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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to sacrificial fabrics for
protection from the hazards of the moving chain in chain
saws. It has long been known to use special fabrics in
garments to provide protection from chain saws.
[0002] United States Patent Number 4,279,956, is-
sued July 21, 1981 on the application of Bartels disclos-
es protective pads of a multitude of layers of nylon fabric.
The nylon is woven in plain weave or 1/2 twill weave.
Each layer is made using interwoven strips which are
torn with more difficulty from the pad structure than
when the layers are not interwoven.

[0003] United States Patent Number 5,395,683, is-
sued March 7, 1995 on the application of Bledsoe et al.
discloses a protective pad made from so-called hybrid
fabric layers including knitted fibers of several kinds.
[0004] European Patent Application Publication No.
202,183, published November 20, 1986, discloses
chain saw protection in a construction of several fabric
layers wherein the fabric is loosely woven from aramid
yarns and the several layers are loosely stitched togeth-
er to afford entire breakaway layers to stop the chain.
The fabric weave is disclosed to be linen-type (plain).

SUMMARY OF THE INVENTION

[0005] There is provided a sacrificial fabric structure
for protection from a moving chain saw blade including
a plurality of superposed layers of fabric bound together
generally around the periphery of the layers and made
from yarns having a tenacity of at least 10 grams per
dtex and a tensile modulus of at least 150 grams per
dtex woven in a 1/x satin weave wherein x is from 3 to 9.
[0006] A sacrificial fabric structure is, also, provided
including a plurality of superposed layers of fabric made
from aramid yarns.

[0007] A preferred embodiment of the structure of this
invention utilizes aramid yarns which are at least 1200
dtex made from filaments of poly(p-phenylene tereph-
thalamide). The fabric weave is preferably a 1/3 satin
weave (also known as 4 harness satin) and the super-
posed fabric layers are preferably alternated with layers
of felt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 represents a schematic representation of sat-
in, twill, and plain weaves.

Fig. 2 represents a cross-sectional view of a sacri-
ficial structure of this invention.
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DETAILED DESCRIPTION

[0009] The yarns used in fabric structures of this in-
vention are yarns formed from continuous filaments.
The preferred yarns are made from aramid. By "aramid"
is meant a polyamide wherein at least 85% of the amide
(-CO-NH-) linkages are attached directly to two aromatic
rings. Para-aramids are the primary polymers in fibers
of this invention and poly(p-phenylene terephthalamide)
(PPD-T) is the preferred para-aramid.

[0010] Itis the intent to have chainsaw protection ma-
terials available for stopping the chain and thereby stall-
ing the chainsaw motor to eliminate or mitigate damage
done by the chain. In the case of fabric chainsaw pro-
tection, the fabric constituents must be made from
strong yarns which are relatively easily ripped from the
fabric and drawn into the chain drive. The fabric is, thus,
sacrificed to provide protection from the moving chain-
saw blades. Aramid yarns have proven to be especially
serviceable for use in chainsaw protection materials;
and the sacrificial fabric structure of this invention in-
cludes a plurality of layers of fabric made from aramid
yarns of a particular make-up woven in a particular
weave which has been discovered to provide especially
effective protection.

[0011] The inventors herein have discovered that a
significant and surprising improvement in chainsaw pro-
tection can be realized by a combination of the strength
of aramid fibers and the use of satin weave to render
the fibers stable in fabric form but readily available for
stopping the chain.

[0012] ReferringtoFig. 1,there are presented stylized
representations of three fundamental classes of weave
patterns. Fig. 1a is a Plain weave pattern wherein each
filling yarn (11) passes successively over and under
each warp yarn (12), alternating each row and resulting
in regular, relatively close-packed fill/warp intersections
(13). Fig. 1b is a Twill weave pattern wherein each filling
yarn (11) is floated over warp yarns (12) in a staggered
series to yield a twill or diagonal rib of fill/warp intersec-
tions (13). Fig. 1cis a Satin weave pattern wherein each
filling yarn (11) is floated over warp yarns (12) such that
the fill/'warp intersections (13) are distributed as evenly
and widely separated as possible.

[0013] As can be seen from Fig. 1, the satin weave
provides a maximum distance between fill/warp inter-
sections while also maximizing the opening between ad-
jacent fill/lwarp intersections. For chainsaw protection, it
has been discovered that, during the short time that the
chainsaw is in contact with the fabric, the most protec-
tion will be afforded by a fabric which minimizes the
number of fill/warp intersections and maximizes the free
length of the fiber which is available. Satin weaves max-
imize the distance in all directions between fill/lwarp in-
tersections and provides a smoother (rib-free) surface
for more even layering of fabric elements.

[0014] Satin weave fabrics are used in this invention
and satin weaves which are characterized as 1/3 to 1/9
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satin weaves, are preferred. The most usually used sat-
in weave is 1/3, also known as 4 harness satin, wherein
thefill yarn passes over one and under three warp yarns,
in a continuous repeat; and the resulting fill/warp inter-
sections are spaced apart as far as possible. Satin
weaves of closer than 1/3 are believed to provide inad-
equate free fiber with too many fill/warp intersections
and low accessibility to the chainsaw. Satin weaves of
looser than 1/9 have been found to yield fill yarns which
are too easy for the chainsaw to strip from the fabric
resulting in inadequate resistance and little slowing of
the chain.

[0015] Ithas been discovered that aramid yarns which
are useful in this invention have a linear density of at
least 200 dtex. Yarns in the structure of this invention
must have strength adequate to resist breaking or pull-
ing out of the fabric before the fabric is taken up by the
chain. The yarns should have a linear density of 200 to
3400 dtex, preferably 1000 to 1700 dtex; and the fila-
ments in those yarns should be continuous and have a
linear density of greater than 1 dtex and up to 8 dtex,
preferably greater than 1.5 dtex and up to 5 dtex. The
lower limits are necessary to achieve adequate protec-
tion and the upper limits are more a matter of conven-
ience of operation. If yarns or filaments are used having
linear densities greater than the upper specified limit, it
is difficult to form the fabrics and fabrics so-formed are
too stiff for easy handling.

[0016] In addition to the fabric bulk which is provided
by using fabrics made from yarns having a dtex of at
least 200 and preferably at least 1000 dtex, the fabric of
this invention must have very high strength to cause the
fibers to be pulled from the fabric rather than merely bro-
ken by the moving chain. The required strength is ob-
tained by using yarns which have a tenacity of at least
10 grams per dtex, preferably at least 15 grams per dtex,
and a tensile modulus of 150 to 2000 grams per dtex,
preferably 500 to 1500 grams per dtex. A modulus lower
than 150 grams per dtex results in excessive fiber
stretching in use, and fibers with a modulus higher than
2000 grams per dtex are too stiff for practical use. A te-
nacity less than 10 grams per dtex results in a fabric
which is torn rather than pulled into the chain. As
strength is of primary importance in these applications,
there is no upper limit for tenacity for these fibers.
[0017] Fabrics in the structure of this invention can be
made from a variety of high strength fiber-forming poly-
mers, including, for example, extended chain polyole-
fins such as ultra-high molecular weight polyethylene,
high strength poly(vinyl alcohol), poly(ethylene naph-
thalate), poly(p-phenylene benzobisoxazole), and the
like, in addition to poly(p-phenylene terephthalamide).
[0018] It has been discovered that chainsaw protec-
tion is improved when adjacent layers of the protective
structure are not joined in the areas of greatest need for
protection. In other words, the protective structures
should not be sewn together, for example, by criss-
crossed stitching through the body of the material. It has
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been discovered that sewing the layers together has the
effect of reducing the free length of yarns available for
extraction by the chainsaw teeth and, therefore, of re-
ducing the protection effectiveness of the structure.
While the fabric layers can be sewn together or other-
wise attached around the edges of the layers, it is im-
portant that, in the area of likely contact with the chain-
saw teeth, the individual protective material layers act
as independently as possible.

[0019] The preferred construction of layers in the pro-
tective structure of this invention includes alternating
layers of the aforementioned woven fabric and a felt ma-
terial, generally made from aramid staple fibers using a
needling or hydroentangling consolidation process. The
felt is from 100 to 140 grams per square meter (3-4
ounces per square yard) and is 1 to 2.5 millimeters (0.04
- 0.1 inch) thick. Specifications for the felt are provided
in Specification 6170-4D of the U.S. Department of Ag-
riculture, Forest Service.

[0020] Referring to Fig. 2, protective structure 20 in-
cludes fabric layer 21 alternating with felt layer 22. Op-
tionally, cover layer 23 may be provided for decoration,
comfort, water proofing, or other desired auxiliary pur-
pose. Cover layer 23 is a light weight inner or outer shell
fabric which does not participate in providing chainsaw
protection.

TEST METHODS

[0021] The fabric structures of this invention are eval-
uated in accordance with ASTM F 1414 - 92a (Standard
Test Method for Measurement of Cut Resistance to
Chain Saw in Lower Body (Legs) Protective Clothing).
Test results are reported as the Threshold Stopping
Speed (TSS).

[0022] Except as may be otherwise specified herein,
the fabric structures which are evaluated are the alter-
nating fabric/felt material structure set out in Specifica-
tion 6170-4D of the U.S. Department of Agriculture, For-
est Service; and the felt is, also, as set out therein.

EXAMPLES

[0023] Example 1 - Two fabrics were woven from con-
tinuous filament aramid yarn having a linear density of
1260 dtex. The yarn had a tenacity of 21.5 grams per
dtex and a tensile modulus of 850 grams per dtex. The
filaments in that yarn had a linear density of 1.65 dtex.
The yarn was as sold by E. |. du Pont de Nemours and
Company under the tradename of Kevlar® K-49.
[0024] One of the fabrics was a 17X17 Plain weave
with a weight of 170 g/m2 (5 oz/yd2). This fabric served
as the control or comparison for this example.

[0025] The other of the fabrics was a 17X17 1/3 (4
Harness) Satin Weave (often called "Crowfoot Weave")
with a weight of 170 g/m2 (5 oz/yd?).

[0026] A test structure was assembled using a felt
conforming to the requirements of the aforementioned
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Specification 6170-4D -- made from para-aramid fiber
staple and having an areal density of about 200 grams/
square meter (3.5 ounces/square yard) and a thickness
of about 1.5, millimeters (0.06 inch).

[0027] The test structure included two layers of the
woven fabric alternated with two layers of the felt and
cover layers on the top and the bottom. The cover layers
were medium weight nylon cloth; and the layers were
bound together only around the periphery of the layers.
In all cases, the first layer under the top cover layer was
a woven aramid fabric. The Threshold Stopping Speed
was determined in accordance with ASTM F 1414-92a.

[0028] The Threshold Stopping Speed for the two test
structures was determined to be:

Sample (TSS) (m/s)

Invention 13.6 - 15.0

Comparison 11.5-12.2

[0029] Example 2 - Again, two fabrics were woven
from continuous filament aramid yarn having a linear
density of 1260 dtex. The filaments in this yarn had a
linear density of 1.65 dtex, a tenacity of 21.5 grams per
dtex, and a tensile modulus of 674 grams per dtex. The
yarn was as sold by E. |. du Pont de Nemours and Com-
pany under the tradename of Kevlar® K-29.

[0030] One of the fabrics was a 17X17 Plain weave
with a weight of 170 g/m2 (5 oz/yd?). This fabric served
as the control or comparison for this example.

[0031] The other of the fabrics was a 17X17 1/3 (4
Harness) Satin Weave (often called "Crowfoot Weave")
with a weight of 170 g/m? (5 oz/yd?).

[0032] The fabrics were used in a form with all of the
usual filament and yarn finishes which normally accom-
pany commercially-available fabrics (so-called "greige")
and, also, in a form wherein those finishes were scoured
from the fibers by usual commercial means using water
and detergent. Tests were run using both forms.
[0033] Test structures were assembled using a felt
conforming to the requirements of the aforementioned
Specification 6170-4D -- made from para-aramid fiber
staple and having an areal density of about 200 grams/
square meter (3.5 ounces/square yard) and a thickness
of about 1.5 millimeters (0.06 inch).

[0034] The test structures included two layers of the
woven fabric alternated with two layers of the felt and
cover layers on the top and the bottom. The cover layers
were medium weight nylon cloth; and the layers were
bound together only around the periphery of the layers.
In all cases, the first layer under the top cover layer was
a woven aramid fabric. The Threshold Stopping Speed
was determined in accordance with ASTM F 1414-92a.
[0035] The Threshold Stopping Speed for the test
structures was determined to be:
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Sample (TSS) Improvement
(m/s) (m/s) (%)

Greige

Invention 15.5

Comparison 12.7 24 18.9
Scoured

Invention 14.6

Comparison 12.3 2.3 18.7

Claims

1. A sacrificial fabric (20) structure for protection from
a moving chain saw blade including a plurality of
superposed layers (21) of fabric characterised in
that said fabric is made from yarns (11, 12) having
a tenacity of at least 10 grams per dtex and a tensile
modulus of at least 150 grams per dtex woven in a
1/x satin weave wherein x is from 3 to 9.

2. The fabric structure of Claim 1 wherein the yarns
(11, 12) are aramid yarns.

3. The fabric structure of Claim 1 wherein the yarn (11,
12) is made from filaments with a linear density of
1 to 8 dtex.

4. The fabric structure of Claim 1 wherein the layers
(21) are bound together only around the periphery
of the layers.

5. The fabric structure of Claim 1 wherein the structure
includes at least one layer of felt (22).

6. The fabric structure of Claim 5 wherein the fabric
and felt layers (21, 22) are alternated.

7. The fabric structure of Claim 6 wherein the felt (22)
is made from aramid staple fibers.

8. The fabric structure of Claim 1 wherein the aramid
yarns (11, 12) include poly(p-phenylene terephtha-
lamide) fibers.

9. The fabric structure of Claim 1 wherein the fabric is
made from aramid yarns (11, 12) wovenin a 1/3 sat-
in weave.

10. The fabric structure of Claim 9 wherein the aramid
yarns (11, 12) include poly(p-phenylene terephtha-
lamide) fibers.
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Patentanspriiche

1.

10.

Struktur eines Opfergewebes (20) fir den Schutz
vor einem sich bewegenden Kettensagenblatt, ein-
schlieBlich einer Vielzahl von sich Gberdeckenden
Lagen (21) eines Gewebes, dadurch gekenn-
zeichnet, daB das Gewebe aus Garnen (11, 12)
hergestellt wird, die eine Zerreil¥festigkeit von we-
nigstens 10 g/dTex und ein Zugmodul von wenig-
stens 150 g/dTex haben, gewebt in einer 1/x-Satin-
bindung, bei der x zwischen 3 und 9 betragt.

Gewebestruktur nach Anspruch 1, bei der die Gar-
ne (11, 12) Aramidgarne sind.

Gewebestruktur nach Anspruch 1, bei der das Garn
(11, 12) aus Elementarfaden mit einer Feinheit von
1 bis 8 dTex hergestellt wird.

Gewebestruktur nach Anspruch 1, bei der die La-
gen (21) nurum den Umfang der Lagen miteinander
verbunden werden.

Gewebestruktur nach Anspruch 1, bei der die Struk-
tur wenigstens eine Filzlage (22) einschlief3t.

Gewebestruktur nach Anspruch 5, bei der sich die
Gewebe- und die Filzlagen (21, 22) abwechseln.

Gewebestruktur nach Anspruch 6, bei welcher der
Filz (22) aus Aramid-Stapelfasern hergestellt wird.

Gewebestruktur nach Anspruch 1, bei der die Ara-
midgarne (11, 12) Poly(pphenylen-terephthalamid)
-Fasern einschlieRen.

Gewebestruktur nach Anspruch 1, bei der das Ge-
webe aus Aramidgarnen (11, 12) hergestellt wird,
die in einer 1/3-Satinbindung gewebt werden.

Gewebestruktur nach Anspruch 9, bei der die Ara-
midgarne (11, 12) Poly(pphenylen-terephthalamid)
-Fasern einschlieRen.

Revendications

Structure de tissu sacrificielle (20) destinée a la pro-
tection contre une lame de scie a chaine mobile en-
globant plusieurs couches superposées (21) de tis-
su, caractérisée en ce que ledit tissu est produit a
partir de fils (11, 12) ayant une ténacité d'au moins
10 grammes par dtex et un module de traction d'au
moins 150 grammes par dtex, tissé en une armure
satin de 1/x, x étant compris entre 3 et 9.

Structure de tissu selon la revendication 1, dans la-
quelle les fils (11, 12) sont des fils d'aramide.
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3.

10.

Structure de tissu selon la revendication 1, dans la-
quelle les fils (11, 12) sont composés de filaments
ayant une densité linéaire comprise entre 1 et 8
dtex.

Structure de tissu selon la revendication 1, dans la-
quelle les couches (21) sont reliées uniquement
autour de la périphérie des couches.

Structure de tissu selon la revendication 1, dans la-
quelle la structure englobe au moins une couche de
feutre (22).

Structure de tissu selon la revendication 5, dans la-
quelle les couches de tissu et de feutre (21, 22) sont
alternées.

Structure de tissu selon la revendicaiton 6, dans la-
quelle le feutre (22) est composé de fibres discon-
tinues d'aramide.

Structure de tissu selon la revendication 1, dans la-
quelle les fils d'aramide (11, 12) englobent des fi-
bres de poly(p-phényléne téréphtalamide).

Structure de tissu selon la revendication 1, dans la-
quelle le tissu est composé de fils d'aramide (11,12)
tissés en une armure satin de 1/3.

Structure de tissu selon la revendication 9, dans la-
quelle les fils d'aramide (11, 12) englobent des fi-
bres de poly(p-phényléne téréphtalamide).
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