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A cable tie Includes a band of one material and a pawl of a different material. The pawl has a stem region and a securing region,

wherein the securing region includes at least one barb and a stabllizing surface opposite the at least one barb. The bar

d Includes a

head section and a tail section that may be inserted through the head section to secure a load. The head section Incl

Udes a base

section Iinto which at least a portion of the stem region of the pawl Is Inserted, and an Insertion channel to recelve the tail section,
wherein at least a portion of the pawl extends into the insertion channel. VWhen a load is exerted to remove the tail section from the
Insertion channel, the barb engages the tail section and the stabilizing surface contacts a wall of the Insertion channel to prevent

bending of the pawil.
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ABSTRACT

A cable tie includes a band of one material and a pawl of a different material. The pawl
has a stem region and a securing region, wherein the securing region includes at least one barb
and a stabilizing surface opposite the at least one barb. The band includes a head section and a
tail section that may be inserted through the head section to secure a load. The head section
includes a base section into which at least a portion of the stem region of the pawl is inserted, and
an insertion channel to receive the tail section, wherein at least a portion of the pawl extends into
the insertion channel. When a load is exerted to remove the tail section from the insertion
channel, the barb engages the tail section and the stabilizing surface contacts a wall of the

insertion channel to prevent bending of the pawl.
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CABLE TIE WITH IMPROVED PAWL

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority under 35. U.S.C. § 119, based on U. S. Provisional
Patent Application No. 61/514,507, filed August 3, 2011, the disclosure ot which is hereby

incorporated by reference herein.

BACKGROUND INFORMATION

[0002] Wiring and cable bundling is an integral part of modern electrical and electronic
installations. Cable ties are frequently used to bundle groups of cables as well as secure objects
in variety of other non-electrical applications. Generally, a cable tie may encircle a load (such as
a cable bundle) so that a tail of the tie 1s inserted through a head of the tie. When inserted, the

tail is secured within the head by a locking mechanism in the head of the cable tie.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Fig. 1 i1s a side view of a cable tie according to an implementation described herein;
[0004] Fig. 2A provides a cross-sectional view of a head section of the cable tie of Fig. 1;

[0005] Fig. 2B provides an isometric view of the head section of the cable tie of Fig. 1.

[0006] Fig. 3 provides a side view and an isometric view of a pawl of the cable tie of Fig. 1;
and
[0007] Figs. 4 and 5 are cross-sectional views of a tail inserted into the head of the cable tie

of Fig. 1.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0008] The following detailed description refers to the accompanying drawings. The same
reference numbers in different drawings may identify the same or similar elements. Also, the
following detailed description does not limit the invention.

[0009] Embodiments described herein provide a cable tie with a pawl that provides increased
holding force over conventional cable ties. A head of the cable tie may be configured such that a
retention load on the pawl (e.g., when an extraction load is placed on a tail ot the cable tie that 1s
inserted through the head) is primarily a tensile load, in contrast with a bending load of a
conventional pawl configuration.

[0010] [n one implementation, the cable tie may include a band of one material and a pawl of
a different material. The pawl may have a stem region and a securing region, with the securing
region including barbs and a stabilizing surface opposite the barbs. The band may include a head
section and a tail section that may be inserted through the head section to secure a load. The
head section may include a base section into which at least a portion of the stem region of the
pawl is inserted and an insertion channel to receive the tail section. At least a portion of the pawl
may extend into the insertion channel. When a load is applied to remove the tail section trom the
insertion channel, the barbs may engage the tail section and the stabilizing surface may contact a
wall of the insertion channel to prevent bending of the pawl.

[0011] Fig. 1 is a side view of a cable tie 10 according to an implementation described

herein. Referring to Fig. 1, cable tie 10 may include a band 100 having a head section 110 and a
tail section 120. Tail section 120 may be inserted through a channel in head section 110 to create
a loop that may be used to secure a group of cables and/or other objects. Band 100 may be made

of a material with sufficient flexibility to allow tail section 120 to be inserted into head section
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110 and sufficient strength to secure objects therein. For example, band 100 may be made of a
polymer, such as nylon, polypropylene, polyethylene, or another thermoplastic material.

[0012] Figs. 2A and 2B provide a cross-sectional view and an isometric view, respectively,
of head section 110 of cable tie 10. Referring collectively to Figs. 2A and 2B, head section 110
may include a pawl 200 inserted into the head section 110 of band 100. Cable tie 10 may
generally include a two-piece construction with band 100 and pawl 200. Pawl 200 may be made
of a harder material than that of band 100. For example, pawl 200 may be formed ot a high
strength metal such as stainless steel, steel, aluminum, or another metal/alloy. Alternatively,
pawl 200 may be formed from a hard plastic or a composite material.

[0013] Head section 110 may also include an insertion channel 112, a base 114, a pawl
insertion cavity 116, and a deflection cavity 118. Insertion channel 112 may include a conduit
through the depth (e.g., along the z-axis, as shown in Fig. 2B) of head section 110. Insertion
channel 112 may generally be sized to receive tail section 120 and may accommodate a
maximum cross-sectional area of tail section 110 (e.g., with a nominal clearance). Base 114 may
include a solid section of band 100 material to secure pawl 200. For example, base 114 may
include material into which pawl 200 may be embedded. Pawl insertion cavity 116 may include

a cut-out of head section 110 that is generally the width (e.g., along the x-axis, as shown 1n Fig.

2B) of pawl 200 (e.g., with a nominal clearance) to facilitate insertion of pawl 200 into head
section 110 during manufacturing. For example, in one implementation, band 100 may be
molded from a nylon material and a stainless steel pawl 200 may be injected (or “shot”) into base
[ 14 of head section 110 through pawl insertion cavity 116 into the position shown in Fig. 2A.

Deflection cavity 118 may include a cut-out of head section 110 that is also generally the width

(e.g., along the x-axis, as shown in Fig. 2B) of pawl 200 (e.g., with a nominal clearance) to
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facilitate deflection of pawl 200 (e.g., caused by insertion of tail section 120 through insertion
channel 112).

[0014] Fig. 3 provides a side view and an isometric view of pawl 200. Generally, pawl 200
may include a hook-like shape with multiple sharp barbs. In one implementation, pawl 200 may
be manufactured using a stamping and shearing process. In another implementation, pawl 200
may be manufactured using a metal injection molding process. In one implementation as shown
in Fig. 3, pawl 200 may include a securing region 210, a transition region 220, and a stem region
230.

(0015] Securing region 210 may include one or more barbs 212, a stabilizing surface 214,
and a holding surface 216. Barbs 212 extend from a surface facing insertion channel 112 and
may be oriented at an angle to permit an object (e.g., tail section 120) to slide past pawl 200 (e.g..
through insertion channel 112) in one direction and to engage the object in the opposite direction.
While three barbs 212 are shown in Fig. 3, more or fewer barbs may be used in other
embodiments. For example, securing region may include one or two barbs.

[0016] Securing region 210 may be configured in a hook shape to form stabilizing surface
214 and holding surface 216. In one implementation, stabilizing surface 214 may generally be an
opposite surface of the surface including barbs 212. As described further herein, when an
extraction load (e.g., applied by tail section 120) is exerted against pawl 200, stabilizing surface
214 may contact an internal surface of head section 110 to prevent bending of pawl 200 and

holding surface 216 may contact a different internal surface of head section 110 to oppose tensile

forces from tail section 120.
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[0017] Transition region 220 may include varying cross-sectional areas to provide a gradual
transition between the larger cross-sectional area of securing region 210 and a smaller cross-
sectional area ot stem region 230.

[0018] Stem region 230 may include an insertion area 232 and a deflection area 234. Stem
region 230 may generally include a smaller cross-sectional area than securing region 210. The
smaller cross-sectional area 230 may provide for easier installation (e.g., into base 114) and
lower insertion forces (e.g., from tail section 120).

[0019] Insertion area 232 may represent the insertion depth of pawl 200 into base 114 (e.g..
Fig. 2A). As shown, for example, in Fig. 2A, insertion area 232 may be embedded into base 114
to secure pawl 200 within head section 110. In one implementation, insertion area 232 of stem
230 may be inserted through pawl insertion cavity 116 into base 114 during manufacturing as a
subsequent step to an injection molding process for body 100.

(0020] Deflection area 234 may represent the area of pawl 200 the may bend (or detlect)
during insertion of,, for example, tail section 120 into insertion channel 112. As shown, for
example, in the isometric figure of Fig. 3, stem region 230 may generally include a smaller cross
section than that of securing region 210. The smaller cross section provides for more tlex and,
thus, a lower required insertion force for tail section 120 into head section 110.

[0021] Figs. 4 and 5 are cross-sectional views of tail section 120 inserted 1into head section
110 of the cable tie 10. Fig. 4 shows tail section 120 partially inserted into insertion channel 112.
As shown in Fig. 4, insertion of tail section 120 in direction “A” may force pawl 200 to detlect

into deflection cavity 118. The relatively smaller cross section of stem region 230 (e.g., at

deflection area 234) may keep insertion forces low; while the embedding of stem region (e.g.,
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insertion area 232) in base 114 and may cause bending of pawl 200 to be limited to detlection
area 234.

[0022] Referring to Fig. 5, after tail section 120 1s inserted in insertion channel 112 past pawl
200, tail section 120 may be loaded in direction “B.” Barbs 212 of pawl 200 may dig into tail
section 120 to prevent movement in the load direction. A wall of insertion channel 112 may
engage stabilizing surface 214 of pawl 200 to prevent bending of pawl 120. Thus, the load on
pawl 200 1s primarily in tension (e.g., in the direction of load “B”). A surface ot detlection
cavity 118 may engage holding surface 216 of pawl 200 to secure the tensile load.

[0023] [mplementations described herein provide for increased holding force tor an installed
cable tie. A conventional pawl typically includes a straight strip with a single exposed tip. A
failure mode of cable ties with a conventional pawl is excess bending stress on the pawl.
Permanent detlection of a conventional pawl from the excess bending stress allows the pawl to
disengage from the tail section of the installed cable tie. Increasing the bending strength of the
conventional pawl in order to increase the holding force can result in unacceptably high insertion
forces for the tail section of the cable tie.

[0024] Implementations described herein may increase the holding force of the cable tie by
changing the load on the pawl so that the load is in tension instead of bending. A smaller cross-
sectional area in the stem region of the pawl allows for relatively low insertion forces; while the
larger cross-sectional area in the securing region of the pawl provides greater holding strength tor
the tensile load. Furthermore, implementations described herein may include multiple barbs on
the pawl to provide increased grip on the tail section of the installed cable tie.

[0025] The toregoing description of exemplary implementations provides illustration and

description, but 1s not intended to be exhaustive or to limit the embodiments described herein to

6



CA 02783267 2012-07-17

the precise form disclosed. Modifications and variations are possible in light ot the above
teachings or may be acquired from practice of the embodiments.

[0026] Although the invention has been described in detail above, it 1s expressly understood
that it will be apparent to persons skilled in the relevant art that the invention may be moditied
without departing from the spirit of the invention. Various changes of form, design, or
arrangement may be made to the invention without departing from the spirit and scope of the
invention. Therefore, the above mentioned description is to be considered exemplary, rather than
limiting, and the true scope of the invention is that defined in the following claims.

[0027] No element, act, or instruction used in the description of the present application
should be construed as critical or essential to the invention unless explicitly described as such.
Also, as used herein, the article “a” is intended to include one or more items. Further, the phrase

“based on” is intended to mean “based, at least in part, on" unless explicitly stated otherwise.
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WHAT IS CLAIMED IS:

1. A cable tie, comprising:
a pawl of a first material, the pawl including a stem region and a securing region, wherein

the securing region includes at least one barb and a stabilizing surtace opposite the at least one

barb:; and

a band of a second material, different than the first material, the band including a head
section and a tail section, the head section including:

a base section into which at least a portion of the stem region ot the pawl 1s

inserted, and

an insertion channel to receive the tail section, wherein at least a portion ot the
pawl extends into the insertion channel,
wherein, when a load is exerted to remove the tail section from the insertion channel, the
at least one barb engages the tail section and the stabilizing surface contacts a wall of the

insertion channel to prevent bending of the pawl.

2. The cable tie of claim 1, wherein the stem region includes a tirst cross-sectional
area and wherein the securing region includes a second cross sectional area that 1s larger than the

first cross-sectional area.

3. The cable tie of claim 1, wherein the head section further comprises:
a deflection cavity to permit deflection of the pawl when the tail section 1s inserted

through the msertion channel.
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4. The cable tie of claim 1, wherein the first material comprises one of a metal or an

alloy and wherein the second material comprises nylon.

. The cable tie of claim 1, wherein the pawl further comprises a holding surface,

different from the stabilizing surface, to resist the load exerted to remove the tail section.

6. The cable tie of claim 1, wherein the securing region includes two or more barbs.

7. The cable tie of claim 1, wherein the head section further includes a pawi
insertion cavity, and wherein the stem is inserted into the base section through the pawl insertion

cavity.

8. A pawl for a cable tie. comprising:

an embedded region configured to be embedded into a base of the cable tie;

a deflection region, adjacent to the embedded region, to allow bending of the pawl in
response to an applied force from an object contacting the barb when the object advances in a

first direction within a channel of the cable tie; and

a securing region including at least one barb configured to engage the object contacting
the barb when the object advances in a second direction opposite the first direction within the
channel, and a stabilizing surface to contact a side of the channel to prevent bending ot the pawl

in response to an applied force from the object in the second direction.

9. The pawl of claim 8, wherein the pawl comprises stainless steel.

9
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10. The pawl of claim 8, wherein the deflection region includes a first cross-sectional

area and wherein the securing region includes a second cross sectional area that 1s larger than the

first cross-sectional area.

11. The pawl of claim 10, wherein the embedded region and the detlection region

include the same cross-sectional area.

12. The pawl of claim 8, wherein the securing region includes two or more barbs.

13. The pawl of claim 8, wherein the securing region further comprises a holding

surface, different from the stabilizing surface to contact a side of the deflection cavity of the

cable tie to resist the applied force from the object in the second direction.

14.  The pawl of claim 8, wherein the pawl is formed using one or more of:
a stamping process,
a shearing process, and

a metal injection molding process.

13. A cable tie head, comprising:

a pawl including a stem region and a securing region, wherein the securing region
includes at least one barb and a stabilizing surface opposite the at least one barb;

a base section to receive at least a portion of the stem region;

10
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an insertion channel to receive a strap for the cable tie, wherein at least a portion of the

pawl extends into the insertion channel; and
wherein, when an extraction load is applied to remove the strap from the insertion
channel, the at least one barb engages the strap and the stabilizing surface contacts a wall of the

insertion channel to prevent bending of the pawl.

16. The cable tie head of claim 15, wherein the stem region includes a first cross-
sectional area and wherein the securing region includes a second cross sectional area that 1s larger

than the first cross-sectional area.

17.  The cable tie head of claim 135, further comprising:
a deflection cavity to permit deflection of the pawl when an insertion load 1s applied

through the insertion channel.

18.  The cable tie head of claim 15, wherein the pawl further comprises a holding

surface, different from the stabilizing surface, to engage a side of the deflection cavity to resist

the extraction load.

19. The cable tie head of claim 15, wherein the pawl includes a first matenal, and
wherein the base section includes a second material, the first material being harder than the

second matenial.

i1
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20). The cable tie head of claim 19, wherein the first material comprises stainless steel

and wherein the second material comprises nylon.

12
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