and an integral toothed band for .interengagenent therew th, said socket
bei.-ng provided with a bore for operative interconnection 5 with the
renote end of, the*toot hed band. Bi nding nenbers of this kind have been used
to bind el ectrl c and other wires and lines, and are generally well-known.
Suchwstructures in which a band adapt ed -tozsecure wres or |ines, 10 and
conprising a | ocking socket having a plurality of locking teeth through.
which the band is firmy inserted are disclosed or nentioned, for exanple,

in the publications of Jap ese Ut||| Vb Publ j cati on 869/ 1979, |
6375/ 1976 and 24205/ 1972 1%[}‘ %‘é?‘r&ga‘%%ﬁqg%f%?gﬁﬁﬁgs/ 8874 and
Japanese -Pat ent Publ i 128 76, Th pr| r_ar i ndi Qg

suffer fromthe di sad\c}'g’rﬁ 2%%) W?és%éﬁma.? [ #“E tPB'rtr?’ﬁ
axial direction of a t t hl'y

i nsertabl e through thggﬁjgbggﬁé#%%%ﬁf ‘%ﬁ?"’%’%‘?f Oﬁa§§h§§g?%

The mater| o may t hus SR EEORIAE PO ok PEE Sofbrd bivbobBRCORRI 10
congli ti ons, suchj as 2%ith #1fe IrsMPESt e @fdtﬁgr&%wegxp%aenced during |
. Binding members of this kind have been used
“to bind elect:ic and other wires-and lines, and

-2- This invention relates to a ratchet tie of the kind conprising a socke@

are generally well-known. Such structures in
which a band adapted to secure wires or lines,

10  and comprising a locking socket having a plurality
of locking teeth through which the band is firmly '
inserted are disclcsed or mentioned for example,
in the public_ations o.f Japanese- Util:.ty_ Model -
Publication Nos: 42869/1979, 6375/1976 and 24205/1972

15 - laid open Nos: 5281/1978 and 115389/1974 end
Japanese Patent Publication No: 12831/1976. These
prior art binding members suffer from the diéadvantag'e
that the band is inclined with respect to the axial

N direction of a through hole in the socket and is

| 20 - not smoothly insertable through the hole., so that

. a force in a direction other than axial of the band
acts to strain the connecting parts of the _loclcing
teeth. The material may thus be deformed by
fluctuations in environnental conditions, such as

25 the temperature and humidity experienced during



easi ng adsorption of noisture. Locking of the 5 ~ tie device is
reby nade inperfect and the engage- nent becones | ess secure. Accordlng
/\.Io t he know edge obt ai ned by maki ng binding strength tests, in a

of the tie over a long period.  For exanple, a pol yam de resin expands
(EEE}lderably with the rise of the humdity or tenperature and with
e

conventional tie arrangenent, when a high tensile strengthis 10 Nt
applied, the socket wll deform with resultant weakeni ng of | ocki ng

capability and binding ef fedt s The present invention has it as an object -
to provide a ratchet tie wherein the defects of the 15 '~ conventional tie

assenblies are alleviated, and mherein t he use of the device is snooth and

positive, u%%ﬂ o rqu%ggqggpgyig 36Eh Flon erl%gs According to

the present i nvention th *ie conprising a -

ocrativad R conﬁsﬁ???#&@##%ﬂéifﬁgésgé%%‘n‘b&%% e tpon"the ¢ oot hed
band, sai ¢nand seeloFy thied HhiAdity 30HRRHAtUre and with
increasing adsorption of moisfure. Locking of the
5i tie device is thereby made imperfect and the engage-
ment becomes less secure.

According:td_the'knowlnge obtained by making'
binding strength tests, in a conventional tie
arrangement, when a high tensile strength is

10 applied the socket will deform, with resultant
| weakening o; locking capability and binding
. effects. | | |
The present invention has it as an object
to provide a ratchet tie wherein the defects of the
i5 conventional tie assemblies are alleviated, and
~ wherein the use of the device is smooth and
positive;_and interengagement is assured over _

long periods.

. According to the present invention there is
20 provided a ratchet tie comprisingea socket and an
being provided with a bore having an arcuate surface for
operative interconnection with a corresponding surface upon "
the toothed band, said band being provided on another face

thereof with a



thereof with a plurality of ratchet teeth, said bore includg a pivotally :§
mount ed ratchet adapted to ride over the ratchet teeth of the band during /
assenbly, and to pi.vot to interlocking engagement thereafter, characterized

in that an aperture is -provided geerally perpendicular 5 to the bore,

sai d..apeypture accommodating a projection form ng part of the ratchet,

mheﬁeby Sai d projection becones | ocked agai nst a face of the aperture when

the ratchet and the toothed bond are fullé Lnterengaged The bore is
preferably enl arged and proflled to provide a lead i'n to the tip of

the band in use. The ratchet .is mount ed Qn one side of the bore, said
aperture being sized such that said ratchet may pivot in a plane

substantially perpendicular to the axis of the bore. 15 ° As the tie

of the present i prardliof ¢ofs ratcheentéedhy cnhidshdre fucluding Bhpivwwsakly mbweted

being laterally defoned, even if a strong fastening force is applied to it,

i nt er engagenent wekthetcadaptied tckidernuer thertatohet teeth adcthieoband Haringian

along the axis of the bore will have little effect on the 20 connect i ng
port ions of t he iasgembiye and to pivot to interlocking engagemnt thereafter,
- F  characterized in that an aperture is provided generally perpemdicular

5 to the bore, said ape:_:ture aecombdating a _projection forring pait
ef the .ratchet, whereby said projection becomes locked against
a fa.ce of the aperture vhen the ra.tchat and the toothed 'bond are
| fully :I.nterengaged. _ .
The bore is preferably emlarged and pmoﬁlad to provide
10 2 lead in to the tip of the band in use. Te ratchet 15 . mounted
on: -one side of the bore, said aperture be:l.ng aized such tha.t '
sa.id ratchet may pivot in a plane subatantially pe::pend.im:.lar
to the axis of the bore.
15 As the tie of the present invention is so configured
" as to prevent the socket from being laterally defometl, even
if a s*mig fastening force is applied to it, interengagement
. vill be positively mads. 'Forces in a directicn other than
' along the axis of the bore will have little effect on the
20  commecting portioms of the' tie. The N




-5- nmeshin of the toothed band with the socket and of the rack of engaging'

teeth with the locking teeth will remain positive and, even if the binding
made for a long period, the socket will be 5 little. deformed and t he
gagenent- will be positively prevented from being.rel eased 'or |.0osened.
o

| owing i's a description by way of. exanple onl'y“and with reference to -

5 the acconpany- ing draw ngs of nethods of carrying the invention 10 I f

effect. In the draw ngs: - F5gure 1 shows a preferred rachet tie of the -
present invention, Figure 1Ais a side view, Figure 1B is a plan view and

“Figure 1C 15 is a bottomview. Figure 2 is a magni fi ed -secti oned vi ew of
an essential part on I|ne A-Ain Figure IB. Figure.3 is a sectioned view on
line B-Bin Figure li. Figure 4 is a perspective sket ch

show ng 4 S{%@%f Ughe b@éé’{:ﬁeéebgﬂd' been! e Ebeiet Bnids a sectioned vipw

of the e parts as they are interlocked, Figure 5A shows the bant .

bei ng i ngerigd, rdelw 62 éﬁgageﬁ@ ket wiwhemhboawkmg position and Figure

5C.shows 1t being
teeth will remain positive and, even if the bindlng

is made :or a long period, the socket will be _ |
5 little deformed and the engagement will be ." _ .. »
positively prevented from ‘being released or loosened | |
Followins is a descriouion by way of .
example only and with referenoe_to the accompany-
ing drewings of methods of carrying the_infention
10  into effect. = . o
| In the drawinzs--
Figure 1 shows a prererredlrachet tie
of the pvesenu irvention, Figure 14 is a side
view, Figure 1B is a plan view and Figure 1C
15 . is a2 bottom view._‘ | .
Figure 2 is a megniiied sectioned view
‘of an essential part on line 4-A in Eigure 1B.
; Figure 3'is-a sectioned view on line
'3—3 in Figure 14. |
20 . - . Figure 4 is a perspective sketch showing
the band Jjust before being inserted.
Figure 5 is 2 sectiomned view of the
essential parts as they are interlocked, Figure 54
shows the band being inserted, Figure 5B shows it
25 when locked in position and FigureHBC shows it being

prevented from being released.



prevented from bei ng rel eased. In Figures 1A to 1C, socket 1 and band 2
are integrally forned, the band 2 i's fornmed with a convex or concave curved

(7

upper- surface 3 and is provi-ded with longitudinally extending 5 ribs 5 .

at. each edge of a'lower band surface 4. A ratchet rack 6 of serrated
engaging/teeth is formed between the above-nentioned ribs 5. The band 2
term-nates at its end remote fromthe socket | in a portion which gets
gradual I'y thinner;, and is 10 rounded at gts tip. The tipis

i nterconnectable to the socket 1. The socket -1 has a | ocking menber 8
formed integ- rally therewith through a connecting part 8a within a through
bore 7. The | ocking nmenber 8 has a plurality 15 of ratchet teeth 9 and a
projection 10 formed on tIEn Eigumes AA tie Ik risocket drerd fbamd tde rat chet
teeth 9. The locking nmenber 8 is arranged within an aperture ||, generally
at.right- angles to tame sntegraklytformes, tthe thand 2 tis deymezd t he

S ret g e tain & Sinvex o condave curved upper sirtasec © 1"
fe- . 3 and is provided with 1oﬁgitudinaily-extending
| 5 ribs 5 at each edge of a lower band surface 4. A
| ratchet rack 6 of serrated engaging teeth is formed
between the above-mentioned ribs 5. The band 2
terminates at its end remote from the socket 1
in a portion which gets gradually thinner, and is
10 rounded at its tip. The tip is interconnectable
| to the socket 1,
The socket 1 has a locking member 8 formed integ-

-rally therewith through a connecting-part 8a within

a through bore 7. The lockirg member 8 has a plurality

15 of retchet teeth 9 and a projection 10
'~ formed on the portion of the member 8 remote from
the ratchet teeth 9. The locking member 8 is
arranged ﬁithin an aperture 11, generain at right-'
angles to the axial direction of the bore 7 through
';;- .20 the socket 1. | |
o The inner wall 12 of the bore 7, facing the
locking member 8 in the socket, is arcuately
formed.to provide a suitable concave or convex curved
surface for co-operation with the arcuate upper

25 surface 3 of the band 2. A lead in portion 13



formed to provide a suitable concave or convex curved surface for

co- operatlon with the arcuate upper 25 surface 3 of the band 2. A | ead

iAportion 13 for the band 2 is formed in the wall of the socket-

S|te the end of the surface 12. The reverse faces 14 of the hore 7
~8X vend in the axial direction and form channels for the accormodation of . .
(. ‘the ribs 5 5 of the hamd 2. The socket 1 having a | ocking nenber 8

connected to it and the band 2 are integrally forned of a Plastics '
‘material. The material to be used may be a pol yam de, pol ypropyl-ene or’ any

ot her thernoplastic 10 rresin; a hard plastics material of high
flexibility is preferred. The socket 1 of the present invention can be nade
very small, and even when including the l'ocking nenber is easy to nould,

and to s&par dhe bedd @hd s Formeduini. tihovalderofirthé 1soekeitsposed
perpendi cul ar to the bore 7 and communicates therewith; and is provided
with engSBBﬁ’éﬁ-ftes#‘fea(%’-dl?f IW%M#Q&] 12herThecrevense i s wound ‘about 20

a bundl e _of S e and ipserted through
faoes Ei ofw%he 7 extend in the axi direction

_ and form channels for the accommodation of the ribs
5 5 of the band 2.

The sooket 1 having a looking member 8 connected
to it and the band 2 are integrally formed of a
iplastics material. The material to_be used-may be
a polyamide,-polypropylene or any other fhefmoniastio -
10 ‘resin; a hard plastics material of high flexibility
is preferred
The socket 1 of the present invention can be
made very small ~and even when inoluding the locking
member is easy to mould, and to separate from the
15 °  mould. B | | o
The aperture 11 is disposed,perpenoicnlar.to
the bore 7 and connunicates therewith; and is
provided with engagement surface 15. - e
In operation, when the band 2 is wound about |
20 a hundle of wires, fo: example, and. inserted through
the bore 7 of the socket 1, the ribs 5 of the band
wili be guided by a lead in 13 to ensure smooth
axial insertion thereinto. The ratchet teeth 9
mesh with thé teeth of rack 6 by the arcuate locking
25 movement of the locking member 8 and its conneoting
part 8A,




the bore 7 of the socket 1, the ribs 5 of the band will be guided by a lead -
in 13 to ensure snmooth axial insertion thereinto. The ratchet teeth 9 nesh (Ei)
with the teeth of rack 6 by the arcuate | ocking 25 novenent of the

| ocking renmber 8 and i'ts connecting part 8A. -8- As the band 2 is- .

inserted if is guided by the lead in 13 in the side wall of the socket "1 so

as t'advance in an axial direction alogg the arcuate surface wall 12.

Hence, a force 5.. in a direction dftﬂgrent fromthe above-nentioned axi al
direction will have little effect on the assenbly. Thus, no force other

than that acting on the socket as in Figure 5A wll have a si gni ficant

effect; projection 10 aCtSA&C%ﬁ%éﬁﬁn&OZ istﬁQ?rtgﬁ i@C%Engﬁgabhp% f the

ratchet teeth in use. Wen the 2 1s Inter ed w e socket 1 as
in Figure 5B, even iftie De&€ 281F3 {ntHRe J55880WE1100¢ LRE! bBEke%SlShOV"”

in Figure 5C 15 the projection 10 of the | ocking nenber\M
prevented by the Oppqa@daMBtc afvénce ih émoaxial direction along
o _ ‘the arcuate surface wall 12, Hence, a force
55. ~ina direction difrerent from.the above-mentioned
o axial direction will have little effect | p
' - on the assembly. Thus, no force other than that
‘acting on the socket as in Figure 5A will have
a significant effect; proaection 10 acts to reine
10 force the locking action of the ratchet teeth in
| use. N . | ) i
‘Vhen the band 2 is interlocked with the
" socket 1 as in Figure 5B, even if a force acts in
| the disengaging direction, as shown in Figure 5C,
15 the projection 10 of the locking member will be
' prevented by the opposed wall surface 15 £from
being rotated. - The surfaces of the locking teeth
9 will tend to move slightly out of the perpendicular
to the axis of the_bore 7, and the locking member
» 20 8 will be subjected to a force by which it is
pushed toward the arcuate wall surface 12,
Forces other then in the axial direction will have
little effect on the connecting part 84 of the
locking member and therefore the interengagement
25  will be kept positive.



[‘y .

being rotated. The surfaces of the looking teeth 9 will tend to nove
- slightly out of the perpendicular to the axis of the bore 7, and the
. Ccki ng nenmber 20 8 will be subjected to a force by which it is pushed
rd the arcuate wall surface 12. Forces other than in the axial
rection wtll have little effect on the connecting. part=8A of .the | ocking

’nenber and therefore the interengagenent 25 w |l be kept positive.
Specifically as the projectgon 10 of the |ocking menber 8 contacts the
opposed wal | surface 15 of the aperture 11 provided at right angles to-the
axial direction of the bore 7 in the socket 5 1, the band will be
positively prevented from di sengagenment. Further, even if the side wall of
t he sockeSpécifideldyned, theeproljeciibavddt apfer&xt dotlkdng aces and the
-arcuate curved surface 3 of the 10 band toget her with the arcuate inner
wal | 12 amembendSi acnbaoctst thebopposedi Maldl warsLaceedi he teeth of the rack
6 and the ratchet teeth 9 within the socket in a fixed inter-relation and '
there- fo®g, tbeeﬁpﬁmmé"aP@OMi@@@uéﬁ Mehdr anglng Hre

the axial direction of the bore 7 in the socket

wt

5 1, the band will be pcsxtively prevented from

disengagement. , -t
Further, even if the side wall of the socket |

1l is deformed, the ribs S.have tapered end

| surfaces and the arcuste curved surface 3 of the

10  band together with the arcuate inmer wall 12

~and lead in 13 of the bore 7 will always
keep the teeth of the rack 6 and the ratchet teeth 9
within the socket in a fixed 1nter-relaticn and there-
fore, even it there are fluctuations of temperature
- 15 and humidity over long periods the assembly will

not separate or loosen and will be kept in a desired

-inter—engagement.
Further, because of the fastening force applied
on the assembly, the curved surface of the band 2 |
20  wil tend to deform to a nmearly flat surface. Thus, .

the force tending to return the deformed band to its
original form will prevent the problem of"slip"
from the bound articles. |
'Thus, the ratchet tie-acccrding to the present
25 invention can smoothly and positively lock bundles



”

15 and hum dity over long periods the assenbly will not separate or

| oosen and wi Il be kept in a desired inter-engagenent. Further, because of
the fastening.force appli-ed on the assenbly, the curved surface of the band
2 20 wil tend to deformto a nearly flat surface. Thus, the force
tendi-ng tg return the def ormed band to its original formwill prevent fhe
proBem of- "slip" fromthe bound artitl&8.=Thus, the ratchet tie according
to the present 25 invention can snoothly and positively lock bundles
-10 - 1 of wires or other elongate articles, and is 2 adapted

ti | | to, b f 1- CLAI
Ré;a;gﬁe?rtye gbn%r?i&ﬂg géggcﬂﬁtgﬁﬂﬁraﬁlgﬂgégFaﬁrFBGiﬁéd BRAd it

| nterengagenent there&ﬁéﬁte&aﬁgﬁfcuﬂr? 29 BEOYsdgd L8 ion‘g
3 period. | -
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bore havi ng ‘an arcuat.e surface for operative .interconnection with a o
pondi ng surface uponaltl Imﬂl H“ emﬂ‘ sai d band bei ng provided on
) face thereof. with chet teeth,” said bore including

tally nounted ratchet adapted fo ride over the .ratchet teeth of the

- -Dapd” during assenbly, and to pivotiio-interlocking engagenent hereafter,

v characterlzed in that an aperture is provided generally perpendicul ar to** :
the bore, 10 said aperture accommpdating a projection formng part of the
ratchet, whereby said projection becones | ooked against a face of }he _
aperture when the ratchet and the toothed bond are fully interengaped. 2.

A tie according to claim1 wherein the bore is enlarged 15 and profiled to
prOV|d§LéIN§ad intothe tip of the band. 3. A tie according to e|ther. of
claims 1 or 2 wherein the ratchet is mounted on ne side of the borg, said

=

aperture. bei ng si Al el JoRked Wid i n a plane sub- 20
stantl&lly perper%dlcﬁ%ar to %L %s?'oﬁ]he bor e. - 12 - 4. Atie
accor dighg st g:?lmt%o‘ﬁﬁ%’de%n'& FR&I 19t etfedgagda@in® Opposed to the ratchet

. has an %% dlat ace . Atie according to any preceding cl ai mwhere| n a
renot e ¢htewith, said socket being provided with a .

Cwl

[l

bore having an arcuate surface __for operat_n.ve..
i'nterconnec_tion with a co:érespondi_ng surface upon
the toothed band, said band being provided on
'ahothe_r face thereof with a plura_lity of ratchet
teeth, said bore including a pivotally mounted
ratchet ada'pted to ride over the . .
Tatchet teeth of the band during assembly, and to pivot to
interlockmg mgagment thereafter, characterized in that an
aperture is provided gemerally perpendicular to the bore, -

10 said aperture a.c_cmodating a projection forming part of the
ratchet, whereby said projection bec_ome.looked against a face of

- the aperture when the ratchet and the toothed bond are fully

interengaged.

2. A tie sccording to claim 1 vherein the bore is enlarged

25

15 and profiled to provide a lead in to the tip of the band.

3. A tie according to either of cla.i.ms 1 or 2 wherein the

ra:beﬁet is mounted on one side of the bore, said aperture

being sized such that said ratchet may pivot in a plane sudbe
20 stantially perpendicular to the axis of the bore.



L

of the projection is accessible for novenent to di senage the ratchet from

the band. 6. A tie according to any precedi ng II lmm ﬂm]"ﬂnte surface 1 9.3
of the band renpte. fromthe teeth has an arcua

according to.any'preceding claimwherein the Iongltudl nal edges of t he

band eaéh terminate in a rib to support thesteeth. 15 8. A tie according

to saim 7 wherein the bore is profiled to receive the ribs. 9. A ratchet :

tie substantially as hereinbefore set forth 20 with reference to and/or as

illustrated in Figures 1 to 5 of the aconpanying draw ngs. '
4. A tie a.ccording to claim 3 wherein a partion of the bore

opposed to the ratchet has an arcuate face.

5« A tie according to any preceding claim wherein a remote end
of the projection is accessible for movement to d:l.sengagé the rafehet
from the band. -

- e e .-

-~

e

6. A tie according to any precgdi_ng'cla.in vherein the surface
10 of the bend remcte from the teeth bas an arcuate profile.

7. A tie aocording to any preceding claim vherein the
longitudinal edges of the band each teminate in a rib to support
the teeth.

15 _
8. A tie sccording to claim 7 vherein the bore is profiled
to receive the ribs.

9. A ratchet tie substantially as hereinbefore set forth
N 20 with reference to and/or as illustrated in Figures 1 to 5 of
the accompanying drawings.

W




