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1 R  FABRI C AND TOOTHED BELT USI NG FABRI C aqru+06-1
BACKGROUND COF THE | NVENTI ON 1. Field of the Invention

The present invention relates to a fabric for a toothed : belt used
for a carriage feed of a copier or printer, positioning of an

i ndustrial robot, and so on.
FABRIC AND TOO'i'HED BELT USING FAERIC /

BACKGROUND OF‘ THE INVENTION
1. Field of the Invention
5 . The present invention relates to a fabric for a toothed
belt used for a carriage feed of a copier or printer,
positioning of an industrial rqbot, and so on.
2. Description of the Related Art
Teeth formed on a toothed belt are covered by an
10 elastic fabric.. Conventionally, in a manufacturing process,
the fabric is tréated with an RFL (resorcinocl-formaldehyde-
latex) solution to enable i‘l; to strongly bond with the teeth,
and is then coated with rubber (rubbe:_:-ized) . In the toothed
belt; having the fabric obtained by this processing method,
15 ﬁowever, the coated rubber adheres to or the tooth rubber
exudes and is deposited on the surface of the fabric, thereby
causing the frictional coefficient between the surface of the
fabric and a pulley to i:ise, an increase in noise to occur, and
rubber dﬁst to be dispersed, because of friction with the
20 pulley when the belt is run. Since tocoth rubber includes .
carbon, whi.ch has a good electroconductivity, the rubber dust
can cause electrical disturbances‘ in office automation (0A)
equipment and the like.

A toothed belt for preventing exudation of the tooth
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2. Pescription of the Related Art o Teeth fornmed on a

toot hed belt are covered by an el astic fabric. Conventionally, in
a manufacturing process, the fabric is treated with an RFL
(resorcinol -formal dehyde- | atex) solution to enable it to
strongly bond with the teeth, and is then coated w th rubber
(rubberi zed) . rulbbeheta dtheneipbric is disgdpsedainndaphresaynexamingd Ratspt
this processing mnethod, however, the coated rubber adheres to or
the tooth rubPeblication (Kakaidedoand -ELQOGGQOSfPGdeW‘Phe sukn del pitqathed
fabric, thereby causing the frictional coefficient between the
surface of t hibelt, the fdlhid¢ciandreabdd eynly with, asn RFAkreedutipnpoiand
to occur, and rubber dust to be dispersed, because of friction
with the furthelyl lz2\soti’Dh ddisosiction sof URFL, Shavengod0h toulbiferwtd with

I ncl udes
5 respect to the weight of the base cloth, is generated on the
fabric.

If the solid deposition of the RFL solution is from 30
to 50 wt%, however, exudation of the tooth rubber is not
sufficiently prevented. Conversely, if the solid deposition is

10 increased, although the exudation of the tooth rubbér becomes
smaller, the elasticity of the fabric is impaired. Thus, it is
difficult to form the teeth of the belt into the desired shape,
especially in a toothed belt J:;eq'uiring a small pitch, such as
one used for OA equipment.

15 SUMMARY OF THE INVENTION

| Ther."efore , an object of the invention is to provide a
fabric which is not impaired in elasticity, but is free from
exudation of the rubber, and to provide a toothed belt using
this fabric. |

20 According to the present invention, theré is provided
a fabric covering a tooth surface of a plurality of teeth
formed on a toothed belt, the fabric comprising first and
second surfaces. The first surface is adhered to the tooth

surface, and the second surface is opposite to the first
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carbon, which has a good el ectroconductivity, the rubber dust can
cause el ectrical disturbances in office automation (QA) equi pnent

and the |ike.

the tooth
di scl osed in
for exanple.
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A toothed belt for preventing exudation of
2 rubber to the fabric is
Japanese Unexam ned Patent Publication (Kokai) No. 7-190150,
LOrkQLka.tookPeleast one of the first or second surfaces is
treated with latex. |

Further, according to the present invention, there is
provided ﬁ fabric which will cover a surface of a plurality of
teeth formed on a toothed belt, the fabric characterized in
that it is coated on at least one of its two surfaces with
latex.

Furthermore, according to the present invention, there
is provided a toothed belt having a plurality of teeth along
ﬁhe longitudinal direction thereof, the toothed belt
comprising a fabric covering the teeth. The fabric has first
and second surfaces. The first surface is adhered to the
teeth, and the second surface is opposite to the first surface.
At least 6ne of the first or second surfaces is treated with
latex.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood from
the description of the preferred embodiments of the invention
set forth-below, togefher with the accompanying drawings, in
which:

Fig. 1 is a perspective view showing a toothed belt to
which an embodiment of the present invention is applied, and in

which an end thereof is cut; and

Fig. 2 is a cross-sectional view showing the toothed
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belt, the fabric is treated only with an RFL solution, and further, a

spolid deposit
t he base cl ot
deposi tion of

lon of RFL, having 30 to 50 wt% wWth respect to the weight of
h, is generated on the fabric. If the solid
the RFL solution is from30 to 50 wt% however, exudation of

the tooth rubber is not: sufficiently prevented. Conversely, if the solid
deposi tion ispel8CsRa®AdinakFigoughallBagexhdallongitudiiall etildequider

becones snal

ler, the elasticity of the fabric is inpaired. Thus, it is

difficult to ppsprEBerbREbR @hm! brePeRREDNESEODIMIESY ed Shape, especial |y

in a toothed belt requiring a small pitch, such as one used for OA
equi prent.  SUMVARY Cghlwéfégéﬁgwghbention will be described below with

10

reference to embodiments shown in the drawings.

Fié. 1 is a perspective view showing a cut toothed belt
of an embodimént, and Fig. 2 is a longitudinal cross-sectional
view of the toothed belt.

The toothed belt 10 has a plurality of teeth 12, which
are formed along the longitudinal direction of the belt 10, and
a back portion 16, in which cords 14 are embedded. The fabric
18 is adhered to the surface of the teeth 12. The shape of the
teeth 12, when viewed from the side, though not being

particularly limited, may be rounded, utilizing partial arcs,

or trapezoidal or other suitable shape. Note that, in Fig. 2,

15

Lp indicates the pitch, and PLD the pitch line differential.

The rubber stock used for the teeth 12 and the back

.portion 16 can be hydrogenated nitrile rubber, chlorosulfonated

20

polyethylene, or other such rubbers having improved heat aging
resistancé, such as chloroprene rubber, natural rubber,
styrene-butadiene rubber, etc. Blending agents such as zinc.
white, stearic acid, ahplasticizer, an antioxidént, and so on
are added to these rubbers. Sulfur, organic peroxides, and so
on can be used as the vulcanizing agent. These blending agents

and vulcanizing agents are not particularly limited.

| | 1
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Therefore, an object of the invention is to provide a fabric which is not
I Rpaired in elasticity, but is free from exudation of the rubber, and to
provi de a toothed belt using this fabric. . According to the
present invention, there is provided a fabric covering a tooth surface of
a plurality of teeth fornmed on a toothed belt, the fabric conprising first

and  second surfaces. pErhblsl Ythafoksas st (oidie 100k stut 868ds

and the second surface is oppoSite to t
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are provided in which glass fibers, para-aromatic polyamide
fibeis, and/or other filaments are twisted together and treated
with an adhesive, such as an RFL solution. The present
invention is not limited to these twisted cords.

The fabric used as the facing fabric includes nylon 6,

‘nylon 66, and so on, which may be used alone or mixed. The

weft, which is extended in the belt width direction of the
facing fabric, and the warp, which is extended in the belt
length directioh, are made of filaments or spun yarns of the
above-mentioned fibers. The weave may be a plain weave, twill
wea?e, satin weave, etc. Note that the weft need not be
elastic, while the warp should have elasticity.

The fabric is first treated with latex. The type of
latex is not particularly limited, but a self-cross-linking
latex, which forms a flexible film, thereby not impairing the
elasticity of the fabric, and which has a high film strength
when forming the teeth, is preferable. The latex may be
untreated latex, or may require an addition of a vulcanizing
agent, vulcanizing accelerator, antioxidant, and so on,
according to necessity.

In a manufacturing process, the base cloth is first
immersed in a latex solution, passed through a pair of rollers

to wring it out, and is then dried. The solid deposition of

i
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" surface.

} at ex.
provided a fabric which will cover a surface of a plurality of teeth
formed on a toothed belt, the fabric characterized in that it is coated on
| east one of its two surfaces with | atex. Furt her nore,

accor di ng to latexPieSprbfefsBIY i B0, td HUE wit Wity irdepeat! €t BRE Beldht of
having a plurality of teeth along the |longitudinal direction thereof,

t oot hed tHefldase cloth.

at

t he
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At | east one of the first or second surfaces is treated with
Further, according to the present invention, there is

The fabric treated with.the latex is further treated
with an RFL solution. The treatment step is similar to that in
which the base cloth is treated with the latex, and therefore
is not described in detail here. The RFL solution ié comprised
of an initial mixture (RF solution) of resorcinol and
formaldehyde which is ﬁixed with the latex.

The above-mentioned treated fabric is wrapped around
the outer surface of a c¢ylindrical mold, which has a
p£edetermined toothed shape such that the circumferential
direction corresponds to the elastic warp. Then, the cords are
spirally wound over the fabric, and further, an unvulcanized
rubber sheet, which forms the teeth and the back portion, is
wrapped around the mold, covering the fabric and spirally wound
cord. A vulcanizing sleeve is fitted over this to cover the
entire assembly, then this is vulcanized and pressed by a steam
vulcanizer. When vulcanized and pressed, the rubber sheet
enters.beﬁween the cords to the depressions of the mold, which
causes the fabric to be stretched. Thus, teeth covered with a
fabric are formed. This cylindrical belt material is then cut
into a predetefmined width so that the toothed belt, shown in
Fig. 1, is obtained.

Below, the present invention will be explained with
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conprising a fabric covering the teeth. The fabric has first and second
surfaces. The first surface is adhered to the teeth, and the second
surface is opposite to the first surface. At {east one of the first or
second surfaces is treated with . latex. BRI EF DESCRI PTI ON OF THE DRAW NGS
The present invention will be better understood from the description of

the preferred-grlpdh8Ents éﬂa:ﬁ;‘f!.%d %‘fﬁ“&oﬁ@ar&@iv&oé&&nﬁﬁégw bl €A Pre¥drt

t he acconpanyi ng draw ngs, in 1 1s a perspective view

showi ng @ t 0o} fiGdnbEbh 18 nbl imeeaﬂtsgdwa@te g&akeﬁety esent invention is

The inventors manufactured the toothed belts of
Examples 1 to 3 and Comparative Examples 1 and 2, and compared

5 wvisually for exudation of rubber. The configurations of the

toothed belts are shown in Table 1.

-
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whi ch an end thereof is cut; and
show ng the toothed :
Fig. 1 along the longitudinal direction.

EVMBODI MENTS The present

i nvention will

Fig. 2 is a cross-sectional
4 belt shown in
DESCRI PTI ON OF THE PREFERRED
be described below wth

reference to enbodi nents shown in the draw ngs. Fig. 1is a
perspective view showi ng a cut toothed pghhie 1]
Ex. 1 |{Ex. 2 |Comp. |Ex. 3 |Comp.
Ex. 1 Ex. 2
Fabric |Base cloth 0.31 0.31 0.31 0.78 0.78
*]1 | thickness
(mm)
Weave Plain |Plain |Plain |2-2 2-2
twill |twill
Latex *2 Yes Yes No Yes No
Solid 100% 100% - 85% -
depo-
sition
RFL solution || No Yes Yes Yes Yes
*3
Solid - 35% 35% 25% 25%
depo-
sition
Finished 0.35 0.35 0.33 0.84 0.81
thickness
(mm)
Rubber stock of Rubber | Rubber | Rubber | Rubber | Rubber
teeth and back A *4 |A A A A
portion
Tooth shape Trape- | Trape- | Trape- | Round |Round
zoidal | zoidal | zoidal
Tooth pitch (mm) 2.032 (2.032 |2.032 |8.00 8.00

*] Fabricﬁ Material nylon 66.
*2 Latex: CROSLENE (phonetic) NA-15 (name of product of Takeda

Chemical Industries). Solid deposition is percent against

. weight of base cloth (wt%).

*3 RFL solution: See Table 3. The amount of solid deposition is

ratio against weight of base cloth (wt%).
*4 Rubber A: See Table 2.

-
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of an enbodiment, and Fig. 2 is a longitudinal cross-sectional view of the
t.,oot hed belt. The toothed belt 10 has a plurality of teeth 12,
which are formed along the |ongitudinal direction of the belt 10, -and a
back portion 16, in which cords 14 are enbedded. The fabric 18 is adhered
to the surface of the teeth 12. The shape of the teeth 12, when vi ewed
fromthe side hougqgnot Pelfg particularly linmted, may be rounded,
utilizing parf* ar ¢ BT tTapezoi dal or other sui tabl e shape Not e that

%ReFigbbgr s%chnSLg $%r£gﬁegﬁb%?ﬁ ig{ﬁﬂ#ﬁthe éfga% %Iff éﬁﬂ Swert
hydrogenat ed ar.]rlxérkwlagpr,uegﬁrc Cvpelz(?er OS]L.J I{gn%gsen to a thickness of the base
cloth of 0.31 mm, was used. The fabric was treated with only

5 latex. The solid deposition of latex on the fabfic was 100 wt%

with respect to the weight of the Base cloth.. The thickness of

the treated fabric was 0.35 mm. . For the latex, a ;elf—cross-

linking latex containing a carboxyl group (CROSLENE (phonetic)

NA-15 (name of product of Takeda Chemical Industries), for

10 example) was used. The rubber stock forming the teeth and the

back portion of the toothed belt of Example 1 was chloroprene

rubber. The rubber compound shown in Table 2 was used as the

rubber stock. The tooth shape of the belt was trapezoidal.

The tooth pitch was 2.032 mm.
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pol yet hyl ene, or other such rubbers having i nproved heat aging resistance,
such as chl oroprene rubber, natural rubber, styrene-butadiene rubber, etc.
Bl endi ng agents such as zinc white, stearic acid, a plasticizer, an
~antioxidant, and so on are added to these rubbers. Sulfur, organic

- peroxides, and so on can be used as the vul cani zi ng agent. These bl endi ng
agents and vul cani zi ng agents are not Q@gbhguhquy limted.

5 .

Rubber A
Blending agent Parts by weight
Chloréprene rubber 100.0
Stearic acid 0.5
Magnesium oxide 4.0
Zinc oxide ' 5.0
Plasticizer 1 10.0
| carbon black | 45.0
Antioxidant *5 2.0
Accelerator *6 0.5
Total 167.0
*5: NOCRAC PA (name of product of Ouchi Shinko Chemical
Industrial Co., Ltd.)
*6: NOCCELER D (name of product of Ouchi Shinko Chemical
Industrial Co., Ltd.)
[Table 3]
Composition of RFL Solution
Name of chemical Parts by weight
RFL solution Resorcinol 17.3
Formaldehyde 13.2
(35%)
Water 340.5
NaOH aqueous 3.7
solution (10%)
Latex = *7 370.7
Ammonia water (28%) 30.0
Water 187.0
Tofal' 962.4
*7: Neoprene Latex 650 (name of product of Du Pont-Showa Denko
Co., Ltd.).
10
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Preferably, with regards to the cords 14, twisted cords are provided in
whi ch glass fibers, para-aromatic polyam de fibers, and/or other fil.anents
are twisted together and treated wth an adhesive, such as an RFL

sol uti on. The present invention is not limted to these tw sted cords.
The fabric used as the facing fabric includes nylon 6, nylon 66, and so
on, which may (g¢ usedEﬁgﬂﬁgeo? m xed. The weft, which is extended in the
bel t W dt h dlrectlon of acing fabric, and the warp, which is extended

0 (e belt | Length dhgckinc afs TBla s (ikAAtSOLNSPHIGN LRS Ola Wik

above-nentioned fi bers. e meave may [al n weave weave
weave, etc. k% tha&u%ggnﬂef ﬁgLnsol %1on used is described in Table

3. The solid deposition of latex on the fabric was 100 wt%
5 with respect to the weight of the base éloth. The solid
deposition of RFL was 35 wt% with respect to the weight of thé
base cloth. The rest of the configuration was the samé as that
of Example 1.
(3) Example 3
10 " For the fabric, a cloth comprised of a nylon 66 weft
and warp, which were given a 2-2 twill weave to form a base
cloth with a thickness of 0.78 mm, was used. This cloth was
treated with both latex and RFL solutions. The solid
deposition of latex on thé fabric was 85 wt% with respect to
15 the weight of the base cloth, while the solid deposition of RFL
was 25 wt% with respect to.the weight of the base cloth. The
finished thickness bf the fabric was 0.84 mm. The tooth shape
was round, while the tooth pitch was 8.00 mm. The rest of the
configuration was the same as Example 2.
20 (4) Comparative Example 1
For the fabric, a cloth having a thickness of the base
cloth of 0.31 mm was used. This cloth was not treated with
latéx, and was treated with only an RFL solution. The finished

thickness of the fabric was 0.33 mm. The rest of the
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elastic, while the warp should have elasticity. The fabric is first
treated with [atex. The type of latex is not particularly limted, but a
self-cross-linking latex, which forns a flexible film thereby not
~inmpairing the elasticity of the fabric, and which has a high filmstrength

- when forming the teeth is preferable. The | atex may be untreated | atex,
or may requirébﬁfh &% atﬂglggmgzggg%xgﬁﬁﬂg oVul cani zi ng
accel erator, ant|OX|dant and so on, accordingto nece33|ty In a

manuf act uri ng process, the base cloth is first imersed in a |atex
solution, passed through a pair of rollers to wing it out, and is then

dried. The SO&éP depqs, éﬁﬁé@hégve Example 2

For the fabric, a cloth having a thickness of the base

5 cloth of 0.78 mm was used. This cloth was not treated with
latex, and was treated with onlf an RFL solution. The finished
thickness of the fabric was 0.81 mm. The rest of the

configuration was the same as Example 3.
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latex is preferably 50 to 200 wt% w th respect to the weight of the base
cl ot h. The fabric treated with the latex is further treated wth
an RFL solution. The treatnment step.is simlar to that in which the base
cloth is treated with the latex, and therefore is not described in detai
here. The RPL solution is -conprised

[Table 4]
Ex. 1 Ex. 2 |Comp. |(Ex. 3 |Comp.
Ex. 1 Ex. 2
Bonding with belt Good Very Very Very |Very
teeth good good good good
Exudation of rubber || No No Yes No Yes
Results|Degree of dispersion of rubber dust
of '
running 1st . No No Yes - -
tests running
test
2nd - - - No Yes
running
test

Belt noise (dRA)

3rd 56 56 60 - -
running
test

4th - - - 70 73
running
test

Belt durability (hours)

5th 850 Over Over - -
running 1000 1000
test

6th - - - 240 240
running : :
test
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of an initial mxture (RF solution) of resorcinol and fornmal dehyde which
I-s mxed with the | atex. The ‘above-nentioned treated fabric is

wr apped around the outer surface of a cylindrical nold, which has a
predet er mi ned toothed shape such that the circunferential direction
corresponds to the elastic warp. Then, the cords are spirally wound over
the fabric, and furthRefenringvbbcaabrads4,r whear ushagt a fabel of evaredherith
teeth and the back portion, iis wapped around the nold, covering the

fabric and spiagéky ¥Wa¥dis,CairdealdhBECBREADNEsSL eE¥E3] Snd i d:hRthtAWN dfhithe
to cover the entire assenbly, then this is vul cani zed and pressed by a

steam vul caniggher Mothe WhiFlcePdraRtlePERSSER while h@%"eds.he%nv%@s%rlir,

between the cords to the depressions of the nold, whic
in Comparative Examples 1 and 2 using fabrics not coated with

5 latex, exudation of rubber was recognized. - Note that, in
Example 1, the fabric was coated with only latex, and thus, fhe
bond between the fabric and belt teeth was weaker than in
Comparative.Example 1. In the fabric of Example 2 treated with
both latex and RFL solutions, despite the finished thickness of

10 the fabric being substantially the same as that of Example 1,
it was recognized that the bond with the belt teeth was good,
even compared with Comparative Example 1.

The belts of Examples 1 to 3 and Comparative Examples
1 and 2 were used fof running tests to evaluate their

15 performance. The evaluation was performed to evaluate-three
properties during running of the belt, those being, the amount
of dispersion of the rubber dust, noise and durability. The
running conditions differed for the trapezoidal tooth belts
(Example i, Example 2, and Comparative Example 1) and the round

20 tooth belts (Example 3 and Comparative Example 2). Note, that
the results of the running tests are shown in Table 4. Note
also, that the “-" marks in Table 4 show that no running test
was performed.

[Method of Testing and Method of Evaluating Degree of

T his.Sheetfi-ias Been Relp'ac’ed 14
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causes the fabric to be stretched. Thus, teeth covered with a fabric are

formed. This cylindrical belt material is then cut into a predeterm ned

width so that the toothed belt, shown in Fig. 1, is obtained.

Bel ow,

7

the present invention will be explained with

reference to exanples and conparative exanpl es, but the present

10
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Dispersion of Rubber Dust of a Running Belt]

The belts of Examples 1 to 3 and Comparative Examples
1 and 2 were used to conduct first and second running tests.
The degree of dispersion of rubber dust was evaluated visually.

A first running test was performed wusing the
trapezoidal belts of Example 1, Example 2, and Comparative
Example 1. The belts were used in a carriége feed of a
commercially available printer (Japanese langﬁage serial
printer PC-PR201/63 made by NEC) and run for 24 hours.

A second running test was performed using the round
tooth belts of Example 3 and Comparative Example 2. A twin-.
shaft running tester, which was provided with a driving pulley
having 22 teeth and a driven pulley having 22 teeth, was used,
so that the belts ran for 24 hours under conditions of 2300 rpm
for a speed of the drive pulley and a load of 23N-m.

The results of the first and second running tests are
shown in Table 4. Regarding the degree of dispersion of the
rubber dust, rubber dust was observed in the comparative
examples in both the trapezoidal ahd round tooth belts, but was
not observed in the éxamples. This result corresponds to the
presence of exudation of the rubber. Thus, it is understood
that the belts of Example 1 and Example 2, being free from
exudation of rubber, i.e. the belts with latex coated on the

fabric, could prevent dispersion of rubber dust.

15
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invention is not limted by these exanples. The inventors

manuf actured the toothed belts of Exanples 1 to 3 and Conparative Exanpl es
and conpared visually for exudation of rubber. The
configurations of the toothed belts are shown in.Table 1.

1 and 2,

[Tabl e 1]

10
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[Method of Testing and Method of Evaluating Noise of a
Running Belt]

Third and fourth running tests were performed using the
belts of Examples 1 to 3 and Comparative Examples 1 and 2 to
evaluate the noise based on the noise level generated from the
belts. The noise level was measured using the A scale of a
noise meter, that is, a scale close to human hearing, and was
indicated in dBA.

The third running test was performed using the
trapezoidal tooth belts of Example 1, Example 2, and
Comparative Example 1. A twin-shaft running tester, which was
provided with a driving pulley having 30 teeth and a driven
pulley having 30 teeth, was used, and the belts run under
conditions of 1 to 3000 rpm for a speed of the drive puiley and
no load. A microphone was placed at a position 100 mm from the
belt at the center of the span between the two shafts to
measure the noise level of the belt.

The fourth running test was performed using the round
tooth belts of Example 3 and Comparative Example 2. A twin-
shaft running tester, which is provided with a driving pulley
having 22 teeth and a driven pulley having 22 teeth, was used,
and the belts run under conditions of 1 to 3000 rpm for a speed
of the drive pulley and no load. A microphone was placed at a

position 100 mm from the belt, at the center of the span

16
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Ex. 1 Ex. 2 Conp. Ex. 3 Conp. Ex. 1

Ex. 2 Fabric Base cloth 0.31 0.31 0.31 0.78 0.78 *1 thickness
(mm Wave Plain Plain Plain 2-2 2-2

twill twll Latex *2 Yes Yes No Yes No

Sol i d 100% 100% - - 85% depo- sition

RFL 50|Ut'0nﬂ$kweeﬂ@%he tW&S shdBs, t¥Smeasure the noise 3evel of the
Solid - 35% 35% 25% 25% depo- sition
Fi ni shed Geape. 0.35 0.33 0.84 0.81 t hi ckness (rmm

The results of the third and fourth running tests are
shown in Table 4. The results of the two running tests
5 correspond to the presence of exudation of rubber. Compared
with the belts of the comparative examples, it was found that
the belts of the examples were less noisy. This is because,
in the belts of the examples, there is no exudation of rubber
on the surface of the fabric, so the friction with the pulley
10 at the time of being driven is reduced, and smooth transmission
of power is possible.
[Method of Testing and Method of Evaluating Duﬁability
of a Ruﬁning Belt]
The belts 6f Examples 1 to 3 and Comparative Examples
15 1 to 2 were subjected to the fifth and sixth running tests.
. The time of running from the start of running to when the belt
teeth broke at the bases and running was no longer possible was
measured to evaluate the durability.
The fifth running test was performed using the
20 trapezoidal tooth belts of Example 1, Example 2, and
Comparative Example 1. The belts were run using a twin-shaft
running tester, which was provided with a driving pulley having
14 teeth and a driven pulley having 14 teeth, under conditions

of 9000 rpm for a speed of the driving pulley and a load of 0.1

17
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Rubber stock of Rubber Rubber Rubber Rubber Rubber teeth and back A

*4 A A A A portion Tooth shape Trape- Trape-
Trape- Round Round ' zoi dal zoidal zoidal Tooth pitch
(mm 2.032 2.032 2.032 8.00 8.00 *1 Fabric: Mterial nylon 66.

*2 Latex: CROSLENE (phonetic) NA-15 (name of product of Takeda Chem cal

- Industries).

Noli d deposition is percent against weight of base cloth

(Wt% . *3 RFL sol ution: See Table 3. The anobunt of solid deposition is

gratio against wei gt #heb35& ¢ Yuhdi¥gtes? RULPELrformEl §32hG %he round
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tooth belts of Example 3 and Comparative Example 2. The belts
were run using a twin-shaft running tester, which was provided
with a driving pulley having 22 teeth and a driven pulley
having 22 teeth, under conditions of 2300 rpm for a speed of
the driving pulley and a load of 23 N-m.

The results of the fifth and sixth driving tests are
shown in Table 4. The durability of the belt corresponds to
the degree of bonding with thé belt teeth. The belt of Example
1l, in which the bonding with the belt teeth was poor, was found
tolbe inferior in durability to the belts of Example 2 and
Comparative Example 1. Further, negligible difference was
observed in the durability between the belt of Example 3 and
the belt of Comparative Example 2. That is, a toothed belt
using a'.fabric, which was treated not only with a latex
solution, but also with an RFL solution, is good in bonding
with the belt teeth, and has a long service life.

In the toothed belt of the embodiment of the present
invention, since the facing fabric is treated with latex, the
spaces in the weave of the facing fabric are covered with latex
and exudation of rubber can be prevented. Therefore, when

running the bélt, it was recognized that no rubber dust was

'generated due to lower friction with the pulley and,
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9" (1)
66 weft

deposi tion of

Exanmple 1 For the fabric, a cloth conprised of a nylon

and warp, which were plain woven to a thickness of the base «cloth
of 0.31 mm was used. The fabric was treated with only |atex. The solid

| atex on the fabric was 100 wt% w th respect to the weight

of the base cloth. The thickness of the treated fabric was 0.35 mm For

. the | atex,
(CROSLENE ( phonet |

| ndustries),

t he

10

a é@ﬂéeﬁé’éﬁwi i:}?é'ﬂ&é tﬁés"?&{i&%g&”g a carboxyl group.

roduc Takeda Cheni ca

for exqﬂyééotﬁgg,ugfghoagﬁ,rggbgﬁesggggp&%g”hg crlged gbgv%?d
the base cloth is immersed in a latex solution so that both of
the surfaces of the base cloth are treated with latex, only one
of the surfaces may require application of latex.

Although the embodiments of the present invention have
been described herein with reference to the accompanying
drawings, obviously many modifications and changes may be made
by those skilled in this art without departing from the scope
of the invention.

The present disclosure relates to subject matter
contained in Japanese Patent Application No. 8-329189 (filed on
November 25, 1996) which is expressly incorporated herein, by

reference, in its entirety.

Thxs Sheet Has Been Rerlaced
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back portion of the toothed belt of Exanple 1 was chl orepreme—Tubber. The
r.ubber conpound shown in Table 2 was used as the rubber
shape of the belt was trapezoidal. The tooth pi tch vvas im mu‘mnm
10 [ Tabl e 2] en |Lng"ag%nt*
Parts by wei ght
. CLAIMS
1. A fabric covering a tooth surface of a plurality of
teeth formed on a toothed belt, said fabric comprising:
first and second surfaces, said first surface being
5 adhe:r.;ed to said tooth surface, said second surface being
opposite to said first surf;ce, at least one of said first and
second surfaces being treated with latex.
2. A fabric éccording to claim 1,' wheérein an amount of
deposition _of said latex is approximately 50 to 200 wt% with
10 respect to a weight of a base cloth forming said fabric.
3. A fabric according to claim 2, wherein said amount is
approximately 85 to 100 wt% with respect to a weight of a base
cloth_ forming said fabric. |
4. | A fabric according to claim 2, wherein said latex is a
15 self-cross-linking latex containing a carboxyl group
5. A fabric according to claim 1, wherein said fabric is
coated with resorcinol-formaldehyde-latex after being coated
with said latex.
6. AI fabric according to claim 5, wherein an amount of
20 solid deposition of said resorcinol-formaldehyde-latex is
approximately 25 to 35 wt% with respect to a weight of a base
cloth formii'zg said fabric.

7. A fabric to cover a surface of a plurality of teeth

formed on a toothed belt, said fabric characterized in that it

: Has Been Re‘Iaced
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Ch1ofoprene r ubber 100.0 Stearic acid

e &5

45.0 Antioxi dant *5 _ 2.0 Acdel &raf o

0.5 Tot al

167.0 *5:° = NOCRAC PA (name of
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8. Cbnpgskgggﬂég:ﬂgﬁtfﬁgégﬁ 2y plurality of teeth along the
longitudinal direction thereof, said toothed belt
comprising:

a fabric covering said teeth, said fabric having firét
and second surfaces, said first surface being adhered to said
teeth, said second surface being opposite to said first
surface, at least one of said first and second surfaces being
treated with. latex.

9. A toothed belt according to claim 8, wherein an amount
of déposition of said latex is approximately 50 to 200 wt% with
respect to a weight of a base cloth forming said fabric.

10. | A toothed belt accofding té claim 9, wherein an amount
of deposition of said latex is apprsximately 85 to 100 wt% with
respect to a weight of a base cloth forming said fabric.

11. A toothed belt according to claim 9, wherein said latex
is a self-cross-linking latex containing a carboxyl group

12, A toothed belt according to claim 8, wherein said
fabric is-coated with resorcinol-formaldehyde-latex after being
coated with said latex.

13. A toothed belt according to claim 12, wherein an amount
of golid depositién of said resorcinol-formaldehyde-latex is
approximately 25 to 35 wt% with respect to a weight of a base
cloth forming said fabric.

-
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‘Name of cheni cal ' Parts by weight RFL solution

. Resor ci nol 17.3 . For mal dehyde 13.2
(35% Wat er : 340.5 NaOH
aqueous 3.7 sol ution (10% Lat ex *7
370.7 Amoni a water (28% 30.0 Wwater
187.0 Tot al 962.4 *7: Neoprene Latex 650 (nane

of product of Du Pont-Showa Denko Co., Ltd.).

FABRIC AND TOOTHED BELT USING FABRIC
ABSTRACT OF THE DISCLOSURE

A toothed belt has a plurality of teeth, which are
arranged in the longitudinal direction thereof, and cords
embedded in a back portion of the :toothed belt. A facing
fabric is coverea over the teeth. The fabric used for the
facing fabric is coated with latex. The solid deposition of °
latex is adjusted to between 50 and 200 wt% with respect to the

weight of the base cloth.
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(2) Exampl e 2 The fabric was treated with latex and then treated
with an RFL solution. The RFL solution used is described in Table 3. The
solid deposition of latex on the fabric¢ was 100 wt% w th respect to the
wei ght of the base cloth. The solid deposition of RFL was 35 wt%w th
respect to the weight of the base cloth. The rest of the configuration was
the sane as that of Exanple 1.

FIG.1
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(3) Exanpl e 3 For the fabric, a cloth conprised of a nylon 66
-weft and warp, which were given a 2-2 twill weave to forma base cloth
with a thickness of 0.78 nm was used. This cloth was treated wth both

| atex and RFL sol utions. The solid deposition of latex on the fabric
was- 85 Wt %wth respect to the weight of the base cloth, while the solid
deposition of RFL was 25 wt% wi th reglé?ect to the weight of the base cloth.
The finished thickness of the fabric was 0.84 mm The tooth shape was
round, while the tooth pitch was 8.00 mm The rest of the configuration
was the same as Exanple 2. (4) Conpar ati ve Exanple. 1 For the
fabric, a cloth having a thickness of the base

S
I

Z
7,
.
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FIG.2
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cloth of 0.31 mnmwas used. This cloth was ng
treated with only an RFL solution. The finished REF

was 0.33 nmm The rest of the i
configuration was the sane as Exanple 2.

e

S

FABRIC AND TOOTHED BELT USING FABRIC

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a fébric for a toothed
belt used for a carriage feed of a copier or printer,
positioning of an industrial robot, and so on.
2. Descriptioﬁ of the Related Art

Teeth formed on a toothed belt are covered by an
elastic fabric. Conventionally, in a manufacturing process,
the fabric is treated with an RFL (resorcinol~formaldehyde-
latex) solution to enable it to strongly bond with the teeth,
and is then coated with rubber (rubberized). In the toothed
Eelt. having the fabric obtained by this processing method,
however, the coated rubber adheres ﬁo .or the tooth rubber
exudes and is deposited on the surface of the- fabric, thereby
causing the frictional coefficient between the surface of the
fabric and a pulley to rise, an increase in noise to occur, and
rubber dusf. to be dispersed, because of friction with the
pulley when the belt is run. Sinc_:e tooth rubber includes
carbon, which has a good electroconductivity, the rubber dust

can cause electrical disturbances in office automation (0QA)

gg__p_r@_lnt and the like.

'REPLACEMENT SHEET
17 DEC 1997

A toothed belt for preventing exudation of the tooth

e ¢ r——E =RV M A et . sl



For the fabric; a cloth having a thickness of t]

he. baseet-ath—otn
mas used. This cloth was not treated with Iat@]ﬁ@{ﬁﬁ’]’t&
only an RFL solution. The finished thickness gg
The rest of the configuration was the sane as |

b. tre—fabTTT
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rubber to the fabric is disclosed in J#panese Unexamined Patent
Publication (Kokai) No. 7-190150, for example. In this toothed
bélt, the fabric is treated only with an RFL solution, and
further, a solid deposition of RE'LI, having 30 to 50 wt% with
respect to the weight of the base cloth, is generated on the
fabrie.

If the solid deposition of the RFL soclution is from 30
to 50 wt%, however, exudation of the tooth rubber is not
sufficiently prevented. Conversely, if the solid deposition is
increased, although. the exudation of the tooth rubber becomes
smaller, the elasticity of the fabric is impaired. Thus, it is
difficult to form the teeth of the belt into the desired shape,
especially in a toothed belt r.equ'iring a small pitch, such as
one used for OA equipment.

SUMMARY OF THE INVENTION

Thez;efore, an object of thé invention is to provide a
fabric which is not impaired in elasticity, bui is free from
exudation of the rubber, and to provide a toothed belt using
this fabric. |

According to the present invention, theré is provided
a fabric covering a tooth surface of a plurality of teeth
formed on a toothed belt, the fabric comprising first and
second surfaces. The first surface is 'adﬁered to the tooth

surface, and the second surface is opposite to the first



Ex. 1 Ex. 2 Conp. Ex. 3 Conp. ¢
Ex. 2 Bondi ng with belt ~Good Very Very V@
good good good good Exudati on of rubber

Yes Resul ts Degree of dispersion of rubber dust

No No Yes - runing tests 2
No Yes runni ng 3test
3rd 56 56 60 - - (¥ unni ng
4t h - - - 70 73
surface. At leést one of the first or second surfaces is

treated with latex.

Further, according to the present invention, there is
provided é fabric which will cover a surface of a plurality of
teeth formed on a toothed belt, the fabric characterized in
that it is coated on at least one of its two surfaces with
latex.

Furthermore, according to the present invention, there
is providea a to&thed belt having a plurality of teeth along
the 1longitudinal direction thereof, the toothed belt
comprising a fabric covering the teeth. The fabric has first
and second surfaces. The first surface is adhered to the
teeth, and the second surface is opposite to the first surface.
At least 6ne of the first or second surfaces is treated with
latex.

BRIEF DESCRI#TION OF THE DRAWINGS

The preseﬁt invention will be better understood from
the description of the preferred embodiments of the invention
set forth below, togefher with the accompanying drawings, in
which:

Fig. 1 is a perspective view showing a tocothed belt to
which an embodiment of the present invention is applied, and in
which an end thereof is cut; and

Fig. 2 is a cross-sectional view showing the toothed



runni ng
850
t est
runni ng

Over Over - runni ng
6t h - - 240
t est |
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t est Bel t durability (HELd

belt shown in Fig. 1 along the longitudina; direction.
DESCRIPTION OF THE PREFERRED EﬁBODIMENTS

The present invention will be described below with
refereﬁce to embodiments shown in the drawings.

Fig. 1 is a perspective view showing a cut toothed belt
of an embodiment, and Fig. 2 is a longitudinal-cross—sectional
view of the toothed belt.

The toothed belt 10 has a plurality of teeth 12, which
are formed along the longitudinal direction of the belt 10, and
a back'portion 16, in which cords 14 are embedded. The fabric
18 is adhered to the surface of the teeth 12. The shape of the
teeth 12, when viewed from the side, though not being

particularly limited, may be rounded, utilizing partial arcs,

. or trapezoidal or other suitable shape. Note that, in Fig. 2,

Ip indicates the pitch, and PLD the pitch line differential.
The rubber stock used for the teeth 12 and the back
portion 16 can be hydrogenated nitrile rubber, chlorosulfonated
polyethylene, or other such rubbers having improved heat aging
resistance, such as chloroprene rubber, natural rubber,
styrene-butadiene rubber, etc. Blending agents such as zinc-
white, stearic acid, a~plasticizer, an antioxidant, and so on
are added to these.rubbers. Sulfur, organic peroxides, and so
on can be used as the vulcanizing agent. These blending agents

and vulcanizing agents are not particularly limited.



Referring to Table 4, when using a fabric coated Wt et aheX ettt i s,
i.n each of Exanples 1 to 3, no exudation of the g s ﬁgﬁﬁgﬁg?ﬁéﬁﬁlrface
of the fabric was observed. Conversely, in Conyjarlati ve Exanpleg 1 and 2
using fabrics not coated with 5 | atex, exudation |off r 4FEC

recogni zed. Note that, in Exanple 1, the fabrig S coated with only

| atex, and thus, the bond between the fabric and ™ \eaker
than in Conparative Exanple 1. In the fabric off Exanple 2 treatedl with
both | atex and RFL sol utions, despite the finished thickness of 10 the

fabric being substantially the sanme as that of Exanple 1, It was

recogni zed that thprépasamiy) with heldadkaetdo Wife geods 14, ewLBteaNBSres
wi th Conparative Exanple 1. The belts of Exanples 1 to 3 and

Conpar at i vgrEXyHdw¥ded in which glass fibers, para-aromatic polyamide

fibers, and/or other filaments are twisted together and treated
with an adhesive, such as an RFL solution. The present
invention is not limited to these twisted cords.

The fabric used as the facing fabric includes nylon 6,
nylon 66, and so on, whiéh may be used alone or mixed. The
weft, which is extended in the belt width direction of the
facing fabric, and the warp, which is extended in the belt
length direction, are made of filaments or spun yarns of the.
above~-mentioned fibers. The weafe may be a plain weave, twill
weave, satin weave, etc. Note that the weft need not be
élastic, while the warp should have elasticity.

The fabric is first treated with latex. The type of
latex is not particularly iimited, but a self-cross-linking
latex, which forms a flexible film, thereby not impairing the
elasticity of the fabric, and which has a high film strength
when forming the teeth, is preferable. The latex may be
untreated latex, or may require an addition of a vulcanizing
agent, vulcanizing accelerator, antioxidant, and so on,
according to necessity. |

In a manufacturing process, the base cloth is first
immersed in a latex solution, passed through a pair of rollers

to wring it out, and is then dried. The solid deposition of
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1 and 2 were used for running tests to eval uat
The eval uation was perforned to eval uate three i
runni ng of the belt, those being, the anpount ar sper st on
rubber dust, noise and durability. The runn it |
the trapezoidal tooth belts (Exanmple 1, Exa e%§?§§¥%%%§
Exanple 1) and the round 20 tooth beltg (Exarmn

Exanple 2). Note, that the resultsS of thejrunning tests arejshown in
Table 4. Note al so, that the "-" marks in “THal nho runni ng
t est was perfor nmed. [ Met hod of Testing and Met hod of

Eval uati ng 13/@xe4 sObreferably 50 to 200 wt% with respect to the weight of

the base cloth.

The fabric treated with the latex is further treated
with an RFL solution. The treatment step is similar to that in
which the base cloth is treated with the létex, and therefore
is not described in detail here. The RFL solution is comprised
of an ihitial mixture (RF solution) of resorcinol and
formaldehyde which is ﬁixed with the latex.

The above-mentioned treated fabric is wrapped around
the outer surface of a cylindrical mold, which has a
preaetermined toothed shape such that the circumferentiél.
direction corresponds to the elastic warp. Then, the cords are
spiralfy wound over the fabric, and further, an unwvulcanized
rubber sheet, which forms the teeth an& the back portion, is
wrapped around the mold, covering the fabric and spirally wound
cord. A vulcanizing sleeve is fitted over this to cover the
-entire assembly, then this is vulcanized and pressed by a steam
vulcanizer. When vulcaniéed and pressed, the rubber sheet
enters between the cordé to the depressions of the mold, which
causes the fabric to be stretched. Thus, teeth covered with a
fabric are formed. This cylindrical belt material is then cut
into a predetermined width so that the ;oothed belt, shown in
Fig. 1, is obtained.

Below, the present invention will be éxplained with



15 Di spersion of Rubber Dust of a Running Belt] The belts of
Exanples 1 to 3 and Conparative Exanples 1 and 2 were used to conduct
first and second running tests. The degree of dispersion of rubber dust
was eval uated visually. A first running test was performed using
the trapezoidal belts of Exanple 1, Exanple 2, and Conparative Exanple 1.
The belts were used in a carriage feed7of a commercially avail able printer

(Japanese | anguage seria

reference to examples and comparative examples, but the present
invention is not limited by these examples.

The inventofs manufactured the toothed belts of
Examples 1 to 3 and Comparative Examples 1 and 2, and compared
visually for exudation of rubber. The configurations of the

toothed belts are shown in Table 1.
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printer

Conparative Exanple 2. A tw n-
with a driving pulley
was used,

runni ng tester,

PC- PR201/ 63 made by NEC) and run for 24 hours.
running test was perfornmed using the round
shaft

for a speed of the drive pulley and a | gad of 23N m
the first and second running tests are “Shown in Table 4. Regarding the
_rubber dust was observed in-the

degree of dispersion of the

rubber

dust ,

A second

tooth belts of Exanple 3 and
whi ch was provi ded
having 22 teeth and a driven pulley having 22 teeth,
so that the belts ran for 24 hours under conditions of 2300 rpm

The results of

conparative exanples in both the tr and round tooth belts, but
was not o ' G S St Ont RS ENC €
- of exudati ¢n of the rubber. Thusjgit 1S Pgamp, Ex. 3 |Comp.
Ex. 1 Ex. 2
Fabric |Base cloth [l0.31 [0.31 |0.31 |o0.78 {o0.78
*1 | thickness
(rum)
Weave Plain |Plain {Plain |2-2 2-2
twill |twill
Latex *2 Yes Yes No Yes No
Solid 100% 100% - 85% -
depo-
sition
RFL solution || No Yes Yes Yes Yes
*3
Solid 35% 35% 25% 25%
depo-
sition
Finished 0.35 0.35 0.33 0.84 0.81
thickness )
(rmm)
Rubber stock of Rubber | Rubber | Rubber | Rubber | Rubber
teeth and back *4 |A A A A
portion '
Tooth shape Trape— | Trape- | Trape~ | Round |Round
zoidal | zoidal | zoidal
Tooth pitch (mm) 2.032 (2.032 (2.032 [8.00 8.00

*]1 Fabric: Material nylon 66.
*2 Latex: CROSLENE (phonetic) NA-15 (name of product of Takeda
Solid deposition is percent against
weight of base cloth (wt%). _
*3 RFL solution: See Table 3. The amount of solid deposition is
ratio against weight of base cloth (wt%).

Chemical Industries).

*4 Rubber A:

See Table 2.
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that the belts of Exanple 1 and Exanple 2, being free from exudation of

r ubber,

.e. the belts with latex coated on the fabric, could prevent

dlsper5|on of rubber dust. 16
[ Met hod of Testing and Met hod of Evaluatlng Noi se of a Runnlng Bel t ]
Third and fourth running tests were perfornmed using the

2

(1) ‘Example 1

For the fabric, a cloth comprised of a nylon 66 weft
and warp, which were plain woven to a thickness of the base
cloth of 0.31 mm, was used. The fabric was treated with only
latex. The solid deposition of latex on the fabric was 100 wt$
with respect to the weight of the Sase cloth. The thickness of
the treated fabric was 0.35 mm. For the latex, a self-cross-
linking latex containing a carboxyl group (CROSLENE-(phonetic)
NA-15 (name of product of Takeda Chemical Industries), for
example) was used.. The rubber stock forming the teeth and the
back portion of the toothed belt of Example 1 was chloroprene
rﬁbbgr. The rubber compound shown in Table 2 was used as the
rubber stock. The tooth shape of the belt was trapezoidai.

The tooth pitch was 2.032 mm.

REPLACEMENT SHEET
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belts of Exanples 1 to 3 and Conparative Exanples 1 and 2 to evaluate the
noi se based on the noise |evel generated fromthe belts. The noise |evel
was neasured using the A scale of a noise neter, that is, a scale close to
human hearing, and was indicated in dBA a¥> s A0

was performed using the trapezoidal tooth belts H
and Conparative Exanple 1. A tw n-sha runni ng | of
provided with a driving pulley having teeth anfl §
30 teeth, was used, and the belts run under condi t{o
for a speed of the drive pulley and no |load. A
position 100 mmfromthe belt at thEIzhee?]of t

shafts to
Rubber A
Blending agent Parts by weight
Chlorbprene rubber 100.0
Stearic acid 0.5
Magnesium oxide 4.0
Zinc oxide ' 5.0
Plasticizer 10.0
Carbon black ' 45.0
Antioxidant *5 2.0
Accelerator *6 0.5
Total 167.0
*5: NOCRAC PA (name of product of Ouchi Shinko Chemical
Industrial Co., Ltd.)
*6: NOCCELER D (name of product of Ouchl Shinko Chemical
Industrlal Co., Ltd.)
[Table 3]
Composition of RFL Solution
Name of chemical Parts by weight
RFL solution Resorcinol 17.3
Formaldehyde 13.2
(35%)
Water 340.5
NaCH aqueous 3.7 .
solution (10%)
Latex *7 370.7
Ammonia water (28%) 30.0
Water 187.0
Total 962.4

*7: Neoprene Latex 650 (name of product of Du Pont-Showa Denko
Co., Ltd.).



measure the noise |evel of the belt. The fourth running test was
performed using the round tooth belts of Exanple 3 and Cbnparatlve Exanpl e
2. Atwin- shaft running tester, which is provided 1 | ey
having 22 teeth and a driven puIIey havi ng 22 teeth, ﬁEéLﬁEEhﬁ%ﬁ&SHﬁEh
belts run under conditions of 1 to 3000 rpmfor a sppefl of the driv

pulley and no |oad. A mcrophone was pl gged at a pogifiong frp
belt, at the center of the span ﬁﬁ' beemyy B

J

t he

(2) Example 2 . o

The fabric was treated with latex and then treated with
an RFL solution. The RFL solution used is described in Table
3. The solid deposition of latex on the fabric was 100 wt$%
with respect to the weight of the base cloth. The solid
deposition of RFL was 35 wt$ with respect to the weight of thé
base cloth. The rest of the configuration was the same as that
of Example 1.
(3) Example 3

" For the fabric, a cloth cpmprised of a nylon 66 weft
and warp, which were given a 2-2 twill weave to form a base
cloth with a thickness of 0.78 mm, was used. This cloth was
treated with both latex and_ RFL solutions. The solia
deposition of latex on th; fabric was 85 wt% with respect to
the weight of the base cloth, while the solid deposition of RFL
was 25 wt% with respect to the weight of the base cloth. The
finished thickness of the fabric was 0.84 mm. The tooth shape
was round, while the tooth pitch was 8.00 mm. The rest of the
configuration was the same as Example 2.
(4) Comparative Example 1

For the fabric, a cloth having a thickness of the base
cloth of 0.31 mm was used. This cloth was not treated with
latex, and was treated with only an RFL sblﬁtion. The finished

thickness of the fabric was 0.33 mm. The rest of the



17 between the two shafts, to neasure the noise |level of the belt.

The results of the third and fourth running tests are shown in Table 4.
The results of the two running tests correspond to the presence of
exudation of rubber. Conpared wth the belts of the conparative exanples,
it was found that the belts of the exanples were less noisy. This is
because, in the belts of the exanples, jghere is no exudati on of rubber on
the surface of the fabric, so the frictToh with the pulley at the tine of
being driven is reduced, and snooth transm ssion of power is possible.

configuration was the same as Example 2.

(5) Comparative Example 2

For the fabric, a cloth having a thickness of the base
cloth of 0.78 mm was used. This cloth was not treated with
latex, and was treated with onlf an RFL solution. The finished
thickness of the fabric was 0.81 mm. The rest of the

configuration was the same as Ekampie 3.
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[ Mot hod of Testing and Method of Evaluating Durability of a Running Belt]
The belts of Exanples 1 to 3 and Conparative Exanples 1 to 2 were
subjected to the fifth and sixth running tests. The time of running from
the start of running to when the belt teeth broke at the bases and running
was no | onger possible was neasured to evaluate the durability.

The fifth running test was perforned uggxg the trapezoidal tooth belts of
Exanple 1, Exanple 2, and Conparative nple 1. The belts were run using
a twin-shaft running tester, which was provided with a driving pulley
having 14 teeth and a driven pul I ey having 14 teeth, under conditions

[Table 41 -
Ex. 1 |Ex. 2 |[Comp. |Ex. 3 |Comp.
Ex. 1 Ex. 2
Bonding with belt Good - Very Very Very |Very
teeth good good good good
Exudation of rubber | No No Yes No Yes
Results|Degree of dispersion of rubber dust
of
running 1st _ No No Yes - -
tests running
test
2nd - - - No Yes
running
test
éelt noise (dBA)
3ra |56 56 60 - -
running
test
4th - - - 70 73
running
test
Belt durability (hours)
5th ' 850 Over Over - -
running 1000 1000
test
6th - - - 240 240
running
{ test
REPLACEMENT SHEET
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of 9000 rpmfor a speed of the driving pulley and a load of 0.1

18 N. m The sixth running test was pepie%gﬁgzgga : round
tooth belts of Exanple 3 and Conparative Exanplﬁﬁfiﬁ SWgre run
using a twin-shaft running tester, which was pr ded wth a drijving
puI | ey having 22 teeth and a driven pulley /%79{{’; 097
14
PR

10

15

20

Referring to Table 4, when uézhg a fabric coated with
latex, that is, in each of Examples 1 to 3, no exudation of tﬁe
rubber on the surface of the fabric was observed. Conversely,
in Comparative Examples 1 and 2 using fabrics not coate@ with
latex, exudation of rubber was recognized. - Note that, in
.Example 1, the fabric was coated with only latex, and thus, fhe
bond between the fabric and belt teeth was weaker than in
Comparative Example 1. In the fabric of Example 2 treated with
both latex and RFL solutions, despite the finished thickness of
the fabric being substantially the same as that of Example 1,.
it was recognized that the bond with.the belt teeth was good,
even compared with Comparative Example 1.

The belts of Examples 1 to 3 and Comparative Eiamples
1 aﬁd 2 were used fo; running tests to evaluate -théir
performance. The evaluation was performed to evaluate'three'
properties during running of the belt, those being, the amount
of dispersion of the rubber dust, noise and durability. The
running conditions differed for the trapezoidal tooth belts
(Example 1, Example 2, and Comparative Example 1) and the round
tooth belts (Example 3 and Comparative Example 2). Note, that
the results oflthe running tests are shown in Table 4. Note
also, that the “~”" marks in Table 4 show that no running test
was performed. |

[Method of Testing and Method of Evaluating Degree of



havi ng 22 teeth, under conditions of 2300 rpn1for a speed of the driving
pul ey and a [oad of 23 N.m The results of théph SHMEET
driving tests are shown in Table 4. The durability of R rLA! Ur§bo ohds
to the degree of bonding with the belt teeth. The beltyf af Exanpl e jL
whi ch the bonding with the belt teeth was poor, was fo nmr 1d i |

o

in durability to the belts of Exanple 23@nd Conparati e {Exanple 1.
Further, negligible difference was observed in the durjabtTity between tHe
belt of Exanple 3 and the belt of Conparative Exanple T3 S 3o
toothed belt wusing a fabric, which was treated not only with a | atex
sol ution, Bispersion 9f Ruber sk iofh 2 RugpbagiBebbhding with the belt
teeth, and has a long service life.

The belts of Examples 1 to 3 and Comparative Examples

1 and 2 were used to conduct first and second running tests.
Tﬁe degree of dispersion of rubber dust was evaluated visually.
A first  running test was performed wusing the
trapezoidal belts of E#ample 1, Example 2, and Comparative
Example 1. The belts were used in a carriage feed of a
commercialiy available printer (Japanese language serial
printer-PC-PR201/63 made by NEC) and run for 24 hours.

- A second running test was performed using the round
tooth belts of Example 3 and Comparative E#ample 2. A twin-
shaft running tester, which was provided with a driving pulley
having 22 teeth and a driven pulley having 22 teeth, was used,
so that the belts ran for 24 hours under conditions of 2300 rpm
for a speed of the drive pulley and a load of 23N-m.

The results of the first and second running tests are
shown in Table 4. Regarding the degree of diépersion of the
rubber dust, rubber dust .was observed in the comparative
examples in both the trapezoidai and round tooth belts, but was
not observed in the examples. This result corresponds to the
presence of exudation of the rubber. Thus, it is understood
that the belts of Example 1 and Example 2, being free from
exudation of rubber, i.e. the belts witﬁ latex coated on the

fabric, could prevent dispersion of rubber dust.



In the toothed belt of the enbodiment of the present invention, since the
facing fabric is treated with |atex, the spaces injhh ) aci ng
fabric are covered with latex and exudation of rub gfghagEMﬁmgiggLﬁrad.
Therefore, when running the belt, it was recognize hat _no rubger dpst
was generated due to lower friction with the pulley &ndl7DEC 199
19
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[Method of Testing and Method of Evaluating Noise of a
Running Belt]

Third and fourth running tests were performed using the
belts of Examples 1 to 3 and Comparative Examples 1 and 2 to
~evaluate the noise based on the noise level generated from the
belts. The noise level was measured using the A scale of a
noise meter, that ié, a scale close to human hearing, and was
indicated in dBA.

The third running test was performed using the
trapezoidal tooth belts of Examplé 1, Example 2, and
Comparative Examplé 1. A twin-shaft running tester, which was
provided with a driving pulley having 30 teeth and a driven
pulley having 30 teeth, was used, and the belts run under.
cbnditions of 1 to 3000 rpm for a speed of the drive puiley and
no load. A microphone was placed at a position 100 mm from the
belt at the center of the span between the two shafts to
méasure the noise level of the belt.

The fourth running test waslperformed using the round
tooth belts of Example 3 and Cﬁmparative Exaﬁple 2. A twin-
shaft running tester, which is provided with a driving pulley
having 22 teeth and a driven pulley having'22 teeth, was used,
and the belts run under conditions of 1 to 3000 rpm for a speed
of the drive pulley and no load. A microphone was placed at a

position 100 mm from the belt, at the center of the span



consequently, the noise was reduced. r = 5 1 'h? i, in

t he exanpl es descri bed above, the base cl ot h i H\dl 1 ex

sol ution so that both of the surfaces of the bgasg cloth are tr ed

with latex, only one 5 of the surfaces may requif el ag¥ peat 1997 § at ex.

Al t hough the enbodi nents of the present invention paye been d | bed
. herein with reference to the acconpanyfng7 dr awf nys; ' y

nodi fi cations and changes nmay be nade — by thosejskilled in this t

wi t hout departing fromthe scope 10 of the invention. The

present disclosure relates to subject matter contained in Ja ag&gethe

Patent Appl Pei#esR Nehe sE¥o9 R LEs | cffoomeasure the noise leve

belt.

The results of the third and fourth running tests are
shown in Table 4.  The results of the two running tests
correspond to the presence of exudation of rubber. Compared
with the belts of fhe comparative examples, it was found that
the belts of the examples were less noisy.' This is because,
in the belts of the examples, there is no exudation of rubber
on the surface of the fabric, so the friction with the pulley
-at the time of being driven is reduced, and smooth.transmission
of power is possible.

. [Method of Testing and Method of"Evaluating Durability
of a Running Belt]

The belts of Examples 1 to 3 and Comparative Examples
1 ﬁo 2 were subjected to the fifth and sixth running tests.
The time of running from the start of running to when the belt
teeth broke at the bases and running was no longer possible was
measured to evaluate the durability.

The fifth running test was performed using the
trapezoidal tooth belts of Example 1, Example 2, and
Comparative Example 1. The belts were run using a twin-shaft
running tester, which was provided with a driving pulley having
14 teeth and a driven pulley having 14 teétﬁ, under conditions

of 9000 rpm for a speed of the driving pulley and a load of 0.1



hbvenber 25, 1996) which is expressly incorporated herein, by
reference, inits entirety.
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covering a tooth surface of a plurality of teeth foisd puhatHstiiibel t
said fabric conprising: first and second suifaces, said firgt
. surface being 18 1.7DEC 1997
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The sixth running test was performed using the round

- tooth belts of Example 3 and Comparative Example 2. The belts

were run using a twin-shaft running tester, which was provided

with a driving pulley having 22 teeth and a driven pulley

having 22 teeth, under conditions of 2300 rpm for a speed of
the driving pulley and a load of 23 N-m.

The results of the fifth and sixth driving tests are

shown in Table 4. The durability of the belt corresponds to

the degree of bonding with the belt teeth. The beit of Example

1, in which the bonding with the belt teeth was poor, was found
fo be inferior iﬁ durability to the belts of Example 2 and
Comparative Example 1. | Further;-negligible difference was
Abserved in the durability between the belt of Example 3 and
the belt of Comparative Exampie 2. That is, a toothed belt
using a fabric, which was treated not only with a latex
solution, but also with an RFL éolution, is good in bonding
with the belt teeth, and has a long service life.

In the toothed belt of the embodiment of the present
invention, since the facing fabric is treated with latex, the
spaces in thé weave of the facing fabric are covered with latex
and exudation of rubber can be prevented. Therefore, when

running the belt, it was recognized that no rubber dust was

generated due to 1lower friction with the pulley and,



adhered to said tooth surface, said second surface being opposite to said
first surface, at |east one of said first and second surfaces being

treated with | atex, wherein an anmount of deposition of said |atex
is approximately 50 to 200 % with respect to a weight of a base cloth
formng said fabric. 2. A fabric according to claim1, wherein said
-amount is approximately 85 to 100 wt % wi{dr respect to a weight of a base
cloth formng said fabric. 3. A fabrtTt according to claiml1, wherein

said latex is a self-cross-linking |latex containing a carboxyl group 4.
A fabric according to claim1, wherein said fabric is coated with
resorci nol - formal dehyde-| atex after being coated

consequently, the noise was reduced.

Note that, although, in the examples described above,
the base cloth is immersed in a latex solution so that both of
the surfaces of the base cloth are tieated with latex, dnly one

5 of the surfaces may require application of latex.

Although the embodiments of the present invention have
been described herein with reference to the accompanying
drawings, obviously many modifications and changes may be made
by those skilled in this art without departing from the scope

10 of the invention.

The present disclosuré relates to subject matter
contained in Japanese Patent Application No. 8-329189 (filed on
November 25, 1996) which is expressly_incorporated herein, by

reference, in its entirety.

REPLACEMENT SHEET|
LY Dgc,4997

i

ey i B M ’



with said | atex. 5. A fabric according to claim4, wherein an anmount of
solid deposition of sai d resor ol -formal dehyde-latex is approxinmately
25 to 35 wt % wi el ght of a base cloth formng said fabric.

ootned balt,sf £Ta o s Pt o T
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CLAIMS
1. A fabric covering a tooth surface of a plurality of
teeth formed 61,1 a toothed belt, said fabric comprising:
first and second surfaces, said first surface being
adhered to said tooth surface, said second surface being
opposite to said first surface, at least one of said first and
second surfaces being treated with latex.

2. A fabric 'according: to claim 1,. wherein an amount of
deposition' of said latex is approximately 50 to 200 wt% with
respect to a weight of a base cloth forming said fabric.

3. A fabric according to claim 2, wherein said amount is
app_roximatel& 85 to 100 wt% with respect to a weight of a base
cloth forming said fabric. '

4. A-f;bric according to claim 2, wherein said latex is a
self-_cross—'iinking latex containing a carboxyl group

5. A fabric according to claim 1, wherein said fabric is
coated with 'resorcinol-formal_dehyde—l‘atex after being coated
with said latex.

6. A fabric according to claim 5, wherein an amount of
solid deposition of said resorcinol—fomaldel'_xyde—latex is
approximately 25 to 35 wt% with respect to a weight of a base
cloth for:_nin.g said fabric.

7. A fabric to cover a surface of a plurality of teeth

formed on a toothed belt, said fabric characterized in that it

This ShectHab 'B':_e;:n Replaced [THis SHEET HAS
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its two surfaces with Iatex 7. A
teeth along

’bl Is coated on_g S
‘toot hed belt happyi] ACHEVIBNG| 93
direction t hefee al d t pot hed
covering said téef h, ﬁg.tgﬁrl avi ng f| rst Hi@ m m Jﬁm sal d
first surface bdi gd ere gald teeth, said ei ng

' ; " dt | east _one of said flrst and second

L ; wherei n an anmount  of
apprOX|nater 50 to 200 Wt % with

surfaces being
depositi on of sa

is coated on at least one of its two surfaces with latex.

8. A toothed belt having a plurality of teeth along the
longitudin;l' direction thereof, said toothed belt
comprising:

a fabric covering said teeth, said fabric having firét
and second surfaces, said first surface being adhered to said
teeth, said second. surface being oppoéite to said first
surface, at least_one of said first and second surfaces being
treated with latex.l
9. A toothed belt according to claim 8,.wherein an amount
of déposition of said latex is approximately 50 to 200 wt% with
respect to a weight of a base cloth forming said fabric.

10. A toothed belt according té claim 9, wherein an amount
‘of depositiqn of said latex is apprﬁximatély 85 to 100 wt% with
respect to a weight of a base cloth forming said fabric.

11. - A toothed belt #ccording to claim 9,_wherein said latex
is a se}fférdssilinking latex containing a carboxyl group

12, A f:oothed belt according to claim 8, wherein said
fabric is coated with resorcinol-formaldehyde-latex after being
coated wiﬁh said latex.

13. A toothed belt according to claim 12, wherein an amount
of solid deposition of said resorcinol-formaldehyde-latex is
approximately 25 to 35 wt% with respect to a weight of a base

cloth forming said fabric.
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respect to a weight of a base cloth formng said fabric. 8. A toot hed
belt according to claim7, wherein an anount:. of deposition of said |atex
is approximately 85 to 100 wt%with respect to a weight of a base cloth
formng said fabric. 9. A toothed belt according to claim7, wherein
said latex is a self-cross-linking |atex containing a carboxyl group 10.
A toothed belt according to claim7, wheggin said fabric is coated with
resorci nol - formal dehyde-| atex after beinmg—coated with said |atex. 11.
A toothed belt according to claim 10, wherein an anount of solid
deposition of said resorcinol-formal dehyde-latex is approximately 25 to 35

w%w th respect to a mgéﬂgﬁlngﬁbb@é&THﬁﬁoggL&oﬁgkﬁg ighgxaabric.

ABSTRACT OF THE DISCLOSURE

A toothed belt has a plurality of teeth, which are
afranged in the longitudinal direction thereocf, and cords
embedded in a back portion of the toothed belt. A facing
fabric is coverea over the teeth. The fabric used for the
facing fabric is coated with latex. The solid deposition of °
latex is adjusted to between 50 and 200 wt% with respect to the

weight of the base cloth.

FIG. 1
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'CLAIMS
1. | A fabric covering a tooth surface of a plu.*.;ality of
teeth formed on a toothed belt, said fabric comprising:
first and second surfaces, sa.id first surface being
adhered to said tooth surface, said second surface being
opposite to said first surface, at least ocne of said first and
second surfaces bein§ treated with latex,
wherein an amount of . |

deposition of said latex :Ls approximately 50 to 200 wt% with
res;;ect to a weight of a base cloth forniing said fabric.

2. A fabric according to claim 1, wheréin said amount is
approx:unately 85 to 100 wt% with respect to a weight of a base .
+cloth forming said fabrzc. |
3. A fabric according to claim 1, wherein said latex is a
Ny self-cro#s-liﬁking latex containing a carboxyl group

4. A fabric according to claim 1, wherein said fabric is
coated with resorcinol-fomaldehyde-latex after being coated
with said latex.

5. A fabriec according to claim 4. wherein an amount of
solid deposition of said resorcinol-formaldehyde-latex is
approximately 25 to 35 wt% with respect to a weight of a base
cloth forming said fabric. )

6. A fabric to cover a surface of a plurality of teeth
formed on a toothed belt, said fabric characterized in that it

qRe A 26—
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is coa:ed on at least one of its two surfaces with latex.
7. A tqothed belt having a plurality of teeﬁh along.the
longitudinal direction thereof, said toothed belt
'comprising: |

a fabric covering said teeth, said fabric having first
and second surfaces, said firsp surface being adheﬁed to said
teath, said second ;urface being opposite to said first
surface;;at least one of said first and second su;faces being
treated with latex,.

wherein an ;mbunt
of déposition of said latex is approximately 50 to 200 wt% with
fespect go a weight of a-base cloth forming said fébric.
8.. | .A.toothed.belt according t; claim 7,.  wherein an amount
of deposition of said latex is approximately 85 to 100 wt% with
| reséect to a ﬁeight of a base cloth forming said fabric.
S. A toothed belt according to claim 7, wherein said latex
is a self-cross-linking latex containing a carboxyl group
10. A toothed belt according to claim 7, whereiﬁ said _
fabric is coated with resorcinol-formaldehyde-latex after being
coated with said latex.
11. A toothed belt accoiding to claim 10, wherein an amount
of solid deposition of said resordinoi-fbrmaldehyde-latex is
approximately 25 to 35 wt% with.respect to a-weight of a base

. cloth forming said fabric.



