Loggerhead Tools, LLC v. Sears Holdings Corporation Doc. 456 Att. 22

APPENDIX 4
DTX 1

Dockets.Justia.com


https://dockets.justia.com/docket/illinois/ilndce/1:2012cv09033/276407/
https://docs.justia.com/cases/federal/district-courts/illinois/ilndce/1:2012cv09033/276407/456/22.html
https://dockets.justia.com/

From: Broadaway, Eric

Sent: Thursday, February 23, 2012 6:08 AM

To: Fu, Zhihong

Cc: Li, Peng

Subject: RE: reverse engineer the bionic wrench
Attachments: Bionic Wrench Patent Analysis (4499-000)

Fu —today | have received some guidance from a USA Patent attorney. Attached is the email from his initial

evaluation. There is an older patent from 1957 that has a 3-Jaw contact with the fastener (rather than a 6-jaw) that
might be a good way to get around the current patent. If we make a tool like the 1957 patent it is too old of a patent to
still be enforceable in the USA.

Eric Broadaway » 443.791.3570
eric.broadaway@apextoolgroup.com

From: Fu, Zhihong

Sent: Wednesday, February 22, 2012 10:22 PM
To: Li, Peng; Broadaway, Eric

Subject: RE: reverse engineer the bionic wrench

Peng and Eric.

All us have pretty much work on hands until end of March. We may not focus on that full time , but we can think about
that while on break from other projects. I've forward this information to others.

Regarding that product, it is easy to understand its function and theory. But may not easy to break that patent if we
don’t know the key points of claims. Can | get a guide about which point needs to avoid from you or someone familiar
with patent issues ,such as patent lawyer.?

| have some ideas ,will give you drafts by days later, not sure they can work.

Thanks,
Fu

From: Li, Peng

Sent: Wednesday, February 22, 2012 7:28 AM
To: Fu, Zhihong

Cc: Broadaway, Eric

Subject: FW: reverse engineer the bionic wrench

Fu,

| know you recently got quite a bit workload. Please let me know any resource issue — | can set
up the priority for you.

Peng

From: Broadaway, Eric

Sent: Tuesday, February 21, 2012 6:26 PM

To: Fu, Zhihong; Rong, Stephen; Chou, Joseph; Anderson, Alan
LoggerHead Tools, LLC
v. Sears Holdings Corp.

and Apex Tool Group
1 Case No. 12-cv-09033

DTX 1
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Cc: Constantine, John; Li, Peng; Momola, Mark; List, Brian
Subject: reverse engineer the bionic wrench

Alan — Have you seen this tool before or ever spent any time studying the technology?

Joseph and Stephen — Have you seen any tools from Taiwan or China that may already have circumvented the patent on
this tool?

Fu — Can you please study this design and determine how difficult it may be to make a Craftsman version of this tool
with similar or better performance that does not infringe upon Loggerhead’s patents? The first claim centers around the
angular grooves that actuate the jaws for fastener engagement, but there are 35 total claims — perhaps if we had a
different jaw actuation (I have just not thought of an adequate substitution yet). If you do not have a resource
available to review this soon — please let me and Peng know. | have shipped one to you for evaluation
(1Z07A7V80457291905).

http://loggerheadtools.com/index.php?main _page=product info&cPath=1&products id=1

Eric Broadaway # Director Product Development (Private Label)
Apex Tool Group, LLC, 14600 York Rd.
Suite A, Sparks, MD 21152 = 443.791.3570

eric.broadaway@apextoolgroup.com
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From: John R. Owen [jowen@coatsandbennett.com]

Sent: Wednesday, February 22, 2012 7:06 PM

To: Broadaway, Eric

Cc: Momola, Mark

Subject: Bionic Wrench Patent Analysis (4499-000)

Attachments: 6889579 (Brown).pdf; 7748298 (Brown).pdf; 7992470 (Brown).pdf; 20100089206

(Brown).pdf; 2787925 (Buchanan).pdf

Eric:

Please note that are actually at least 3 issued patents and one pending patent application. | have
attached copies for your reference.

First pass through the first Brown patent (6889579) finds that the claims appear to be fairly broadly
written, which is not a good sign.

For avoiding a patent, there are two basic ways. The first way is to "not infringe" -- essentially have
something missing in your product that is required to be there by any one claim. If the claims are
broadly written, and there are numerous claims (here, there are at least 9+2+1 = 12 independent
claims), finding a workable non-infringement path is usually a challenge. The second way is to
"invalidate" the claims -- essentially show that what is being claimed by each claim was already
known in the art. Invalidating claims is usually quite difficult and expensive, and at best merely
lessens the risk of being liable for patent infringement. Sometimes, one has to take both paths - non-
infringement for some claims, invalidity for others, etc.

Just as a first pass estimate, it would likely take about $5k for me to just understand the Brown
patents. | would need to do this before | could determine if there are any candidate non-infringement
and/or invalidity paths. Analyzing a non-infringement path is probably about $5k each. An invalidity
analysis, would start with an invalidity search (usually about $5k), then an analysis. The costs for
invalidity analysis typically start at about $25k, but may be significantly more depending on
circumstances.

One possible option is to copy a tool that was available more than one year before the filing date of
the earliest patent (here, that means available before January 23, 2003), with a strong preference for
being available more than 20 years ago. Along those lines, would you be able to use a tool aimost
exactly like shown in Buchanan (2757925, circa 1957), but maybe with differently shaped clamping
surfaces? If so, | could explore that option to see if it would infringe.

| trust this provides some insight into the process, but please contact me if you have questions.

Regards,
John.

From: Broadaway, Eric [mailto:Eric.Broadaway@apextoolgroup.com]
Sent: Wednesday, February 22, 2012 11:23 AM

To: John R. Owen

Subject: voicemail from Eric Broadaway
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Eric Broadaway # Director Product Development (Private Label)
Apex Tool Group, LLC, 14600 York Rd.
Suite A, Sparks, MD 21152 » 443.791.3570

eric.broadaway@apextoolgroup.com
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2,187,925
‘Patented Apr. 9, 1957
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1

2,787,925
WIRE CRIMPING TOOL WITH CAM-SLOT
ACTUATING MEANS

Stephen N. Buchanan, Westmoreland Hills, Md., and
Daniel B. Kusiv, Cranford, N. V., assignors, by mesne
assignments, to Buchanan Electrical Products Corpo-
ration, Hillside, N. J,, a‘ corporation of New Jersey

Applicatior: June 8, 1954, Serial No. 435,334
2 Claims. (Cl 81-=15)

The present invention relates to'a multifunctional tool, 1

more especially-adapted for use in the insulated electrical
wire art,

‘Workers dealing with installations involving insulated
electrical wire find it necessary to carry out a wide variety
of operations'with and on the latter, such for example
as cutting, ‘splicing, insulation  stripping, holding, crimp-
ing, etc. It is manifestly inconvenient as well as un-
economical to have to’'provide-and manipulate ‘a separate
tool for each of these operations. It is'therefore a de-
sideratum in the art to ‘provide a multifunctional tool,
i. e. a single tool which is so constructed that it is adapted
to carry out the aforesaid‘diverse operations.

It is a primary object of the present invention to em-
body a novel relationship ‘of parts-in a tool of the char-
acter described, whereby the aforesaid desideratum may
be realized. In other words, it is an object of the inven-
tion to embody a multifunctional tool adapted to carry
out the various different aforesaid furnictions or operations
without the necessity -of a'corresponding multiplicity of
tools.

It is a further object of-this.invention to provide an
improved crimper capable of providing effective pressure
over considerable area, thus preventing reduction in area
or-cutting of strands of ‘wire crimped.

The foregoing -objects, -and - others -which “will ‘here-
inafter be apparent to those skilled in the art, is realized
by the new tool described in the following detailed speci-
fication of a presently-preferred embodiment thereof,
illustrated on the accompanying sheets of drawing, and
precisely defined in the appended claims.

On the said sheets of drawing:

Fig. 1 is an end view of the multifunctional tool com-
prising this invention in the closed position;

Fig. 2 is a side view of the tool;

Fig. 3 is an end view of the multifunctional tool in
the open position;

Fig. 4 is an exploded view of the parts of the multi-
functional tool; and

Fig. 5 is a cross section of a wire crimped by the
crimping means of the multifunctional tool.

Referring now to the drawings in which like reference
numerals refer to like parts, inner handle 10 has a cen-
tral cam plate 11, a grip 12 depending therefrom and
a jaw member 13 protruding opposite the grip. OQuter
handle member 14 is comprised of a pair of parallel plates
15 and a second grip member 16 depending therefrom,
and has a channel-like recess 17 in its extremity. Pro-
truding from the plates 15 opposite the grip 16 is a pair
of jaw retaining ears 18 adapted to hold jaw member
59 between them.

Central cam plate 11 has three radial slots 19 extending
outwardly from a central aperture 20 and spaced 120°
from each other. Adjacent the outer periphery of the
central cam plate are three curved slots 21.

A V-shaped, beveled cutting edge 22 is disposed in the
web-like portion 23 which extends between grip 12 and
central cam 1L
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-are positioned : over .the .curved .slots .21.
-plates 15.of outer- handle member ‘are then . placed ‘over

Three plungers-24-are ;provided, each of them having
a crimping portion 25 which is.a concave depression .at
one-end of the-plunger and a.cam engaging pin 26 extend-
ing on either side .of. the.faces of the -plungers. These
plungers.24 .are of -a-size to slidably engage with the-slots
19 of the centralrcam plate.

Two auxiliary cam .plates, 27 and 28, have central
apertures 29 and three -peripheral -apertures .30 spaced
at.120° from each. other-at a radius from the central aper-
tures equal to the radius-at which the curved slots 21.in
the central cam plate 11 are spaced from the -aperture
20. In addition, each auxiliary :cam plate has three
curved slots:31 spaced between the three apertures which
curve eccentrically outwardly. These .slots 31 are of . a
size to slidably engage the pins 26-on crimping plungers

24, The outer ends.of slots 31:are disposed over the
‘radial slots 19 in central .cam_plate 11 when"the tool is

in the open position. - Auxiliary cam plate 27:carries‘a
straight, beveled blade -32. on a projection from-its pe-
riphery.

A central aperture 33.is provided in the parallel auxil-
iary cam plate ‘carriers 15 of the outer handle member
k4. Three apertures.34 are located at 120° from :each
other and at a radius equal to. the radius at which .the

-apertures 30.in auxiliary cam plates 27 and 28 are located

from the central aperture 29 in those cam plates.

The tool.is .assembled-by. placing the crimping plungers
24 in the radial:slots: 19 in-the central cam plate 11 with
crimping . portions 25 .toward . central aperture 20, and
placing the.auxiliary cam.plates.27. and 28 on:either side
of the central cam:plate 11 in such.a position:that .the
cam-engaging pins 26.are positioned in the'slots 31, blade
32 is positioned opposite .V-shaped blade 22 .in the web-
like pertion 23 on inner handle 10 and the apertures 30
‘The ~parallel

the auxiliary cam.plates .27 .and 28 in such -a position
that the apertures-34 -are -lined -up -with-apertures 30-in
the auxiliary cam.plates and with curved.slots.21-in the
central cam plate. Bolts 35 are then passed through aper-
tures 34 in the parallel plates, apertures 30 in the auxil-
iary cam plates and the curved slots 21 in the central cam
plate, and secured in place with nuts 36. The nuts 36
are tightened and hold the parts in engagement but allow
relative movement between them.

A spring 37 is provided in order to hold the tool in
the opened position. It is attached to a projection 38 on
the central cam plate 11 and to a hook 39 in the grip
16 of the outer handle member 14. The spring is so ar-
ranged that in the open position of the tool it is un-
stressed, and when the grips are closed together the spring
is placed under tension. Thus release of the force closing
the grips permits the spring 37 to move the grip 16 rela-
tive to the inner handle member 10 to the open position,
as shown in Fig, 3.

The operation of the tool is as follows: When grip
portions 12 and 16 are moved toward each other, as by
the action of a hand squeezing them together, bolts 35
slide in slots 21 of central cam plate 11, and carry auxil-
iary cam plates 27 and 28 with parallel plates 15 and thus
move them relative to central cam plate 11. This causes
the outwardly eccentric curved slots 31 carrying cam en-
gaging pins 26 of plungers 24 to move across radial slots
19 of central cam plate 11. The action of the eccentric
slots on the pins slides plungers 24 toward the central
aperture 20 in the central cam plate. At the same time,
straight beveled blade 32 is moved across V-shaped bev-
eled blade 22, and jaw member 59 is moved closer to jaw
member 13. When the closed position is reached, the
bolts 35 have moved to the ends of the curved slots 21
in central cam plate 11, and the cam engaging pins 26
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have moved to the end of curved eccentric slots 31 in
auxiliary cam plates 27 and 28. Plungers 24 have moved
to the central part of the radial slots 19 moving the crimp-
ing portions 25 into the central aperture 20 of central
cam plate 11. Cutting blade 32 carried by auxiliary
cam plate 27 has moved across beveled V-shaped blade
22 and jaws 59 and 13 have moved into engagement.

Since both of blades 22 and 32 are beveled, their cut-
ting edges can move across the end of a piece of wire on
which has been crimped a sleeve or the like cutting the
wire flush with the end of the sleeve.

The concave crimping portions 25 on plungers 24 act
to crimp a crimping sleeve 49 onto a wire 50 having
insulation 51, as shown in Fig. 5. This configuration of
the crimping portions enables crimping pressure to be ap-
plied on substantially all of the circumference of the
wire. Thus the reduction of area, or cutting of strands
if the wire is the strand type, common with the use of
other types of crimpers, is eliminated.

A locking mechanism is provided to lock the tool in
the closed position. - A locking pawl 40 having two paral-
lel locking cams 41 connected by connecting member 42

- is secured to the inner handle member 10 by pin 43.
Cam notches 44 are placed in the parallel plates 15 of
the outer handle member 14 to receive locking cams 41
in the manner shown in Fig. 1, to lock the parallel plates,
and thus the outer handle member, from movement rela-
tive to the inner handle member.

For the convenience of those utilizing this tool, an in-
sulation stripping blade 45 is provided in the connecting
member 42 of the locking pawl. Likewise an insulation
slitting point 46 is positioned in the channel-like recess
17 of the grip on the outer handle member 14. The
channel-like recess guides the wire to the slitting blade.
In addition a screwdriver blade 47 is attached to the end
of the grip 16. Holes 48 may also be provided in the
outer handle member to measure the size of wires or
SCrews.

Having thus disclosed the invention, what is claimed is:

1. In a wireworking tool having a plurality of centrally
converging crimping plungers, means to converge said
crimping plungers comprising a central cam plate having
a central aperture therein and a plurality of radial slots,
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a first grip depending from said central cam plate, said
crimping plungers being slidably mounted in said radial
slots and having crimping portions in one end thereof to-
ward said central aperture and having cam engaging pins
extending from the sides of said plungers, a plurality of
auxiliary cam plates having elongated eccentric apertures
therein, said auxiliary' cam plates rotatably mounted on
said central cam plate with said cam engaging pins en-
gaged in said apertures to slide said crimping plungers
in a converging or diverging direction depending on the
rotation of said auxiliary cam plates relative to said cen-
tral cam plate, a plurality of auxiliary cam plate carriers
fixedly attached to said auxiliary cam plates and having
central apertures therein, and a second grip depending
from said carriers and spaced from said first grip and
adapted to be moved toward said first grip.

2. In a wire working tool having a plurality of cen-
trally converging crimping plungers, means as claimed in
claim 1, said central cam plate having a plurality of
curved slots with a radius of curvature having a center at
the center of said central cam plate, said auxiliary cam
plates and said auxiliary cam plate ‘carriers each having
a plurality of apertures at the same radius as that of said
curved slots in said central cam plate, and a plurality of
fastening pins extending through said apertures and slots
fastening said central cam plate, said auxiliary cam plates
and said auxiliary cam plate carriers, whereby said auxil-
iary cam plates are rotatably mounted on said central cam
plate and said auxiliary cam plate carriers are fixedly al-
tached to said auxiliary cam plates.
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US 6,889,579 B1

1
ADJUSTABLE GRIPPING TOOL

BACKGROUND OF THE INVENTION

This invention pertains to a hand tool and more particu-
larly, to an adjustable gripping tool which, as a result of
manual operation, self-energizes, automatically configures
to engage differently dimensioned and shaped workpieces
and de-energizes upon release of actuating force.

Various types of adjustable gripping tools are known in
the art. Specifically, several known adjustable gripping tools
are embodied in the form of a “crescent” wrench, an
adjustable socket wrench, pipe wrench, vice grips, crimpers,
bolt and nut cutters, pipe and tube cutters, and various other
“plier-type™ gripping tools. A crescent wrench is an adjust-
able open end wrench that has stationary rotatable screw
which engages a toothed rack formed on a first jaw element
movable with respect to the second jaw element extending
from the first element. The adjustable socket wrench
includes a shell housing movable elements, such that move-
ment of the first element with respect to the shell causes the
elements to move with respect to the shell in order to engage
the workpiece. One cutting tool version has adjustable

cutting jaws that when tightened and rotated around a tube 2

score and cut the tube. Another version of the cutting tool
uses a blade cutting mechanism. The plier-type devices
include a pair of first elements connected in such a manner
S0 as 1o move at least two jaws toward one another in order
to engage the workpiece. The crimping tools provide various
functions, such as specialty segmented dies that expand or
contract via interaction of a tapered boy with a fixed
diameter or a plier-type device crimper with jaws that have
been modified as a special head to crimp the workpiece.

Each of the prior art devices have disadvantages. The
crescenl wrench is not automatically resizable during use.
The socket device is limited in its effective range of dimen-
sional capability. In other words, a large number of sockets
is needed to service a relatively standard range of work-
pieces, the workpieces must have a standard configuration
and the workpieces must be engaged axially.

The plier-type devices fail to engage the workpicce
evenly around or within the circumference with proper
offsetting forces and stability which aides in operation of the
tool. The plier-type devices also concentrate the applied
mechanical forces in a point-loading configuration creating
pressure points and stress risers on the workpiece surface.

The tube cutting devices cannot be used with one hand.

Another disadvantage of tube cutting devices, in particular, s

knife blade cutters, is that the tubing is often distorted as a
result of the asymmetrical cutting forces applied by the
blade against the tube. Other tube cutting devices, such as
screw-and-wheel-type tube cullers require continuous rota-
tion of the cutting wheel around the circumference of the
tube while simultaneously increasing the force applied by
the cutting wheel to the tube in order to increase the cutting
depth.

Prior art crimping devices cannot create symmetrically
balanced crimps with a simple hand tool. For example,
crimping a metal sleeve on a hydraulic hose requires a press
and a proper die for proper application. Also all of the
previously available gripping tools either loosely hold the
workpiece or hold the workpiece in a manner that concen-
trates and focuses the gripping forces in a point pressure-
loading configuration. This concentration of gripping forces
is on cerfain points concentrates the force and serves to
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oftentimes deform the workpiece. Also the previously avail-
able tools for wrench applications could not be easily sized
to the workpiece.

Therefore, there exists a need in the prior art for an
adjustable gripping tool which, as a result of manual opera-
tion, self-energizes the tool action, may be automatically
sized and resized to engage a workpiece, de-energizes upon
release of actuation force, that has a broad range of dimen-
sional capability, engages workpieces axially and radially
and provides offsetting forces for stability in operation.
Beyond the ability to resize the gripping range, the gripping
tool of the present invention symmeltrically translates the
force applied to the gripping tool onto the workpiece in a
symmetrically balanced and mechanically advantaged and
efficient way. Thus, an even distribution of gripping and
rotational force about the workpiece is achieved; whereby
allowing for the most efficient distribution of mechanical
stress about the workpiece. For any given force required to
manipulate the workpiece the present invention will accom-
plish the work with the minimal distortion of the workpiece
by distributing the work force over the largest area of the
workpiece. Other advantages of the adjustable gripping tool
of the present invention include decreased costs, increased
productivity and multi-access engagement of the workpiece
resulting in a mechanically advantaged, efficient, even and
balanced distribution of working forces.

BRIEF DESCRIPTION OF THE DRAWINGS

In the course of the following detailed description, refer-
ence will be made to the attached drawings, wherein like
reference numerals identify like parts and in which:

FIG. 1 is an exploded perspective view of an adjustable
gripping tool in accordance with the principles of the present
invention.

FIG. 2 is a top plan view of the adjustable gripping tool
of FIG. 1 disposed in an open or first operative position.

FIG. 3 is a sectioned view of the adjustable gripping tool
of FIG. 2 wherein one component of a first element has been
removed.

FIG. 4 is a top plan view of the adjustable gripping tool
of FIG. 1 disposed in a closed or second operative position.

FI1G. 5 is a sectional view of the adjustable gripping tool
of FIG. 4 taken along a line passing through a second
element of the adjustable gripping tool.

FIG. 6 is a detailed broken-away section view of the
adjustable gripping tool of FIG. 6 wherein one element of
the first component has been removed.

FIG. 7 is a detailed broken-away section view of the
adjustable gripping tool of FIG. 6 wherein the lock mecha-
nism is disposed in a locked or second operative position.

FIG. 8 is a top plan view of another embodiment of an
adjustable gripping tool in accordance with the principles of
the present invention.

FIG. 9 is a top plan view of yet another embodiment of an
adjustable gripping tool in accordance with the principles of
the present invention.

FIG. 10 is a perspective view of another embodiment of
an adjustable gripping tool in accordance with the principles
of the present invention.

FIG. 11 is a top plan view of the adjustable gripping tool
of FIG. 10, disposed in a closed or second operative posi-
tion.

FIG. 12 is a sectional view of the adjustable gripping tool
of FIG. 11 taken along a line passing through the second
element of the adjustable gripping tool.
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FIG. 13 is a perspective view of another embodiment of
an adjustable gripping tool in accordance with the principal
aspects of the present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

One principal aspect of the present invention is directed to
an adjustable gripping tool for engaging a workpiece to
impart work thereto. The gripping tool includes a first
element and a second element connected for a relative
angular movement which when activated generates move-
ment of at least one gripping or workpiece engaging ele-
ment, The first element includes a gripping portion config-
ured to engage the workpiece including a first opening, at
least one guide extending from the first opening and at least
one gripping element. Each at least one gripping element
includes a body portion adapted for engaging a workpiece,
an arm portion configured to engage one of the guides and
a force transfer element contiguous with the arm portion.
The second element includes an actuation portion having a
second opening concentric with the first opening and at least
one slot disposed adjacent the second opening. Each of the
slots has a first section configured to engage one of the force

transfer elements such that movement of the second element >

with respect to the first element simultancously actuates
each at least one first section to contact and move one of the
force transfer elements thereby actuating the gripping ele-
ments along the guides.

Yet another principle aspect of the present invention is
directed to an adjustable gripping tool for engaging a
workpiece to impart work thereto which includes a first
element and a second element connected for relative angular
movement. The second element includes an actuation por-
tion having a plurality of slots. Each of those slots includes
a first section and a second section wherein the first and
second sections each define divergent paths. The first ele-
ment includes a gripping portion having a plurality of
gripping elements and at least one alignment element. Each
gripping element has a force transfer element contiguous
therewith. Each of the aligning elements is disposed
between a pair of gripping elements. One of the force
transfer elements engages one first section and one of the
aligning elements engages one second section such that
movement of the second element relative to the first element
results in the first sections contacting cach of the force
transfer elements to actuate the gripping elements and the
second sections contacting the aligning elements to maintain
orientation of the first element with respect to the second
element.

FIG. 1 illustrates in an exploded perspective view of the
adjustable gripping tool 20 in accordance with principles of
the present invention. The adjustable gripping tool 20 pri-
marily includes a first element 22 and a second element 24
connected for relative angular movement. In one embodi-
ment of the present invention, the first element 22 includes
a pair of elements 23A, 23B disposed on opposing sides of
the second element 24. It is within the teachings of the
present invention that the first element 22 may be configured
with a single element 23A or 23B, or as a pair of elements
23A, 23B as may be desired with respect to other design
factors of importance to one of skill in the art. The first
element 22 includes a first grasping portion 21 and the
second element 24 includes a second grasping portion 25.
The relative angular movement between the first element 22
and the seccond element 24 generates concentric linear
movement of the gripping elements 26.
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The first element 22 further includes a gripping portion 28
disposed at one end of the first grasping portion 21 and
configured to engage the workpiece (not shown) including a
first opening 30, a plurality of guides 32 extending radially
from the first opening 30 and the gripping clements 26. The
gripping elements each include a body portion 34 adapted
for engaging the workpiece, an arm portion 36 configured to
engage one of the guides 32 and a force transfer element 38
connected to the arm portion 36. It is within the teachings of
the present invention that the gripping elements may be
integrally formed in any suitable manner.

In one embodiment of the present invention, the arm
portion 36 of the gripping elements 26 further include a pair
of arms 37A, 37B disposed at opposite ends of the body
portion 34 such that the gripping elements 36 are substan-
tially U-shaped. It will be recognized by those of skill in the
art that the pair of arms 37A, 37B, when so provided
engaged the respective guides 32 formed in the first element
clements 23A, 23B, respectively. The pair of arms 37A, 37B
each include an aperture 40 aligned such that one of the
force transfer elements 38 is contiguous therewith for posi-
tioning and actuation of the gripping elements 26 as detailed
below.

It is within the teachings of the present invention that the
gripping elements may have a smooth or rough face with
which to engage the workpiece, as desired. For example, the
rough face may have a grooved, serrated, checked or any
other suitable finish. Furthermore, the force transfer ele-
ments 38 may be configured as pins or other suitable
structure to provide the functions as described herein. More-
over, the first element and/or each of the elements thereof
may often be referred to as a handle and the second element
may often be referred 1o as a lever. It will be recognized by
those of skill in the art that the terms used herein are not of
a limiting sense. Rather, these terms are used to broadly
describe the structure and function herein.

The second element 24 further includes an actuation
portion 42 disposed at one end of the second grasping
portion 25 and having a second opening 44 concentric with
the first opening 30 and a plurality of slots 46 disposed
adjacent the second opening 44. Each of the slots 46 has a
first section 48 configured to engage one of the force transfer
clements or pins 38 such that movement of the second
clement 24 with respect to the first element 22 simulta-
neously actuates the first sections 48 to contact and move the
force transfer elements 38 along a path defined by the first
section thereby actuating the gripping elements 26 along the
guides 32. It will be recognized by those of skill in the art
that the first sections 48 define a path which generally
decreases in terms of radial measurement from a center of
the second opening 44 from a first outer end 50 to an inner
end 52. In another embodiment, the paths may generally
increase in terms of radial measurement from the center of
the second opening 44 such that relative movement between
first and second elements generates an outward motion of
the gripping clements. Alternatively, the guides, slots and
force transfer element may be configured to interact in a
number of different ways to move the actuation elements
into movement with the gripping or workpiece engaging
clements. For example, a pair of slots may be formed in a
pair of cooperative second elements where each slot defines
an arcuate path and the pair of slots simultancously act on
the force transfer member to effect movement thereof.

In one embodiment, each of the slots 46 further includes
a second section 54 extending from the first section 48. It
will be recognized by those of skill in the art that the second
section 54 defines a path which is generally consistent in
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terms of radial measurement from the center of the second
opening 44 from the inner end 52 to a second outer end 56.

In one embodiment of the present invention, the first
element 22 further includes a plurality of aligning elements
58 for engaging the second sections 54 and where the two
clements 23A, 238 are used for positioning and intercon-
necling the elements 23A, 23B of the first element 22. Each
aligning element 58 is disposed between an adjacent pair of
guides 32 and extends parallel to the force transfer element
38. Apertures 60 are formed in the first elements 23A, 238
to receive and engage the aligning elements 58. In operation,
each one of the aligning elements 58 engages one of the
second sections 54 so that during relative angular movement
between the first element 22 and the second element 24, or
first and second elements, respectively, the first and second
openings 30, 44 remain concentrically aligned. It will be
recognized by those of skill in the art that the second
sections 54 46 engage the aligning elements 58 in response
to the forces induced by the divergent path of the first

sections 48 on the force transfer elements 38. As a result, not 2

only do the first and second openings 30, 44 remain con-
centrically aligned, but the gripping elements 26 are actu-
ated along the guides 32 with equal, likewise displacement.

A spacer 62 may be used to interconnect the elements

23A, 23B to define a pocket 64 such that a spring 66 >

disposed within the pocket contacts the second element 24
in order 1o dispose the second element is a normally open
position (see FIGS. 2 and 3). The spacer may be connected
to each of the elements 23A, 23B by press fit pins 66
engaging aligned apertures 68 or any other suitable device or
in any other suitable manner.

Alock mechanism 70 is connected to the first element 22
such that operative movement of the lock mechanism 70
from a first operative position (see FIGS. 4 and 5) to a
second operative position (see FIGS. 2 and 3) secures the
first element 22 and second element 24 in any desired
angular orientation. The lock mechanism 70 may be con-
nected between the elements 23A, 23B by a press fit pin 72
engaging aligned apertures 74 or by any other suitable
device or in any other suitable manner, The inner or opera-
tive end 76 of the lock mechanism 70 is configured as a
cammed or eccentric surface. In one embodiment, this may
be achieved by disposing aperture 74 offset from the longi-
tudinal axis of the lock mechanism 70. Alternatively, an
eccentric shaped surface may be defined on the inner or
operative end 76 or by any other suitable manner.

When oriented in the first operative position (See FIGS.
4 and 5), the inner end 76 of the lock mechanism 70 defines
a clearance (82, see FIG. 6) with respect to the second
element 24. Movement of the actuating end 78 of the lock
mechanism 70 from the first operative position to the second
operative position (See FIGS. 2 and 3) moves the inner end
76 about the aperture 74 such that the operative end 76 binds
against the second element 24 thereby securing the first
element and second element in a desired angular orientation.

In one embodiment of the present invention, the gripping
portion 28 includes six gripping elements 26. However, it
would be recognized by those of skill in the art, that the
gripping portion 28 need include only at least two gripping
or engaging elements 26 and that any other suitable number
of gripping or workpiece engaging elements may be pro-
vided.

FIG. 2 illustrates the adjustable gripping tool of FIG. 1
disposed in an open position. The second element 24 is
biased from the first element 22 as described above to
maintain such open position.
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The lock mechanism 70 is disposed in the second opera-
tive position securing the first element 22 and second
clement 24 a desired angular orientation. The adjustable
gripping tool 20 of this embodiment 1s configured such that
the gripping portion 28 and the actuation portion 42 are
adapted to circumferentially engage the workpiece. How-
ever, in FIG. 2, the gripping elements 26 are disposed such
that the arms 36 engage the guides 32 in a manner which is
characteristic of the open position of the adjustable gripping
tool 20. The force transfer clements 38 and aligning ele-
ments 58 arc shown as force transfer elements press fit to the
gripping clements 26 and first element 22 respectively.
Alternatively, the force transfer elements can be manufac-
tured as a protrusion of the gripping or workpiece engaging
clement.

FIG. 3 illustrates a section view of the adjustable gripping
tool 20 of FIG. 2 wherein one element of the first element
22 has been removed. Element 23B is shown having spacer
62 connected thereto to define a pocket 64 such that the
spring 66 disposed within the pocket 64 contacts the second
clement 24 to bias the second element 24 in the open
position. As described above, the lock mechanism 70 is
engaged in the second operative position securing the first
clement 23B and second element 24 in the desired open
position. Aligning elements 58 are disposed at the inner end
52 of the slot 46 which defines a point of separation between
the first section 48 and the second section 54. The force
transfer elements 38 are disposed at the outer end 50 of the
first section 48 of the slot 46 as will be shown and described
in more detail below.

FIG. 4 illustrates an adjustable gripping tool 20 disposed
in a closed position wherein the first element 22 and second
clement 24 are disposed immediately adjacent. The lock
mechanism 70 is disposed in the first operative position,
unlocked, The gripping elements 26 have been moved from
an open position, as shown in FIGS. 2 and 3, to a closed
position such that the gripping elements are adapted for
engaging the workpiece.

FIG. 5 illustrates a section view of the adjustable gripping
tool 20 of FIG. 4 taken through the second element where
the adjustable gripping tool is disposed in the second opera-
tive or closed position. The first element is represented by
clement 23B which is disposed immediately adjacent the
second element 24. The force transfer elements 38 have been
moved as a result of contact with the first section 48 of the
slots 46 from an outer end 50 to an inner end 52. The
aligning clements 58 have been moved from an inner end
from the second section 54 of the slot 56 to an outer end 56.
It will be recognized by those of skill in art that the paths
defined by the first and second sections 48, 54 of the slot 46
are divergent. The aligning elements 58 engage the second
portion 54 of the slot 46 in order to maintain proper
orientation between the first element 22 and the second
element 24. The force transfer elements 38 engage the first
portion 48 of the slot 46 such that the generally decreasing
diameter dimension of the path defined by the first portion
48 causes the force transfer elements to move closer to the
center of the first and second openings 30, 44. Accordingly,
the gripping elements 26 are likewise actuated along the
guides 32 to engage the workpiece. The lock mechanism 70
is disposed in a first operative position. It should also be
noted that the slots can be reversed and the action reversed
such that the actuation elements are radiating from the center
during activation.

FIG. 6 illustrates a detailed broken away view of the
adjustable gripping tool 20 of FIGS. 4 and 5. The lock
mechanism 70 is disposed in a first operative or open
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position. The lock mechanism 70 is connected to the first
element 22 by a pin 74 which is disposed offset from a
longitudinal axis of the lock mechanism 70, such that in this
first operative position, a clearance 82 is defined between the
lock mechanism operative or inner end 76 and the second
clement 24.

FIG. 7 illustrates the adjustable gripping tool 20 of FIG.
6 wherein the lock mechanism 70 has been moved from the
first operative position (shown in FIG. 6) to a second
operative position. As a result of movement of the lock
mechanism 70 the clearance is eliminated between the
operative or inner end 76 and the second element 24.
Accordingly, the lock mechanism 70 binds against the
second element 24 such that the first element and second
element 24 cannot be moved relative to one another without
first releasing the lock mechanism 70. It will be recognized
by those of skill in the art that the pin 74 used to mount the
lock mechanism 70 to the first element 22 is most often
offset from the longitudinal axis of the lock mechanism 70.
However, an eccentric surface at the inner or operative end
76 may also be formed to enable the same function.

FIG. 8 illustrates another embodiment of the present
invention of the adjustable gripping tool 20 wherein only
three gripping elements 26 are shown. It is within the

teaching of the present invention that the gripping portion 28 2

only include at least one gripping element 26. Grips 84A,
84B may also be provided for the first element 22 and
second element 24 to further facilitate effective actuation of
the adjustable gripping tool 20. The remaining structure and
function of this disembodiment of the present invention
remains the same as detailed above.

FIG. 9 illustrates yet another embodiment of the present
invention directed to an adjustable gripping tool 20. In this
embodiment of the present invention, the gripping portion
28 and the actuation portion 42 are configured penannular.
Such configuration enables the wrench 20 to engage the
workpiece laterally or in a radial direction. Further, four
gripping elements 26 are illustrated in this embodiment. The
remaining structural and functional elements and aspects of
this embodiment of the present invention remain the same as
detailed above.

FIG. 10 illustrates another embodiment of the present
invention wherein the adjustable gripping tool 20 is config-
ured as a cutting or scoring device for engaging, for
example, a tubular element. In this embodiment, the second
element 2A is configured substantially U-shaped. Such
configuration may be achieved by binding, folding or oth-
erwise forming a unitary element as shown in FIG. 10. It will
be recognized by those of skill in the art that the orientation

of some of the structural elements in this embodiment have 5

been in comparison to the configuration of the tools above.
Otherwise, the operation and function of this embodiment is
as described above.

The first and second elements 22, 24 are connected for
relative angular movement in order to generate linear move-
ment of the gripping clements. It is within the teachings of
the present invention that the gripping elements may also be
configured to score or cut a workpiece. For example, in one
embodiment, the gripping elements described above which
are configured to engage the workpiece as described above
may be replaced with gripping elements configured to
perform the scoring or cutting functions.

FIG. 11 illustrates a top plan view of the embodiment of
the present invention in FIG. 10 disposed in a closed
position. The first and second elements 22, 24 have been
moved toward one another such that the gripping clements
26 cxtend into the first opening 30 to engage a workpiece
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(not shown). As shown in FIG. 10, this embodiment is
configured to engage a tubular element, such as a pipe or
other suitable workpipe. For example, a polyvinyl chloride
(“PVC™) pipe may be cut or scored with the sharp-edged
gripping elements of this embodiment and not distort the
PVC pipe. As a result, in addition to a clean perpendicular
cut-off, the PVC pipe is not deformed so that further
coupling is problematic. Otherwise, this embodiment func-
tions in accordance with the other tools described above.

FIG. 12 illustrates a sectional view of the adjustable
gripping tool 20 of FIG. 10 taken through the first clement
22, where the tool 20 is disposed in an open position. The
gripping element 26 disposed within the guides 32 include
all the structural elements as described above. However,
rather than a U-shaped body, a force transfer element
extends from each side of the body portion to engage the
slots of the pair of elements 254, 25b (25b in FIG. 11) which
comprise the second element 24.

FIG. 13 illustrates a perspective view of another embodi-
ment of an adjustable gripping tool in accordance with the
principal aspects of the present invention. In this embodi-
ment of the present invention, the adjustable gripping tool 20
includes gripping elements 26 which have extensions 100
that extend beyond the first element 22. The extensions 100
facilitate engaging workpieces disposed in a space-limited
location, where access for the entire tool 20 may be difficult
or problematic. The remaining structural and functional
clements and aspects of this embodiment of the present
invention remain the same as detailed above. Alternatively,
other structural elements may be formed on the extensions
100 to enable additional functions for the tool 20, such as
crimping, cutting, or any other suitable function.

The inventions is not limited to the details of the apparatus
depicted and other modification and applications may be
contemplated. For example, the force transfer elements and
aligning clements may be changed as desired for other
bearing elements. The gripping elements themselves may ha
be wvaried in size, shape, or quantity. And the gripping
clements may have a cutter, roller or blade attached to
perform cutting or scoring operations. Also, the size, shape
and position of the openings may be altered as desired to suit
particular applications. Certain other changes may be made
in the above-described apparatus without departing from
true spirit and scope of the invention here involved. It is
intended, therefor that the subject matter of the above
depiction shall be interpreted as illustrated and not in a
limiting sense.

What is claimed is:

1. An adjustable gripping tool for engaging a workpiece
to impart work thereto, the tool comprising:

a first clement and a second element connected for
relative angular movement which generates movement
of at least one gripping element;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at
least one guide extending from the first opening and the
al least one gripping element;

cach at least one gripping element including a body
portion adapted for engaging the workpiece, an arm
portion configured to engage one of said at least one
guide and a force transfer element contiguous with the
arm portion;

the second element including an actuation portion having
a second opening concentric with the first opening and
at least one slot disposed adjacent the second opening
external thereto, each said at least one slot having a first
section configured to engage the force transfer element
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of one said at least one grinning element, such that
movement of the second element with respect to the
first element actuates each at least one first section to
contact and move each respective force transfer ele-
ment thereby actuating each said at least one gripping
element along respective said at least one guide.

2. The gripping tool as recited in claim 1, further includ-
ing a lock mechanism disposed on the first element operable
to secure the first element and second element in a desired
angular orientation.

3. An adjustable gripping tool for engaging a workpiece
to impart work thereto, the tool comprising:

a first element and a second element connected for
relative angular movement which generates movement
of at least one gripping clement;

wherein the first element includes a pair of clements
disposed on opposing sides of the second element;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at
least one guide extending from the fist opening and the
at least one gripping element;

cach at least one gripping element including a body
portion adapted for engaging the workpiece, an arm
portion configured to engage one of said at least one

guide and a force transfer element contiguous with the 2

arm portion;

the second element including an actuation portion having
a second opening concentric with the first opening and
at least one slot disposed adjacent the second opening,
cach said at least one slot having a first section con-
figured to engage the force transfer element of one said
al least one gripping element, such that movement of
the second element with respect to the first element
actuates each at least one first section to contact and
move cach respective force transfer element thereby
actuating each said at least one gripping element along
respective said at least one guide.

4. The gripping tool as recited in claim 3, wherein a spacer
interconnects the elements to define a pocket such that a
spring disposed within the pocket contacts the second ele-
ment so that the second element is normally disposed in an
open position.

5. An adjustable gripping tool for engaging a workpiece
to impart work thereto, the tool comprising:

a first element and a second element connected for
relative angular movement which generates movement
of at least one gripping element;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at

least one guide extending from the first opening and the 3

at least one gripping element;

cach at least one gripping element including a body
portion adapted for engaging the workpiece, an arm
portion configured to engage one of said at least one
guide and a force transfer element contiguous with the
arm portion;

wherein the aim portion of the gripping elements further
includes a pair of arms disposed at opposite ends of the
body portion such that the gripping elements are sub-
stantially U-shaped;

the second element including an actuation portion having
a second opening concentric with the first opening and
al least one slot disposed adjacent the second opening,
cach said at least one slot having a first section con-
figured to engage the force transfer element of one said
at least one gripping element, such that movement of
the second clement with respect to the first element
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actuales cach at least one first section to contact and
move each respective force transfer element thereby
aclualing each said at least one gripping element along
respective said atl least one guide.

6. The gripping tool as recited in claim 1, wherein the first
clement further includes a plurality of studs such that one
stud is disposed between an adjacent pair of guides and
extends parallel to die force transfer elements.

7. The gripping tool as recited in claim 6, wherein cach of
the slots further includes a second section extending from
the first section, such that one of the studs engages onc of the
second sections so that during relative angular movement
between the first element and the second element the first
and second openings remain concentrically aligned.

8. The gripping tool as recited in claim 7, wherein the first
and second sections are divergent.

9. The gripping tool as recited in claim 1, wherein the
gripping portion and actuation portion circumferentially
engage the workpicce.

10. The gripping tool as recited in claim 1, wherein the
griping portion and actuation portion are configured penan-
nular.

11. The gripping tool as recited in claim 1, wherein the
gripping portion includes a plurality of gripping elements.

12. The gripping tool as recited in claim 3, wherein a lock
mechanism is connected to the first element between the
clements such that movement of the lock mechanism from
a first operative position to a second operative position
secures the first ement and second clement in a desired
angular orientation.

13. An adjustable gripping tool for engaging a workpiece
to impart work thereto, the tool comprising:

a first element and a second element connected for
relative angular, movement which generates movement
of at least one gripping ¢lement;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at
least one guide extending from the first opening and the
at least one gripping element;

cach at least one gripping element including a body
portion adapted for engaging the workpiece, an arm
portion configured to engage one of said at least one
guide and a force transfer element contiguous with the
arm portion;

the second element including an actuation portion having
a second opening concentric with the first opening and
at least one slot disposed adjacent the second opening,
cach said at least one slot having a first section con-
figured to engage the force transfer element of one said
at least one gripping element, such that movement of
the second element with respect to the first element
actuates each at least one first section to contact and
move each respective force transfer element thereby
aclualing each said at least one gripping element along
respective said at least one guide;

wherein the gripping elements performing one function
may be replaced with gripping clements performing a
different function.

14. An adjustable gripping tool for engaging a workpiece

to impart work thereto, the tool comprising:

a first clement and a second element connected for
relative angular movement which generates movement
of at least one gripping element;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at
least one guide extending from the first opening and the
at least one gripping element;

APEX0018626



US 6,889,579 B1

11

cach at least one griping element including a body portion
adapted for engaging the workpiece, an arm portion
configured to engage one of said at least one guide and
a force transfer element contiguous with the arm por-
tion;

the second element including an actuation portion having
a second opening concentric with the first opening and
at least one slot disposed adjacent the second opening,
each said at least one slot having a first section con-
figured to engage the force transfer element of one said
at least one gripping element, such that movement of
the second element with respect to the first element
actuales each at least one first section to contact and
move each respective force transfer element thereby
actuating each said at least one gripping element along
respective said at least one guide;

wherein the gripping elements score and cut.

15. An adjustable gripping tool for engaging a workpiece

to impart work thereto, the tool comprising:

a first element and a second clement connected for
relative angular movement which generates movement
of at least one gripping element;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at
least one de extending from the first opening and the at
least one gripping element;

each at least one gripping element including a body
portion adapted for engaging the workpiece, an arm
portion configured to engage one of said at least one
guide and a force transfer element contiguous with the
arm portion;

the second element including an actuation portion having
a second opening concentric with the first opening and
at least one slot disposed adjacent the second opening
cach said at least one slot having a first section con-
figured to engage the force transfer element of one said
al least one gripping element, such that movement of
the second element with respect to the first element
actuates each at least one first section to contact and
move each respective force transfer element thereby
actuating each said at least one gripping element along
respective said at least one guide;

wherein movement of the at least one gripping element is
linear.

16. An adjustable gripping tool for engaging a workpiece

to impart work thereto, the tool comprising:

a first element and a second element connected for
relative angular movement which generates movement
of at least one gripping element;

the first element including a gripping portion configured
to engage the workpiece including a first opening, at
least one guide extending from the first opening and the
at least one gripping element;

cach at least one gripping element including a body
portion adapted for engaging the workpiece, an arm
portion configured to engage one of said at least one
guide and a force transfer element contiguous with the
arm portion;

the second element including an actuation portion having
a second opening concentric with the first opening and
at least one slot disposed adjacent the second opening,
each said at least one slot having a first section con-
figured to engage the force transfer element of one said
al least one gripping element, such that movement of
the second element with respect to the first element
actuates each at least one first section to contact and
move each respective force transfer element thereby
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actuating each said at least one gripping element along
respective said al least one guide;
wherein movement of the at least one gripping element in
curvilinear.
17. The gripping tool recited in claim 1, wherein the at
least one guide includes a plurality of guides.
18. The gripping tool as recited in claim 1, wherein each
al least one guide extends radially.
19. The gripping tool as recited in claim 1, wherein each

10 at least one guide extends along a curvilinear path.

20. An adjustable gripping tool for engaging a workpicce

to impart work thereto, the tool comprising:

a first clement and a second element connected for
relative angular movement;

the second element including an actuation portion having
a plurality of slots, each of the slots including a first
section and a second section wherein the first and
second sections each define divergent paths;

the first element including a gripping portion having a

20 plurality of gripping elements, each gripping element
having a force transfer element contiguous therewith,
and at least one aligning element, where one of the
aligning elements if disposed between a pair of grip-
ping elements;

25 wherein one of the force transfer elements engages one
first section and one of the aligning elements engages
one second section such that movement of the second
clement relative to the first element results in the first
sections contacting each of the aligning clements to

30 actuate the gripping elements and the second sections
contacting the aligning elements to maintain orienta-
tion of first element with respect to second element.

21. The gripping tool recited in claim 20, wherein the first
clement includes a first opening and the second element

35 includes a second opening which are concentrically aligned

during relative movement.

22. The gripping tool recited, in claim 20, wherein a lock
mechanism is disposed on the fist element operative to
secure the first element and second element in a desired

40 angular orientation.

23. The gripping tool recited in claim 20, wherein the
gripping portion and actuation portion circumferentially
engage the workpiece.

24. The gripping tool recited in claim 20, wherein the

45 gripping portion and actuation portion are configured pen-

annular.

25. An adjustable gripping tool for engaging a workpiece
to impart work thereto, the tool comprising:

a first clement and a second element connected for

] relative angular movement;

the second element including an actuation portion having

a plurality of slots, each of the slots including a first
section and a second section wherein the first and
second sections each define divergent paths;

the first element including a gripping portion having a

plurality of gripping elements, cach gripping element
having force transfer element contiguous therewith,
and at least one aligning element, where one of the
aligning elements if disposed between a pair of grip-

60 ping elements;

wherein the gripping elements performing one function

may be replaced with gripping clements performing a
different function;

wherein one of the force transfer elements engages one

65 first section and one of the aligning elements engages
one second section such that movement of the second
clement relative to the first element results in the first

th

i
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sections contacting each of the aligning elements to
actuate the gripping elements and the second sections
contacting the aligning elements to maintain orienta-
tion of first element with respect to second element.

26. An adjustable gripping tool for engaging a workpicce

to impart work thereto, the tool comprising:

a first element and a second element connected for
relative angular movement;

the second element including an actuation portion having
a plurality of slots, cach of the slots including a first
section and a second scction wherein the first and
second sections each define divergent paths;

the first element including a gripping portion having a
plurality of gripping elements, each gripping element
having a force transfer element contiguous therewith,
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and at least one aligning element, where one of the
aligning elements if disposed between a pair of grip-
ping elements;

wherein the gripping element can score and cut;

wherein one of the force transfer elements engages one
first section and one of the aligning elements engages
one second section such that movement of the second
clement relative to the first element results in the first
sections contacting each of the aligning elements to
actuale the gripping elements and the second sections
co