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Please describe the item application/the end use ofitem.

Conduit Cutting tool Used to safely cut PVC and PE duct with live wires inside the Pipe

Provide the item number if applicable: (N95 Mask vs Protective Mask).
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a. Provide dimensions / size / tolerances / performance specifications for the item.

Please Refer to US Patent attached

b. List required materials needed to make the product, Including materials of product components, if
applicable.

Please Refer to US Patent attached. Mild Steel and Blades,Company is open to the
material

c. Arethere applicable certification requirements to supply this item? (i.e. ISO certification) Are there any,
applicable regulations that apply to the production ofthis item? (i.e. FDA regulations or EPA regulations)
Arethere any otherstandardrequirements? (i.e. ASME Standard, IEEE Standard) Please specify.

N/A

d. Describe the manufacturing processes (elaborate to provide as much detail as possible).

The material will be stamped out, Blades will need to be cut to size and placed on the unit.
Blades will need to interchangeable.

f. Additional Comments:
Is there otherinformation that would impact theitem’s performance or usefulness? Please explain.

Possible Improvement to keep continuous grip on pipe, also a better blade may be utilized.




o Potential Business Volume Estimate (i.e., # Units Per Day, Month, Year):
c
‘é 200 to 300 per day. Blades will need to be changed out periodically
o
wn
-|Z-| Target Price / Unit Cost Information:
o .
X $9 per unit
2 Y
>
=
2 r? When is it needed by? (Immediate, 30 Days, 6 months, etc.)
g First sample run in 30 days of being matched with supplier.
<
®
2 Describe packaging requirements (i.e., individually/ group packaging).
g Single packaging supply house shelf ready
o
>
2 | Whereis this opportunitylocated?Is there a preferred shipping proximity -if applicable?
Products will be shipped to a central locations and distributed to electrical supply dealers
world wide
Q>_ Howlong would you like to leave this opportunity open to the National Network?
= O 3 days O 5 days O 7 days [0 10 days s months Other
% Is there otherinformation you would like to include?
e 20 Conduit cutting unit have have been utilized in the field. This unit brings a great deal of
g safety when cutting into pipes with live electrical conductors and communication conductor
o inside the vessel. This tool has unlimited potential in regards to quantity needed
@

Photos or diagrams of the item (helpful but not required).
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1
CONDUIT CUTTING TOOLS AND CONDUIT
CUTTING TOOL OPERATIONAL METHODS

RELATED PATENT DATA

This application claims priority to U.S. Provisicnal Patent
Application Ser. No. 01/848,816, filed Jan. 14, 2013, entitled
“PVC Cylindrical Material Cutting Device”, the disclosure
of which is incorporaled herein by reference.

TECHNICAL FIELD

This disclosure relates to conduit cutting fools and conduit
cutting oo} operalional methods.

BACKGROUND OF THE DISCLOSURE

Insulated electrical wires may be carried within eonduits
which may be installed in building struclures or buried in
different example applications. Currently, there are risks to
cutting the conduits {often PVC) (o length while insulated
wires are present in the interior of the conduit. For example,
the interior wires may he damaged during the culling
process necessitaling repairs as well as placing the operator
cutting the conduit at risk of potential electrical shock,

At leagt spome embodiments of the disclosure are directed
towards conduit cutting tools and methods of operation of
the tools. Additional aspects of the disclosure are described
below.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments of the disclosure are described
below with reference to the following accompanying draw-
ings.

FI1G. 1 is anillustrative representation of a conduit culling
tool according to one embodiment in an cpen configuration.

FIG. 2 is a perspective view of 2 conduit cutting ool
according to one embodiment in an open configuration.

FIG. 3 is an exploded view of a conduit cuiting tool
according 1o one embodiment.

FIG. 4 is a perspective view of a conduit cutting tool
according to one embodiment during use.

FIG, 5 is an iHustrative representation of a conduil culting
tool according to one embodiment cutting through a conduil.

FIGS. § and 7 are illusirative representations of a conduit
cutting tool according o one embodiment engaging condui(s
having different diameters.

FIG. 8§ is a perspective view of a bias system of a conduil
cutting tool aceording to one embediment.

DETAILED DESCRIPTION OF THE
DISCLOSURE

This disclosure is submitted in furtherance of the consti-
tutional purposes of the U.S. Patent Laws “lo promote the
progress of scicnce and useful arts” (Article 1, Section 8),

At Jeast some aspects of the present disclosure are
directed towards apparatus and methods of use to cut
eircular conduits, such as PVC pipe, to desired length. The
conduils may include sensitive contents in some applications
{e.g., electrical wires) and some embodiments of the disclo-
sure are directed rowards apparatus and methods of facili-
tating the cutting of these conduits while avoiding damage
to Lthe contents of the conduits during the culling.

Referring to FIGS, 1 and 2, 2 conduit culting tool 14 is
shown according to one example embodiment of the disclo-
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sure. The depicted emhodiment of the conduil cutting ool
10 is configured to be utilized by an individual to cut
conduits of different gauges and diameters as discussed
further below.

The iflustrated conduit cutting tool 1¢ includes a pluraiity
of elongaied members 12a, 12b, Individual ones of the
elongated members 12a, 125 include a jaw 14 at a first end
and a handle 16 at a second end which is opposite to the first
end. Elongaled members 12a, 126 may be a suitable mate-
rial, such as steel, to withstand forces generated during
cutling operations.

The elongated members 12z, 125 are coupled with
another in paratle! planes via a pivot pin 18, The pivol pin
18 permits rotation of the elengated members 12a. 126 with
respect Lo one another during operation, Pivot pin 18 defines
a pivot axis 20 which is substantially perpendicular to the
planes of the eiongated members 124, 125 in one embodi-
ment.

As shown in the embodiment of FIG, 1, interior porticns
of jaws 14 inchude a plurality of cutting blades 22 which are
configured ta cut through walils of 2 conduit to be cut. Each
jaw 14 includes a plurality of substantially linear segments
14, 14k, 14c¢ which arrange the cotling blades 22 in an
angular relationship with one another to define a generally
circular cutling configuration during use. The outermost
segments 14c of jaws 14 are tapered in the illustrated
embodiment 1o enable use of the tool 10 in low clearance
Aress.

in the {llustrated embodiment, grips 26 are installed over
the surfaces of the handles 16. Grips 26 are ergonomic and
may be constructed of an electrically-insulating material,
such as a suitable plastic or rubber, and capable of protecting
the user from moderate electrical cumrents. In addition, a
plurality of grip covers 28 are provided about grips 26 and
which may be constructed of a foam, rubber or other suitable
electrically-insulating malterial in example embodiments.
Grip covers 28 provide cushion {o the users” hands during
use as well as additional etectrical insulation,

The conduit cuting tool 10 is illustrated in an open
configuration in FIG, 1, Tool 10 is able to receive conduits
to be cut between jaws 14 when tool 10 is in the open
eonfiguration. In the illustrated example embodiment, the
jaws 14 are gpaced from one another by an increased
distance ¢1 when tool 18 is the open configuration compared
with a distance d¢2 when the tool 10 is in the closed
configuration described further below and as shown in FIG,
S in one example.

A user may apply an input force 17 during use which
urges the handles 16 towards one another and causes at least
one of the elongated members 12a. 126 to move with respect
to the other elongated member 12g, 12b which changes the
configuration of the tool 10 from the open to the closed
configurations. In one example, the handle 16 of clongated
member 126 may be fixed and inpet force 37 may be applied
by a user 1o the handle 16 of elongated member 124 which
moves the handle 16 of elongated member 12a lowards the
kandle 16 of elongated member 125,

in one embodiment, elongated member 125 includes an
elongated slot 24 which receives pivot pin 18 and pivot pin
18 moves within slet 24 during movement of the elongated
member 12q and culting operations of the conduit cutting
tooi 10. Slot 24 defines a path of movement of pivol pin 18
and elongated member 12a during changes of the conduit
culting too! 10 between the open and closed configurations.
In addition, slot 24 defines the spacing of jaws 14 {rom
another and orientations of jaws 14 relative to one another
during use in the depicted example embodimenl,
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In FIG. 1, the pivot pin 18 is shown adjacent to a first end
of slot 24 corresponding to the open configuration of tool 10,
while in FIG, 5, the pivot pin 18 is shown adjacent to a
second end of slot which opposite to the first end and
corresponds to the closed configuration of tocl 10, In the
illustrated example embodiment, slot 24 is arranged to
provide substantially linear movement of the jaws 14 rela-
live to one another between the open and closed configura-
tions, In addition, jaw 14 of elongated member 12a is
configured to rotafyghout pivot pin 18 and relalive to jaw 14
of elongated membieh’' 126 during changes of the conduit
cuiting tool 10 between the cpen and closed configurations.

Cenduit cutting tocl 18 includes a compression slide
linkage 29 which is coupled with each of handies 16, In one
embodiment, plural holes 27 of linkage 29 are coupled with
individual ones of the handles 16 at respective pivot points
31 which enables linkage 29 to rotatle relative to the pivot
points 31 during movement of the clongated members 124,
12b relative 10 one another. In one embodiment, the linkage
29 rotates in a counter-clockwise direction about the pivot
pin 31 of clongated member 12¢ and the linkage 29 rotates
in & clockwise direction about the pivot pin 31 of clongated
member 126 as a result of input force 17. The compression
slide linkage 29 generates an intermediate pivot link force
from the pivot pin 31 of elongated member 125 towards the
pivot pin 31 of ¢longated member 12a which forees the pivot
pin 18 to slide within sfot 24 when the handles 16 are moved
towards one ancther by the user. The application of force 17
results in a force by the elongated member 124 on the slot
24 of the elongated member 126 at the pivot pin 18 which
is in a direction fowards the handie 16 of the elongated
member 122 and perpendicular to the slot 24,

Leverage of the jaws 14 increases with respect to the
conduit being cut as the angle of the slide linkage 29
decreases relative to elongated member 12k (e.g., jaws 14
impart & force of about 1:1 to the conduit being cut when
cutting & condwit having a 2" diameter in the illustrated
example embodiment). In the described embodiment, the
stide linkage 29 enables the range of motion of the user’s
hand to cut different conduits having a relatively wide range
of diameters. The conduit cutting tool 3 is configured to cut
1%4"-2" diameter PV C schedule 88 conduits in the example
described embodiments. Other configarations of teol 10
having different sizes may be wrilized to conduits of other
diameters in other embodiments.

Referring to FIG. 2. the cuiting blades 22 are attached to
jaws 14 using plural retaining devices 32, such as screws, in
one embodiment. Accordingly, cutting biades 22 are remoy-
able in the iltustrated embodiment and cutting blades 22 of
different dimensions may be supplied with tool 1§ for use to
cut conduits of different gauges. For example, a set of
cutling blades 22 having a uniform cutting depth d3 (see
FEG. 1) corresponding to a thickness of a wall of the conduit
to be cut is selected and attached to the jaws 14 using the
retenlion devices 32, In one embodiment, cutting blades 22
having a cutting depth which is equal o the thickness of the
wall of the conduit o be cut are utilized.

Elongated member 126 includes a protective plate 33
which covers portions of the front, back and top surfaces of
jaw 14 ags shown in the illustrated embodiment. Protective
plate 33 may be a suitable electrically insulative material,
such as plastic, in some embodiments. Culting blades 32
may be received within the protective plate 33 and retained
between an interior surface of the protective plate 33 and the
jaw 14 of elongated member 126 by the relaining devices 32
and which provides the cutting blades 22 in a configuration
to extend an appropriate distance from inlerior surfaces 15
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of jaws 14. In some embodiments, jaws 14 may include stots
which allow blades 22 t¢ be adjusted inward and outward
relative to jaw surfaces 15 to adjust the distance d3 which
the cutting blades 22 extend past surfaces 15 of jaws 14,

Referring to FIG. 3, additional details of one embodiment
of conduit cutting tool 10 are shown according to one
embodiment. Elongated member 12« includes a plurality of
paratlel members 35 which may be attached in a parallel
relationship to one another (and with respect to elongated
merber 126} using & plurality of rivets 37 and ping 39
Rivets 37 may pass through a plurality of spacers 41 which
space paralle] members 35 from one another about elongated
member 12b. Pivot pin 18 may alse be coupled with a nut
19 to retain pin 18 within slot 24 and to couple elongated
members 12a, 125 with one another. An insert 43 is provided
inlermediate parallel members 35 adjacent to jaw 14 to
receive retaining devices 32 and provide the cutting blades
22 attached to elongated member 12« in proper lateral and
opposing alignment with the catting blades 22 of elongated
mermber §26.

Referring 10 FIG. 4, example operations of the conduit
cutting tool 10 are described according to one embodiment.
Initially, the tool 10 is provided in the open configuration
and a conduit 30 to be cut is received within jaws 14. The
application of an input foree to handles 16 forces handles 16
towards one another and causes the cutting blades 22 to
engage wall 32 of conduit 30. The tool 10 may be rotated
about the circumference of the conduit 30 to scribe 34 the
conduit 30 at an appropriate jocation for cutting, Thereafter,
additional input force may be applied to squeeze the handles
16 together further while the tool 10 is rotated back and forth
about the circumference of the conduit 30 which causes the
cutting blades 22 to cut into conduit 3¢ a pre-delerminad
depth corresponding to the thickness of wall 32 of the
conduit 30 and which provides the tool 10 in the closed
configuration.

The upper surfaces of elongated members 124, 12b are
spaced from one another at an angle of approximately 15.5
degrees in the open configuration and approximalely 7.3
degrees in the closed configuration in one embodiment. In
addition, elongated member 12g¢ extends 7.94" from pivot
pin 18 to the end of grip cover 26 and elongated membet 125
extends 7.307" from pivot pin 18 to the end of grip cover 26
in one embodiment, Jaw 14 of elongated member 12a
extends outwardly 3.060" from the pivot pin 18, jaw 14 of
elongated member 126 extends outwardly 3.535" from the
pivot pin 18, elongated member 126 is 11.53" long from the
end of jaw 14 to the end of handle 26, and segments 14¢ of
jaws 14 have a thickness of 0.625" in ong embodiment. Jaws
14 are spaced from one another when tool 10 is in the open
configuration to receive conduits 30 having a diameter of
2.528 inches or less in one embodiment.

1n one embodiment described above, the cutting biades 22
are selecied which protrude from the interior surfaces 15 of
the jaws 14 by a distance d3 which is thc same as the
thickness of the wall 32 of the conduit 3{} to be cut, During
the cutting of the conduit 38, interior surfaces 15 of the jaws
14 eventually conlact the onter surface of wall 32 as shown
in FIG. 5 aod prevent the cutting blades 22 from protruding
past the wail 32 into the internal portion of the conduit 30
and avoiding damage 1o internal contents of (he conduit 39,
such as wires (not shown). Cutting blades 22 which protrade
different distances d3 from interior surfaces 15 of jaws 14
may be installed and used to cut conduits 30 of other gauges,
and worn culting blades 22 may be replaced in example
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embodiments. In the example of FIG. 5, lhe cotting blades
22 encircle a majority of the circumference of the conduit 30
being cut.

In some embodiments, the cutting blades 22 are knife-
edges capable of bi-directional use to cut through wall 32 of
conduit 30 while the cutting tool 10 is rotated back and forth
about the circumference of conduit 30, In one more specific
embodiment, the cutting blades 22 are knife-edge V-tooth
biades with 14 teeth per inch and with individual teeth
extending outwardly 0.75" and being approximately 0.020"
thick. In addition, the cutting blades 22 may comprisc &
durable materizal, such as stainless steel, which is suitable for
cutting numerous conduits 340,

Referring o FIGS. 6-7, conduit cutting toof 10 may be
atilized to cut conduits 30a, 30k of different diameters. For
exampie, conduit 30a has a diameter of 2.375" and conduit
304 has a diameter of 1.66". The combination of elements
including the pivot pin 18, slot 24, linkage 29 and spring 52
(shown in FIG. 8) may be referred (o as an adjustment
system which operates to control the position of the jaws 14
relative to one anothet and to accommodate different diam-
elers of conduits to be cut.

The cutting blades 22 of the jaws 14 form a plurality of
vertices 46 which receive the conduits 30a, 306 during
rotation of the tool 10 about the conduits 30a, 305 to cut the
conduits 30a, 30b. The illustrated example arrangement of
cutting blades 22 with vertices 43 enables contact of the
blades 22 with conduits 38a, 306 of different diameters. The

pivot pin 18 is located at different positions within slot 24 °

during initiaf engagement of cutting blades 22 with the
conduits 30z, 305 resulting from the jaws 14 being spaced
aparl from one another by different linear distances corre-
sponding o the different diameters of the conduits 30a, 304

Referring to FIG. 8, conduit culting tool 10 includes a bias
systemn 50 which is configured to bias the handles 16 apart
from one another to provide the conduit cutting toé! 10 in the
open configuration whers the handies 16 are farthest apari
from ome another in the absence of an input force applied by
the user to move handles 16 towards one another. In one
embodiment. bias system 30 includes a compression spring
52 which is coupled with an end 54 of linkage 29 and
elongated member 124, The spring 52 provides 2 bias force
which maintains tool 10 in the open configuration where the
handles 16 are spaced apart from one another.

The application of an input force by a user to force
handles 16 closer wogether operates to siretch spring 50 and
increases the spring tension. The tension of spring 50 returns
the conduil cutting tool 18 o Lhe open configuration after
removal of the inpul force to the handles 16 by the user.

The provision of bias system 50 facilitates use of the tool
10 with one hand by an .operator as the handles 16 are
maintained apart from one another in the open configuration
which allows the user to position the toc! 16 at an appro-
priate location about the conduit 30 using a single hand.
Thereafter, the force applied to the handles 16 by the hand
of the operator may be increased as the too] 10 is rotated
back and forth about the conduit 30 1o cut the conduit 30.

Al least some aspects of the disclosure provide conduit
cutting toals and methods of operation which provide
reduced risk of electrical shock and damage lo wires (or
other contenis) which are inside of 2 conduit during cutling
of the conduit compared with use of other conventional
cutting tools. Some of the example described embodiments
provide conduit culting tools which may cut conduils of
different gauges and diameters. In addition, some embodi-
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ments of the disclosure provide tools which include 2 bias
system Lo bias the tools in an open configuration as described
zbove. '

CONCLUSION

In some embodiments, a conduit cutting tool comprises a
pivot pin defining a pivot axis, a pair of elongated members
coupled with one another by the pivol pin, and wherein the
elongated members individaally comprise a jaw at a first end
and & handle at a second end and interior portions of the jaws
comprise cutting blades which are configured to cut the
conduit, wherein the jaws are spaced apart from one another
by a first distance when the conduit cutting tool is in an open
configuration to receive a conduit to be cut between the jaws
and one of the elongated members is configured to move
with respect to an other of the elongated members as a result
of an application of an input force to the handles io provide
the tool in a closed -configuration wherein the jaws are
spaced apart from one another by a second distance less than
the first distance fo cut the conduil, and wherein the move-
ment of the one elongated member rotates the jaw of the one
elongated member towards the jaw of the other elongated
member and moves the jaw of the one elongated member in
a substantially linear direction towards the jaw of the other
elongated member.

In some embodiments, a conduit cutting tool comprises a
pivot pin defining a pivot axis, a pair of elongated members
coupled with one another by the pivot pin, and wherein the
elongated members individually cornprise a jaw al a first end
and a handle al 4 second end and interior portions of the jaws
include caiting blades which are configured tc cut the
conduit, wherein a first of the elongaled members is con-
figured to rotate about the pivolt axis as a result of an
application of an input force to the handles, wherein a
second of the elongated members comprises a slot config-
ured to receive the pivot pin, a linkage coupled with the
handles of the elongated members and configured to cause
movenent of the pivot pin within the siot as a result of the
application of the input force to the handles, and wherein the
application of the input force to the handles changes the
conduit cutting tool from an open configuralion wherein a
conduit 1o be cut is received between the jaws 10 a closed
configuration (o cut the conduit.

[n some embodiments, a conduil cutling tool operaticnat
method comprises providing a pluralily of jaws of a conduit
cutting tool about a conduit 1o be cut, the interior surfaces of
the jaws comprising cutting blades configured to cut the
conduit, applying a force to a plurality of handies coupied
with the jaws to move the handles towards one another, as
a result of the applying, moving one of the jaws in 2
substantially linear direction towards an other of the jaws
and rotating the one jaw towards the other jaw, and during
the applying, moving the conduil culting tool back and forth
around a circumference of the conduit to cut the conduit
using the cutting biades.

in compliance with the statule, the invention has been
described in language more or less specific as o structural
and methodical features. It is to be understood, however, that
the invention is not limited to the specific features shown
and described, since the means herein disclosed comprise
preferred forms of putting the invention into effect, The
invention is, thercfore, claimed in any of ils forms or
modifications within the proper scope of the appended
aspects appropriately interpreted In accordance with the
doctrine of equivalents.
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Further, aspects herein have been presented for guidance
in construction and/or operation of illustrative embodiments
of the disclosure. Applicant(s) hereof consider (hese
deseribed illusirative embodiments to also include, disclose
and describe further inventive aspects in addition to those
explicitly disclosed. For example, the additional inventive
aspects may include less, more and/or alternative features
than those described in the illustrative embodiments. In
more specific examples, Applicants consider the disclosure
fo- inchide, disciose ard degeribz methids which include
jess, more andlor alternative steps than. those methods
explicitly disclosed s woll 45 apparatds which Inchudes less,
mbre andfor alsfriative strucidre than. the explicily- dis-
closed structure. ' o

‘What is claimed is:

1. A conduil cutting tool comprising:

a pivot pin defining a pivot axis;

a pair of efongated members coupled with one another by
the pivot pin, and wherein the elongated members
individually comprise a jaw at a first end and a handle
at a second end and interior portions of the jaws
comprise cutting blades which are configured to cut a
conduit;

wherein the jaws are spaced apart from ane anpther By &
first distance when the conduit cutting tial fsinamopen
configuration to receive the conduit 1o be cut, betsvesn
the jaws and one of the elongated Tnaiubers is-eonfiy-
ured to move with respect to an other of. the-elongated
members as & result of an application.of s afL fns
to at least onc of the bandles to provide e tool ip 2
closed configuration wherein the jaws are spaced dpuil
from one another by a second distance less than the first
distance 1o cut the conduit;

wherein the elongated members are configured to atlow
the jaw of the one elongated member to rotate towards
1hi jaw of the other slongated. member and 1y wove'in
a substiantad] ditedidin fowards the jew ol he

pifier el onbated .i’il__(‘s'i}"i_bét dutipg the: mawement -of the

one slongated mensber with sespéet 10-thie sifige elon-
gated member;

0
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wherdin the other elengated member comprises a slot and
the pivot pin moves within the siot during the move-
ment of the one elongated member with respect to the
other elongated member;

a linkage coupied with the handles of the elongated
members and which is configured to cause the move-
ment of the pivot pin within the slot during the move-
ment of the one elongated member with respect to the
other elongated member;

whersin the linkage is-ooupled with and configtired 10
rotate ahosanother pivey pin whichis coupled with the
ong elongated member during the movement of the ona
‘atempated mernber with Tespecs 191k oilier Sioigated,
member;

a spring configured to bias the handles apart from one
another to provide the conduit cutting tool in the open
configuration in ihe absence of the input force; and

wherein a first end of the linkage is coupled with the other
glongated member and the spring is coupled with a
second end of the linkage which is opposite io the first

end of the linkage.
2. The tool of claim 1 wherein the slot defines the
suhstantially linesr movement of the jaw of the one elon-

gated pesmbior 8« straight line towards the jaw of the other

edorigatisd. mgniber

3 Tt tool of claim 1 wherein the jaw of the one
elongated miglier rotates about the pivot pin during the
movement of the one elongated member with respect to the
athér dlopgaied wiember.

4 The ool of claim 1 wherein the another pivol pin i3
between the first and second ends of the linkage.

5. The tool of claim 1 wherein individual ones of the jaws
include at least fhree substantially linear segments.

6. ‘The tool-of cldim 1 wherels th cutting blades extend
a distante Dulwirdly Foni -surfages. of the jaws which
corsisproncds o & gasge of the condiiL.

woE k%
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