; e3eW ?Wk: 1 ; $<L=>6>T?P\ A31 JUL 2003 577-171 r! MWti P ATENT A SELF- LOCKI NG
CABLE TIE STRAP WTH A SYMMETRI CAL STRUCTURE FI ELD OF THE | NVENTI ON: The
present invention relates to a s ble tie strap with J1JUL 2003
symmetrical structure. BACKGROUN "W‘”ﬁmph NTI ON: In the state of the art
are wel | -knpgmmy-gel f | ocking cable for binding togete{TERTE
bundle wires or cables for the realization of har nesses of any kin The
cable tie straps according to the known art conprise a head part prOV| ded

10 with a retaini ]thooth or sonetines realized with a netallic

insert, arrange® $BLE @KéN@PWQT{E&MBWéSVMM&W%Lh t he head

and provided with a toothing on one f%mﬁnged for engaging in an
irreversible way the retaining toot at the noment of the fastening

of the bundle of cables and wires. These tie straps according to the prior
art have the tooth or pawm in the head that operate in a 15 unidirectional

way and ar FIELDOFHHEAINVENTION: with the toothing on the flexible menber
or tail that is provided with the toothi non slde only. This kno
ﬂl‘f gg&’ ?f"gklng

construction of FI§Pressnt inyeRtiony af‘ﬁséo ¢l Wgt‘ﬁ lgrfie;srap pathsy pyoeetri

entails that Y}T 19 to the asymetrical structure of the same, at the nonent
of 20 thelr ap I'cation for the binding of cables or wires it is necessary
to pay attention to the direction of insertion of the flexible nenber or
tail to ensur e correctnaerrent andl ocking with the head. There are al so

known menbd3A N:of electrical wires 25 with a

rel easabl e Iockln vmth symTetrl structure use for th orary
| ocki ng of el ectlpgll tat88f a&ar%rvggﬁﬁplowglseﬁ lo%‘l“é%:?a getestrg}% ab(“i’,l Dur | ng
t.he packagit@gsthdday h Bindle wired br dddllesd0PBe sIPRlidH SBHarSdsscd GF UhEkinaat i s

however not Suitable for assenblies of the industrial type and that do not
show the capabilities of |ocking and safety of |ocking of the cable tie

straps for industrial, use nentioned ahov s also t.o he remarked that
Th the cabl e t1 o neAbsERRAR] sratEig taﬁ%?%@éo%awrew‘%ewehea%g@ﬁfo‘ilﬁffaﬁgmi o
I's ppinly rahef ffinin %*ﬂ@otﬁ BOPAW 2 SHHEFhS & izeﬁkxgﬂ%}h‘x&ﬁllfi%?crﬁ%

i nconveni ences when These straps are app a mnlnu am)unt of
attenti on @oopdratepeti a fiéxibleensmpisar ditegral witls ttfefhead and provietiovigvetopthing t he

case of binding machines of the industrial type, the asymmetry of the known
cabl e tie Sropsidenranged Ok GRAAEINEB A1 ey FSHRI8 M TR FeERing 1ansh OB i o

SUTaPs. 009 b BihehOot e LRI Atk NG Aple DB, IV icke GRURER Por LTal 1Y

free bindin onnec on of art ortail with

the head pabéordfﬁ@its tﬁdﬁﬁrpﬁﬁiav@thettdimhbﬁpwblh thdReddehdl opeists @S a nore or
Iess acute a”gle inrelation to the pull exerted at 1 S the binding and
rel bt ed t o unibregiionad ey apd arerpsrapgest logooparatgiwithhige tonshing oa thesflexdblet he strap

member or tail that is provided with the toothing on one side only.

This known construction of the self-locking tie straps with an irreversible
locking entails that owing to the asymmetrical structure of the same, at the moment of
20 their application for the binding of cables or wires it is necessary to pay attention to the
direction of insertion of the flexible member or tail to ensure correct engagement and

locking with the head.

There are also known members for the temporary locking of electrical wires
25 with a releasable locking with a symmetrical structure used for the temporary locking

of electrical cords of electrical or electronic apparatus during the packaging, having a
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at the connection part with the head possi bl e devel opnment of nicks or
breakage at the connection base. The straps according to the pri 0r3?rJgL %lﬁ
provi ded as tapes to allow the feeding 20 of the tapes to an automati

bi nding tool. The asymretrical shape of the straps according to the prior
art fed fro, ighd j i i Sii j g f:. di, A0 f the
mechani sm 0%9 t éﬁgagglhll@gbréytq%tﬁg? ?i %%Je?g(r)ﬂ szlétglgv:lglﬁ?ﬁg%ngéuetg ﬁgt@ilﬁdg’%@l{egpoeﬁ and
t he feedi ngargiahatudotnot shave ehetdapaliikgsdiof focRmeramidd afdty of beldirglodihe @ableaiasf er of
the strap along a closed path by fluid propul sion (conpressed air). The
ori ent at i onstgps fasendisirighusesmensipnedakael y extremely inportant to ensure the
receiving of the strap within the binding tool into a correct position. In
order to ensure the correct orientation, systens according to the prior art
use 30 a flexiblpiddleohavbRarkad SaH A Be Ciblé A6 SRABUbAMIGHRSUsS BF vhRR t hat
reproduces the outline of the head of the strap and consequently the strap
i nsert ed i nthe peerdunveniion s ainlycefeaied 2he kdwi ailyn20@8callstructustddebunbor i s

"shot" along the piping by neans of a jet of ajr, maintajning its

ori ent at | orIOVR IRGRUEHERFEF fen g@éwa@aﬁwhf@f%h@déﬁmm%m ReuBtRfses

i nconveni e [£S1. sion to the square section

pi pi ng or &ﬁgﬁ&@ﬁgng?g%ﬁéH??iéﬁﬁéﬁiég%gﬁfkﬁfth a radi us shorter than a given
limt. SUVMMARY OF THE INVENTION It is therefore an aimof the present

invention to provide a strap in plastic 10 naterial having a symetri cal
shap@ for the biBewexgrdn thegaseof biadingmashines plethe mdusigiat typerthe asyohmetty exi bl e
portion (to e) through.the head.. fromboth sides renderi easier in this
hey the or {Srbakas G Ao Ry SFVBls St PRy R, B BRI e
symretry of sttaB@ackbidfy & th_@)ﬁ;ﬁoxtA)ﬁé@i‘n@rt@tueta%%mwlcawa aPpapi Ay e AINAIRG 2
rround 15 cross section elimnating any problem of jammng along a path

det er mi ni neatttiwebase pEennaedtom affthe flexille pag ontaillwish thedwadipad ubhis fteatpacat (+90,
-90) at the entry _of thg binding tool,. It is another ai rgntgf t he present

i nvention t%eg?saﬂf&aﬂaea FrivEes paure 8f fespac iggelgtion i thepull e tt he
conmection Wk of Wl ' k)i i ‘M hi ng on
bot Egsi des,tﬂggﬁPh@ aﬁlggga%g?%( P{grﬁa Vr\}? ?ﬁgdofggen%ééss%é%]alrggg ﬂl\éslﬁﬁgrslwoltfgh ér ﬁ% uses

W th a synmmathid @ahedtdédipas veith thie hedd pugsiblealenelopmenteofglicks op ereakayeeat atied

possi bl e cracks or breakage for tensile stress.
connection base.

The straps according to the prior art are provided as tapes to allow the feeding
20 of the tapes to an automatic binding tool. .
The asymmetrical shape of the straps according to the prior art fed from an
auxiliary distributor is the main origin of jamming of the mechanism of the auxiliary
distributor as well as of the binding tool and the feeding conduit, since the feeding
25 method is based on a transfer of the strap along a closed path by fluid propulsion
(compressed air). The orientation of the strap is consequently extremely important to

ensure the receiving of the strap within the binding tool into a correct position.

In order to ensure the correct orientation, systems according to the prior art use
30 a flexible tube having a square or rectangular cross section that reproduces the outline

of the head of the strap and consequently the strap inserted into an auxiliary device of



25 It is another aimof the present invention to provide a symetri cal

strap where the binding locking is determned by a part internal to gﬁﬁUL 2003
head | ocated on the sane axis with the flexible part or tail and by
opposite retaining tooth where the internal portion assunes a correct

| ocking anghg d%%&ﬂoﬁi?“%}\ﬁg’rélﬂﬁﬁfhteip;?ﬂngﬁym.ﬁnst6’9;%%?%1‘{1{ M&aﬁl}gi ad in a

sense or the other and e when e tension S been 1 npressed by el astic
30 def or matortemtadfont he tongue the opposite tooth engages further the
opposite tooth. 31 JUL 2003 Ot her ains, features and advantages of the
cable tie strap according to the 5 present invention wll beconme clear from

the foll ow ng disgcl osur at shows enpl ary. and .non-limting enbgdi nents
of Cthe i pvenci onl B Eg R REe gt e e R0 SR S RYATereh SR .

BRI DES I ; i ; =Ny el f
IocE%zng cﬁkggt‘%%?sgggﬁﬁﬁygﬁ ssﬂﬁfkrrg? éﬁgiiﬁ@?%‘%g?&%&ﬁg}%ﬁ%?t%ﬁ{s?% ¢ Ee
present i nweith b cadiusdléhoRegthaea 2ivehdinsit.a | ateral view, partially sectioned of

the cable tie strap of Figure |; Figure 2A shows an enlarged detail of the
strap shown in Figure 2; 15 Figure 3 shows an enl arged sectional view of

the head pagimnfi i -igure 2; Figure 4 shows a partial view
of what is i fH ) 1\Foperati onal 20 condition; Figure 5

shows a secti onal isvtheysfodé ai Bien bk iphgedtifivshgemenprooidetastrap abplastid € strap in
an o(ger ative condition of binding of a bundle of cables; Figures 6A 6B, 6C

and1@D shovmateselduningarsyounettieal sbapetfaethe dindingotrahle thet alows ke cabl e tie
anbou ment GroRsoael i i poLun (bTed uboRditR G E ARy et
structure agcRr i itk Wy th%%ri@ﬁt@ﬁ&f‘&fﬂulé‘!’t‘ﬁ?tfb@@y a R oFh@lcdhet ibiays a | ateral

View, partially sectioned of the cable tie strap of Figure 7; 4 31 JUL
2003 Figure 8A shows an enlarged detail of the step shown in Figure 8;

Figure 9 shows enl arged sectiong| view of the head part of. the stra
S hgwn in a{:lhe symmetry ofs tﬁe strap ﬁlows tﬁeret%re its trave??n a 1pEng having a round P
15 cross section eliminating any problem of jamming along a path determining the
orientation of the strip with a spontaneous rotation (+90°, -90°) at the entry of the

binding tool.

It is another aim of the present invention to provide a symmetrical strap shaped
20 as a hammer where the connection point of the flexible portion or tail, provided with
toothing on both sides, to the head portion with openings on both sides, is radiuses with
a symmetrical radius eliminating the narrow angle open zone and possible cracks or

breakage for tensile stress.

25 It is another aim of the present invention to provide a symmetrical strap where
the binding locking is determined by a part internal to the head located on the same axis
with the flexible part or tail and by an opposite retaining tooth where the internal
portion assumes a correct locking angle owing to the insertion of the tongue through the
head in a sense or the other and where when the tension has been impressed by elastic

30 deformation of the tongue the opposite tooth engages further the opposite tooth.



5 Figure 8A;, Figure 10 shows a partial view of what is shown in Figure 9,
in the operational condition; Figure 11 shows a sectional view of the

| ocki ng arrangenent of the cabl e tie 10 strap in an operative condgqifm[lz
bi ndi ng of a bundl e of cables; Figures 12A, 12B, 12C and 12D show a furt
enbodi nent of t f zl?ﬂ%]%% ) o the
invention; 1 S pghfgmfgﬂgﬁgﬁhga?&” e?Q{aﬁlﬁg%@%@%f Q{C%gﬁxgéefbg( {Eocki ng
cable tie giresent inssition veillheovme cleanfrom tthia fol lowingadisdoddicahat shotlze pr esent
invention; in plan view, Figure 14 shows a sectional view of the cable tie
strap of Figyamplargand mhmgrrerﬁgnbmhrpwaﬁef thy inventien g fsomAle figurg ofshret i al

vi ew t hat sh t re| nshlp of the parts of the tie strap of Figures
13 and 14 Iaﬁt%"‘fﬁdd?fw ik %Yt}e\geel condition; Figure 15 shows yet another

enbogli ment of the self locking tie strap having a 25 symetrical structure
according to the present |nvent|on |n plan V|emr Figure 16 shows a
sectional \BRIEBI 3 3 i , taken al ong pl ane

16-16; 30 Fi gur . hows anot her di ment t he | ocking tie

strap having a e sgwﬁétpﬁ%va?wgf Fhség@?%ckg&%b e@stfaaﬁwﬁegar esent

i nvention, J 155%{] g 18 shows a sectional view
of the ti eggtrapﬁ&}1 urﬁglccQﬁH’g%tjen a o%glln éﬁ’g 17-17; Figures 19 and 20

show a secti onal V|em10f a nodified tail part for the above tie 5 straps
havi ng an |rreverS|bIe Iocklng toot hing and a reversible | ockin toothlng
in 18s term nal fee 2 shewap lateraExipenpavenlly rtiqied obtErRRIRES SVBADNENT W t h
reference to the drawings and in particular to Figures 1, 2, 2A the cable
tie 10 stréps shown as a whole in 1 conprises a symetrical head part 2,
shaped as a hanmer and a tail part 3 ending in a tail end 4. As it will be
Better shown in the follow ng, both the head 2, and the tail 3 have a
mrror-like synrhgure@al shows ao akaegedidatailiof thestiahishown ireFigere2;end of the tail
4 of the strap 1 may be inserted within the locking cavity 5 of the head 2
either on the right side or on the left side, as it is shown by the arrows
F 1;sF2 in 15 Fi head
2 |1s5 per f or med bfggkg? é(t:mg[)wg?n E‘ﬂg@ﬁgg‘f‘?‘%@%‘g&f%‘Q%ﬁ%@gg{sj%@%ﬁ%‘ﬁgk’@%@th or
pawl 6 thatFigmeRerates with a double sawtooth toothing 7A, 7B realized on
both the larger sides of the tail 3. As it is usual, the tail end 4 of the
strap 1 is wthout toothing and tapered to facilitate its insertion into
the head 2 of t r i t i rations of
a bundi e of 20 diBrsd BeweaahidFylel driar S5l EIfe J 3K bR
connecti on goaditiod, 9 is radiuses with a radlus R for a better distribution
of the bending stresses at the nonent of |ocking of the strap on a bundle
of ¢hbles and for preventing its breakage near the head owing to |arge
stresses

Figure 5 shows a sectional view of the locking arrangement of the cable tie strap

in an operative condition of binding of a bundle of cables;

Figures 6A, 6B, 6C and 6D show a second embodiment of the locking head of

25 the cable tie strap according to the invention;

Figure 7 shows a plan view of another embodiment of the self-locking cable tie

strap having a symmetrical structure according to the present invention;

30 Figure 8 shows a lateral view, partially sectioned of the cable tie strap of Figure



25 that may occur, as nentioned above, at the nonent of fastening, or
during the useful life of the strap in the operative conditions. W?*TJUL 2003
reference to Figures 3 and 4 there will be shown with nore details the
strap according to the invention. Reference nunbers equal to those of
Figures 1 and 2 BRushoXBh&H AEsipapel H@aipéf&u?;steﬁ show idMguref)3 The _
symmetrical head conprises a channel | Owth symetrical entry openings
5, for the passage of the tail 3. At the interior of the channel 10 there
is provided a rigge for the pOfitiOI’li ng of the toothing 7A, 7B of the
tongue 3, and a f@HroT shasFm calargadasertiong! viswt of ths hesdwmariof dhe sirapishewalin hi nge
conpri si ng B H&pif 11 radiuses to 5 the body of the head 2, a thinned part
12 with two SHOU A(‘J”ers 13 and 14, and a | ocking tooth proper 15. During the
| ockfng operation, the whole of the retaining tooth 6 may rotate either in
a clockw se or counterclockw se direction with respect to the rest position
10 shown in Fi guFigug Hshomdiarpgrtiad viemeofvhasds shownch Figwre 8dinche operationiahe
tongue 3 withi t}.the cavity provided in the head 2. The parts 16, 17 of
connecti on S48 head 2 with the tail 3 are radiuses for decreasing the
stresses as described above. 15 In Figure 4, there is shown the structure
of Figure 3 in one of the two possible |ocking conditions. For sinplicity
of disclosure, tFRgue |lsshohsuneaivngl view df tlokliociging anshgdeinent off the cailaee | ocki ng
condition is mrror-like symetrical, ow ng to the symmetry of the | ocking
striBture aREErBRRGPEBLYSEONHHipafbaKiing ofea bundie ofcahlesi npl e mirror 20 i mage
that will not be disclosed in detail. ,wliln this Figure 4, the cable tie
strap is shown in a |l ocking condition in which the retaining tooth 6 is
shown in the dirEgutean2af 12Bel 20%ndoduriiowa afrtheheémb&iimest dMhdiocRRgiRAd Shown
y the arrow F3. An introduction of the retaining of the retaining tooth 6
t hat 25 pr exfethe sabletie sixapr acconding tofthe imwentiin;, 3. The radi used parts 16, 17 on
centers C1, C2 al low, as stated above, the structure to be rendered nore
rugged, and also allow a better mating with the ables of the bundle, one of
whi ¢k i s shown 'F‘igﬁ{%-13T§E%w§§$§1@1¥8r)én?o'oﬁhﬁ’édtGf‘th'e%el?flk%mlg dabfe t%tz%pia@ﬁ% a
further 30 explanation is deened unnecessary. 7

a symmetrical structure according to the present invention; in plan view;

Figure 14 shows a sectional view of the cable tie strap of Figure 13, taken along
plane 14-14;
20 .

Figure 14A is a partial view that shows the relationship of the parts of the tie

strap of Figures 13 and 14 in their operative condition;

Figure 15 shows yet another embodiment of the self-locking tie strap having a

25 symmetrical structure according to the present invention in plan view;

Figure 16 shows a sectional view of the cable tie strap of Figure 15, taken along

plane 16-16;

30 Figure 17 shows yet another embodiment of the self-locking tie strap having a

doubly symmetrical structure according to the present invention, in plan view;



31 JUL 2003 In Figures 6A to 6D there is showmn a second enbodi nent of the
present invention, relating to the head 2. Since the nodification s,om] in
Figures 6A-6D relates only to the |l ocking tooth or pawl 6, there \ﬂn | UL 803
di sclosed in detail only the structure of the latter, Leaving out the

remai nder of thedg I;@gﬂ e

her ei nbef ore. For é%ts%% é:%drlé[%dzlig%wém% tlggtrm]@ftdlz P?%al? i %ﬁesrg%lgfé%ﬁ%ﬁgg to
Fi gures 6A-@D17tt is advisable to nention a problemthat appears with the
conventional cable tie straps and also in those described above. 10 Wen
the cable tie strap has peen | ocked, the strength necessary for the |ocking
i's concentrated |nthe virtual hin t, 6 (Figure 3). This
part 6 cannot beF‘L‘%g %‘ﬁlcﬁ) s&w&wg%naﬁﬁlgw g‘ﬁ@%ﬂﬂﬁl%ﬁg’@ﬁ%ﬂ&g tie
operation f@fraﬁshﬁvﬁltgraﬁﬁrrwélglet!@cl@ﬁg fobfihd and'AéI re@&@xb?@l@@kxh%%thﬁ GRpgot be
too yielding, 'otherwise the quantity of material 15 that has st ength in

t he fasteni tgymstadpamoul d be insufficient. The structure and di nensioni ng of
part 6 constitutes therefore a critical elenment in the design and
production of this kind of cable tie scraps. The structure shown in Figures
oA oD rabl et e DTN CRIFRION O SO PREFIRIED EMBOB NI L hese

Fi gur est he IOCK1 ootn o corrprl ses a root part 20 connected with an

el astic hinge 21 W@h &fér@@deltﬁmdmdwnrgwﬁ@m;&iﬁﬁcﬁl@dtﬁsﬁgilr&ymlenm thalcableltiegonal
star. This |ocking body conprises shadings 22, 22'; 23, 23; 24, 24'. As it
i s stbwn i nsERgshewsBs aadolnig Lt emprisesr ﬁ)if@me@;ﬁ‘élrfﬁ@d@ﬁﬂ@f shehed asombaremes ¢ hi n

the head 2 2 rot ates o th ssa f the
t ongue 3 anan% ztllﬁ%aqg%qcﬁn%&aﬁaﬂ ef‘ﬂ sAédﬁ?{Bg %ﬁer(é?lﬂ‘ﬂgmttg f‘ﬁ@ gj’ aTIity
of the el aSEHeCheQH 2Vhr{cft‘l’l@kallh3 RgR a%ihrr&hﬁ'te%?ﬁﬁieﬂ%l dRucturd Ahais!td VJ%%}P@E“ ed
outside the outline of the tooth 7A, allow ng the introduction of the

tongue 3 i nvedyendiof detthibd of lwvatrabyl mdlpebﬂamsmwdl-‘\mhlﬁﬂnd lncklhgcmnycﬁ of tha of
si npl e engage the tail 6 wll have_t teeth 7A in enent
with the shgfﬁ'@ggl theg on heyight S“’(?é@“&? Rsiecs lmorhetiy"vyltﬁe HEPES ﬁﬂ;%a%g

posi td oni ngp c t

Const uct | on ety ThERig TP ol flaBe Dapyh Mo e S PNARIOAY cffpstof
particul ar siermsiag whfkaig hesyeadabeichl toothtor ppwl 6 than chdperagewialt i doable
condition, stressed by the force indicated by the arrow F5, the |ocking

tooth 6 Wi s4wvsetht90@m§a7g§r?@meawedmhﬁ@ thedprergides of thexail 3yiAsht istsualpot h
A", 22
il rest ot lERDe bRl ey’ 1t MG Yohiie o Bl o iR i NERIRRITD 20

to the tear tpfhehlie ofdid st@p 1vihlthe iARiaRSEpY Ethe Ricking dpbfatibhekn a&lda@oﬂ n the
conventional construction, but by the interlocking of the shapings 24, 23

to t¥eth 7Acableswrcosfugivtig 22 and root 20. Consequently the strength to the
tear will be guaranteed by the strength of the tongue 6 and not by the
hinge 21 with an increase of reliability of the binding extrenely higher

than that of thejn g preferred embodiment, the connection part 8, 9 is radiuses with a radius R
n

for a better distribution of the bending stresses at the moment of locking of the strap on
a bundle of cables and for preventing its breakage near the head owing to large stresses
25 that may occur, as mentioned above, at the moment of fastening, or during the useful

life of the strap in the operative conditions.

With reference to Figures 3 and 4 there will be shown with more details the
strap according to the invention. Reference numbers equal to those of Figures | and 2

30 shown corresponding parts.



10 conventional cable tie straps. It will be clear that the construgéi ﬂp
and the operational principle of the construction according to Figu JUL 2003
6A- 6D may al so be applied to asymretrical cable tie straps of the
conventional kind. 15 Wth reference to the drawings and in particular to
Figures 7, 8, 8 Sha, : {gjnﬁtt onprises a
symretri cal heag(fpéart @gtgcgl fhéagécf%h{gﬁgesham%?&%gwg{] al étg%%‘%ﬁtgs ending in

a tail end dfrhingdS, fdr thé pdssdre dfeﬂietteil 3srawie inferionef fhelchanengo tHees 3 t he head
102, and the tail 103 have a mrror-like symmetrical structure, 20 thanks
to which theroyiled aémefmhoposah@mgg @ét;be it lnﬁyAbéBmwtpwevﬁ ahd a tather

| ocki ng caV|t lﬁntherl ht SI heleft

side, as it™ abi%ﬁ%an?%g °5P?"8 O'Iq—'_atvl WEFFYUPasiae g?ﬂ&t‘kt‘% QAction
of the tonggg b@)@ﬁoﬂh@h’eﬁﬂﬁ@thhﬁ‘@@ 4922 '\xﬁthRWofs%tﬁ‘Iﬁ&irstlS aﬁ&flﬁcatndoafloélﬂﬁ
positive | ocking by a symmetri cal tooth or paw t hat cooper at es W|th a
doubl e saw wothhpropaxtldi ng 107A, 107B real i zed on both the larger 25 sides of
the tail 103. As it is usual, the tail end 104 of the strap 101 is w thout
toothing and tapered to facilitate its insertion into the head 102 of the
strap 101 in thep| I h f | e of
cabl es or conduglt)lolfﬂslé h% 108&3@3&%%&&&&?@%@& %hgpéé ﬂé{ gggﬁﬁgc |o%l[l£pl§rt 108,
109 i s radi¢igireding Elbclavid®of edlintsclBelévwike dirdesibh evithde§ietd toulid @Bt sitioae bendi ng
stresses at the monent of |ocking of the strap on a bundle of cables and

f or 1Br event sheyn ind'igire dlegepsding 4¢ %rterfhrehwdofdmrﬂ@ctlon o&ihgdormgue 334itlginithe 003
stresses that.nma ti oned above, at the nonent of fastening, or
during the i?g&?’ 0‘1‘&?&“5?3 rl?ef‘fi}'gezgtrap in.the operative conditions. Wth
reference to Figures 9 and 10 there will be shown with nore details the 5
strap according to the invention. Reference nunbers equal to those of
Figures 7 and 8 Thopartsdré; &% pHeatinagtiquantitise hebde wiyhnthettail 3 ate tadiadeslfo?

conpri ses a channel 10 with sy ical entry openings 105, for the passage
of the tail effﬁ?smﬂtthftﬂéf’si"eﬁtaéijW‘ 6‘§alt°rY§ channel 110 there is 10 provided a
ridg g for the positioning of the toothing 107A, 107B of the tongue 103, and
ata novabl e retaining tooth or paw 106 on a virtual hinge conprising
a root 111 r adi uBeRigiue 4 fterdrdiiowi tHeverubmedof dgured mlohélbﬁtﬂterﬂﬁotpo%llﬂevm th

two shoul ders 113 and IS 1 14, and a | ocking tooth proper 1 .
addi tion t heeking sopdinons d@r sinpRlisity ob Aisplgsyradherets showa ey @tzﬁb@eﬁwg. aI |y

opposite to t glnogtlé;orrql%fg%c?(n%éojngftw?ﬁ fnnxgor-lq% Jy?rﬁ’#étﬂgalo&%ngtto fy t he whol e

of the retaf
symmetry of the locking structure according to the invention, i.e., it is a simple mirror

20 image that will not be disclosed in detail. .
In this Figure 4, the cable tie strap is shown in a locking condition in which the

retaining tooth 6 is shown in the direction of the introduction of the tail 3 in direction

shown y the arrow F3. An introduction of the retaining of the retaining tooth 6 that

25 prevents the extraction of the tail 3.

The radiused parts 16, 17 on centers C1, C2 allow, as stated above, the structure
to be rendered more rugged, and also allow a better mating with the ables of the bundle,
one of which is shown in 20. The assembly situation is shown in Figure 5 and a further

30 explanation is deemed unnecessary.



20 either in a clockw se or countercl ockw se direction with respect 30 the
rest position shown in Figure 9 according to the direction of introé L A0
of the tongue 103 within the cavity provided in the head 102. The parts
116, 117 of connection of the head 102 with the tail 103 are radiused for
decreasing the siyegaRs @stocmﬁﬁ{efe%@h&b@xgecomeﬂﬁbg&shf‘enwfﬁl@gfe%mgs shown the
structure of Figure™ in one of the two possible 25 [ ocking conditions. For
sinmplicity ofvedticy restingeto thhbead 7. Sisdeahe modificatore sdvore ki Figues 66D e¢latet he

ot her locking conditign is mrror-|ike symretrical, owng to the symetry
of the | ockPRY tetheleckipg togthor pAvlS: ﬁhﬁrqwﬁl bedisgiesed in detaid only; the ptsuciingiodp| e
mrror imagg . that wJl. [.S¢l i etail . In,this Figure 10,

t he cabl e tlﬁlg lgst?erral\éﬁ\}lég §ﬁ‘f§\%‘§?ﬁ"ﬁd‘§5ﬁr§z &gnhﬁg% g’n‘(;ﬁ% %lésn%?rhtl%{oc\ﬁﬁzft I%sqﬁ%ﬁnai ni ng
tootls 106 i gisslasehdréinbdigredi recti on of the introduction of the tail 103 in
10 31 JUL 2003 direction shown by the arrow F3. An introduction of the
tail 103, with the symetrical toothing 107A, 107B causes the retaining of

the retaining togth ] 06 that preven t he.extraction of the tail 103. 5 The
radi used parts 1 8{4’“@7“8%@5?@% g%éeir}o%égcagpp%%cogéngstp IZHYeHBARD: 1t he
structure t : . : I maf.l W th
hecabl o5 SrOTRe D RRHISTEA BrobaRRE g e Lo Mg RoRl bt Rl

si tuati on i anddlsovn thoseFdegeritedabaved a further expl anation is deened

unnecessary. 10 In Figures 12A to 12D there is shown a second enbodi nent of
the lfresent invention, relating to the head 102. Since the nodification

shown in Figuresyi2A-.12D rel ates on t el ocki tooth or paw , 106,
There will be ai WFGUERHCIEEH 0ot BrkeAine Hivtlll s Roiate e b iokiieny i ng
out the renpidgdemuaied M AQRE, hQke vinklhIdindSpard® ik ea13).t Phishakt agndarn

di scl osed herei nbefore. 15 For a better understanding of the nodifications
accor di ng t woRtrgog.egherise tROintriotludtionadd ilarkirgeopemtivnfoi tha saapwobldém t hat
appears with. Lhe conyentional .cable tie st s and also in those described
Sbove. 20 WHERheAEts pumt Ridedt adnSiiie o 2skife ofirn e il bR TiER D sar y
for (she | ocif,nghd sErefBAGH el fRdtEifing §tBr NoRfd BeCifsuffiBichernél silibi@le Hange part 106
(Figure 9). This part 106 cannot be too strong, otherw se the i1 ntroduction
and | ocki ngdmmes@hingroffpart 6tdoastithitea thevefodech dogicdl diémentlin theAlesighendane tinme it
cannot be too yielding, otherw se the quantity of material that has
strength inP'iOﬁBCWOé?s‘{fégiPrlf{:Pds‘lféﬁbl\‘Ré\ﬁISHaWe insufficient. The structure and 25
di mensi oning of part 106 constitutes therefore a critical elenent in the
desi gn and production of this kind of cable tie straps. The structure shown
in Figures 12A - TREstanakre ghowhisFipaebbarD endbtesaki@peshiem td0e dgertdéme.s shown

in these figures, the | ocking tooth 106" conprises a root part 120
confcted with an elastic hinge 121 to a | ocki ng.body proper shaped as a

Sl e L o i .
Shaping 122, 12223 s SR BAIGIIBleS R togBl Poo SoRfhRRCY RO AR 2G5
during the géimested aithepelatic Gthge1tde dcRigUdwipidpen shdped headyhiridahe body

| 06" rotates to the left allow ng the passage of the ton%ue 103 and of the
tooth 107A. polsigernal stat ohirie backing, bodyiicogprissstshedingsedd, B2t 2323084136 Abdgsi ¢ or

irtual 5 hi 1 t hapi 123", 124" wil.l .b tsihde th
outl i ne of MR BOLE ABARNY BiigtinertRtip it be ot B g edigder T6a | n
the ydi recti gayysh'e¥BedYo i.the%@amawngﬂae /{Jagsa%%f gRNdieSumlorhd b ENIRPEMENt
the tail 106 Will have two teeth 107A", IO7A", in engagenent wth the

s ha_pit ngs 12£h_is amuedRa, ovzvi:ngtexo Eegﬁlﬁ*@ls‘ _' t'Lhiﬂ;Qdf thmcltas]tit&@r .v;]dttml hir@eﬂ?@ the\sklaq/pingse

posi tioning,j,s ch,.nore stable w .respec 0 canvent.ional .
constructi o%f.3 ; %%&@HGFW‘G ogiside;thy Qytlipe ?fgtg’? é‘?ﬂﬂhékaﬁ&?‘ﬂf‘g IPFB&‘C&PW resses
when t he ca j 107 4SSl r.at. condition, stressed by the
force indi cg{eg%ﬁéoug 3ﬁhéﬁ§?l?%%bﬁgﬁgﬁgp%§%ﬁgwm tooth 106" will be i %

engagenent with the shapings 124', 123' with the tooth 107A", 107A", but

ow ng to the yielding of the elastic hinge 121 the shaping 122 w |l rest
agaidfist the | ef t Ipthecopditiomal sigpte epgagemsnt.iths @il Gavyilk bavesvp &eth PALIAhe tear

of the tail. 106" wi]] r t t ' 2 [ h

convent | onal™ Sanedhont it 88 SRy 22iertial (s BRSSO 08l vy s,
123", to tepdsitidlidNs midh/ore sEBBPLWING rebgect anthecORendBndl2BnsteRAsgquent |y the
strength to the tear will be guaranteed by the strength of the tongue |06

and not by the hinge 121 with an increasg of reliability of the binding
extrenely higher than that of the conventional cable tie straps.



It wll be clear that the construction and the operational principle of the
25 construction according to Figures 12A-12D may al so be applied to
asymretrical cable tie straps of the tonventional kind. Wth refererklkejilol)))
Figures 13, 14 and 14A a further enbodi ment of the self locking tie strap

according to therpsa@ain dffinihed Sdtetidg anﬂR)N\RhERichaﬁﬁk?%%he%%é@able gd JUL

2003 The head 200 of this tie strap is sonmewhat simlar to the one

di scl osed wittdp is &f theopemtiom! Fonlitiers sGéssedtly 6. foith éndiemet B0Me aoopr FSelse a
head part 20l coupl ed w bars 202, 203 to a conpection body 204 that
supports a P&h‘é‘ﬁégﬁﬁ 6p‘d\‘/d Q@z@a‘an&%ﬂeme@aw the hepiges 4t o pgh ﬂ‘mé’oflbﬁ@ue or

paw 205 i s+ p#Qyi it i€ -] . . 206 A,
207A, arr ané‘gdo%\{%ggn%%égov& ﬁg%ihfgo(g{th?%%H%t(}g},lge%%ﬁ&?g%{bé‘éo%egﬁg%s%nﬁgiI part
209 of the fhedefspapf thEeotI0r Ue this way thed®Bh@heslthieqedrbv@thet thie 6t wibee or pawl

205 in the locked condition engages a pair of the teeth of the toothing
208, 208A dessensdinaybothethieged lrasdr thercopventioselraongirictipn, s by slid infedlocking hi n
t he head 200, ,Th ener.al.,,oper at Lon of,, the.structure ould be clear from
t he foregoi %@haé@@?‘?%t '40%@ aﬁge% :78 rjéaf ’B‘éapr“hgpfe"g?“gdo‘i e¢]chsve‘ﬁy ﬁ’éﬁf erence
to Figure l4A 0oWotheteaPhali bd %ua?i?x‘%ée@_tﬂy%e fenkitfotith€tonl (P aﬁ&‘ﬁ&%)ﬁ e FI gur es
13 and 14 will "be disclosed. 15 In Figure 14A the sane referencés quoted in
Fi gures 13 kinge 214 wiihl dn incrdase af ecliahgity afrihe pandirg exTlemetyahibherahdn theQofithser t ed
int? t he head 200 a‘o the direction shown by the arrow F 14 will bring
the lPeet h 2tARVERENG! £3Dke HS¥HAPY defined in the head 200. The series 20 of
teeth 208A will engage the teeth 206, 207 of the tongue or paw 205, if the
tail part 209 is inserted along the direction of the arrow F 14 (shown
poi nting to the Itefill bertldat that the Léhstructibeabihy ep&atioval prigciplerofthe h teet h 208
and the teeth 206A, 207A if the tail is inserted in a direction opposite to
that of thecamstresiion aggordingdo Figuses @Avé D) ey alsg beppplied ta ayxmmegrivy eadblg tisul |
force scherrﬁti cahh?/ re‘t[)r serlg%(lj by the arrow P is exerted on the tail 209
caused by t HEPEPhHIEFGYSFRBL SN, "hundl e of cables as previously disclosed,
thejhinge stemHS will undergo an elastic deformation so that two teeth of
the series 208A w |l engage both the teeth 208 and 207 provi ded on the paw
205. At the saneWithmefedthcow thg drawingeansl inpaiticular &1 Figofes 7h8, §A,nhecalem HS, a
part 205A wi.ll rest against the hody of the head.of.the strap,sho in
D00, T 1 ries s Shod R Bhols 18 PEdmBiseha Sydetia) bisdpa 03u3B8 %5 o
will be di sshRul R OBiIHRE 203 BRIAL T £ 208AA08; A298MIRhend0BAWAARM, t hus
relieving any stress on'the hinge stem HS that substantially in such
condi ti on pietlboing bothehs béad Id@earat the tribf03kmep b nygrroh bk syrhme 086l st208ke, 205
in the correct, position fa n,_advant ageous di stribution of the forces in
; Lendthathairpridt

pl agd 1 n t HnanksH) witieh ety SHiPPHE ! Ay edpiced Vidn thedecking i s nore
el astically L i : t j raps
re Ut i ooy AES B EleRs 1 8Lt B B G BNES9R0UR RS PR hbbm®y]

Fi gures 15 tapdrrd®s Fa, Fuird Figuree8rkigi logking adtiohhd tieabhgueolddi wighit itles tssad ap
according to the present invention w.ll be disclosed. The head 300 of this
tie strap i K%ipperfemgd by effest elbe ppuitivg loeking by agymmetiigad faote et RaWIHO§ur es 6A

to 6D. The Jﬂgﬁgoﬁgﬁ%rsi\aﬁlsa &ﬂ?eaﬁ“}?@&tﬁ t(?b%ng ?H’PA,%&)?@ Jeﬁ'ﬁ}%ﬁroﬁ b%%he :faqger
25 sides of the tail 103. As it is usual, the tail end 104 of the strap 101 is without toothing

and tapered to facilitate its insertion into the head 102 of the strap 101 in the initial

steps of the locking operations of a bundle of cables or conductors.

In a preferred embodiment, the connection part 108, 109 is radiused with a
30 radius R for a better distribution of the bending stresses at the moment of locking of the

strap on a bundle of cables and for preventing its breakage near the head owing to large



15 to a connection body 304 that supports a tooth or pawl 305 carried by a
hi nge stem 306. The tooth or pawl 305 is provided with pairs of syw%ﬁﬁg
teeth 306, 307 and 306A, 307A, aryanged to nate with a toothing 308
provided on the tail part 309 of the tie strap. The structure is designed
so that thestlest tha@ map debur38omémidnBe aboekadhé Addichi HMaRBRIAGEST Rripgithe Of the
teeth of the toothing 308, 308A depending on the direction of 20 I'nsertion
of the tailus8fdlifd afithastraphe threemr80€.cohditiphd.s enbodi ment t he hi nge stem 306
is made relatively thin in order to reduce the insertion force for the tail
309 within the head 300. The stresses due to the binding action are

count eracted by i i.nst the
25 other reli eviwgﬂ? ?%ﬁ]ﬁég?eii%%\?gggpgég?@ge gﬁgbﬁ?}%&g’t g{tg%}oégg&a@%’g@ﬁ

ref eg ence rygap accdrdigl tethe Inveation. 1ROferehct Hiithb&s eiid) @slthaendf Pigutch g andlsf

| ocking tie strap according to the present invention wll be disclosed, and
that has a shewdowesgonding@apsy symretrical structure. 30 14 31 JUL 2003
The head 400 conprises a head part 401 coupled with bars 402, 403 to a
connection body 404. Both the head part 401 and the connection body 404
each support a tHROYEINMiriSARkad 2 cotifrfies & SRRRET 10XRILY syfdkti8ledty, hi nge
stens 406, 406A. Thé teeth provided on the paw s 405, 405A are arranged to
engage i n tdpenings k@Y fothelpadsage ofithditad 1030tA tieminemioh of thdehadnel hE0 theed Bi ngs
408, 408A provided qn the tai| part 409 regardl ess of the direction of
"nsk tion GroYie g besdhmasiioRnERs th%%faﬁ%eﬁ)?o% 1013 ot i opes 10 and
symetry of L L far i | f: bl heshead is
concer ned aantgggf gltglvgagwr%gltngit%%ﬁ nggylrmﬁ%ﬁﬁggl l}lh%ecs%ﬂ?ﬂerissggé g)l?tél }) the 10
bi ndi ng actradinsetitenhd hwlytdfeheslidad 02 sa thinrel @a@ ¢ atithueochoadedisan3 ahe same
consi derations above discussed with reference to Figure 14A will be valid
for this entdddintentocking tepth prapret ! i lsaddision thars isqupwidebt pesiioning éexcse dar v .
Now, with reference to Figures 19 and 20 a ified tail part convenient
for use 15 IP?‘FGE?CﬁSé‘%étBB%Etq%ém%lfertggge &c*ﬂlngﬁ%mg?gécl osed. As it is well known
to gsperson skilled in the art, Wen tie straps of the type in question are
used, often the operator encircles a bundle of cables or wwres with atie
strap in a sl ackDwingtht lekingrpestibs e sdoleyofthy fetaimpg tdoth 4 0§ agmotate of t he
tie straps i.r}11 20 tqe desired Eos't'on a.ong t he, bundl ? Wth the

i rreversi bl $hFLIRR dloEVaRe o SOURATRIRFRIiSe diReclpt With Fespgqtia the TESIAOPEOn oo many,
even if plaggdniifFiusd @S&oﬁﬂﬁ@{ott‘h@ﬂire&ﬁﬁﬂﬁtintﬁﬁiufzﬁ(ﬁjfp&ﬁﬁe 'tJ%GQ'?@B Al
unnecessary, owing to the irreversible nechanismdue to the cooperation

bet ween | oaké cayitygebvidedinihe hendt I2ng on the tail. An unnecessary tie strap
can_only be renoved by cutting it and throwing it away as scrap with a | oss
of %Q)ney. The tail for tie straps shown in Figures 19 and 20 allows a

prelimnary rel egaghle 1)@/@,3137itq{frc§?ﬁf‘e'&ﬁgﬂ%%eﬂlaa}fﬂjﬁﬁh e thing03 b FEfHERE When

t hese are not conpletel ghtened 1n or to renbve any unnecessary
tie strap pfer dacréasing thdsitesieias dagreibbeaidsed for anot her strapping of
cables of wires. 15 31 JuL 2003
In Figure 10 there is shown the structure of Figure 9 in one of the two possible
25 locking conditions. For simplicity of disclosure, there is shown only one locking
condition; the other locking condition is mirror-like symmetrical, owing to the
symmetry of the locking structure according to the invention, i.e., it is a simple mirror

image that will not be disclosed in detail.

30 In this Figure 10, the cable tie strap is shown in a locking condition in which the

retaining tooth 106 is shown in the direction of the introduction of the tail 103 in

10



The tail part shown in Figures 19 and 20, shown generally in 500, conprises
a first part 501 adjacent to the head of the tie strap (not shown)] aiél 2003

second part 502 adjacent to the very end 503 of the tail. 5 The first part

501 is provided on both sides with toothings 504, 504A that engage

i rreversi bliyes WaS, i i IF Phel { trap,
and wi th o Hop SR S R e i PR of Bskl® LR e sy Rgll et |

sl ope at t heothiagtlO7A, i TRIcas@Othe setanink of et remining toetel 66 thhteprbvenkd thg does
not occur and the partially inserted or 10 slack part of the tail may be
renoved, | fxXWREOEPAINE taill@ t he head of the tie strap. Further, the very
end 503 of the tail 500 is provided with a taper 506 to facilitate the

insertion of the end 503 of the tail 500 into the gap on the head of the

tiestrap, gradudlelydigarfarsing (thenebmsisiccl, (O Mowl Aesthiel abdeetns stiff paw
or pawls. 15 Various other nodifications to the foregoing disclosed
enbodi nent strugtiite tn devréralessd memtrugged dndsasositiom abetienmatieg avith. thababdes afhe

particularly described.preferred emodinents e.intended to,be,

P st rar Ve Biie, 6t of RRERE SHRanah 0. FHE ASPEEDCLBIRTTR Shaes i Eighes B i s
set forth iaﬂdﬁlﬁ?rtﬁe‘?lek@%zﬂgm% a‘%er;%d lﬂ,ﬁecesé}y_JUL 2003 -17 What is clained is
1. Acable tire conprising an elongate generally planar strap body having a

tail at one end and a head at the other end, said strap having strap teeth
on opposed planar body surfaces; an el ongate strag CEassagfeway in said head
?

havithg a pair ofln §igyeeseldoloediDhidjereds shoxaha gasand enbedigient atdhe presemi d t ai |

head ona- ot ientiehaClfe Rk heL GBSk R bdflleRBo R IR RARRP (A4 DY '
def | ect abl @elh@s o9 ERY IpAEAR R SGHWI1061BEGSARBE di¥cloie dbrsit sAp theeet h of

an associ ated one of said opposed surfaces upon insertion of said strap
into sai d posdgugakdle laticridamiag outihd refhaiadariodthe Iead A0Z,aitich isiidengicaktioai m 1

wherein sai d | ocking el enept i.ncludes a defl ectable hinge nenber and an
| ocki ng mﬁFg@Fﬁ‘?Sﬁieé’gfliiFﬁ’?e%%ﬁef%et h said deflectable hinge for engagenent
wityy said strap. 3 . A cable tie of claim2 wherein said | ocking menber is

symmetrically
For a better understanding of the modifications according to Figures 12A-12D,

it is advisable to mention a problem that appears with the conventional cable tie straps

and also in those described above.

20 When the cable tie strap has been locked, the strength necessary for the locking
is concentrated, in practice, in the virtual hinge part 106 (Figure 9). This part 106
cannot be too strong, otherwise the introduction and locking operation for the strap
would be difficult. At the same time it cannot be too yielding, otherwise the quantity of
material that has strength in the fastening step would be insufficient. The structure and

25 dimensioning of part 106 constitutes therefore a critical element in the design and

production of this kind of cable tie straps.
The structure shown in Figures 12A -12D enables this problem to be overcome.

30 As it is shown in these figures, the locking tooth 106' comprises a root part 120

connected with an elastic hinge 121 to a locking body proper shaped as a symmetrical

11



formed having oppositely directed | ocking teeth. 31 JUL 2003 -t g 4. A
cable tie of claim3 wherein said symretrically fornmed | ocki ng nenber

i ncludes at |east two teeth on opposed surfaces thereof, said tegffllof0ldne
surface for engagenment with two teeth of one of said opposed surfaces of

id st t S. bl
tre of of aiBtmRLREr THilloGking Bl ool M PLS LRESEATRER a2, D001 ©
engageabl e Aé iths shaine iRFaghrk QEB;@GU@ tAgirkerfige oﬁérﬁﬁ&SofthA&néuNWthﬁthhe

ASQA{y9A9A59AAALALA AHLA(lLA9AF9ALI9AY[f%
&%/\ay(>0/ (:hpad 102, the body 106' rotates to the left allowing the passage of the tongue 103 and of

f‘ga]ytcg] L EEEeLAR ool G abeabratl ahe fl RS Ve hd S ofhapl cal cal ca
' xHI§ e ROGU| st e/ Yhiel hapingd east q%cailp@é &fi‘ﬂi&ﬁ]tﬁsn@é gRlondl et Galcraal cal ca
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RFUFFF8G,
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Lcaled s caloelegealsaledl cnsalosl sl en) eoleal saloslan) el ol g o
ca) g1 cal cabaaleabarl ekt gl&%%gﬁ&ﬁkﬁﬁ] LG4 4 £ ARRLEAE col oo

cald 000+

qoadj 4qqq8r }»eya’ d1 L0ZAc] betedwing eathe aletdihg of the]ellic aingalicalinashasihgabe ajita] ca] ca
] ca] cal ca] ca] ca] cal ca% caJ ca] ca ca J]calcal 8rrrCsssHtttt5uuuuuuuvl vvvvOw
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It will be clear that the construction and the operational principle of the
25 construction according to Figures 12A-12D may also be applied to asymmetrical cable

tie straps of the conventional kind.
With reference to Figures 13, 14 and 14A a further embodiment of the self-

locking tie strap according to the present invention will now be disclosed.

30

12
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$10% & ()- brooddd: ééa tbGogagnedtio@bodp §R& thay su@p@mm@:}{mwm% 2060carri@yby a

10zs63" 10% & / & 109 --$10% * 109% 10% BYNCK9% 10%%
Yo 10ve (JRSEVER S TORGOREE) PoThYRY oy dhiith PR sty tee
R) dEYNCKI%6,b@%0674nd DYE:. 007 AL Oinbdd QA& Wik of MV B7 ;ids 28R Yolilied on t
1098 () -) ) GAEYNCROS 10008 08 f ML BoR (5= S 1058 () A o lotiied on the
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the locked condition engages a pair of the t th of the toothing 208, 208 A dépending on

the direction of insertion of the tail 209 within the head 200. The general operation of

the structure should be clear from the foregoing description and will not be repeated

10 here.

With reference to Figure 14A now the specific operation of the tie strap shown

in Figures 13 and 14 will be disclosed.

15 In Figure 14A the same references quoted in Figures 13 and 14 will indicate the

same parts.

The tail part 209 inserted into the head 200 along the direction shown by the
arrow F14 will bring the teeth 208 along the cavity defined in the head 200. The series
20 of teeth 208A will engage the teeth 206, 207 of the tongue or pawl 205, if the tail part
209 is inserted along the direction of the arrow F14 (shown pointing to the left in
Figure 14A). The converse will occur with teeth 208 and the teeth 206A, 207A if the
tail is inserted in a direction opposite to that of the arrow F14, i.e. from the left in
Figure 14A.
25
When a pull force schematically represented by the arrow P is exerted on the tail
209 caused by the binding force on a bundle of cables as previously disclosed, the
hinge stem HS will undergo an elastic deformation so that two teeth of the series 208A
will engage both the teeth 208 and 207 provided on the pawl 205. At the same time
30 owing to the elastic yield of the hinge stem HS, a part 205A will rest against the body
of the head of the strap shown in 200A. In this way the force exerted by the pull force

13
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1098 () --s---.. IntHswakassioddstem HS may be manufactured so that it is more elastically
pliable. This fact proves advantageous when these tie straps are utilized with automatic

insertion tools.

10 With reference now to Figures 15 and 16, a further embodiment of the self-

locking tie strap according to the present invention will be disclosed.

The head 300 of this tie strap is also similar to the one disclosed with reference
to Figures 6A to 6D. The head comprises a head part 301 coupled with bars 302, 303
15 to a connection body 304 that supports a tooth or pawl 305 carried by a hinge stem 306.
The tooth or pawl 305 is provided with pairs of symmetrical teeth 306, 307 and 306A,
307A, arranged to mate with a toothing 308, 308A provided on the tail part 309 of the
tie strap. The structure is designed so that the tooth or pawl 305 in the locked condition
engages a pair of the teeth of the toothing 308, 308 A depending on the direction of
20 insertion of the tail 309 withing the head 300.
In this embodiment the hinge stem 306 is made relatively thin in order to reduce
the insertion force for the tail 309 within the head 300. The stresses due to the binding
action are counteracted by ridges 310, 311 and 310A, 311A that rest one against the

25 other relieving from excessive stresses the hinge stem 306.

With reference now to Figures 17 and 189, a further embodiment of the self-
locking tie strap according to the present invention will be disclosed, and that has a
head with a doubly symmetrical structure.

30

14



S10%&' ()-@0%& ()-10%& () - 31 JUL 2003
10% ()-1-109%& ()-$10% ()-../\////aB~ @9% 10! K

(109% ()-!vsY40%& ()-SYL0%CE ()-#S 10%& ()- 3" gl0%&’ () -

$109%& ()-/<0001h11dE~ @9% 10! K4 109%& ()- 3! 10%& () -

FLIOVE ()- 5 109 b @ 2400 o o WO b ARPRELS08 195 1, 8! 10%€ (-

f10%& ()-s' moY

10: s10%&' ( kosindediBffBody 4®BB3HA5th-theKebd Yoah@ tHe cbﬁfYécﬁoﬁbod 404 each
| 1092 & ()-10%& ()-10%& ()-S109%& ()- 10%& ()- 4. 555. 6[66dEbCK9% 10! K

#10% & ( ) - superia ongu®ow@iv(l)405] AWy, gespyctivelye@Tie 9lby hinge stems 406, 406A.

10% & ( | 777USdEDbCKI% 10! K- 10% (V &' 109z &'

o 15528 () I GEPRY N0 OB AL s NarE gk B aq et the ket 107EE ()
0% L : / K

10z15§" (12)0/ ?ﬁ %%{)‘})"8?3% ) %Wéagh ?’)ﬁe J’P%@%&% r{g%mty %A(%“)‘%%i“o@‘ Ege(tﬁl} pér}/oz
=~== >A>D>10Erégﬁrd|l@$ o,filﬁp/tg&C(I))n s ¥@&on bf thtQRH &Y thhihﬁﬁ’gﬁee(d)mo%g&' O)-

109%g8&: () - D>>>A??N(@B /K 102(10%& ()-! T%10%&: ()-# 10%& ()- "10%& ()-f y

10%& ()- 10%& () - GENAABMBBRAE: / K 107

410%9& ()-3110% Y8&: () an c%p;e <a§
10%98&! () - BBCI:(I%%%@T&/ %:%bé?% %52' ﬁﬁ%ﬁ% ra@“"?ri’%é%% ey Ip3FEgrgf the tail
10gL: * 10%g&ntb )the’hehd %@ &orckm@6 4%d B8 & s thnietri dADRISINBREB KT the %tréﬁ%?d&é to the
@0%&' ()- 109&' ()-&9$109%&' ()- |
binding action when the tie strap is in the operative condition. The same considerations
above discussed with reference to Figure 14A will be valid for this embodiment and a

further discussion is considered not necessary.

Now, with reference to Figures 19 and 20 a modified tail part convenient for use

15 in the above tie straps will be disclosed.

As it is well known to a person skilled in the art, when tie straps of the type in
question are used, often the operator encircles a bundle of cables or wires with a tie
strap in a slack condition and subsequently performs the tightening of the tie straps in

20 the desired position along the bundle.

With the irreversible lock tie straps known in the art, an extra tie strap too many,
even if placed in a slack condition, cannot be removed if considered unnecessary,
owing to the irreversible mechanism due to the cooperation between locking pawl and

25 toothing on the tail. An unnecessary tie strap can only be removed by cutting it and

throwing it away as scrap with a loss of money.

The tail for tie straps shown in Figures 19 and 20 allows a preliminary
releasable (non-irreversible) placement of the tie straps when these are not completely
30 tightened in order to remove any unnecessary tie strap permitting that the same be

reused for another strapping of cables of wires.

15
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with a number of gently sloped teeth 505, 505A on the part 052. The slope at the left in
Figure 20 is such that an irreversible locking does not occur and the partially inserted or

10 slack part of the tail may be removed, if necessary, from the head of the tie strap.

Further, the very end 503 of the tail 500 is provided with a taper 506 to facilitate
the insertion of the end 503 of the tail 500 into the gap on the head of the tie strap,
gradually overcoming the elasticity of the relatively stiff pawl or pawls.

15

Various other modifications to the foregoing disclosed embodiments will now
be evident to those skilled in the art. Thus, the particularly described preferred
embodiments are intended to be illustrative and not limited thereto. The true scope of

the invention is set forth in the following claims.

16
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1. A cable tie comprising :

an elongate generally planar strap body having a tail at one end and
a head at the other end, said strap having strap teeth on opposed planar
body surfaces;

an elongate strap passageway in said head having a pair of opposed
openings at each end for insertion of said tail into passageway from either
direction;

a locking element supported by said head and extending into said
passageway, said locking element being deflectable for non-releasable
locking engagement with said strap teeth of an associated one of said
opposed surfaces upon insertion of said strap into said passageway in either

said direction.

2. A cable tie of claim 1 wherein said locking element includes a
deflectable hinge member and an locking member integrally formed

with said deflectable hinge for engagement with said strap.

3. A cable tie of claim 2 wherein said locking member is symmetrically

formed having oppositely directed locking teeth.
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opposed surfaces of said strap upon insertion of said strap into said

passageway.

’ 5. A cable tie of claim 4 wherein said locking teeth of said other

surface being engageable with said head for reducing hinge stress.



