§s9anadq(%h§ a myriad of alternative size, shape, and positioning

configurations for the engagement tooth portion 26 is possible without deviating from the
spirit and scope of the present invention. Each of these and other configuration changes to
the tooth portion 26 can be selectively implemented to result in a wrench 10 having a
different torque level and/or torque level range.

In alternative embodiments, a plurality of engagement tooth portions 26 can be
selectively spaced along the arcuate engagement surface 22. With such alternative
embodiments, it is possible to implement a torque wrench 10 of the present invention that
allows for various levels of torque breakaway and object 12 engagement. For instance,

5
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tooth protrusion 32. The tooth depression 30 can
further include a tooth angle surface 33 defining the
W@ eookaessronnecti vity between the tooth depr esBCDOSB03/035925
and the tooth protrusion 32. The tooth angle 33 can
vary greatly dependi ng on the confl uratl on, .depth
emplqgimentzef mere i ¢ teplBPPEie) 263 rirdained apf desirabte loggtigns along
t | Ir O .I
therz%gthagé gﬁ‘%ﬁ%\@@%nﬁ Mr %Q %Zgrll}c S;b (fe?]ﬁ%\.gsefog h{)ﬁaﬁ@ Ef |9|r gf?stgners having
disthhdtlor hmquegwoweels wdslﬁ‘rgutzhﬁm@bj ect 12, has
correspondi ng rounded grooves 35 Q her. e aodi ment

may REFEIMERIRAAY fe F1gsy 8dh dhe an ehiflex POTGRY e 18 (gglgqgalfy proximate
the HAGHIE pRrtiotiidl ﬁ%ﬁstal':fﬂn%tdg né@rﬁ&? 2? '2:1{1(% efines 3R ng@‘ﬁ with r%spect to

vari ous exenp ary nts o e engagenent toot
an pogdged fasBher EcWitiasti Iagpt dné Embediment rhglguk aitill @eserflhy equal 20°.

20 the tooth depression e toot rot.rusi on.32, )
Other ngles 31p QHIOLHY| FVETRTe eVt eﬁg@geﬁsiﬁle ?%Sﬁe&%ﬁ%n‘iogframmgly
seclui?é@%é;ngoé sH6ERER] hoRh JFT AL Mk Afcudi H& Sokhee 22. In this

relatively deep tooth depression 30 to facilitate
Gnﬁlgglagmlmmtlow thh spase bbfverch tior ofterstuefaes oflhe fastangry12 and the angled

relativ ee rooyed rtions,35,. Conversely. FEig. .
ek fofip e REER et BB 1 Pl pOIE 43 2uis RNETA St Feffening of
the¥abtBhart1nY BleYlek bab IBOW rbdticel 0sVeRtiall P BARIndeRE @ﬁ%b@ AexdPortion 27 to

facilitate engagenent wt h a 25 fastener avi ng

su@@@a@wy g@r&@ﬁ@ nesiien ehihe Pytessugacered] th%WSE@ﬁlf 1% uFalﬁh%ﬁorque will
ult%a%elpl result 1? dlsengggtzégleﬁ{ {)]f ‘éﬁ'e t<l.>othI %9 o‘ﬁnﬁ frgf?lt th& fg%[nef”‘% groove

térnative OSI T
35 cenho@hid@Figogs for the engagerrent tooth port| on 26 is

possi hl e without deviating fromthe irit and sco
of Rieterppg 4@ i nir&np ALY Edhs, orect ﬁésfp f?t rgsl?eral?y includes

grog)gﬁge %? IH%‘Q{I% Pdﬂ(ﬂi%'&ﬁﬂ>g§§4 fd dE ?%Bf&h@(?f)&ﬂtlgﬂs %@ ¢801438 portions

Cement ed esult In a wenc
34 mfvﬁlm@bgect 32 wilf berrewﬁwetdobyq aed leaggde tadboth demrqslsmn 30, and the

notsheE ngGERci Vb OeHBBNE| Yris oE el e gaeButipg b fcilitate
selSRAR Il RNEhdaPéin i C UABastiY 30 B8R s insUhE AGR1 32 endlicbMent of the
such alternative enbodinments, it is possible to

toditlrsleptession 304 thpcfgethvwn@#c purfige 38 anethsriseengion Adatthe fands and
noéﬁas % & Is’cI 2 %, orlr,Prgc?erﬂn%éil Sogj?e_c\f %l ?as?&{ne} o) gﬂg\g? %%%%% adjustment

of wdéﬁéBﬁﬁﬁ)rcﬁﬁT{ehﬁi&Dﬁi DAGAR The dstdivemiageimenosrebrediamay. In
one tooth portion 26 at predefined and desirabl e

addigent Plapament Hfgong KE n&?réu%\ft @eeﬁggag@%ﬁtwe@r peidians 20ngfy various
po ﬁm?seﬁloﬁg Y Ttler QRLEE ﬁl?fﬁc%nﬂ %Vlh%}ngl‘ falter the level of

nct~or uni que groo I gurations. erring
pregletenmiviet yortjoe foir gpartbuby etnlbedlaregt efkhé pmserpomtelnunn 27 is

OETGL S BRI oo 51 s ol o Ror L) PO N enpicy e
coﬂﬁétﬂatfcﬁxsﬁﬁ%rtrutct%ral options described herein to define a breakaway torque wrench
10 having predetermined torque levels to control “jumping torque” of the wrench 10 from
the fastener 12. These torque levels are often referred to in Inch-Pounds. Each of the
embodiments can be constructed such that a minimum and maximum level of Inch-Pounds
is defined to create a torque range. Preferably, disengagement of the tooth portion 26 from
the grooves 35 of the fastener 12 will occur within this torque range. The minimum value
is generally the level of torque that can initiate breakaway or disengagement of the arcuate

engagement portion 16 from the fastener 12. The maximum value generally defines the
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an engaged fastener 12. Wth at |east one enbodi nent,

angle A will generally equal 20. Oher angles are
wo@boiourEy envi sioned. When engaged, the fastePer/ui®o3/035925

confrontingly secures along a substantial portion of

the inner arcuate engagenent surface 22. In this

highest agrepishie @wet Yabue thahears peis bsErqudissngagsment isractuated, as any
1
vah%éoéﬁ ?%t(%r tgl%n B{eéf %519?1{1% ]tzunﬂgsqxgbgecaﬂg%dﬁgad (gtogsjnf%of ﬁhe fastener

tor
12.i's i ncreased durlng tlghtenlng of the fastener 12,
the flex gap B is reduced eve tual |y caus

t he,
angFdingiease. gl tqogh porti toinéleF‘VnEiéﬁ?gdaH’c I%]a%s 3a-3c can
eacﬁ H%Q 9 uﬁfqruE %‘?ed%ﬂﬁ?c[ toE{ﬂ%ef 1@98 % ohd ‘é‘n’:{o@&ﬁlﬁﬂ? thel émployment of the

er 1o I'mately res
tood S(ﬁ‘rf@amkmmf Rag. 3shm 4 aatyie }zmmch usi aﬂap@ﬁ tb rengagehe 1> fastener 12

f ast 35, h . .8.. 15
carpafeft S]rﬂgl pertef gl teiage plevelnranes of i jI%%tl}%ndS- In- another
embGEHRAE Ehe]t%o@t%ﬁﬁgﬁllaﬁoﬁ BFF&d% in SERQYENreteh h@‘é’dﬁr'[%gdl #¢hgage a

portions 34 and dépressed ot ched portions 36 .
72| fastehep 42 chw result 34 a pfedefivediofqstleve? raigelof B8-Iidoei-Peundsy In still

o 38 SR8 358 e LR R0 R B e

10 RAELR @Bagdla VO thabidriibake resatlif @tpré/&ﬁh@d? &ﬁ@lﬁeﬁlevel range of 22-
genent. I ncreasing or decreasing the | evel of

23 éw%amém Ito¥illthgamderstogdtin ode geibedinghe ag thatHleese gabpdiments are

forglﬁ étreaﬁ%? @g%sf onl}a a?% rrt]}gl? gé %tﬁ&sa tgpthgzcohggﬁtjaﬁoﬂ Q{Hj&emgn of the

prede

prefsaﬁttﬁ*ﬂﬁaﬁoﬂ. ds dédcﬁbﬁd héetinvta rclrcaabé £ naaﬂymtdml farrajaf)f piedefined torque
degree of torque required to initiate the desired
levgl eptipgdgenent or breakamay In addition, placenent of

one pQke iR %grsnlﬁtgll‘t g K %f)eltaﬁ‘&{ B PRE: 8RS tBBbRbkaway torque

varil ous a ong t e I nner arcuate engagerrent
wrenchf H by 2Re Wandle idr gr by aadepanatet handlee iwdérfazkd with the handle 14 or

edeterm ned t ue. for a D tlcular nb
b GReElh  n9QRER, areBl GrSREatt S Rl dmer  arcuste
en@d'g@ﬁq%ﬁ‘tt sutfA¥er hRndvid odté@uﬁfﬁ@é‘&f B8 ¢seiiet 0¥, Ehiéh engagement will
configuration and structural mEtlonS descri bed hereln

aligmthéef faast ane t@ne@@awaytwﬁtmo et at l@stens afghe axial grooves 35

of ﬁgﬁgﬁt%neerrg? sﬁgmgfr:aqﬁ/chhe Boetiar o)igrr]essg 19&(? Pec 1(\5/%%;#@ ]1_%91 pﬂ,]rtlon 34 of the

fasteDEE| UE, dnd\tRd ®ofH proahition 30 eheerts @xdthﬁtothemoltd‘lqbbrﬁ’ﬂm aé S’f the fastener
Each of the 30 enbodi nents can be constructed such
12¢ Hatthis sergement andtiemudhempace drbyecstthe Quifr sBpsso! thg fastener 12

an%I e 2 ed fef trpgﬂ%o‘ﬁ ?eh%)%?ﬁd g%?g% Bpg‘éé etlf)gbAé( ﬂhe operator rotatably

genen ion
acigates thesvidhcioio, tfdsteexfaa@tee ea ctb2kwisk diredt mny thmtoﬂqueu letvh] is increased,

an1t1 ghﬁefhl exo?:a%ﬂ% }Scfﬁ ﬂg%lgcﬁi: rﬁv\r%%{q%ﬁy gil%lnge neral l 5 and resulting flex
W1ﬁ'c§€§é9@§c?rﬁ8ﬂtof afe atn%fedaﬂé%lﬁ%rﬁon en Q@Q%E?aﬂha]ﬂ)@ﬂbk QﬁH #Rtiate contact

fromthe fastener he maxi mum val ue general |
withef ipogisont blethegouter surface of the fastener 12. Flex at various portions of the
engaged inner arcuate engagement surface 22 can also take place during operation.
Moreover, flex toward the fastener 12 at one portion of the engagement surface 22 can
cause another portion to flex away from the fastener 12. Further torque will ultimately
result in deformation of the tooth protrusion 32 against the inner surface of the engaged
groove 35 of the fastener 12, forcing disengegement of the tooth protrusion 32 from the
fastener 12 groove 35 (Fig. 8). At the point of disengagement, the wrench 10 will freely
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WD 2004/ 043652 PCT/ US2003/ 035925 hi ghest accept abl e
torque val ue that can occur before di sengagenent is

wa@eiated2, as any values greater than the nmaxPOT/IG2003/035925
m ght undesirably cause thread crossing of the

.fastener _12. Fgor instance, the tooth portion 26
spitg giopngy iheafasiSRY b Sipreling die ?n?raﬁ?rg@ia‘f gﬂs-%fepiraﬁ%m@t &h{grque has
beel8ddch& @ uni que predefined torque level. In one

enbodl ment, the enploynment of the tooth configuration

of TRiegpredenti mventiar dae beeenisherited agkayeewith orefergngeton preferred

erapOBF-anpE GFers SN RRURE PBuNds | H i fORiRaIS A changes and
mo&ifeatingBhhy bk NBadeORS theChrefdr@ur it daimexits FrithouBRlepdtiAe from the

‘torque wench 10 adapted to engage a 1/2" fastener 12
spirdtaandrseepd of the paessnieideentivad Theose glallpd wetherahyd! eppra@ate ghat the

. Inch-Pounds. I.n still. 10 anqther.. [ . h .

o PR o e P o S0P P T S e e e

Th&¥e 8R¢ bthed bhaagdairRidnbdifiespagehich ledbbvicas e fivyse didlled@m the art are
result in a predefined torque |evel range of 22- 23

intqndediofsuinelgded withithe presentinyer®ood to one skilled in
the art that these enbodinments are for illustrative
pur poses only and that one could alter the
configuration and design of the present invention as
descri bed herein to create a nearly endl ess array of
predefined torque 15 level options. Referring
primarily to Figs. 6-8, in operation, the user holds
t he breakaway torque wench 10 by the handle 14 or by
a separate handle interfaced with the handle 14 or
handl e aperture 20, selectively engageably securing
the C-shaped inner arcuate engagenent surface 22
around the outer surface of the fastener 12. Such
engagerment will 20 align the at | east one engagenent
tooth portion 26 with at | east one of the axia
grooves 35 of the fastener 12. Specifically, the
tooth depression 30 receives the |and portion 34 of
the fastener 12, and the tooth protrusion 32 inserts
within the notch portion 36 of the fastener 12. In
thi s engagenent position, the space between the outer
surface of the fastener 12 and the angled fl ex
portion 27 defines a flex gap B (Fig. 6). As the
operator rotatably 25 actuates the wench 10, for
exanple, in a clockw se direction, the torque |level is
increased, and the flex gap B is reduced (Fig. 7).
Eventually this increase in torque and resulting flex
will cause a portion of the angled flex portion 27 to
substantially flex and initiate contact wth a
portion of the outer surface of the fastener 12. Flex
at various portions of the engaged inner arcuate
engagenent surface 22 can al so take place during
oper ati on.



30 Moreover, flex toward the fastener 12 at one

portion of the engagenent surface 22 can cause
wa@ap@iloedssportion to flex away fromthe fastenePCWRS2003/035925

Further torque will ultimately result in deformation

of the tooth protrusion 32 against the inner surface
Clgmst e engaged groove 35 of the fastener 12, forcing

di sengagenent of the tooth protrusion 32 fromthe

fastener 12 groove 35 (Fig. 8). At the point of
1. di sy a@ﬁmytorquhmmhnyﬂherﬂ,a:mpﬂsufgr eely 7 V\D

2004/ 043 S2003/ 0359 r oun

f asfdbiE? e% C%rf‘g Vg $ ﬁ§ rﬁ&é‘e/&? Hett H\éteb%f?@? and at least
on@BHNroHe dEUE MBSiroRRRRNESASIGGurERe Pr esent

i nvention has been descri bed above with reference to

pr eﬁ@p}yacbrbmaba\mmmwwrlsmm(&mpﬂsmg%e skilled in the
hat ch es._an 5 nodi ficati

[
ﬁlra ; \iIJVIe r ef)fn%“rtaﬁ%la rf‘é’ﬁ%%%edl 8%188 e Sawﬂoaﬁ?ua?e engagement

depﬁﬁﬂfa_ioﬁganﬁrﬁ%ésh 8né Ptdmfsmﬁr&t@ﬁﬁ@eﬂ@ﬁl B enidf @S@RAte engagement
i nvention. Those skilled in the art will appreciate

t hasurfdve, ai dssghei ptieuepdhe snner irehate gpgpgemantnguréace gidapted to

sel ectd on. i mensi on e

and C%?fjﬁ%"rtmgﬁja‘%%ggé éﬁloﬁ g?ﬁx Iﬁ%lger\%\ﬂfal o'u%%?éurg clg zﬁl% the at least
t o thepmiaikionl dpted té iBertdbly aigage withem thecht ﬂ@sib@e ax1al groove of
included with the present invention. 8 WO 2004/ 043652
PUF@M@?@@S@?%@& ms 1. A breakaway torque w ench
system phel, hav

substanti a | | ih iﬂb{r&gﬂn er en eF%of%er g@agfégléﬁvof Yforque wrench
I easbrrespnndlag]yatotzgesotlmethd@ﬂem @ckmbrer tungil @i prcedfﬂmdetntqual level is
out er br eakaway t or que ench .
comprachihgi & pdoR e S ORGHER OO Es Gfpsing the atLeas
haviohg pRirus R dREESABE EoRNUBAERRR bne akibf @6svand at ~

| east one protrusi on extending fromthe I nner arcuate
engagenent surface, at |least a portion of the inner

2 23 SRRCOETRRL CLASE ASRALR B B8P e

shajed. the at |east one protrusion adapted to |nsertabl y
engage within the at | east one axial groove of the
t hreaded nenber; and wherein rotational novenent of

3. the "I%@gs?/gtgﬁjl of a%?\’i@%h{e&ﬁgﬁ% %%%y torque wrench further includes a

handle portion operably connected to the arcuate engagement portion.

4. The system of claim 3, wherein the handle portion includes a handle aperture
therethrough adapted to receive a handle device to facilitate rotational actuation of the

breakaway torque wrench.

5. The system of claim 1, wherein at least the arcuate engagement portion is

constructed of a thermopolymer.

6. The system of claim 5, wherein the thermopolymer is a fluoropolymer.

7. The system of claim 1, wherein the threaded member is a thermopolymer fastener.



correspondingly rotates the threaded nenber until a
predefined torque level is reached and a portion of

WO b@4aseat € engagenent portion flexes causi ngp€TESAN3/035925
| east one protrusion to disengage fromthe at |east
one_axi al. groove. hes mof c¢laim.1l, where

5. heThF CUPE e e e Ao e BoRGHERh e S piifid from a

grodp cdREstmpIreabalt, a%r%'vxmt}ﬂreadéﬁ%tﬁhg‘ ahllg ot eakaway t or que
wrench further includés a handl @ portion operably
connected to the arcuate engagenent portlon 4. The

sys mof claim3 er.e he .h ndI
naRarete aftiine . YRGB R B L aSpbelbhurtial iy teune
handle device to facilitate rotatlonal actuatlon of
the breakaway torque wench. 5. The systemof claim
101, Whepystem af olla@aéxWhﬂenah%maée‘éﬁ@ﬁ@éﬁ@ﬁkudpwwr@ﬁl thgeadmg
constructed of a thernopolyner. 6. The system of claim
5, wherein the thernopolyner is a fluoropolyner. 7.
11.The Asynsthemh aifopetadihgnalpolymheertetakatvag térfiie atadhemgisingthe steps
a thernopol yner fastener. 9 WD 2004/043652
of:pCT/ US2003/ 035925 8. The system of claim1, wherein
t he r LU
conBI SEEERCpAVIE, SRFANG ol e FAeR Hp1difThR arhlt theggement
pottioh. ha@linngae iayeat @ouadd engapemerit sumfmeemd dthieadt hmeaieth protrusion
negb cludes internal threading. 10. The system of
extep Pﬁ#ﬁ“e rein the threaded menber includes externa
threadidife allolyndretthRddRl MRERIALT MbnfbeP OhYVIRE 2 substantially
breakamay torqué wrench, conprising the steps ~of.
cirprroferaditiagostepsirfase and ek asteng axa] ceeovier dafimd i Sleudicngferential
% ar.cuat e engagenent portion having an inner arcuate
ou ﬁ‘gﬁg nt surface and at |east one tooth protrusion

ext epéiisgabiyengddiih porwon of i @n&ohﬁéﬁﬁé dnBsRAdRH surface of the
fasteni ng nmenber having a substanti all

torgie wiserckraspirdathe su@wfemlﬁla@éera%faa@ of é’&s‘hreéﬁ%l memgpr such that
thegﬁtof% & cgl%fqogﬁ‘i IJOH’llngI? 1ﬂ;s eﬁ%@g%% tﬁ’&lh at f%%tecfneséﬁilz,tﬁgove of the

posi |onab gagi ng a por € I nner arcu
obfengagénent surface of the torque wench around the

circunferential outer surface of. the thre
suchkotgfing the torque wrench about %e longitudinal ax1rs aidtge thregg%% member to

correspondingly rotate the threaded member until a predetermined torque level is obtained

causing the at least one tooth protrusion to forceably disengage from the at least one axial

groove of the threaded member.

12.  The method of claim 11, wherein the step of providing a threaded member includes

providing a threaded fastener having the at least one axial groove.
13.  The method of claim 11, wherein rotating of the breakaway torque wrench about
the longitudinal axis of the threaded member is facilitated by actuation of a handle portion

of the breakaway torque wrench.

14.  The method of claim 13, wherein the handle portion includes a handle aperture

therethrough to facilitate rotation of the torque wrench.
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the at | east one tooth protrusion insertably engages
the at | east one axial groove of the object; and
WO oa0aidsg2 t he torque wench about the | ongit udPEERIUSZRE/B35925
of the threaded nenber to correspondingly rotate the
t hreaded nenber until a predeterm ned torque |evel is
obtai ned causing the at |east one tooth protrusion to
15.f or aehdinopdiyaentegeavayaorqubevreichl coaprismge axi al
groove of the threaded. nenber. 12. The nethod of claim
11,aﬂﬁ@?@ﬁﬂwpﬁg@§ggémgwnbroviding a threaded menber
i nc b O} e \ittaghddN® &e hand
| caaiEmorRh Al e chOlERCR pLABLIARKI AT e handle
portibe ard having at i ng of the breakaway torque wench about
the | ongitudi nal axi.s of th threadeg n?nberdjs
facilitaf S BPULTEAFTI A IR CLISAFHR SEATHY of t he
br eakaway; tigfsflusheMiBRdpoRther ThRUIEbA Odxtehdifg afrBinl 3he arcuate
wherein the handle portion includes a handle aperture
t heergaberoenhsurface adaptied i énseoeldy jepgagsf a tthisadagy ggaber having at
wrench. 10 WO, 2004/ 043652 RCT/.US2003/ 03592 A .
the RO IR B S e o S e Ao i ARt o protrusion
t hefrgBriely sfdaghafie biele@® bhé @tlal @odvegr nopol ymer ar cuat e
engagenent portion oPerany attached to _the handle
porti on ®hercinvetadenal mraieRispbof the cngeed tipdkaapy torque wrench
eng . f ; her :
or opAEGFOh Y B8 B8t Ruao A Bkl PR T brque Jovel is
sur teackeedaddpt wutiow of thearduaty gngegryage partiohrfleadechusmgtibe at least
havi ng at |east. one axi al %rqove defi.qed t herein such
t hafng Hetrgsion I disengage By the s gast ong B3l gZM%- engages
the at | east one axial groove; wherein rotationa
movenent of the engaged breakaway torque wench
16.cor The pherdiopglyymer dreakeway herqud vesatbdoirelatyerl Sunthiekein the handle

redefined torque level .is ., reached and a portion of .
porfi Hriiich & "GRGHBSOHE WEREDIT FApPLE! BaliePRp 4 Rindi deviee t
facii@@@trotaBbil REWAIIHSIIARe hrealthivesNGRge wiréeR) t he at | east

one axial groove. 16. The thernopol yner breakaway

torque wench of claim 15, wherein the handle portion

17 i nc II‘HQ She ogﬁféﬁ'lee? gg%ﬁ%&%{ gorﬁgee Wé&ﬁo&fgﬂaﬁg qg,t Gflefeth at least the

receive a
thermopolymer arcuate engagement portion is constructed of a fluoropolymer.

18.  The thermopolymer breakaway torque wrench of claim 15, wherein the
thermopolymer breakaway torque wrench and the threaded member are constructed of a

fluoropolymer.

19.  The thermopolymer breakaway torque wrench of claim 15, wherein the arcuate

engagement portion is generally C-shaped.

20.  The thermopolymer breakaway torque wrench of claim 15, wherein the threaded

member is constructed of a thermopolymer.

21 The thermopolymer breakaway torque wrench of claim 20, wherein the

thermopolymer is a fluoropolymer.
11



facilitate rotational actuation of the breakaway
torque wench. 17. The thernopol yner breakaway torque
wor@aoksest cl ai m 15, wherein at |east the PCT/US2003/035925
t her nopol yner arcuat e engagenent portion is
constructed of a fluoropolyner. 18. The thernopol yner
breakaway torque wench of claim15, wherein the
22.t heThe theimpapelyirere bcakwyay Orapsevionen of clig 15havherrie dlape threaded

nber are.constructed of. a .fl aopol [ .l The
el REF OB ohap ot en ey b e Wh ABReN Bipagb il and am
wherein the arcuate engagenent portion is generally
C-shaped. 20. The thernopol ymer breakaway tor

23w eAb# tsrmepelyrren Brealigveayetorquehwrenglh o glaim lf%r@%?ein dhe threaded
meﬁq%gis{?rcfﬁcdgse%te%al%rtegﬁﬁgop0| ymer. 21 The thernopol yner
I éakaway ror qu h

€ W en of claim 20, wherein the
t her nopol yner is a fluoropolymer. 11 WO 2004/ 043652
PCT/ US2003/ 035925 22. The t her nopol yner, bre?féaway
244 or dhe thfreRpalyser PreakayasiorgieeVEsngh of &4, o geigrein the threaded

megpggpg{clddg% %rgélglglétglcgtag@gm a group consisting of: a bolt,

a screw, ng, and a nut. 23. The
t her nopol yner breakaway torque wench of claim 15,
wher.ej n th% thr eag(ed menber includes .i nternal

254 hr Ealdf9igro W}:eerﬁ af”ﬁ%ért‘?fﬁb%m?ﬁ CHrBERB%ay t or que
W eehnOfor ik 1 brehekalRogi8witHcgaded  menber

i ncl udes external threading. 25. A fluoropol ymer )
br e dlexopglyner quesater engegeneantpreans aperabljretiacheflde the handle portion

fory PRGRALE BrgSpar o Hatin b e ety 5 tot N B the arcuat

engh@BRlks: ek havingf or engaging a threaded nenber having
axi al grooves defined therein, the arcuate engagenent
neafdlURERPOHENS Ifte) BYCH S e grgemieAh B fage; @dt e engagement

Sur fa’tel ClEast aﬁ%f ﬂiguc{‘r?}gcﬁn#/rpgp %rg‘!rﬁjcﬁfé% PREYIE rexf%@i{n%u Gy actge arcuate

means exte e ‘arcua engagenent “sur
engagemienits auirtfzb | for ngagblygemdagingasit leasteoraf of e axiahlgrooves of the
grogves of the threaded nenber. 26. The fl uoropol yner
thrgaded pasRRRETt or que wrench of clai m 25, wherein thé neans
for

26.  The fluoropolymer breakaway torque wrench of claim 25, wherein the means for
handling includes a handle aperture therethrough adapted to receive a handle device to

facilitate rotational actuation of the breakaway torque wrench

27.  The fluoropolymer breakaway torque wrench of claim 25, wherein insertable
engagement of the at least one protruding means within the at least one groove of the
threaded member permits rotational movement such that rotational movement of the
engaged breakaway torque wrench correspondingly rotates the threaded member until a
predefined torque level is reached and a portion of the arcuate engagement means flexes

causing the at least one protruding means to disengage from the at least one axial groove.

28.  The fluoropolymer breakaway torque wrench of claim 25, wherein the arcuate

engagement means is generally C-shaped.
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handl i ng i ncl udes a handl e aperture therethrough
adapted to receive a handle device to facilitate
wo edoaisenl actuati on of the breakaway torque MENS1003/035925
27. The quoroponner breakamay torque wench of claim
29.25, T g{l&lo ? bEARhG SRR dHf cliiie 28! wh@éﬁf ttf%ntﬁreaded
‘protruding ns wt |n th at | east one groove of
membexaaddelctaiafrbmra gevprtdnsistiog aftiadwdl a poventireadedintbing, amd anut.
rotati onal novenment of the engaged breakaway torque
wrench correspondingly rotates the threaded nenber
30.Unthe ﬁuoﬁ'b@%ﬁ'fei’ BESKEREF U qhe WebnchSof’ @aighed, #hbreth the threaded
portion of "t ar cuat e 'engagenent neans fl exes
menhesinplgdesigtemnal fheeatingne prot rudi ng neans to di sengage
fromthe at | east one axial groove. 28. The
fluoropol ynmer breakaway torque wench of claim 25,
31.Wwhergd ﬁ‘lubfb?o@hféki Fr&akaR By @ggﬁ@ RireridhastSclhisn @6Nehatelry the threaded
C-shaped 2 WD 2004/ 043652 PCT/ US2003/ 035925 29. The
mefbgoinolydpyersernalitbgrdingy tor que wrench of claim 25,
wherein the threaded nenber is selected froma group
consisting of. a bolt, a screw, threaded tubing, and a
nut. 30. The fluoropol ymer breakaway torque w ench of
claim 25, wherein the threaded nenber includes
internal threading. 31. The fluoropol yner breakaway
torque wench of claim25, wherein the threaded
menber includes external threading. 13
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