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CUT RESISTANT GARMENT
FIELD OF THE INVENTION

The present invention relates to the field of protective cut-resistent garment, and

more specifically, to a cut-resistive sleeve.

BACKGROUND

In industries where cutting implements are employed, such as the meat packing

industry or the automotive industry, workers wear protective clothing, including arm
protectors that are cut-resistant and the protect against injury. One type of protector is a
cut-resistant sleeve which covers a large portion of a workers arm. Sleeves are typically
made from cut-resistant yams and are constructed using a machine that is designed to knit
protective gloves. The reason for using the glove machine is that typical composite yarns
that are used in the knitting process have a tendency to be harsh, stiff and generally hard
to process due to their construction. The sleeves are conventionally knitted using a jersey
knit stich. The jersey knit is a circular knit or flat knitted fabric made with a plain stitch
in which the loops of the yam intermesh in only one direction. As a result, the
appearance of the face and the back of the jersey fabric takes on a distinct pattern.

Conventional sleeves are constructed as tubular members and are provided with
elastic in the stiching to provide support and comfort to the user. Even though the prior
design included elastic bands within the knitting, the sleeves still have to be supported at
the upper arm end to prevent the sleeves from falling down and interfering with the
workers hands. In addition, prior sleeves cannot be custom made based on the individual
users needs. Because the sleeves are made on the glove machine with a jersey knit stitch,
customizing the sleeves is not possible.

The present invention provides a cut-resistant sleeve constructed in an inventive
manner which allows for customizing the sleeve to individual needs while at the same
time providing superior protection, support and comfort to the user. Further, tl}%
invention relates to a method of making a sleeve by employing a knit stitch w}{ich allows
for customizing the sleeve and well as improving productivity and efficiency in the

construction process.

SUBSTITUTE SHEET (RULE 26)
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SUMMARY OF THE DISCLOSRUE

The present invention provides both a novel cut-resistant sleeve and a method of

making such sleeve. In its broader aspect, the novel sleeve is an elongated generally
tubular sleeve of flexible, cut-resistant material having a pair of opposite ends. The
material between the opposite ends defines an essentially tubular cavity. The sleeve is
knitted from a cut-resistant fiber using a ribtype knitting stitch. In one embodiment, a
portion of the sleeve is knitted from a more relaxed stitch than the opposing portion.

The rib knit stitch employed in the novel sleeve allows much greater flexibility in
knitting to an individual’s specifications. The width of the sleeve can be increased or
decreased depending on the needs of the user. The present invented sleeve is preferably
knitted from a 1 X 1 rib knit stitch. This type of stitching is preferably knitted on a -
circular knitting machine.

The present invention is also directed to a method of knitting a cut-resistant sleeve
which includes selecting a cut-resistant yarn and knitting a sleeve from the cut-resistant
yarn using a rib type knitting stitch. In the preferred method, the knitting is accomplished

on a circular knitting machine using a 1 X 1 rib knit stitch.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the sleeve of the present invention in it’s proper using position;
Figure 2 is a perspective view of a cut-resistant sleeve according to the present
invention; and

Figure 3 is a enlarged view of the dashed section shown in Fig. 1.

DISCLOSRE

Turning now to the figures, Figurel and Figure 2 show a sleeve 10 according to
the present invention. The sleeve 10 is generally tubular in shape and includes an upper
arm portion generally shown as reference character 12 and an lower arm portion
generally shown as reference character 14. The upper arm portion 12 includes an upper
elastic member 16 located at the upper end portion 15 of the sleeve 10. As shown in
Figure 1, during use, the upper arm portion 12 fits over the user’s upper arm, normally

above the elbow where the upper elastic portion 16 stretches to conform to the user’s
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upper arm. The upper arm portion 12 is of a larger diameter than the lower arm portion
14. This difference in diameter provides comfort to a user since ones upper arm is
typically larger than their lower arm. During typical use, the user will be wearing a cut-
resistant glove 11.

The lower arm portion 14 includes a lower elastic member 18 at the cuff end 17
of the sleeve 10. The elastic portions 16, 18 are sewn into the end portions of the sleeve
and are typically a ring-shaped elastic band. The elastic portions are those that are
typically used in the field and would be apparent to one of ordinary skill in the art in view
of this disclosure. The lower elastic member 18 is smaller in diameter than the upper
elastic portion 16. Further, the stitching used in knitting the upper arm portion 12 is
integral with the stitching used in knitting the lower arm portion 14. The lower arm
portion 14 and the upper arm potion 12 are constructed from a rib type of knitting stitch.
The rib type stitching of the lower arm portion 14 is a more compact and tighter stitching
than that used to knit the upper arm portion 12. This allows the upper arm portion 12 to
be larger and more flexible than the lower arm portion 14. As stated, the lower arm
portion 14 requires a more compact and smaller stitching due to the fact that a user’s
lower arm is smaller than their upper arm. This allows for more comfort when wearing
the sleeve 10. In both the lower arm potion 14 and the upper arm portion 12, the rib type
stitching provides a degree of elasticity within the nature of the stitch. This provides an
elastic quality without the need for elastic type materials to be stitched into the stitching
of the sleeve. Further, the use of the rib stitch allows various changes in the size and
shape of the final sleeve product. As such, the sleeve 10 can be customized to an
individual user’s specifications for maximum comfort and safety. The process of
customizing the sleeve 10 would be apparent to one of ordinary skill in the art in view of
this disclosure.

Figure 3 shows a 1 X 1 rib type of knitting stitch 30 employed in the present
sleeve 10. The rib type knitting stitch 30 includes a series of opposing wales 32 and 36
and courses 34. In arib type knitting stitch, the loops 32a of the wales 32 intermesh in
one direction while the loops 36a of the opposing wales 36 intermesh in the opposite
direction. The 1 X 1 rib stitch is commonly used in the production of socks, particularly

hockey socks, and is, therefore, known in the art of producing socks. The common 1 X 1
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1ib stitch is further explained in the Man-Made Fiber and Textile Dictionary, New York

Celanese Corporation, 1974, which is hereby incorporated by reference. The use of the
rib stitch gives the sleeve the ability to stretch without elastic, as compared to the jersey
stitch that is used in prior sleeves.

The sleeve 10 of the current invention is constructed via a method using a circular
knitting machine. The circular knitting machine used in the current process includes a
seven (7) inch cylinder and dial where both the cylinder and dial include sixty-six
needles. A circular knitting machine such as described is commercially available from
Tompkins®, having a principal place of business at 623 Oneida Street, Syracuse, NY
13202 and sold under the model number and name B2-E Electronic Knitting Machine. It
has been advantageously found by the inventors that with the development of new,
thinner cut-resistant yarns, this new technique for knitting cut-resistant sleeves could be
realized. The circular knitting machine described for knitting the inventive sleeve further
includes a 1901H1 cylinder needle and a 2781D1 dial needle. The machine cylinder can
be changed to accommodate thinner cut-resistant yarns to address different levels of
protection. The circular knitting machine, as described, stitches a 1X1 rib knit stitch.

The circular knitting machine is adapted to knit with flexible cut-resistant yamns.
Such yarns are commercially available from Wells Lamont Industry Group, having a
principal place of business Niles, Illinois. A first such yarn that may be employed to
provide cut-resistance to a sleeve manufactured on the circular knitting machine
described above is sold under the tradename Spectra® and includes a polyester core
having a denier of about 440, a first wrap of stainless steel having a diameter of about
0.002 inches, a second wrap of stainless steel having a diameter of about 0.002 inches, a
third wrap of high strength, polyethylene having a denier of about 375, and a fourth wrap
of polyester having a denier of about 840. A second yarn also sold under the tradename
Spectra® includes a polyester core having a denier of about 440, a first wrap of stainless
steel having a diameter of about 0.002 inches, a second wrap of stainless steel having a
diameter of about 0.002 inches, a third wrap of high strength, polyethylene having a
denier of about 375, and a fourth wrap of blue colored polyester having a denier of about

840. In the preferred embodiment, the fourth wrap of polyester is blue.
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| The method of the current invention includes selecting an appropriate cut-resistant
yarn and using the circular knitting machine to stitch a 1 X 1 rib knit stitch. The sleeve is
knitted in a generally tubular shape having one end portion of a larger diameter than an
opposing end portion. An elastic band is sewn at each end of the sleeve. In the
illustrated embodiment, the method includes stitching one end of the sleeve having a
tighter stitch such that when the sleeve is on the user, the tighter stitch surrounds the
lower arm portion and helps to maintain a better fit for the user. The opposing end
portion is stitched with a less compact or looser stitch such that the opposing end can
more con'_lfortably protect the upper arm of the user. The illustrated method employs the
cut resistant yarns as described above.

Many modifications and variations of the invention will be apparent to those of

ordinary skill in the art in light of the foregoing disclosure. Therefore, it is to be
understood that, within the scope of the appended claims, the invention can be practiced

otherwise than has been specifically shown and described.
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CALIMS
I Claim:

L. A cut-resistant protective sleeve comprising:

an elongated generally tubular sleeve of flexible, cut-resistant material having a
pair of opposite ends and defining an elongated essentially tubular cavity extending
between said opposite ends, wherein said sleeve is knitted from a cut-resistant fiber, said
knitting being formed from a rib type knitting stitch.

2. The protective sleeve of claim 1 wherein one end portion comprises a more

relaxed rib knitting stitch with respect to the other end portion.

3. The protective sleeve of claim 1 wherein the sleeve is fabricated based on

measurements of the arm of an individual user.
4, The protective sleeve of claim 1 wherein the rib knit stitch isa 1 X 1 rib knit.

5. The cut-resistant protective sleeve of claim 4 wherein the rib type knitting stitch is

accomplished on a circular knitting machine.

6. The protective sleeve of claim 1 wherein the cut-resistant material comprises a
polyester core having a denier of about 440, a first wrap of stainless steel having a
diameter of about 0.002 inches, a second wrap of stainless steel having a diameter of
about 0.002 inches, a third wrap of high strength, polyethylene having a denier of about
375, and a fourth wrap of polyester having a denier of about 840.

7. The protective sleeve of claim 1 wherein the cut-resistant material comprises a
" polyester core having a denier of about 440, a first wrap of stainless steel having a

diameter of about 0.002 inches, a second wrap of stainless steel having a diameter of
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about 0.002 inches, a third wrap of high strength, polyethylene having a denier of about
375, and a fourth wrap of colored polyester having a denier of about 840.

8. A cut-resistant protective sleeve comprising:

an elongated generally tubular sleeve of flexible, cut-resistant material having a
pair of opposite ends and defining an elongated essentially tubular cavity extending
between said opposite ends, wherein said sleeve is knitted from a cut-resistant fiber said
knitting being formed in a rib knitting fashion;

wherein the rib knit stitch is a 1 X 1 rib stitch knitting; and

wherein the cut-resistant material comprises a polyester core having a denier of
about 440, a first wrap of stainless steel having a diameter of about 0.002 inches, a
second wrap of stainless steel having a diameter of about 0.002 inches, a third wrap of
high strength, polyethylene having a denier of about 375, and a fourth wrap of polyester

having a denier of about 840.

9. A cut-resistant protective sleeve comprising:

an elongated generally tubular sleeve of flexible, cut-resistant material having a
pair of opposite ends and defining an elongated essentially tubular cavity extending
between said opposite ends, wherein said sleeve is knitted from a cut-resistant fiber said
knitting being formed in a rib knitting fashion;

wherein the rib knit stitch is a 1 X 1 rib stitch knitting; and

wherein the cut-resistant material comprises a polyester core having a denier of
about 440, a first wrap of stainless steel having a diameter of about 0.002 inches, a
second wrap of stainless steel having a diameter of about 0.002 inches, a third wrap of
high strength, polyethylene having a denier of about 375, and a fourth wrap of colored
polyester having a denier of about 840.

10. A method of making a cut resistant protective sleeve, the sleeve made from the
steps comprising:

selecting a cut resistant yarn; and
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knitting the sleeve member with the cut resistant yarn using a rib type knitting
stitch.

11.  The method of claim 10 wherein the cut resistant yarn comprises a polyester core
having a denier of about 440, a first wrap of stainless steel having a diameter of about
0.002 inches, a second wrap of stainless steel having a diameter of about 0.002 inches, a
third wrap of high strength, polyethylene having a denier of about 375, and a fourth wrap
of polyester having a denier of about 840.

12.  The method of claim 10 wherein the cut-resistant yarn comprises a polyester core
having a denier of about 440, a first wrap of stainless steel having a diameter of about
0.002 inches, a second wrap of stainless steel having a diameter of about 0.002 inches, a
third wrap of high strength, polyethylene having a denier of about 375, and a fourth wrap

of colored polyester having a denier of about 840.

13.  The method of claim 10 wherein the rib type knitting stitch comprises a 1 X 1 rib
knit stitch.

14.  The method of claim 13 wherein said knitting is accomplished on a circular

knitting machine.

15. A method of making a cut resistant protective sleeve, the sleeve made from the
steps comprising:

selecting a cut resistant yarn; and

knitting the sleeve member from the cut resistant yarn using a rib type knitting
stitch, wherein the cut-resistant yarn comprises a polyester core having a denier of about
440, a first wrap of stainless steel having a diameter of about 0.002 inches, a second wrap
of stainless steel having a diameter of about 0.002 inches, a third wrap of high strength,
pdlyethylene having a denier of about 375, and a fourth wrap of polyester having a denier
of about 840.
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16. A method of making a cut resistant protective sleeve, the sleeve made from the
steps comprising:

selecting a cut resistant yarn; and

knitting the sleeve member from the cut resistant yarn using a rib type knitting
stitch, wherein the cut-resistant yarn comprises a polyester core having a denier of about
440, a first wrap of stainless steel having a diameter of about 0.002 inches, a second wrap
of stainless steel having a diameter of about 0.002 inches, a third wrap of high strength,
polyethylene having a denier of about 375, and a fourth wrap of colored polyester having
a denier of about 840.

17. A method of making a cut resistant protective sleeve, the sleeve made from the
steps comprising: '

selecting a cut resistant yarn; and

knitting the sleeve member from the cut resistant yarn using a rib type knitting
stitch, wherein the rib type knitting stitch is a 1 X 1 rib knit stitch knitted on a circular

knitting machine.
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