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Description

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 60/024,816 filed on August 28,
1996.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a cable tie in-
stallation tool and, more particularly, to an improved tool
for tensioning and cutting of cable ties.
[0003] As is well known to those skilled in the art, ca-
ble ties (or straps) are used to bundle or secure a group
of articles such as electrical wires or cables. Cable ties
of conventional construction include a cable tie head
and an elongate tail extending therefrom. The tail is
wrapped around a bundle of articles and thereafter in-
serted through a passage in the head. The head of the
cable tie typically supports a locking element which ex-
tends into the head passage and engages the body of
the tail to secure the tail to the head.
[0004] In practice, the installer manually places the tie
about the articles to be bundled, inserts the tail through
the head passage and then manually tightens the tie
about the bundle. At this point, a cable tie installation
tool is used to tension the cable tie to a predetermined
tension. One or more trigger strokes may be needed to
sufficiently tension the tie depending upon how tightly
the installer manually tensions such tie. Once the strap
tension approaches the predetermined tension setting
level, the tool severs the excess tail portion from the tie,
i.e., that portion of the tail which extends beyond the
head of the cable tie.
[0005] The tools of the prior art, although capable of
tensioning and thereafter cutting the excess tail portion
of the cable tie, typically have several disadvantages as-
sociated therewith which, either singularly or plurally,
may lead to operator fatigue. For example, prior art in-
stallation tools are manufactured with a fixed-sized grip.
As a result, an operator with a smaller hand must use
the same tool as an operator with a larger hand. Thus,
it is likely that neither operator will be comfortable with
the grip size of the tool, such discomfort eventually lead-
ing to operator fatigue after numerous applications.
Moreover, prior art tools are typically formed with the
nose portion being angularly fixed with respect to the
housing and trigger portions. As a result, the operator
must often angularly manipulate the tool itself to tension
cable ties which are installed in rotated orientations.
This need to manipulate the tool forces the operator to
install cable ties with the tool in an ergonomically unnat-
ural and/or uncomfortable orientation, again leading to
operator fatigue after numerous applications.
[0006] Additionally, prior art installation tools typically
produce recoil shock and vibration upon the severing of
the cable tie tail of the installed cable tie. This shock/
vibration is transmitted back to the installer through the
handle and/or trigger mechanism of the tool. The recoil

shock/vibration also leads to fatigue of the installer dur-
ing repeated use of the tool. In certain applications, the
recoil shock/vibration could even lead to damage to the
tool and/or injury to the installer. Finally, prior art instal-
lation tools typically include adjustable tensioning mech-
anisms which i) are difficult to adjust in that such mech-
anisms typically require plural turns of a tension adjust-
ing screw to vary the tension setting in the tool, ii) are
difficult to read during use, and/or iii) are susceptible to
damage from dropping/jarring of the tool and exposure
to dirt and other environmental conditions.
[0007] There is therefor a need in the art for an instal-
lation tool which limits and/or eliminates operator fatigue
by 1) providing grip size adjustability, 2) providing angu-
lar nose adjustability to facilitate installation of cable ties
in a variety of orientations with respect to the installer's
work station, and 3) reducing and/or eliminating recoil
shock/vibration experienced during severing of the ca-
ble tie tail from the installed cable tie. There is a further
need in the art for a cable tie installation tool which pro-
vides rapid adjustability of the tension setting level, al-
lows the installer to readily view the tension setting level
and provides an adjustable tension setting mechanism
which resists damage due to impact/jarring of the tool
and exposure to dirt and other environmental condi-
tions.

SUMMARY OF THE INVENTION

[0008] The present invention, which addresses the
needs of the prior art, relates to a tool for installation of
a cable tie. A cable tie includes a head and an elongate
tail extending therefrom. The tool includes a generally
pistol-shaped housing. The housing operatively sup-
ports a tensioning mechanism for tensioning the cable
tie to a predetermined tension setting and a cutting
mechanism for severing the excess portion of the tail
from the tensioned cable tie. The housing includes a
fixed grip and a movably mounted trigger cooperating
with the grip whereby movement of the trigger with re-
spect to the grip operates the tensioning and cutting
mechanisms. The grip and trigger are spaced a distance
from one another thus defining a grip size which is en-
countered by a hand of an installer. The trigger is ad-
justable with respect to the grip to vary the distance ther-
ebetween thus varying the grip size to facilitate use of
the tool by various installers.
[0009] The present invention further relates to a tool
for installation of a cable tie including a housing and a
nose portion carried by the housing. The nose portion
includes a tensioning mechanism for tensioning the ca-
ble tie and further includes a cutting mechanism for sev-
ering an excess portion of the tail from the tensioned
cable tie. The tool includes a trigger mounted to the
housing for operating the tensioning and cutting mech-
anisms. Finally, the nose portion is rotatable with re-
spect to the housing to allow ready installation of rotated
cable ties while maintaining the tool in an ergonomically
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comfortable orientation.
[0010] The present invention further relates to a tool
for installation of a cable tie including a housing opera-
tively supporting a tensioning mechanism for tensioning
the cable tie to a predetermined tension setting and a
cutting mechanism for severing an excess portion of the
tail from the tensioned cable tie. The tool includes a trig-
ger mounted to the housing for operating the tensioning
and cutting mechanisms. Finally, the tool includes
means for temporarily securing the tensioning and cut-
ting mechanisms together during severing of the excess
portion of the tail from the cable tie to prevent further
tensioning of the cable tie and to eliminate recoil of the
tensioning mechanism.
[0011] Finally, the present invention relates to a tool
for installation of a cable tie including a housing opera-
tively supporting a tensioning mechanism for tensioning
the cable tie to a predetermined tension setting and a
cutting mechanism for severing an excess portion of the
tail from the tensioned cable tie. The tool includes a trig-
ger mounted to the housing for operating the tensioning
and cutting mechanisms. The tool further includes a
generally U-shaped tension spring for applying a prede-
termined amount of resistance to the tensioning mech-
anism to allow tensioning of the cable tie to a predeter-
mined tension setting. Finally, the tool includes a tension
adjustment ring carried by the housing and having a plu-
rality of sets of opposing contact surfaces which coop-
erate with the tension spring. Each of the sets corre-
sponds to a predetermined tension setting whereby ro-
tation of the ring adjusts the tension setting in the tool.
[0012] As a result, the present invention provides an
installation tool which limits and/or eliminates operator
fatigue by 1) providing grip size adjustability, 2) provid-
ing angular nose adjustability to facilitate installation of
cable ties in a variety of orientations in respect to the
installer's work station and 3) reducing and/or eliminat-
ing recoil shock/vibration experienced during severing
of the cable tie tail from the installed cable tie. The tool
of the present invention further provides rapid adjusta-
bility of the tension setting level, allows the installer to
readily review the tensioning level and provides an ad-
justable tension setting mechanism which resists dam-
age to the impact/drawing of the tool and exposure to
dirt and other environmental conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1 is an elevational view in section of the tool
of the present invention;

Figure 1a is a top view of the tool of Figure 1;

Figure 2a is a detail of the trigger of the tool of the
present invention;

Figure 2b is a detail of the trigger and linkage as-
sembly of the tool of the present invention;

Figure 2c is a side view of the trigger/linkage as-
sembly of Figure 2b;

Figure 3 is an elevational view in section of an al-
ternative tool;

Figure 3a is a detail of the grip adjusting mechanism
of the tool of Figure 3;

Figure 4 is a perspective view of a portion of the tool
housing showing the tension spring of the present
invention mounted therein;

Figure 5 is a top view of a portion of the tool with
the housing removed for clarity;

Figure 5a is a manufacturing detail of the tension
adjustment ring of the present invention;

Figure 6a is an exploded perspective view of the
front tube and roller mount of the present invention;

Figure 6b is a top view of a portion of the tool show-
ing the interaction between the roller mount and the
tension spring;

Figure 6c is a perspective view of a portion of the
tool showing the interaction between the fork as-
sembly and the roller mount;

Figure 7 is a perspective view of the fork assembly
with the blade, linkage and arm exploded away for
clarity;

Figure 7a is an enlarged detail of the nose portion
of the tool showing the pawl rotated clockwise to
allow insertion of a cable tie through a passage de-
fined within the pawl cage;

Figure 7b is an enlarged detail of the nose portion
of the tool showing the pawl cage moved axially
rearward and the pawl rotated counterclockwise for
gripping of a cable tie (not shown) within the pawl
cage;

Figure 8 is a perspective view with the tension ad-
justment ring and tension spring exploded away for
clarity;

Figure 8a is a detail of the lock washer of the present
invention;

Figure 9 is an exploded perspective view of the tool
of the present invention; and
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Figures 10-12a schematically illustrate the opera-
tion of the tool of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] An installation tool 10 for tensioning and cut-
ting of cable ties is shown in Figure 1. Tool 10 includes
a pistol-shaped housing 12 terminating in a fixed grip
14. A trigger 16 is pivotally mounted to housing 12 via
pin 18. A linkage assembly 20 is pivotally mounted to
grip 14 by a pin 22. The opposing end of linkage assem-
bly 20 mechanically cooperates with an axially-recipro-
cating actuating rod 24.
[0015] A connecting shaft 26 is non-slidably mounted
to the trigger on one of its ends and is pivotally mounted
to linkage assembly 20 via connecting pin 28 on the oth-
er of its ends whereby squeezing of trigger 16 causes
pivoting of such trigger about pin 18 thus causing rota-
tion of linkage assembly 20 about pin 22. Rotation of
linkage assembly 20 about pin 22 in turn causes actu-
ating rod 24 to move axially along axis X. With respect
to the orientation of the components shown in Figure 1,
squeezing of trigger 16 causes clockwise rotation of link-
age assembly 20 about pin 22, thus causing actuating
rod 24 to translate axially rearward, i.e., toward rear sur-
face 30 of housing 12. A return spring 32 provides a
counterclockwise biasing force to trigger 16 which caus-
es the trigger to return to its initial at-rest position upon
release of the trigger by the operator.
[0016] It will be recognized that tool 10 will be used
by different persons having various-sized grips. With re-
spect to tool 10, the size of the grip is defined by rear
surface 34 of fix grip 14 and forward surface 36 of trigger
16. The tool of the present invention allows the size of
the tool grip to be adjusted to provide increased comfort
and functionality of the tool while in the hands of a par-
ticular user. More particularly, the grip can be decreased
for a person with smaller hands, or increased for a per-
son with larger hands. It is believed that grip size adjust-
ability provides increased comfort, less strain and better
functionality of the tool during long term use. In this re-
gard, connecting shaft 26 is provided with a threaded
adjusting end 38 which cooperates with a grip adjust-
ment knob 40. A clip 42 prevents complete unthreading
of end 38 from knob 40. As best shown in Figure 2a,
trigger 16 includes a bow-tie shaped cutout 43 shaped
to facilitate pivoting of the trigger about pin 18. In one
preferred embodiment (with the nose of the tool pointed
toward the operator), clockwise rotation of knob 40 de-
creases the grip of the tool, while counterclockwise ro-
tation of knob 40 increases the grip of the tool.
[0017] Referring to Figures 2b to 2c, connecting shaft
26 is preferably coupled to linkage assembly 20 via con-
necting pin 28, which is coupled to linkage assembly 20
via locking clips 44. As best shown in Figure 2c, linkage
assembly 20 includes a pair of opposing symmetrically-
shaped linkages 45. Each of linkages 45 has an oper-
ating end 46 shaped to cooperate with an end of actu-

ating rod 24.
[0018] An alternative embodiment of the tool is shown
in Figure 3. Tool 10' includes an alternative return spring
32'. Of course, it is contemplated herein that other spring
arrangements may be used to bias the trigger to its
open, non-squeezed position. Tool 10' also includes an
alternative connecting shaft 26'. Connecting shaft 26' in-
cludes a retention nose 47 (best shown in Figure 3a) at
its threaded end 38'. The retention nose acts to prevent
complete unthreading of the threaded end from the grip
adjustment knob.
[0019] Referring to Figure 4, housing 12, which is
preferably an integrally molded piece, includes a spring-
receiving track 48 on each side of the housing. Track 48
is sized for receipt of a generally U-shaped tension
spring 50. Tension spring 50 is sized to slide within hous-
ing 12 and remain supported therein by opposing tracks
48. The spring may be secured to the housing at the
rear surface thereof by an adhesive or other suitable
means. As best shown in Figure 9, tension spring 50 is
preferably formed from a pair of symmetrical spring el-
ements 52.
[0020] Housing 12 further includes a shoulder 54 and
apertures 56, 58 and 60, which cooperate with apertures
on the opposing side of housing 12 (not shown in Figure
4) to allow insertion of the above-mentioned pins there-
through. The apertures are formed with a diameter
smaller than the diameter of the pins such that an inter-
ference fit is created when the pins are inserted into the
apertures thereby retaining the pins therein. Pin 22,
which passes through hole 62 (see Figure 2b) formed
in the lower portion of linkages 45, cooperates with ap-
erture 56 to pivotally connect linkage assembly 20 to
housing 12. Pin 18, which passes through hole 64 (see
Figure 2b) of trigger 16, cooperates with aperture 58 to
pivotally connect trigger 16 to housing 12.
[0021] Referring to Figure 5, tool 10 includes a tension
adjustment knob 68 rotatable with respect to housing 12
between a minimum tension setting, e.g. setting 1, and
a maximum tension setting, e.g. setting 8. The tool is
shown with the tension adjustment knob 68 at tension
setting level 1. As shown, actuating rod 24 includes a
dumbbell-shaped coupling 70 configured to cooperate
with ends 46 of linkages 45. As best shown in Figure 2c,
linkages 45 converge towards one another in the upper
portion of linkage assembly 20. This converging of the
linking elements, together with the particular configura-
tion of end 46 (as shown in Figure 2b), allow the linkage
assembly to readily couple with coupling 70 (as best
shown in Figure 1) and remain coupled thereto during
squeezing of trigger 16. The configuration of ends 46
allows ends 46 to move with respect to coupling 70 dur-
ing axial translation of actuating rod 24. As linkage as-
sembly 20 rotates clockwise about pin 22 during
squeezing of trigger 16, ends 46 slide through coupling
70 to extend beyond actuating rod 24, as shown in Fig-
ure 3. The ends of linkages 45 are preferably spaced
apart from one another at the location of pin 22 by a pair
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of ribs integrally formed in housing 12.
[0022] Tension spring 50 is formed with roller-receiv-
ing recesses 72 in a diverging forward region 74 of the
spring. The distance between the interior surfaces 76 of
tension spring 50 increase from T1 to T2 in the axial di-
rection (i.e. along axis X). Tool 10 further includes a ten-
sion adjustment ring 78 which couples to the rear end
of tension adjustment knob 68. As best shown in Figure
8, ring 78 is preferably formed as two distinct elements
which are thereafter sandwiched together. Ring 78 pref-
erably includes a plurality of fingers 80 which are sized
and/or shaped to cooperate with a plurality of grooves
81 (see Figure 8) formed about the periphery of knob
68 to ensure that ring 78 can be installed in a single ori-
entation only. Of course, it is contemplated that there
are other means of attaching ring 78 to knob 68 in a pre-
determined orientation.
[0023] Referring to Figure 5a, ring 78 is formed with
a plurality of opposing parallel surfaces. In one preferred
embodiment, ring 78 includes eight opposing parallel
contact surfaces which provides eight different tension
adjustments for the tool. As shown, contact surfaces 82,
which are parallel to one another, define a distance D1
therebetween. Contact surfaces 82 contact tension
spring 50 thus compressing tension spring 50 a prede-
termined amount. This predetermined amount of com-
pression of tension spring 50 provides tension setting
level 1, the tool of Figure 5 being illustrated in tension
setting level 1.
[0024] With the tool nose pointed towards the opera-
tor, counterclockwise rotation of tension adjustment
knob 68 increases the tension setting level in the tool.
More particularly, as the tension adjustment knob is ro-
tated, tension spring 50 engages the next adjacent pair
of parallel contact surfaces (see Figure 5a). Each adja-
cent pair of parallel contact surfaces has a distance ther-
ebetween less than the distance of the preceding set of
opposing parallel surfaces. Thus, as tension adjustment
knob 68 is rotated from tension setting level 1 to tension
setting level 2, ring 78 is simultaneously rotated such
that surfaces 84 of ring 78 come into contact with tension
spring 50. Inasmuch as the distance between surface
84 is less than distance D1, tension spring 50 is placed
under a greater compressive force than experienced in
tension setting level 1.
[0025] As mentioned, ring 78 is provided with eight
sets of opposing parallel contact surfaces which corre-
spond to the eight tension setting levels of the tool, with
tension setting level 8 providing the greatest amount of
tension. Ring 84 is further provided with rotation stops
86 which prevent rotation of the tension adjustment
knob beyond the minimum setting level 1 and maximum
tension setting level 8. It will be appreciated by those
skilled in the art that tension adjustment knob 68 is read-
ily accessible to the user of the tool in that the adjusting
knob may be readily grasped for rotation and that the
tension setting levels are readily visible to the user dur-
ing use of the tool. Unlike prior art tools which typically

require plural turns of an adjusting screw to change the
tension fitting, the knob/ring arrangement of the present
invention allows rapid adjustment of the tension setting
in the tool. It will be further recognized that the tension
adjustment ring, which is located entirely within the
housing of the tool, is protected from damage due to jar-
ring or dropping of the tool and/or exposure to dirt and
other environmental conditions commonly encountered
in the manufacturing facility. The interaction of tension
spring 50 with the other components of tool 10 will be
discussed further hereinbelow.
[0026] When the tool is assembled, rear portion 88
(which defines a uniform diameter) of tension adjust-
ment knob 68, slides within forward portion 90 of hous-
ing 12 until ring 78 contacts shoulder 54. Thereafter, a
pin (not shown) is inserted through aperture 60. This pin
engages a circumferentially-extending groove 92
formed in rear portion 88 of tension adjustment knob 68
thus preventing axial movements of the knob with re-
spect to the housing while allowing rotational movement
of such knob with respect thereto.
[0027] Referring now to Figure 6a, tool 10 includes a
front tube 94 and a roller mount 96. Roller mount 96 in-
cludes a pair opposing axially-extending rectangular
grooves 98 sized to receive the opposing legs of tension
spring 50 therein. Roller mounts 96 further includes a
pair of opposing rollers 100, one roller being mounted
in each of grooves 98. Rollers 100 are rotationally un-
restrained with respect to the roller mount. As best
shown in Figure 6b, recesses 72 of tension spring 50
cooperate with rollers 100 to couple the tension spring
to the roller mount. It will be appreciated that because
tension spring 50 is rotationally fixed with respect to
housing 12 via track 48 and because tension spring 50
engages groove 98 of roller mount 96, the roller mount
is also rotationally fixed with respect to housing 12. It
will be further appreciated that recesses 72 of tension
spring 50 prevent axial movement of roller mount 96 via
their cooperation with rollers 100.
[0028] To accomplish axial movement of roller mount
96, a sufficient axial force must be applied to roller
mount 96 to overcome the compressive tension force
applied by tension spring 50 to roller mounts 100 where-
by the rollers 100 move out of recesses 72 allowing the
roller mount 96 to move axially with respect to tension
spring 50 (tension spring 50 being fixed with respect to
housing 12). This axial movements of roller mounts 96
is limited to axial movements in the rearward direction,
i.e. movement of roller mount 96 towards the rear of the
tool. When the axial force applied to roller mount 96 is
removed, the diverging forward region 74 of tension
spring 50 tends to urge the rollers (and roller mount)
back to the at-rest condition (wherein rollers 100 are en-
gaged within recesses 72). The force required to axially
move roller mount 96 out of engagement with recesses
72 of tension spring 50 increases from a minimum force
at tension setting level 1 to a maximum force of tension
setting level 8. Once the rollers are moved out of en-
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gagement with recesses 72, continued axial movement
of the roller mount toward the rear of the tool requires
minimum force due to the geometry of diverging toward
region 74.
[0029] Front tube 94 which supports tensioning mech-
anism 102 and cutting mechanism 104 (see Figures 7a
and 7b) includes a support arm 106 and an engagement
end 108. Engagement end 108 is formed with a circum-
ferentially-extending collar 109 having eight equally
spaced surfaces about the inner periphery thereof. The
front tube allows rotation of the nose assembly of the
tool with respect to the housing. This rotation of the nose
assembly allows the installer to maintain the tool in a
comfortable orientation while tensioning cable ties
which are rotated with respect to the installer. In the
present preferred embodiment of tool 10, the nose as-
sembly is rotatable through 360° of rotation at 45° inter-
vals. Once rotated, the nose assembly remains locked
in the desired orientation. Of course, the number of
available lockable positions may be varied from less
than eight to greater than eight. Alternatively, the nose
assembly of the tool could be limited to less than 360°
of rotation, e.g., the new tool could be provided with only
180° of rotation.
[0030] Roller mounts 96 includes an engagement
neck 110 sized to cooperate with engagement end 108
of front tube 94 and allow rotation of the front tube be-
tween a plurality of predefined angular orientations. In
one preferred embodiment, engagement neck 110 in-
cludes opposing sets of rotation control surfaces 112.
Control surfaces 112 interfere with a set of opposing par-
allel surfaces on engagement end 108 when the front
tube and roller mount are coupled together, thus locking
the front tube in a particular rotational orientation. When
the nose assembly is rotated by the user, control surfac-
es 112 come into contact with the adjacent set of oppos-
ing parallel surfaces on engagement end 108. The ma-
terial of the front tube, together with the configuration of
end 108 and control surfaces 112, allow rotational
movement of the nose assembly between the eight pre-
defined angular orientations. The twisting force applied
to the nose assembly overcomes the frictional interfer-
ence between control surfaces 112 and the parallel sur-
faces of engagement end 108. Of course, it is contem-
plated herein that other means of coupling roller mount
96 to front tube 94 could be utilized. For example, en-
gagement end 108 could be coupled to the roller mount
in a conventional manner and the roller mount provided
with an internal bearing assembly to allow predefined
rotation of shoulder 110 with respect to the body of the
roller mount.
[0031] Roller mount 96 additionally includes a circum-
ferentially-extending channel 116. The forward end 118
of roller mount 96 is sized to pass through aperture 120
formed in engagement end 108 of front tube 94. In this
position, control surfaces 112 are engaged with one set
of the opposing parallel surfaces of engagement end
108. Referring to Figure 6c, roller mount 96 remains en-

gaged with front tube 94 via a fork assembly 124. More
particularly, legs 126 of fork assembly 124 are formed
with inwardly-turned ends 128, each having a concave-
ly-shaped cutout 130 (see Figure 9). Cutouts 130 en-
gage channel 116 on opposing sides thereof, thus pre-
venting roller mount 96 from axial movement with re-
spect to front tube 94, but allowing rotational movement
thereto.
[0032] Referring to Figures 7, 7a and 7b, tensioning
mechanism 102 includes pawl cage 132, pawl 134, pawl
spring 136 and coil spring 138. Pawl 134 is biased in a
counterclockwise direction (as viewed in Figure 7a) by
pawl spring 136. When the tool is in an at-rest position
(as shown in Figure 7a), tensioning mechanism 102
rests against cutting mechanism 104. More particularly,
surface 140 of pawl 134 contacts cutting mechanism
104 thus causing pawl 134 to rotate clockwise. This
clockwise rotation moves teeth 142 of pawl 134 away
from tie engagement surface 144 thus providing a tail
receiving pathway 146 for insertion of a cable tie there-
through. As tensioning mechanism 102 is moved rear-
ward away from cutting mechanism 104, pawl spring
136 causes pawl 134 to rotate counterclockwise thus
bringing teeth 142 into contact with surface 144. In op-
eration, a tail end of a cable tie would be retained be-
tween teeth 142 and surface 144.
[0033] Cutting mechanism 104 includes linkage 148
which is pivotally mounted to fork assembly 124. Link-
age 148 includes a blade 150 having a cutting edge 152.
As will be described in further detail hereinbelow, axial
movement of fork 124 with respect to arm 154 causes
pivotal movement of linkage 148 which, in turn, drives
blade 150 upward into cutting contact with the tail end
of a cable tie. Finally, linkage 148 includes an engage-
ment finger 156 which couples such linkage to arm 154.
[0034] Referring now to Figure 8, tool 10 further in-
cludes a lock washer 158 having an aperture 159 (see
Figure 8a) sized to allow passage of actuating rod 24
therethrough. Coil spring 138 rests against lock washer
158 at one of its ends. As shown, lock washer 158 in-
cludes a control key 160 which passes through a simi-
larly shaped aperture 162 formed in one leg of fork as-
sembly 124 (see Figure 9). In one preferred embodi-
ment, aperture 162 is rectangular in shape. The oppos-
ing side of lock washer 158 includes a tab 164 sized to
slide within slot 166 formed in the other leg of fork as-
sembly 124 (see Figure 9). It will be recognized that the
spring force applied to lock washer 158 tends to urge
lock washer 158 to pivot about key 160, thereby friction-
ally binding the lock washer to actuating rod 24. When
lock washer 158 is pivoted and frictionally engaged with
actuating rod 24, axial movement of actuating rod 24 will
produce axial movement of roll mount 96 and front tube
94. Tool 10 additionally includes a cap 167 for covering
a portion of the pawl cage.
[0035] Tool 10 further includes a pair of rings 168, 170.
Rings 168, 170 are sized to frictionally engage the inner
periphery of tension adjustment knob 68. Ring 168 is
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positioned within adjustment knob 68 such that key 160
is pressed against such ring which maintains lock wash-
er 158 in a perpendicular orientation with respect to fork
assembly 124 and actuating rod 24. When lock washer
158 is maintained perpendicular to fork assembly 124,
actuating rod 24 may freely travel through the aperture
of the lock washer. More particularly, squeezing of trig-
ger 16 causes actuating rod 24 to move axially rearward
thus causing tensioning mechanism 102 to also move
rearward. Upon releasing of trigger 16, spring 132 urges
tensioning mechanism 102 forward to return to its initial
at rest position, i.e., the position illustrated in Figure 7a.
[0036] For ease of understanding, the components of
tool 10 are shown in exploded format in Figure 9. Re-
ferring now to Figures 10 to 12c, the operation of tool
10 will be explained. A cable tie 172 having a head 174
and a tail 176 is first manually secured about a bundle
of articles. Thereafter, tail 176 is inserted through path-
way 146 of tensioning mechanism 102. As shown in Fig-
ures 10 and 10a, ring 168 presses against lock washer
158 whereby lock washer 158 is maintained in a per-
pendicular orientation with respect to actuating rod 24.
Upon squeezing of trigger 16 by the user of the tool, ac-
tuating rod 24 is moved axially rearward, thus causing
tensioning mechanism 102 to simultaneously move
rearward.
[0037] Once pawl cage 132 is moved away from cut-
ting mechanism 104, pawl 134 rotates counterclockwise
thus gripping tail end 176 of the cable tie between teeth
142 of the pawl and tie engagement surface 144 of the
pawl cage. Rearward axial movement of tensioning
mechanism 102 (to the right in Figure 11) causes tight-
ening of the cable tie about the bundle of articles. In this
regard, it will be appreciated by those skilled in the art
that tensioning mechanism 102 moves axially with re-
spect to nose surface 178 of cutting mechanism 104
thus producing tightening of the cable tie.
[0038] Tensioning mechanism 102 can move only a
limited axial distance before pawl cage 132 causes max-
imum compression of coil spring 138. This maximum ax-
ial movement is caused by complete squeezing of trig-
ger 16. Upon release of trigger 16, coil spring 138 urges
pawl cage 132 axially forward (to the left in Figure 11).
If the tie has not been sufficiently tightened, the trigger
may again be squeezed to further tighten the cable tie.
This process may be repeated as many times as nec-
essary to tighten the cable tie to the predetermined ten-
sion level.
[0039] Once the predetermined level of tension has
been reached in the cable tie, roller mounts 100 begin
to move out of recesses 72. This initial movement of roll-
er mount 96 also causes fork assembly 124 to move
slightly rearward. Inasmuch as ring 168 is axially fixed
within tension adjustment knob 68, which in turn is axi-
ally affixed with respect to housing 12 and tension spring
50, lock washer 158 pivots about key 160 thus friction-
ally locking fork assembly 124 to actuating rod 24. Thus,
additional squeezing of trigger 16 causes further axial

movement of actuating rod 24, which in turn produces
rearward axial movement of fork assembly 124.
[0040] As fork assembly 124 moves rearward, arm
154 is restrained from axial movement by the interaction
of leg 180 and ring 170. Thus, further rearward axial
movement of fork assembly 124 causes pivoting of link-
age 148, which in turn raises blade 150 into cutting con-
tact with cable tie 172. The tail of the cable tie is thereby
severed at a location adjacent to the head of such tie.
Upon release of the trigger, the spring force imparted on
rollers 100 by surfaces 76 of tensioning 50 causes the
roller mount 96 to move axially forward until rollers 100
are again captured within recesses 72 of tension spring
50.
[0041] The tool of the present invention is provided
with a non-recoil design which reduces the shock and
vibration which would otherwise be transferred to the
hand of the operator. It will be appreciated that recoil
shock produces operator fatigue in that a typical opera-
tor may install hundreds of ties a day. The recoil/shock
vibration experienced in prior art tools results from the
fact that the tensioning mechanism continues to tighten
the band during the severing operation and/or the ten-
sioning mechanism tends to "spring-back" toward the
rear of the tool upon severing of the cable tie tail from
the tightened cable tie band.
[0042] In the tool of the present invention, the band is
tightened to a predetermined tension, with the cable tie
tail thereafter being severed without any additional tight-
ening of the cable tie. As explained hereinabove, upon
reaching the predetermined level of tension, the ten-
sioning mechanism 102, together with cutting mecha-
nism 104 travel together axially toward the rear of the
tool upon continued squeezing of trigger 16. Inasmuch
as tie engagement surface 144 remains at a fixed axial
distance with respect to nose surface 178, the additional
squeezing of trigger 16 to operate the cutting mecha-
nism (and thus sever the tail end of the cable tie) does
not produce any additional tightening of the cable tie. As
discussed, this additional tightening of the cable tie dur-
ing the cutting operation of prior art tools introduces re-
coil shock and vibration into the tool upon severing of
the cable tie tail from the installed cable tie.
[0043] The tool of the present invention also reduces
and/or eliminates recoil shock and vibration by eliminat-
ing the tendency of the tensioning mechanism to spring
backwards towards the rear of the tool upon severing of
the cable tie tail. As discussed, upon reaching the pre-
determined tension level setting, roller mount 96 begins
to move axially towards the rear of the tool thus causing
rollers 100 to begin to move out of recesses 72 in tension
spring 50. The initial axial movement of roller mount 96
is sufficient to axially move key 160 of lock washer 158
away from ring 168, thus allowing lock washer 158 to
pivot about key 160. This pivoting of lock washer 158
results from the spring force imposed thereon by coil
spring 138, the pivoting of lock washer 158 frictionally
locking actuating rod 24 to fork assembly 124. Once the
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actuating rod is locked to fork assembly 124, continued
squeezing of trigger 16 (which continues to move actu-
ating rod 24 axially rearward) causes fork assembly 124
to also move towards the rear of the tool. Leg 180 of arm
154 thereafter contacts ring 170 thus causing pivoting
of linkage 148, which drives blade 150 upward to sever
the cable tie tail.
[0044] It will therefore be appreciated that the cable
tie tail is severed while the tensioning mechanism and
the cutting mechanism are axially fixed to one another
by means of lock washer 158. Thus, upon cutting of the
cable tie tail from installed cable tie, tensioning mecha-
nism 102 is unable to spring backwards towards the rear
of the tool due to the tension being imparted to the cable
tie. This inability of the tensioning mechanism to spring
backwards towards the rear of the tool reduces and/or
eliminates recoil shock and vibration in the tool. Upon
release of the trigger, interior surfaces 76 of tension
spring 50 urge roller mount 96 axially toward the front
of the tool until rollers 100 are again recaptured within
recesses 72 of tension spring 50. This urging of roller
mount 96 axially forward also urges key 160 of lock
washer 158 into abutting contact with ring 168 thus piv-
oting lock washer 158 out of frictional engagement with
actuating rod 24. Once lock washer 158 is pivoted out
of frictional engagement with actuating rod 24, actuating
rod 24 can again be operated by trigger 16 to move ten-
sioning mechanism 102 without any axial movement of
cutting mechanism 104.
[0045] Other methods of axially fixing actuating rod 24
to fork assembly 124 upon reaching a predetermined
tension setting level are also contemplated herein. For
example, the tool of the present invention may include
an actuating rod wherein the forward portion of the rod
is formed with a plurality of teeth which cooperate with
a pair of spring-biased shoulders. The shoulders are
spring biased towards a position in which their teeth re-
main out of engagement with the teeth on actuating rod
24. Upon reaching the predetermined level of tension
and producing initial axial movement of roller mount 96,
the shoulders move into engagement with at least one
of the rings, which cause the shoulders to pivot such
that the teeth of the shoulder engage the teeth of the
actuating rod thereby axially fixing the actuating rod to
the fork assembly. Of course, other methods of axially
fixing actuating rod 24 to fork assembly 124 upon reach-
ing the predetermined level of tension are also contem-
plated herein.
[0046] It will be appreciated that the present invention
has been described herein with reference to certain pre-
ferred or exemplary embodiments. The preferred or ex-
emplary embodiments described herein may be modi-
fied, changed, added to or deviated from without depart-
ing from the intent, spirit and scope of the present in-
vention, and it is intended that all such additions, mod-
ifications, amendments and/or deviations be included
within the scope of the following claims.

Claims

1. A tool for installation of a cable tie, said cable tie
including a head and an elongate tail extending
therefrom, said tool comprising:

a generally pistol-shaped housing, said hous-
ing operatively supporting a tensioning mecha-
nism for tensioning said cable tie to a predeter-
mined tension setting and a cutting mechanism
for severing an excess portion of said tail from
said tensioned cable tie;
said housing including a fixed grip and a mov-
ably mounted trigger cooperating with said grip
whereby movement of said trigger with respect
to said grip operates said tensioning and cut-
ting mechanisms; and

wherein said grip and trigger are spaced a dis-
tance from one another thus defining a grip size
which is encountered by a hand of an installer, and
wherein said trigger is adjustable with respect to
said grip to vary said distance therebetween thus
varying said grip size to facilitate use of said tool by
various installers.

2. The tool according to Claim 1, wherein said trigger
is pivotally mounted to said housing.

3. The tool according to Claim 2, wherein said grip in-
cludes a spring-biased linkage assembly, one end
of said linkage assembly being pivotally mounted to
said grip and the other end of said linkage assembly
cooperating with said tensioning and cutting mech-
anisms; and

further comprising an adjustable connecting
shaft extending between said trigger and said link-
age assembly whereby angular translation of said
trigger towards said grip causes operation of said
tensioning and cutting mechanisms.

4. The tool according to Claim 3, wherein said trigger
includes a rotationally-unrestrained axially fixed ad-
justment knob, and wherein one end of said con-
necting shaft is pivotally connected to said linkage
assembly and the other end of said connecting shaft
is threaded to cooperate with said adjustment knob
whereby rotation of said knob causes angular trans-
lation of said trigger about said housing to vary said
grip size.

5. The tool according to Claim 4, wherein said trigger
includes a generally bow-tie shaped cut-out, and
wherein said threaded end of said connecting shaft
engages said knob within said cut-out whereby said
knob is non-slidably retained therein; and

further comprising rotational stop means co-
operating with said threaded end of said connecting
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shaft for limiting rotation of said adjustment knob
beyond a predefined point.

6. The tool according to Claim 5, wherein said rota-
tional stop means comprises a clip sized to engage
a portion of said other end of said connecting shaft.

7. The tool according to Claim 5, wherein said linkage
assembly includes a pair of opposing linkages, and
a connecting pin extending therebetween, wherein
said one end of said connecting shaft includes a cir-
cular aperture sized to allow passage of said con-
necting pin therethrough whereby said connecting
shaft is pivotally connected to said linkage assem-
bly.

8. The tool according to Claim 7, further comprising an
axially-recipricating actuating rod, one end of said
rod including a generally dumbbell-shaped cou-
pling, and wherein each of said linkages includes
an operating end shaped to cooperate with said
coupling, the other ends of said linkages being piv-
otally connected to said grip, and wherein said op-
erating ends are spaced a distance L1 from one an-
other and wherein the other ends of said linkages
are spaced a distance L2 from one another, L1 being
less than L2.

9. The tool according to Claim 8, wherein said grip in-
cludes a pair of ribs for spacing the other ends of
said linkages apart from one another.

10. The tool according to Claim 8, wherein said trigger
is pivotable between a first unsqueezed position
wherein said trigger is at a maximum distance from
said grip and a second squeezed positioned where-
in said trigger is at a minimum angular distance with
respect to said grip; and

further comprising a spring for biasing said
trigger to said first unsqueezed position.

11. The tool according to Claim 10, wherein said spring
is contained within said grip with at least a portion
secured thereto, one end of said spring acting upon
said grip and the other end of said spring acting up-
on said linkage assembly.

12. The tool according to Claim 11, wherein said other
ends of said linkages are rotatably connected to
said grip via a pin, and wherein said pin cooperates
with said spring to retain said spring within said grip.
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