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A SELF-LOCKING CABLE TIE STRAP WITH A SYMMETRICAL
STRUCTURE

F LD OF THE INVENTION:
- The present 1nvent10n relates to a self-lockmg cable tie strap with symmetrical

structure.

BACKGR NT
In the state of the art are well-known self-lockmg cable tie straps for bmdmg

together in a bundle wires or cables for the realization of harnesses of any kind. .

The cable tie straps according to the knowh art comprise a head part provided
with a retaining tooth or pawl, sometimes realized svith a metallic insert, arranged to
cooperate with a flexible member iniegral with the head and provided with a toothing
on one side arranged for engaging in an irreversible way the retaining tooth or pawl a't_
the moment of the fastemng of the bundle of cables and wires. These tie straps
according to the prior art have the tooth or pawl in the head that operate in a

unidirectional way and are arranged to cooperate with the toothing on the flexible

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

~ This known construction of the self-Iocking tie straps with an irre?ersible.
locklng entails that owmg to the asymmetncal structure of the same, at the moment of

. 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

‘with a releasable locking with a symmetrical strhctura used for the terhpofary locking _

of electrical cords of electrical or electronic apparatus during the packaging, havinga
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- of'the tapes to an automatic binding tool.

symmetrical structure that is however not suitable for assemblies of the industrial type

‘and that do not show the capabilities of 1ock1ng and safety of locking of the cable tie

straps for industrial use mentioned above.

~ Itis also to be remarked that in the cable tie straps for industrial use to which
the present invention is mainly referred, the known asymmetrical structure does not
shown inconveniences when these straps are applied by hand; a minimum amount of

attention on the part of the opetator is sufficient.

However, in the case of binding machines of the industrial type, the asymmetry
of the known cable tie straps entails sevefal serious inconveniences. The cable tie |
straps according to the prior art owing to the asymmetry cause a partially free binding
at the.Base of connection of the flexible part or tail with the head part. This free part at
the base of the head assumes a more or less acute angie in relation to the pull exerted at

the binding and related to the diameter of the cables, straining the material of the strap

- at the connection part with the head possible development of nicks or breakage at the

connection base.

The'stréps according to the prior art are provided as tapes to allow the feeding

e

The asymmetrical shape of the straps accoi‘ding to the prior art fed from an
auxiliéry distributor is the mam origin of jamming of the mechanism of the auxiliary
distributor as well as of the binditig tosl and the. feeding conduit, since the feeding
method is based on a transfer of the strap along a closed path by fluid propulsmn

(compressed an') The onentatlon of the strap is consequently extremely important to

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

In order to ensure the correct orientation, systems according to the prior art use

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
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 the distributor is “shot” along the piping by means of a jet of air, maintaining its -

© orientation.

This method that seems correct became critical and causes inconvenience when
there is impressed a torsion to the square section piping or when the piping 1tself is bent

wnh a radius shorter than a g1ven limit.

F THE I s

It is therefore an aim of the present invention to provide a strap in plastic

~ material having a symmetrical shape for the binding of cable that allows the

introduction of the flexible portion (tongue) through the head from both sides rendering
easier in this way the orientation of the strip fed by a jet of air along a tubing.

The symmetry of the strap allows therefore its travel in a piping having a round

Cross section ehmmatmg any problem of jamming along a path deterrmmng the

_ onentatlon of the strip w1th 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
as a hammer where the connection point of the flexible portion or tail, provided with
toothing on both sides, to the head portion with opening's on both sides, is Iradiuse's with
a symmetrical radius eliminating the narrow angle open zone and pos51ble cracks or

breakage for tensile stress.

Itis 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 reta1mng tooth where the 1ntema1

'portlon assumes a correct locking angle owmg to the insertion of the tongue through the

head in a sense or the other and where when the tension has been 1mpressed by elastic

deformatxon of the tongue the opposite tooth engages further the oppos1te tooth
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Other aims, features and advantages of the cable tie strap according to the
present invention will become clear from the following disclosure that shows

exemplary and noﬁ-linﬁting embodiments of the invention and from the figure of the

attached drawings, wherein:
' BRIEF DESCRIPTION O JRAWINGS:

Figure 1 shows a plan view of the self-locking cable tie strap having a
symmetrical structure according to the present invention;

Figure 2 shows a lateral view, partially sectioned of the cable tie strap of Figure

Figure 2A shoWs an enlarged detail of the strap shown in Figure 2;

* Figure 3 shows an enlarged sectional view of the head part of the strap shown in
Figure 2; | |

Figure 4 shows a partial view of what is shown in Figure 3, in the operational
condition;
Figure 5 shows a sectional view of the locking aﬁmgemmt’ 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 |
the cable tie strap according to the inventiori; o |

" Figure 7 shows a plan view of another embodiment of the self-locking ¢able tie -

strap having a symmetrical structure according to the present invention;

Figure 8 shows a lateral view, partially sectioned of the cable tie strap of Figure
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Figure 8A shows an enlarged detail of the step shown in Figure 8;

Figure 9 shows an enlarged sectional view of the head part of .the strap -shoWn in
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 locking arrangenieht of the cable tie

strap in an operative conditioﬁ of binding of a_bimdle of cables;

Figures 124, 12B, 12C and 12D show a further embodime_nt of the locking head

of the cable tie strap according to the invention;

Flgure 13 shows a further embodlment of the self-lockmg cable tie strap havmg
a symmetncal structure accordmg to the present 1nvent10n in plan view;

Figure 14 shows a sectional view of the cable tie strap of Figure 13, taken along

~ plane 14-14;

e

‘Figure 14Aisa 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

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; ' '

Figure 17 shows yet another embodiment of the self-lockmg tie strap havmg a

doubly symmetrical structure accordlng to the present 1nvent10n in plan view;
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~Figure 18 shows a sectional view of the tie strap of Figure i7,_taken along plane |
17-17; |

Figures 19 and 20 show a sectional view of a modified tail part for the above tie
straps havmg an 1rreverS1ble locklng toothlng and a reversible locking toothmg in its

terminal part

DE D DESCRIPTION OF THE PREFERRED EMBODIMENT:

~ With reference to the drawings and in particular to Figures 1, 2, 2A, the cable tie |
straps shown as a whole m 1 cemprises a symmetrical head part 2, shaped as a hammer
and a tail part 3 ending in a tail erld 4. As it will- Be better shown .in the following, both |
the head 2, and the tail 3 have a mirror-like symmetrical structure, thanks te which the
very end of the tail 4 of the strap 1 rrlay be inserted within the locking cavity 5 of the
head 2 either on the right s1de or on the left side, as it is shown by the arrows F1, F2 in
Figure 2. The lockmg actlon of the tongue 3 within the head 2 is performed by effect of
the positive locking by a symmetncal tooth or pawl 6 that cooperates 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 without foothing and tapered to facilitate its insertion into
- the head 2 of the strap 1 in the initial steps of the locking operatlons ofa bundle of

cables or conductors.

e

Ina preferred embodiment, the connection part 8, 9 is radiuses with a radius R

for a better dlstnbutlon of the bendmg 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

that may occur, as mentioned above, at thé moment of fastening, or dunng the useful

life of the strap in the operatlve condmons

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 1 and 2

- shown corresponding parts.
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The symmetrical head 2 comprises a channel 10 with syminetrical entry
opehings 5, for the passage of the tail 3. ‘At the iiiterior 6f the channel 10 thére is
provided a ridge for the positioning of the toothing 7A, 7B of i_he'tongue 3,and atabor
movable retaining tooth or pawl 6 on a virtual hinge coinprising aroot 11 radiuses to
the body of the head 2, a thinned part 12 with two shoulders 13 and 14, and a locking
tooth proper 15. . - ' )

During the locidng operation, the whole of the retaining tooth 6 may rotate

eitherina clockwise or counterclockwise direction with respect to the rest position

shown in Figure 3 accofding to the direction of introduction of the tongue 3 within the
cavity provided in the head 2. '

The parts 16, 17 of connection of the head 2 with the tail 3 are radiuses for

decreasing the stresses as described above.

In Figure 4, there is shown the structure of Figure 3 in one of the two possible
idcking conditions. Fbr simplicity of disclosure, there is shown only one lockiiig
condition; the other locking condition is miijror-like s_ymnietrical, owing to the _
symmetry of the loc_:king structure according to the invention, i.e., it is a simple mirror
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 B
retaining tooth 6 is shown in the d_iréction 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 -

prevents the extraction of the tail 3.

The radiused parts 16, _1_7 on céntérs' Cl1, C2 allow, as stated _abov_e, the structuré

~ to be rendered more rugged, a_nd alsc_) éllovi/ a better inatin_g with the ables of the bundle,

'one of which is shown in 20. The assembly situati_on is shown in Figure 5 and a further |

explanation is deemed unnecessary.
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In Figures 6A to 6D there is shown a second embodiment of the present

‘invention, relating to the head 2. Since the modification sown in Figures 6A-6D relates

only to the locking tooth or pawl 6, there will be disclosed in detail only the structure of
the latter, leaving out the remainder of the head 2, which is identical to what has been

disclosed hereinbefore.

For a better understanding of the rnodiﬁcatiOns according to Figures 6A-6D it
is advisable to mention a problem that appears with the conventional cable tie straps

and also in those described above.

When the cable tie strap has been locked the strength necessary for the locking
is concentrated, in practice, in the virtual hlnge part 6 (Figure 3). This part 6 cannot be
too strong, otherwrse the introduction and locking operation for the strap would be
difficult. At the same time it cannot be too yieldirlg, otherwise the quarltity of material
that has _Strength in the fastening step would be insufficient. The struotore and |

| dimensioning of part 6 constitutes therefore a critical element in the design and

production of this kind of cable tie straps.

The structure shown in Figures 6A-6D enables this problem to be oyercorne.'

Asitis shown in these Figures, the lockmg tooth 6' compnses aroot part 20
connected with an elastic hinge 21 to a locking body proper shaped as a symmetncal '
polygonal star. This lockmg body compnses shadings 22, 22'; 23, 23; 24, 24'. Asit 1s
shown in Figure 6B, during the msertlon operation of the tongue within the head 2, the
body 6' rotates to the left allowmg the passage of the tongue 3 and of the tooth 7A. In
this connection, owing to the ﬂexrbrhty of the elastic or virtual hinge 21, the shaprngs
23', 24" will be carned outside the outline of the tooth 7A, allowing the 1ntroductlon of

" the tongue 3 in the direction shown by the arrow F4.

In the condition of simple engagement, the tail 6 will have two teeth 7_A’, TA”,
in engagement with the shapings 24' and 23' (see Figures 6A and 6C). In this way the

positioning is much more stable with respeet to the conventional construction.

8
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In condition of finished fastening and/or particular stresses when the cable tie
strap is in the operational condition, stressed by the force indicated by the arrow FS5, the
locking tooth 6' will be in engagement with the shapings 24, 23' with the tooth 7A°,

-7A’;, but owing to the yielding of the elastic hinge 21 the shaping 22 will rest against

the left part of the root 20. In this way the strength to the tear of the tail 6' will be
assured not by the hinge 21 as in the conventmnal constructlon, but by the interlocking
of the shapings 24, 23, to teeth 7A’, 7A”, shaplng 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 reliabilify of the Binding extremely higher than that of the

conventional cable tie straps.

It will be clear that the construction and the operational prineiple of the
construction according to Figures 6A-6D may a_lso be'applied to asymmetrical cable tie
straps of the conventional kind. '

With reference to the drawmgs aﬁd in particular to Figures 7, 8, SA, the cable
ties strap shown'as a .whole in 101 comprises a symmetrical head part 102, shaped as a
hammer and a tail part 103 endmg in a tail end 104. Asit will be better shown in the
followmg, both the head 102, and the tail 103 have a mirror-like symmetrical structure
thanks to whlch the tail end 104 of the strap 101 may be inserted within the locklng
cavity 105 of the head 102 either on the right 51de or on the left side, as it is shown by
the arrows F1, F2 in Figure 8. The locking action of the tongue 103 wnhm the head
102 is performed by effect of the positive locking by a symmetrical tooth or pawl 106

 that cooperates with a double sawtooth toothing 107A '107B realized on both the larger

sides of the tail 103. Asitis usu_al, the tail end 104 of the strap 101 is without toothing
and tapered to facilitate its insertion i_ni:o the head 102 of the strap 101 in the initial

steps of the locking operations ofa bun_dle of cables or conductors.

In a preferred embodiment, the connection part 108, 109 is radiused with a |
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 preventir_lg its breakage near the head owing to large

9
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stresses 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 9 and 10 there will be shown with more details the
strap according to the invention. Reference numbers equal to those of Figures 7 and 8

show corresponding parts.

The symmetrical head 102 comprises a channel 10 with symmetrical entry
openings 105, for the passage of the tail 103. At the interior of the channel 110 there is
provided a ridge for the positioning of the tobthing 107A, 107B of the tongue 103, énd _
a tab or movable re"caining tooth or pawl }06 ona 'virtuai hinge comprising aroot 111
radiused to the body of the head 102, a thinned part 112 with two shoulders 113 and
114, and a locking tooth proper 1 15. In addmon there is provided a pos1t10mng tooth T
located substantlally opposite to the locking tooth 115.

During the locking operation, the whole of the retaining tooth 106 may rotate
either in a clockwise or counterclockwise direction with respect to the rest position

shown in Figure 9 according to the direction of introduction of the tongué 103 within

~ the cavity provided in the head 102.

e

The parts 116, 117 of connection of the head 102 with the tail 103 are radiused

for decreasing the stresses as described above.

- In Figure 10 there is shown the structure of Fiéure_ 9 in.one of the two possible

locking conditions. For simplicity of disclosure, there is shown 'only one locking

'condition, the other locking condition is mirror-like symmeu'ical owing to the

symmetry of the locking structure according to the mventlon, .e., it is a simple mirror
image that will not be disclosed in deta11 '

In this Figure 10, the cabfe 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
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direction shown by the arrow F3. An introduction of the tail 103, with the symmetrical
toothing 107A, 107B causes the retaining of the retaining tooth 106 that prevents the

" extraction of the tail 103.

. The radiused parts 116, 117 on centers C1, C2 'al_low, as stated above,_the

struc’tﬁ_re to be rendered more rugged, and also allow a better mating with the cables of

the bundle, one of which is shown in 20. The assembly situation is shown in Figure 5 |

and a further explanation is deemed unnecessary.

- InFigures 12A to 12D there is shown a second embodiment of the present
invention, relating to the head 102. Sinéc:; the modification shown in Figures 12A-12D
relates only to the locking tooth or pawl 106, there will be disclosed in detail only the
structure of the latter, leaving out the remainder of the head 102, which is identical to
what has been disclosed hereinbefore.

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 aiso in those described aboye'.

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 i_ntroduction and locking operation for the strap
would be difficult. At the same time it cannot be too yielding, otherwise the quantlty of
material that has strength in the fastening step would be insufficieﬁf. The structure and
dimensioning of part 106 constitutes therefore a critical element in the design and

production of this kind of cable tie straps.
- The structure shov_vn in Figures 12A - 12D enables this pr'oblém to be overcome.

" As it is shown in these figures, the locking tooth 106" comp'risés a root part 120

' conne?:ted with an elastic hinge 121 to a locking body 'proper' shaped as a s’ymniétricjal

11
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polygbnal star. This locking body comprises shaping 122, 122'; 123, 123'; 124, 124'.

~ Asitisshownin Figuré 12B, during the insertion_ operation of the tongue within the

head 102, the body 106" rotates to the left allowing the passage of the tongue 103 and of
the tooth 107A. In this connection, owing to the flexibility of the elastic or virtual

- hinge 121, the shapings 123', 124' will be carried outside the outline of the tooth 1074,

allbwing the introduction of the tongue 103 in the direction shown by the arrow F4.

- Inthe condition of simple ehgagement, the tail 106 will have two teeth 107A°,
107A”, in engagement with the shapings 124' and 123' (see Figures 1_2A and 12C). In
this way the positioning is much more stable with respect to the conventional |

construction.

In condition of finished fastening and/or particular stresses when the cable tie
strap is in the operational condition, stressed by the force indicated by the arrow F5, the
locking tooth 106' will be in engagement with the shapings 124', 123' with the tooth

- 107A°, 107A”, but owing to the yielding of the elastic hinge 121 the shaping 122 will

rest against the left part of the root 120. In this way the strength to the tear of the tail
106' will be assured not by the hinge 121 as in the conventional construction, but by the

| interlocking of the shapings 124, 123', to teeth 107A’, 107A”, shaping 122 and root

120. Consequently the strength to thé tear will be guaranteed by the strengtl{ of the

- tongue 106 and not by the hirige 121 with an increase of reliability of the binding

extremely higher than that of the conventional cable tie straps.
It will be clear that the construction and the operational prinbiple_of the
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.

12



10

15

20

25

30

The head 200 of this tie strap is somewhat similar to the one disclosed with
reference to Figures 6A and 6D. The head 200 comprises a head part 201 coupled with
bars 202,203 to a connection bodj' 204 that supports a tongue or pawl 205 carried by a
hinge stem HS. The tongue or pawl 205 is pfovided with pairs of symmetrical teeth

206, 207 and 206A, 2074, arranged to mate with a toothing 208, 208A, provided on the

tail part 209 of the tie strap. The structure id designed so that the tongue or pawl 205 in

- the locked condition engages a pair of the teeth of the toothing 208, 208A depending on

the direction of insertion of the tail 209 w1thm the head 200. The general operation of
'rhc structure should be clear from the foregoing déscription and will not be repeated

here.

-

- "With reference to Figure 14A now the specific operation of the tie strap shown
in Figures 13 and 14 will be disclosed! - |

* InFigure 14A the same references quotéd in Figures 13 and 14 will indicate the

same parts.

The tail part 209 inserted into the head 200 along the direction shown bi the
arrow F14 will bring the teeth 208 aiong the cavity defined in the head 200. The series
of teeth 208A will engage the teeth 2_06_, 207 of the tongue or pawl 205, if the taxl part
209 is inserted along the direction of the arrow F14 (shc_).wn pointing to the left in
F igiu'e 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 an"o_w F14, i.e. from the leftin
Figure 14A.

When a pull force schematically repfesented by the arrow P is exerted on the tail

209'caused by the binding force on a bund_lg_ of cables as previously disclosed, the

'hin_ge stem HS will undergo an elastic deformation so that two teeth of the series 208A
- will engage both the teeth. 208 and 207 p'rovicied on the pawl 205. At the same time

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 for_cé exerted by the pull force

13
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P will be distributed on three points (208A-206; 208A-207; 205A-200A), thus relieving
any stress on the hinge stent HS that sdbstahtially in such condition performs the sole
operation of keeping the parts 200, 208A, 205 in the correct positidn for an
advantageous distribution of the forces in play. B |

I this way the hlnge stem HS may be manufactured so that it is more elastically
phable This fact proves advantageous when these tie straps are utilized with automatic

insertion tools.

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

locking tie strap according to the present mventlon will be dlsclosed

The head 300 of this tie Strap is also similar to the one disclosed with reference
to Flgures 6A to 6D. The head compnses a head part 301 coupled with bars 302, 303
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, '30_8A_provided on the tail part 309 of the
tie strap. ‘The structure is designed so that the tooth or pawt 305 in the locked condition
engages a pair of the teeth of the toothmg 308 308A dependmg on the direction of
insertion of the tail 309 w1th1ng the head 300.

e

‘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

 other relieving from excessive stresses the hinge stem 306.

With r_eference 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.

14 .
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- The head 400 comprises a head part 401 coupled with bars 402, 403 te a
connection body 404. Both the head pari 401 and the connection body 404 each

| .suppert a tongue or pawl 405, 405A, respectively, carried by hinge stems 406, 406A.

The teeth provided on the pawls 405, 405A are arranged to engage in the locked
condition with a tooth on each side of the toothings 408, 408A provided on the tail part
409 regardless of the direction of insertion of the tail 409 thhm the head 400.

In this way thereis a symmetry of operation insofar as the insertion of the tail
into the head is concerned and also a symmetrical distribution of the stresses due to the
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

. in the above tie straps will be _disciosed. _

As it is well known to a person SRilied in the art, when tie straps of the type in
questlon 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
the desired position along the bundle. .

With the irreversible lock tie straps known in the art, an extra tie strap t00 many,
even if placed in a slack condmon, cannot be removed if considered unnecessary,
owing to the irreversible mechamsm due to the cooperation between lockmg pawl and
toothing on the tail. An unnecessary tie strap can only be removed by cutting it and |

throwing it away as serap 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

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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The tail part shown in Figures 19 and 20, shown generally in 500, comprises a
first part 501 adjacent to the head of the tie strap (not shown) and a second part 502
adjacent to the very end 503 of the tail. '

._ The first part 501 is provided on bofh sides with toothings 504, 504A that
engage irreversibly with the pawl or pawls provided in the head of the tie strap, and
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 i;iserted or -

slack part of the ta11 may be removed, if necessary, from the head of the tie Stré.p.
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.

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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WHAT IS CLAIMED IS:

1. A cable tie strap for locking _bundlee of cables, of the self-locking type,
comprising a hollow head provided with a locking member of the non-reversible type
associated with a tail provided with a toothing that can be inserted within said hollow
head, said hollow head being provided with symmefrical openings for the passage of
| said tail provided with a toething; there being provided at the interior of said hollow |
head a.ﬂexible lockiné member with an unidireetional acfien capable of cooperating
with a ﬁrst or a second tooth_ing provided on said tail regardless of the direction of

insertion of said tongue into one or the other of said symmetrical openings.

2. A cable tie strap aceo;ding to claim 1, wherein said tail has a substantially flat
shape in section, and is provided 'symmeir'ically with a first and a second toothing on its
- wide surfaces, with a mirror-like symmetry. |

3. A cable tie strap according to claim 2, wherein said hollow head has a passage
for said tail, having located cen_trally within said passage a locking tooth member
integral with a virtual hinge, the arrangement of said locking tooth and said virtual
hinge being such the.t said tooth can be ﬂexed in the ciirectidn of insertion of said

_ tongue concurrently with the insertion direction of the ﬁ'ee end of said tongue 1nto one
or the other of the openings of said hollow head at the moment of applying said tie strap

for lockmg a bundle of cables or wires.

4, A cable tie strap according to claim 3 wherein said locking tooth, said virtual -

hinge and said tongue are integrally realized with a single molding operation.

5. A cable tie strap accordin_g to claim 4, wherein the connection parts between

said head and said tail include a symmetrical radius.

6. _ A cable tie strap 'according to claim 1 wherein said locking tooth has a

- symmetrical structure with a protrusion arranged for engaging one or the other of said

o 17 . - This Sheet Has Been Replaced
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- stressed by the lockmg force.

toothings on said tail according to the direction of insertion of said tail into said hollow
head.

7. A cable tie strap according to claim 1 wherein said locking tooth has a. )
symmetrical shape with a plurality of shapings, said shapings being arranged so that a

" pair of them engages at least a pair of teeth of said toothing on said tail, and at the same

* time another of said shé,pix_lgs engages the base of said virtual hinge; the arrangement

being such that the pull stresses on said tail operate exclusively between said at least
two teeth and said pair of shapings while the further shaping engages the body of said
hollow head in an area at the base of sa1d v1rtual hmge so that said virtual hinge is not

8.  Acabletie strap according to claim 1 further including a fixed tooth within said
hollow head in a location opposite to that of said flexible locking member so thatin
cooperatioﬁ with said flexible member a positive locking action is provided on both

toothings of said tongue when the cable tie strap is fastened on a bundle of cables.

9. A cable tie strap according to claim 3 wherein said locking tooth has a
symmetrical structure éomprising a pair of locking members syr_mnetrically arranged on
one and the other side of said hinge locking tooth, and that the ',h'inge membe;r of said
locking tooth is relatively elastically pliable; the_arrangéme_nt being such so that in the
locked condition a pair of locking teeth provided on said tail part éngageé both the
locking members on bné side of said hinged locking tooth, and at the saﬁe_ time the

body of said hinged lbcking tooth rests against the internal body of the head of the tie

. strap, whereby the pull force when the tie strap is tied operates on the pair of locking

members of said hinged locking tooth and a corresponding-pair of the teeth on said tail,

and on the body of said hinged locking tooth or pawl and the internal body of said head
whereby the hmge member of said locking tooth or pawl is substantially free of stresses

“due to the pull denvmg from the locked condition of the tie strap.

ST ;H!Illljlﬂl[l W
[ IIIIIHIIIIIHIII 5 *




10. A cable tie strap accordlng to clalm 9, whereln said structure is symmetrical so

that it can operate whatever is the d1rect1on of insertion of said tail mto sa1d head.

11.  Acabletie strap for lockmg bundles of cables of the self- lockmg type
comprising a hollow head provrded with a locking arrangement associated with a tail
provided with a toothing that can be mserted within said hollow head, said hollow head
being provided with symmetrical openings for the passage of said tail provided with a
toothing; there being provxded at the interior of said hollow head a locking arrangement |
constituted of a pair of flexible pawls in an opposed location capable of cooperatirlg
with both a first and a second toothing provided on said tail regardless of the direction

of insertion of said tail into one or the other of said symmetrical openings.

12. A cable tie strap accordih_g to claim 11 wherein said tail comprises a first part
adjacent to said head provided with a double toothing with teeth arranged for an |
irreversible coupling with said pawl or pawls; and a second part adjacent to the terminal -
end of said tail provided with a tootiling 'cemprising teeth arranged for a reversible
coupliﬁg with said pawl or pawls whereby a tie strap may be temporarily placed on a

* bundle of cables or wires in a slackened conditiori that allows the removal of the tie

- strap without having to destroy it for its remeval. |

13. A cable tie strap according to claim 12, wherein the distal end of said ta11 is
provided with a tapering portion so that the initial insertion of said tail into said head
may be plerformed without appreciable elastic deformation of said pawl or pawis, thus

' minimizing the insertion force of said tail into said head.
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