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1
TOOL JAWS

BACKGROUND OF THE INVENTION

1. Field of the Invention-

The invention is directed to the field of tools having
movable jaw means operable between a closed and an
open position, as exemplified, for example, in U.S. Pat.
No. 3,515,178, issued June 2, 1970, and assigned to the
assignee of the instant invention.

2. Description of the Prior Art

Prior: art tool jaws useful for example in automatic
strap applying tools, as exemplified, for example, in
U.S. Pat. No. 3,621,889, issued Nov. 23, 1971, and as-
signed to the assignee of the instant invention, and U.S.
Pat. No. 3,515,178, issued June 2, 1970 and assigned
to the assignee of the instant invention, generally com-
prised a pair of selectively operable tool jaws adapted
to encircle a wire harness bundle or the like to provide
‘a restraining means and guide for a bundling strap fed
into the tool jaws and around the bundle and thereafter
tightened and severed to provide a looped tie thereat.
The movable jaw is selectively operable from an open
position to a closed position by means of a reciprocat-
ing plunger, as described in greater detail in U.S. Pat.
No. 3,515,178, whereby the articulated assembly form-
ing the movable jaw means is contacted by the plunger
and urged into a straightened position to provide the
necessary closure. A serious problem was often en-
countered with this arrangement in the event the jaws
were physically restrained from closing fully due to the
presence of an obstruction or oversizZed article therebe-
tween, since the movable jaw was subjected to a rela-
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tively large stress generated by the advancing plunger .

which frequently caused damage to either the jaw
member itself or the operating mechanism, or both,
thereby seriously hampering the proper functioning of
the tool and causing expensive delay and repair in at-
tempting to correct this condition. Additionally, it is
readily apparent that personal injury may commonly
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of the shank thereof. A cover or cap adjustably secured
to the housing containing the plunger means may be
employed to vary the spring pressure and thus vary the

_biasing force exerted on the movable tool jaw. The

movable tool jaw assembly may include an articulated

arrangement urged into colinear alignment for closure

of the tool jaws in which case the biasing means coop-

erates with the forward portion of the tool jaw assembly

to permit its displacement about the pivot joining the

forward portion with the adjacent portion of the tool

jaw assembly when the tool jaw subjected to a force

sufficient to overcome the force of the biasing spring.

The movable tool jaw to which the biasing means is

coupled is thus caused to be yieldably displaced out of
its normal operating position to a position generally

parallel to the longitudinal axis of the tool jaw to re-

lieve the stress thereon as the tool jaws are advanced

towards the closed position about either an oversized

object, or an obstruction preventing the full closure of

the jaws, thereby advantageously minimizing damage

either to the tool itself or to an object placed between
the tool jaws. It is therefore an object of this invention

to provide improved tool jaws.

- It is a further object of this invention to provide

means for enabling a movable tool jaw to be yieldably

displaced out of its normal position upon engagement

with'an obstruction tending to deform or damage such

jaw. :
It is another obJect of this invention to provide means

for limiting the closure force exerted between a palr of

obstructed tool jaws.

It is still another object of this mventlon to provide
biasing means arranged to resiliently couple a movable
tool jaw to the tool body.

It is still a further object of this invention to provide
a variable biasing means for an obstructed driven tool

" jaw.
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result from such arrangement where a portion of the -

body of a user is entrapped between the non-yielding
jaws during closure.

'SUMMARY OF THE INVENTION

The invention is directed to selectively operable tool
jaws provided. with yieldable biasing means for over-
coming the problems and limitations noted above with
respect to prior art devices. Cooperatively coupled to
the movable one of a pair of tool jaws is a biasing means
which, in a preferred embodiment, includes a plunger
having a bifurcated end portion at least partially strad-
dling a portion of the tool jaw and maintained in a first
or normal position adjacent a pin or similar protrusion
extending from the tool jaw and adapted to engage the
end of the plunger. A resilient member which may be
in the form of a compression spring cooperates with the
shank of the plunger means to exert a force there-
against to provide resilient coupling between the
plunger means and the tool jaw support to which the
resilient member is coupled. The biasing means may be
disposed within a suitably orificed housing attached to
or integral with the support means to provide longitudi-
nal reciprocation of the plunger therewithin. In another
embodiment, a leaf spring is employed to provide the
biasing force and extends through the side of the hous-
ing containing the plunger means and engages a portion
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It is yet another object of this invention to provide a
yieldable tool jaw assembly in an automatic strap ap-
plying and tensioning tool. ‘

Other objects and features of the invention will be
pointed out in the following description and claims and
illustrated in the accompanying drawings which dis-
close, by way of example, the principle of the invention
and the best mode which has been contemplated for
carrying it out.

BRIEF DESCRIPTION OF THE DRAWINGS

In the Drawmgs ;

FIG. 1 is a fragmentary side elevatlonal view, partly
in section, of yieldable tool jaw means constructed in
accordance with the concepts of the invention. -

FIG. 2 is an enlarged fragmentary elevational view,
partly in section, of the biasing means employed in the
structure of FIG. 1, taken along the line 2—2 therein.

FIG. 3 is a bottom v1ew of the plunger means of the
device of FIG. 2.

FIG. 4 is a fragmentary side elevational view, partly
in section, showing the tool jaws of FIG. 1 in a normally
closed position about a wire bundle.

FIG. 5 is a fragmentary side elevational view, partly
in section, showing the tool jaws of FIG. 1 held in a par-
tially open position about a wire bundle larger in diam-
eter than that for which the jaws are adapted.

FIGS. 6, 7, 8, and ‘9 are fragmentary elevational
views, partly in section, of further embodiments of
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" yieldable tool jaws biasing means constructed in accor-
dance with the concepts of the invention.

FIG. 10 is a fragmentary elevational view, in section,
showing a further embodiment of the biasing means of
a yieldable tool jaw assembly constructed in accor-
dance with the concepts of the invention.

Similar elements are given similar reference charac-
ters in each of the respective drawings.

DESCRIPTION OF THE PREFERRED
‘EMBODIMENTS |

Turning now to FIGS. 1, 2 and 3 there is shown a pair
of tool jaws 20, 20 cooperatively coupled to a biasing
means 22 attached to a support 24 and constructed in
accordance with the concepts of the invention. The
upper or first tool jaw 20 is movably connected to the
support 24 while the lower or second jaw 20’ is station-
ary with respect to support 24. Jaw 20 comprises an
articulated assembly including a first portion 26 and a
second portion 28 coupled together by a pin 30. Jaw
portion 28 is further pivotally coupled at 32 to a further
member 34 which is rigidly coupled to the tool jaw sup-
port means 24. An extension spring 36 is attached at
each of its ends respectively, to portion 26 and portion
28 of jaw 20, to maintain the two portions in a cocked
position, as shown, to establish the. open position be-
tween jaws 20, 20’. A pin 38 located a predetermined
- distance from the juncture between portion 26 and por-
tion 28 of jaw 20 protrudes outwardly from either side
of jaw 20 just beneath the adjacent surface of the bifur-
cated end portion 40 of a plunger means 42 reciprocat-
ingly disposed within the housing 22. Plunger means 42
further comprises a shank portion 44 about which is
circumferentially disposed a compression spring 46 ex-
tending between the end portion 40 of plunger means
42 and a restrictively apertured portion 48 of housing
22. The shank portion 44 of plunger means 42 extends
slightly beyond the housing 22 and is engaged by a re-
straining ring 50 supporting and restricting the down-
ward movement of plunger means 42, Thus, in the ar-
rangement illustrated in FIG. 1, plunger means 42 may
be displaced upwardly towards the top of FIG. 1 but is
restricted in its downward travel essentially as shown
therein. The moveable jaw 20 is operated to the closed
position by a plunger 52 which is reciprocatingly opera-
ble towards and away from the second portion 28 of
jaw 20. As plunger 52 is advanced towards the left in
FIG. 1, it contacts the second portion 28, of jaw 20,
urging portion 28 clockwise into essentially horizontal
parallel alignment with plunger 52 causing the first por-
tion 26 of first jaw means 20 to rotate counterclockwise
into engagement with jaw 20’, as illustrated in FIG. 4,
and causing a slight lateral movement of pin 38 towards
the left of FIG. 1 beneath the end portion 40 of plunger
means 42. Plunger means 42, however, is held in posi-
tion above pin 38 to avoid contact therebetween during
normal operation of the tool jaws, the lower part of pin
38 riding horizontally along a slot 54 in support.means
24. To provide for the vertical motion of pin 38 up-
wardly towards plunger 42, in the event jaw 20 is dis-
placed upwardly, as will be explained in greater detail
below, the upper portion of slot 54 is relieved in the
area generally adjacent plunger 42, The biasing means
illustrated in FIGS. 1 through 5 is essentially nonadjust-
able, thereby establishing a fixed biasing force deter-
mined by the spring rate of the spring 46 employed
therewith. Where necessary or desirable, the biasing
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means may be modified to provide for an adjustable bi-
asing force in a manner shown, for example, in FIGS.
6 and 7. In FIG. 6, a threaded cap 56 is threadably cou-
pled to a biasing means housing 58 adjacent the upper
end thereof to selectively vary the spring length to and
hence the biasing force generated by a spring 60 placed
over the shank of a plunger 62 constructed similar to
plunger 42 shown in FIG. 1. Cap 56 may be then selec-
tively rotated in either direction to vary the spring pres-
sure generated by spring 60. Cap 56 is further provided
with a shoulder portion 64 arranged to abut the adja-
cent surface of housing 58, as cap 56 is rotated down-
wardly into further engagement with housing 58 to pro-
vide a stop means therefor. The extent of travel of cap
56 may, of course, be limited in any one of a number
of alternate methods including, for example, limiting
the length of the internally threaded portion 66 of
housing 58.

In another embodiment, illustrated in FIG. 7, the ad-
justing means comprises an essentially uniformly di-
mensioned threaded cap 68 provided with a knurled
outer surface 70 to permit convenient manual rotation
of the cap 68.

A further embodiment of adjustable biasing means is
shown in FIG. 8 wherein the biasing force is supplied
by a cantilever spring 72, coupled at one end 74 to the
tool jaw support 24 and at its other end 76 to a slotted
portion 78 of the shank of a plunger means 80. The
force generated by spring 72 may be readily regulated
by the selective adjustment of an adjusting means
shown in FIG. 8 as a threaded screw 82 passing through
an orifice in spring 72 and engaging a complementarily
threaded hole in support 24, Thus, by selectively rotat-
ing the threaded member 82 in either a clockwise or
counterclockwise direction, the biasing force may be
selectively increased or decreased. A further embodi-
ment of a biasing means is illustrated in FIG. 9. A com-
pression spring 84 is disposed about the outer periph-
ery of a biasing means housing 92, being encaptured
between an inturned lip 86 adjacent the mouth of an
overlying cap member 88 and an external shoulder por-
tion 90 adjacent the top opening of housing 92. In this
arrangement, the biasing means plunger and spring are
essentially protected from external exposure, and may
be readily adapted to provide for a completely sealed
assembly where necessary or desirable. It also has the
further advantage of avoiding direct physical contact
between the spring 84 and the shank of the biasing
means plunger, where, for example, the assembly in-
cludes a metallic spring and a non-metallic or plastic
plunger in which case contact between the two parts
might lead to excessive wear and ultimate failure. In the
embodiments illustrated in FIGS. 6, 7, 8 and 9, it will
be noted that, due to the absence of a restraining mem-
ber such as the ring 50 shown in FIG. 1, the biasing
means plunger is free to move downwardly unrestric-
tively under the influence of the biasing spring and, ac-
cordingly, apply an initial downward thrust against the
pin 38 (FIG. 1). To maintain the bifurcated end of the
plunger out of initial contact with pin 38, an arrange-
ment similar to that illustrated in FIG. 10 may be em-
ployed. A biasing means plunger 94 having a bifurcated
end portion 96, similar to portion 40 illustrated in FIG.
1, is provided with raised portions 98 arranged to seat
against the opposing inwardly extending surfaces 100
of the biasing means chamber 102, and to restrict the
downward movement of the plunger 94 and prevent its
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engagement with pin 38 when the jaw 20 is operated to
the normally open or normally closed position. Upon
the upward displacement of jaw 20, however, as will be
described in more detail hereafter, pin 38 is urged up-
wardly between the raised portions 98 and against a re-
cessed portion 104 of plunger 94 thereby advancing
plunger 94 upwardly against the force of the biasing
spring 106. The upward travel of the first portion 26
of movable jaw 20 is restricted by an overhanging por-
tion 108 of support 24 providing a stop means there-
fore. ’ ’

Referring now to FIG. 4, jaws 20, 20’ are shown in
their normally closed position, plunger 52 having been
advanced towards the left to activate the articulated as-
sembly comprising the first portion 26 and the second
portion 28 of the movable jaw 20, and the bight of the
loop formed by the tool jaws 20, 20, as at 110, being
continuous and unobstructed. For purposes of illustra-
tion, and to better illustrate the principle of the inven-
tion, the jaws of the invention are shown in conjunction
with a strap applying tool of the type exemplified in
U.S. Pat. No. 3,515,178 cited heretofore. In this appli-
cation, a bundling strap 113 has been inserted into the
jaw members and advanced around the bight of the
jaws to provide a complete loop about a bundle of wires
112, which is of a size adapted to be totally encom-
passed by the tool jaws 20, 20'. It will be further noted
that upon closure of jaw 20, a small gap exists between
pin 28 and plunger 42 and, accordingly the plunger 42
is undeflected during such cycle. However, where the
jaws 20, 20" have been urged towards the closed posi-
tion about an article larger than that for which the tool
jaws are adapted, such as, for example, a bundle of
wires 114 having a diameter larger than bundle 112, as
shown in FIG. §, pin 38 is forced upwardly against the

. end portion 40 of plunger 42 causing plunger 42 to be
displaced upwardly against the force of spring 46 per-
mitting the jaw 20 to be axially displaced in a direction
generally parallel to its longitudinal axis and away from
jaw 20’. As plunger 52 continues to advance towards
the left of FIG. 5, jaw 20 is displaced upwardly as a re-
sult of its contact with plunger 52 at 116 and with the
wire bundle 114 geneérally at 117. Upon the retraction
of plunger 52 towards the right of FIG. 5, the first jaw
portion 26 of jaw 20 will then be urged downwardly
under the influence of spring 46 and plunger 42 to its
normally open position ‘as illustrated in FIG. 1. The
cycle has thus been completed safely without damage

" either to the jaw 20 or to the other portions of the oper-
ating mechanism. The extent of displacement of jaw 20
will of course be determined by the gap available be-
tween the upper surface of the first portion 26 of jaw
20 .and the overlying flanged portion of support 24. The
relative position of pin 38 with respect to pin 30 joining
the first portion 26 of the jaw 20 with the second por-
tion 28 will determine the relationship between the dis-
placement of pin 38 with respect to the displacement
of the free end of the first portion 26 of jaw 20. For ex-
ample, the closer pin 38 is to pin 30 the greater will be
the size of the object which may be accommodated be-
tween the jaws 20, 20’ for a fixed displacement of pin
38 and, conversely the further pin 38 is positioned from
pin 30, the smaller the amount of displacement of the
free end of the first portion 26 of jaw 20 with respect
to a fixed displacement of pin 38. It will of course be
readily apparent to those skilled in the art that pin 38
may be replaced by any protrusion either affixed to the
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jaw 20, or as an integral part.thereof, to provide the
necessary drive for plunger 42 without departing from
the spirit of the invention and within the concepts
herein disclosed. It will of course also be readily appar-
ent that, although not illustrated, both of the tool jaws
20, 20’ may be connected to support 24 and a biasing
means such as described above employed therewith
within the teachings herein disclosed.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows.

1. In an automatic installing tool for placing and fas-
tening elongated bundling straps about a plurality of
articles to be bundled, of the type having support
means, a first jaw means coupled to said support
means, a second jaw means coupled to said support
means, at least one of said first and said second jaw
means being movably coupled to said support means
and operable towards and away from the other of said
first and said second jaw means to a closed and an open
position, respectively, and means for normally urging
the movable one of said first and said second jaw means
toward the other to a closed position, the improvement
comprising: biasing means coupled to said support
means and selectively coupled to the movable one of
said first and said second jaw means so that the jaw
means to which said biasing means is coupled is permit-

-ted to move against said biasing means and in a direc-

tion generally parallel to the longitudinal axis of said
movable one of said first and said second jaw means
and away from the other of said first and said second
Jaw means when said first and said second jaw means
encounter an obstruction preventing the full closure
thereof.

2. The improvement as defined in claim 1 wherein

said biasing means is selectively. coupled to said mov-

able one of said first and said second jaw means
ally intermediate the ends thereof.

3. The improvement as defined in claim 1 wherein
said movable one of said first and said second jaw
means comprises a first portion having a first end en-
gageable with an opposing first end of the other of said
first and said second jaw ‘means. _

4. The improvement as defined in claim 3 wherein
said movable one of said first and said second jaw
means comprises a second portion pivotally coupled to
said first portion and to said support means to provide
an articulated assembly. _

5. The improvement as defined in claim 1 wherein
said biasing means includes plunger means resiliently
coupled to said support means. .

6. The improvement as defined in claim 5 wherein
said biasing means includes spring means resiliently
coupling said plunger means to said support means.

7. The improvement as defined in claim 5 wherein
said plunger means includes a bifurcated end portion at
least partially straddling said movable jaw means.

8. The improvement as defined in claim 7 wherein
said plunger means end portion includes a generally ar-
cuate surface cooperating with said movable jaw means
to provide at least a partial guide therefor.

9. The improvement as defined in claim 1 wherein
said biasing means includes plunger means having a bi-
furcated end portion at least partially straddling said
movable jaw means, and spring means resiliently cou-
pling said plunger means to said support means.

gener-
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10. The improvement as defined in claim 1 further
comprising a housing attached to said support means,
said biasing means including plunger means at least
partially disposed within said housing and slidably mov-
able therewithin.

11, The improvement as defined in claim 10 wherein
said biasing means further includes spring means dis-
posed in said housing and resiliently coupling said
plunger means to said housing.

12. The improvement as defined in claim 1 further
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comprising means for adjusting the force exerted by
said biasing means.

13. The improvement as defined in claim 12 wherein
said biasing means includes plunger means having a bi-
furcated end portion at least partially straddling said
movable jaw means, and spring means resiliently cou-
pling said plunger means to said support means, said
adjusting means including threaded means engaging

said spring means to vary the force exerted thereby.
* % k% %
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