| BELT FOR FRI CTlI ONALLY CONVEYI NG ARTI CLES Background of the Invention Field
of the Invention This invention relates to belts and, nore particularly, to
a belt having a surface against which flat articles such as cards, bills,
tickets, and the |like can be placed to be frictionally held and thereby
conveyed as the belt is advanced in operation. Background Art It is known
to convey flat articles such as bills, tickets, cards, and the like in
systens using endl ess, toothed belts. In one exenplary system one belt is
trai ned around spaced, upper, drive and driven pulleys. A second belt is
trained around |ower, spaced, drive and driven pulleys. The pulleys are
arranged so that surfaces on the belts contact each other in a conveying
zone. An article to be conveyed is interposed between the surfaces in the
conveying zone so that the article S|nultaneously contacts bot h of the belt
surfaces and is § v | the belts are
advanced i n operation TOT-Het+y cH 0 urge the upper
belt surface agai nst the | ower belt surface in the conveying zone with a
variable force. Typically, Bt robed 0 thealneventiopot hed drive side to
cooperate with conplenentary surfaces on the pulleys so that positive
advanceWQQHdQHTthg$Eﬂﬁdi is effected. Ideally, belts used in this type of
system have a predetermned coefficient of friction that does not vary
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placed to be frictionally held and thereby conveyed as the belt is advanced in

operation.

Backpround Art

It is known to convey flat articles such as bills, tickets, cards, and the like
in systems using endless, toothed belts. In one exemplary system, one belt is
trained around spaced, upper, drive and driven pulleys. A second belt is trained
around lower, spaced, drive and driven pulleys. The pulleys are arranged so that
surfaces on the belts contact each other in a conveying zone. An article to be
conveyed is interposed between the surfaces in the conveying zone so that the
article simultaneously contacts both of the belt surfaces and is frictionally held
thereby and conveyed as the belts are advanced in operation. A press roll is
normally provided to urge the upper belt surface against the lower belt surface
in the conveying zone with a variable force. Typically, these belts have a toothed
drive side to cooperate with complementary surfaces on the pulleys so that
positive advancement of the belts is effected.

Ideally, belts used in this type of system have a predetermined coefficient
of friction that does not vary appreciably in a temperature range of -20° C to 60°
C. ltis also desirable that the belts have the same flexibility in this temperature



foreign material/dirt to the articles being conveyed. Still further, it is
desirable that the belts advance at a constant rate and that they nalntaln
their alignment with each other to precisely and consistently convey -
articles interposed therebetween. It is known to construct such belts using
chl oroprene rubber. In a typical construction, the belt has a body with a
plurality of teeth spaced regularly along the length thereof and | oad
carrying cords enbedded in the body. A cloth |layer is placed over the
teeth. A suitable cloth has an uncrinped thread to define warp yarns al ong
the length of the belt nmade of nylon 6 or nylon 6,6 subjected to a crinping
process, and weft yanms along the w dth of the belt made of nylon 6 or nylon
6,6. This cloth is subjected to an adhesi on process using a resorcinol -
formalin-latex solution (RFL solution) in order to cause a firnladherence of
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the length thereof and Joad carrying cords embedded in the body. A cloth layer
is placed over the teeth. A suitable cloth has an uncrimped thread to define warp
yarns along the length of the belt made of nylon 6 or nylon 6,6 subjected to a
crimping process, and weft yarns along the width of the belt made of nylon 6 or
nylon 6,6. This cloth is subjected to an adhesion process using a resorcinol-
formalin-latex solution (RFL solution) in order to cause a firm adherence of the
cloth to the teeth on the belt. The cloth is then coated with rubber by a soaking

or a spreading process.

With these prior belt constructions, oil and water applied to the article
engaging surfaces of the belt tend to decrease the coefficient of friction. When
the belt is made using rubber having a high resistance to oil, the oil adheres to the
article contact surface but is not absorbed. As a result, the coefficient of friction
is decreased, thereby adversely affecting the ability of the belt to fictionally
convey articles. In the event a rubber that does not resist oil is used, the rubber
absorbs the oil and swells. While the change in the coefficient of friction is less
in this case than with an o1l resistant rabber, the performance of the belt

adversely changes because of a change tn its dimensions resulting from the o1l

absorption.



that the coefficient of friction for the rubber may significantly decrease
at low tenperatures. It is therefore difficult to maintain a consi stent
coefficient of friction in the normal range of operating tenperatures. In
cold conditions, the decrease in the coefficient of friction is comonly
conpensated for by increasing the force produced on the upper belt by of
the press roll. However, increasing the press roll force causes other
problenms. By increasing the press roll force, a |arge tension may be
applied to the belt, as a result of which the article engaging surface is
prone to wear. Further, the load carrying cords enbedded in the body tend
to extend. To conpensate for this, oggoing tension adjustnments nmay have to
be made to the press roll to naintain a relatively constant coefficient of
friction. Also, the frame and supporting structure for the pulleys nust be
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tesult of which the article engaging surface 1s prone to wear. Further, the load

carrying cords embedded in the body tend to extend. To compensate for this,

ongoing tension adjustments may have to be made to the press roll to maintain

a relatively constant coefficient of friction. Also, the frame and supporting

structure for the pulleys must be made durable enough to sustain the forces

applied to the belt. This may necessitate additional expense in constructing the

pulley supporting system.

Sumimnary of the Invention

The present invention makes possible the realizing of one or more of the
following objectives. One objective 1s to provide a belt which is capable of
consistently conveying articles such as cards, bills, tickets and the like in a2 wide
temperature range. It is also an objective to maintain a predetermined coefficient
of friction and good flexibility in this temperature range, even when oil and water
are applied to the article engaging surface of the belt in use. Further, it is an
objective of the present invention to allow articles to be engaged and frictionally

conveyed without transferring any foreign material to the articles. It is also an



In one formof the invention, a belt is provided for conveying articl es,

whi ch belt has a body having a surface against which articles are placed to
be frictionally held and thereby conveyed as the belt is advanced in -
operation. The belt body surface is defined by rubber and a porous filler
in the rubber. The porous filler is present in the rubber in an anmount of
at least 5 parts by weight of porous filler per 100 parts by wei ght of
rubber. One advantage of this construction is that oil and water contacting
the belt body surface can be absorbed so that the coefficient of friction
of the belt body surface is not appreciably altered. In one form the
porous filler is present in the rubbeg in an amount of no nore than 80
parts by weight of porous filler per 100 parts by weight of rubber. 1In a
nore preferred form the porous filler is present in the rubber in an anount
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porous filler per 100 parts by weight of rubber.

One advantage of this construction 1s that oil and water contacting the belt
body surface can be absorbed so that the coefficient of friction of the belt body
surface 1s not appreciably altered.

In one form, the porous filler is present in the rubber in an amount of no
more than 80 parts by weight of porous filler per 100 parts by weight of rabber.
In a more preferred form, the porous filler is present in the rubber in an amount
between 20-80 parts by weight of porous filler per 100 parts by weight of rubber.

The porous filler may be an inorganic porous powder that is at least one
of diatomaceous earth, zeolite, activated carbon, and silica gel. T h e
powder may have particles with an average diameter of 10 pm to 30 pm.

The belt body has a length and an inside and an outside. The surface
against which the articles are placed is on one of the inside and outside of the belt
body. In one form, there are teeth spaced regularly in a lengthwise direction on
the other of the inside and outside of the belt body.

The belt body surface may be formed by grinding which may be carried
out by stretching the belt body, advancing the belt body, and grinding the belt
body with the belt body stretched and advancing.



the canvas treated with the resorcinol-formalin-latex solution has a solid
content of RFL of 30 to 50% by wei ght, determ ned by the follow ng fornula:
% solid content of RFL = (weight of canvas after treatnent - weight: .of;
untreated canvas)/(weight of untreated canvas) x 100(/x). The cloth | ayer
may further be defined by at |east one of nylon 6, nylon 6,6, polyester,
and ararnid fiber, The cloth layer may be at | east one of a plain weave
fabric, a twill fabric, and a satin fabric. By treating the cloth | ayer,
the rubber in the underlying teeth is not directly exposed through the
openings in the canvas. As a result, passage of rubber powder through the
canvas is avoi ded. Rubber powder coulgl otherwi se pass freely through the
openings in the canvas and adhere to articles being conveyed. The rubber
defining the belt body surface can be chl oroprene rubber with a good
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The cloth layer may further be defined by at least one of nylon 6, nylon
6,6, polyester, and aramid fiber.

The cloth layer may be at least one of a plain weave fabric, a twill fabric,
and a satin fabric.

By treating the cloth layer, the rubber in the underlying teeth is not
directly exposed through the openings in the canvas. As a result, passage of
rubber powder through the canvas is avoided. Rubber powder could otherwise
pass freely through the openings in the canvas and adhere to articles being
conveyed.

The rubber defining the belt body surface can be chloroprene rubber with
a good resistance to crystallization. The teeth can also be made from this same
chloroprene rubber.

This chloroprene rubber resists crystallization even if it is left at a low
temperature for a long period of time. As a result, hardening due to
crystallization is avoided. As a consequence, the coefficient of friction of the
belt is not lowered appreciably at low temperatures so that the conveying
characteristics of the belt are not detrimentatly altered.

The rubber defining the belt body surface and/or the teeth can further be

at least one of nitrile rubber, hydrogenated nitrile rubber, natural rubber,



The rubber may include a conmpoundi ng agent that is at | east one of carbon

bl ack, flowers of zinc, stearic acid, a plasticizer, and an antioxidant. The
rubber may further include a vul canizing agent that is at |east one of

sul fur and an organi c peroxide. The belt body nay have a | oad carrying cord
extending | engthwi se over the entire length of the belt body. The cord in
one formis defined by 5to 9 pm filanents of at |east one of E-glass and
high strength glass treated with at |least one of an RFL solution and a
rubber conposition. The |l oad carrying cord may be defined by .5 to 2.5
denier filaments of para-aramd fiber treated with at |east one of an RFL
sol ution, an epoxy solution, and an igocyanate solution and a rubber
conposition. The belt, described above, nmay be provided in conbination with
at least two spaced pulleys, with the belt being trained for advancenent in
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the entire length of the belt body. The cord in one form is defined by 5 to 9 um
filaments of at least one of E-glass and high strength glass treated with at least
one of an RFL solution and a rubber composition. The load carrying cord may
be defined by .5 to 2.5 denier filaments of para-aramid fiber treated with at least
one of an RFL solution, an epoxy solution, and an isocyanate solution and a
rubber composition.

The belt, described above, may be provided in combination with at least
two spaced pulleys, with the belt being trained for advancement in a continuous
path around the two pulleys.

The invention further contemplates the combination of a belt and pulieys,
as previously described, with a second belt having a second body with a second
surface against which articles are placed to be frictionally held and thereby
conveyed as the second belt is advanced in operation. The second belt body
surface is defined by rabber with a porous filler in the rubber. The porous filler
1s present in the rubber in the second belt an amount of at least 5 parts by weight
of porous filler per 100 parts by weight of rubber. Third and fourth pulleys are

provided around which the second belt is trained for advancement in a

continuous path. The two spaced pulleys and third and fourth pulleys are



hel d and thereby conveyed as the belts are advanced in the continuous paths.
I n another formof the invention, a belt is provided for conveying articles,
whi ch belt has a body with a length, an inside and an outside. A |oad
carrying cord extends | engthw se over the entire length of the body- The
body has a surface on one of die inside and outside of the belt body

agai nst which articles are placed to be frictionally held and thereby
conveyed as the belt is advanced in operation. Teeth are provided on the

ot her of the inside and outside of the body spaced regularly along the

| ength of the belt body. A cloth |ayer is provided on the teeth. The belt
body surface is defined by rubber. A porous filler is provided in the
rubber that defines the belt body surface and is present in an anount of at
| east 5 parts by weight of porous filler per 100 parts by weight of rubber.
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are placed to be frictionally held and thereby conveyed as the belt is advanced in
operation. Teeth are provided on the other of the inside and outside of the body
spaced regularly along the length of the belt body. A cloth layer is provided on
the teeth. The belt body surface is defined by rubber. A porous filler is provided
in the rubber that defines the belt body surface and is present in an amount of at

least 5 parts by weight of porous filler per 100 parts by weight of rubber.

Brief Description of the Drawings
Fig. 1 is a fragmentary, perspective view of a belt for conveying articles

according to the present invention;

Fig. 2 is a graph showing the relationship between the number of
applications of an oil and water mixture and the frictional force developed by an
article engaging surface on various inventive and comparative saraple belts;

Fig. 3 is a side elevation view of a system for conveying flat articles
incorporating two cooperating belts, made according to the present invention;

Fig. 4 is a graph showing the relationship between the hardness of various
inventive and comparative sample belts, and the length of ttme for which the

belts are maintained at 0°C.;



of a belt to oil and water; Fig. 7 is a schematic representation of a system
for testing the anobunt of devel opnent and adhesion of dirt to articles
conveyed by a belt; Fig. 8 is a schematic representation of a systemfaor -
measuring abrasion resistance of a belt; and Fig. 9 is a fragnentary
perspective view of another formof belt for conveying articles, according
to the present invention. Detailed Description of the Drawings In Fig. 1, a
belt, according to the present invention, is showmn at 10. The belt 10 has a
body 12 with a length in the direction of the doubl e-headed arrow L, an
inside 14 and an outside 16. A plurality of teeth 18 extend |laterally of the
belt body 12 and are spaced regularlygin a |l engthwi se direction on the
inside of the belt body 12. Laterally spaced, |oad carrying cords 20 are
enbedded in the belt body and extend continuously over the entire | ength of
itch etween the teeth 13 is preferably not nore than 3
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Fig. 8 is a schematic representation of a system for measuring abrasion
resistance of a belt; and
Fig. 9 is a fragmentary perspective view of another form of belt for

conveying articles, according to the present invention.

Detailed Descrption of the Drawings

In Fig. 1, a belt, according to the present invention, is shown at 10, The
belt 10 has a body 12 with a length in the direction of the double-headed arrow
L, an mside 14 and an outside 16. A plurality of teeth 18 extend laterally of the
belt body 12 and are spaced regularly in a lengthwise direction on the inside of
the belt body 12. Laterally spaced, load carrying cords 20 are embedded in the
belt body and extend continuously over the entire length of the belt 10. The pitch
between the teeth 18 is preferably not more than 3 mm as a result of which there
is minimal variation in conveying speed and precise belt alignment in operation.
The belt 10 has an outside surface 22 that can be used to engage and frictionally
advance articles, as hereinafter described.

The teeth 18 and an outside body portion 24 are defined by a rubber
composition that is at least one of chloroprene rubber, nitrile rubber,

hydrogenated nitrile rubber, natural rubber, ethylene-propylene terpolymer



vul cani zi ng agent such as sul fur, or an organic peroxide, can be used.
However, the conpoundi ng and vul cani zing agents are not limted to this. ‘It
is desirable that the belt 10 have a destaticizing capability in use. The

el ectric resistance value of the belt is adjusted to not nore than 6M Q
depending on the quantity of carbon black, or the like, that is present.
Chl oroprene rubber is a preferred conponent of the rubber defining the belt
surface 22 and the teeth 18 because of its good resistance to
crystallization. Ciloroprene rubbers having adequate crystallization
resistance are commercially available. However, it is desirable to use
rubber whose hardness (JIS) is raised by not nore than 10 when left at a
tenperature of OC for 100 hours. ldeally, this change in hardness is zero.
It is preferred that the anount of chl oroprene rubber wth good
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Chloroprene rubber is a preferred component of the rubber defining the
belt surface 22 and the teeth 18 because of its good resistance to crystallization.
Chloroprene rubbers having adequate crystallization resistance are commercially
available. However, it is desirable to use rubber whose hardness (JIS) is raised
by not more than 10 when left at a temperature of 0°C for 100 hours. Ideally,
this change in hardness 1s zero.

It is preferred that the amount of chloroprene rubber with good
crystallization resistance be not more than 40% by weight of the rubber
composition in the belt teeth 18 and belt portion 24. However, this rubber can
make up the entire rubber composition in the teeth 18 and the belt portion 24.

Chloroprene rubber having good resistance to crystallization resists
hardening, even when left at low temperatures for prolonged periods. With this
rubber in the belt portion 24 and the teeth 18, no significant hardness increase

results from crystallization at low temperatures. At the same time the coefficient

of friction does not decrease significantly at these low temperatures. This is a



earth, zeolite, activated carbon, and silica gel. The anount of porous
filler added to the rubber is preferably in the range of 5-80 parts by .
wei ght of filler per 100 parts by weight of rubber. Mre preferably, 20-90
parts by weight of filler are present per 100 parts by weight of rubber. It
has been found that when the amount of filler is less than 5 parts by
wei ght, the absorption of oil and water is relatively small. On the other
hand, when the filler is present in nore than 80 parts by weight, the
viscosity of the rubber conposition is increased, as a result of which the
quality of the teeth 19 1is conprom sed during the formation process. If a
softening agent is used to address tjpis problem abrasion resistance is
decreased, as a result of which adhesive wear is liable to occur. To expose
die porous filler at the surface 22, so that the porous filler can

l.ied thereto, the outside surface 22 is
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treatnent using an RFL solution, or the |like, as a protective”agent, or an
adhesi ve Prefdealilyptheaporoub idierasmpaaoiganic pétduerpuatdecdiavinpaganeaagki ber can
be used to define the load carrying cords 20 by twisting 0,5 denier to 2.5
deni er fiprardadsaroetepaf d OapmntioB0 gml. | Syitalde po sseufqlwgl,at@nmcm t hose
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parts by weight of rubber. More preferably, 20-80 parts by weight of filler are

present per 100 parts by weight of rubber.

It has been found that when the amount of filler is less than 5 parts by
weight, the absorption of o1l and water is relatively small. On the other hand,
when the filler is present in more than 80 parts by weight, the viscosity of the
rubber composition is increased, as a result of which the quality of the teeth 18
is compromised during the formation process. If a softening agent is used to
address this problem, abrasion resistance is decreased, as a result of which
adhesive wear is liable to occur.

To expose the porous filler at the surface 22, so that the porous filler can
effectively absorb oil and water applied thereto, the outside surface 22 1s formed
by grinding. In a preferred form, the belt is stretched after vulcanization between
two pulleys and advanced while being operated upon by a grinder.

In a preferred form, the load camrying cords 20 are formed by twisting
filaments of 5-9 um of E-glass or high strength glass followed by treatment using
an RFL solution, or the like, as a protective agent, or an adhesive made from a

rubber composition. Alternatively, organic fiber can be used to define the load

carrying cords 20 by twisting 0.5 denier to 2.5 denier filaments of para-aramid



the invention should not be viewed as being limted to this type of |oad
carrying cord 20. Acloth layer 32 is applied on the inside 14 of the belt
body 12. The cloth layer 32 is a canvas, which may be forned fromone or a
conbi nati on of nylon 6, nylon 6,6, polyester, and aramd fiber. The weft
yarns 34 and warp yans 36 are preferably a filanent thread or a textile

thread made fromthe above fibers. It is preferred that urethane elastic
t hread havi ng good stretching properties be wused in the warp yans 36. The
cloth layer 32 may be a plain weave fabric, twill fabric, or a satin

fabric. The cloth layer 32 is treated only with an RFL solution so that the
solid content of the RFL solution afiffer drying is between 30-50 weight
percent. The solid content of the RFL solution includes an RF resin and a
solid | atex. The sol i d content percentage is deternined by the follow ng
formul a: canvas after Ctreat ment ght of ntr at ed

canvas)/ (tt t?’?é V\gﬁlﬁ?ﬁ fi ]ers[, RE“Britr dape gol 899’5%?05@“1’08“@ fi)theTFYé olution is
obtal ned iy g @0a A TECHNORGCOISAL LORRIAIUGH plle WCROKCHAR uea“d

formalin™w rati o of "résor 's 1:1 to 3.
Further, skRagsnei ghe ﬁlﬁrﬁﬁfﬁ BegtcHalsiy in allh&ilatideal aﬁqm@@éﬁiﬂ&ﬂ anPr oduct of

r esor ci nol and formalin to latex is 1:1 to 10. 12 The latex may be at |cast
one of stepoeneeclntibmdiramesvdynnapysildiioe artdeapdjtmrrmempdmdrmgﬁnateeﬂr nitrite
rubber, chlorosul fonated pol yet hyl ene, and_  epi chi orohydrl ne. To treat the
cl ot h | ayhe inyeption shoutdpotle V1§W@Fipa§éx§mgqhmteﬂptp thisl typk @ loathearryiagvas i s

t hen squeez(fgobetween a pair of rolls at a pressure (gauge pressure) of
appr oxi maf&t ¢¥03 to 0.8 kgf/cmand dried. The cloth is re-dipped in the same

A cloth layer 32 is applied on the inside 14 of the belt body 12. The cloth
layer 32 is a canvas, which may be formed from one or a combination of nylon
6, nylon 6,6, polyester, and aramud fiber. The weft yarns 34 and warp yarns 36
are preferably a filament thread or a textile thread made from the above fibers.
It is preferred that urethane elastic thread having good stretching properties be
used in the warp yams 36. The cloth layer 32 may be a plain weave fabric, twill
fabric, or a satin fabric.

The cloth layer 32 is treated only with an RFL solution so that the solid
content of the RFL solution after drying is between 30-50 weight percent. The
solid content of the RFL solution includes an RF resin and a solid latex. The
solid content percentage is determined by the following formula: (weight of the
canvas after treatment - weight of untreated canvas)/(the weight of the untreated
canvas) x 100 (%).

The RFL solution is obtained by mixing an initial condensation product
of resorcinol and formalin with latex. The molar ratio of resorcinol to formalin
is 1:1 to 3. Further, the weight percentage ratio of the initial condensation

product of resorcinol and formalin to fatex is 1:1 to 10.



manner to adjust the solid content of RFL solution within the desired 30-50%
wei ght range. It has been found that when the solid content of the RFL
solution is less than 310% by wei ght the contact area between the warp
yarns 3 6 and weft yanms 3 4 can shift relative to the tooth rubber, as a
result of which the openings 3 8, defined cooperatively thereby, enlarge.
This nmay expose rubber in the teeth 18. Wen the anmpbunt of solid content
RFL solution is greater than 50% the teeth t8 are |less precisely shaped.
The inventive belt was tested together with conparative sanple belts, as
descri bed bel ow, to conpare various performance characteristics. Three
inventive belts and four conparativejganple belts were constructed in
accordance wth Table 1, below, 13 TABLE | Inventive BeltsConparative
Sanmpl es 1231234 Chl oroprene rubber S 100100100---- 40* Chl oroprene rubber

Epr - 0000 Tho e ey Be" hE 1A PBRE 51 “siyrdfe butidiens-virylpyridine

terpolymer, hydrogenated nitrile rubber, chlorosulfonated polyethylene, and
epichlorohydrine.

To treat the cloth layer 32, the canvas is dipped in an RFL solution. The
canvas is then squeezed between a pair of rolls at a pressure (gauge pressure) of
approximately 0.3 to 0.8 kgf/cm and dried. The cloth 1s re-dipped in the same
manner to adjust the solid content of RFL solution within the desired 30-50%
weight range.

1t has been found that when the solid content of the RFL solution is less
than 30% by weight, the contact area between the warp yarns 36 and weft yarns
34 can shift relative to the tooth rubber, as a result of which the openings 38,
defined cooperatively thereby, enlarge. This may expose rubber in the teeth 18.
‘When the amount of solid content RFL solution is greater than 50%, the teeth 18
are less precisely shaped.

The inventive belt was tested together with comparative sample belts, as
described below, to compare various performance characteristics. Three
inventive belts and four comparative sample belts were constructed in accordance

with Table 1, below.



MyA4444--4 Stearic acidll111111 Carbon bl ack40404040404040 D at omaceous

ear t h204060- 40- - 4 DDP1010101010--10 Napht hane oil----10- Antioxidant1111111
Vul cani zati on 0. 250. 250 250. 250, 25--0. 25 accel erator 22 \Vul cani zati on: .
-------- 1-- accelerator DM Vul cani zation ----------0.25-- accelerator TT

Sul furLll 1121 "Chl oroprene rubber "S-40" is manufactured by Denki Kagaku
Kogvo K. K., and has good resistance to crystallization. * Chloroprene
rubber "M 40" is general, mddle grade chl oroprene rubber manufactured by
Denki Kagaku Kogyo K. K. that is crystallizable. 14 The cloth |layer on the
teeth was obtai ned by weaving well yarns of 140- denier nylon 6,6 and warp
yarns of 280-denier nylon 6,6 and a §#0-denier wurethane elastic thread at a
wel | density of 180/5 cmand a warp density of 160/5 cminto a twl|

canvas. The canvas was vibrated in water to shrink the width of

TABLE !
Inventive Belts Comparative Samples

1 2 3 1 2 3 4
Chloroprene rubber 5- | 100 100 100 - - - -
40*
Chloroprene rubber - - -- 100 100 - 100
M-40**
Natural rubber - - - - - 30 -
SBR - - - - - 40 -
EPT - e - - - 30 -
ZnO 5 5 3 3 5 5 5
MgO 4 4 4 4 4 -- 4
Stearic acid 1 1 1 1 1 1 1
Carbon black 40 40 40 40 40 40 40
Dyatomaceous earth 20 40 60 - 49 .- 4
DDP 10 10 10 10 10 -- 10
Naphthane oil - - -- - -- 10 -
Antioxidant 1 1 I 1 1 1 1
Vulcanization 0.25 .23 0.25 0.25 0.25 - 0.25
accelerator 22
Vulcanization - - -- - - 1 -
accelerator DM
Vulcanization -- -- -- -- -- 0.23 --
accelerator TT
Sulfur 1 1 1 1 1 2 1

*Chloroprene rubber "S-40" is manufactured by Denki Kagaku Kogyo K. K., and has good resistance to
crystallization.

**Chioraprene rubber "M-40" is general, middle grade chloroprene rubber manufactured by Denlki
Kagaluw Kogyo K.K. that is erystallizable.



the canvas to approximately 1/2 of its size at time of weaving. The canvas
was then dipped in an RFL solution as shown in Table 2, squeezed at a gauge
pressure of 05 kgf/cm between a pair of rolls, and dried. The canvas was re-
di pped in the same RFL solution, squeezed at the same pressure, and dried
until the anmpbunt of solid content RFL sol ution was approxi mately 40% by

wei ght. This percentage was determ ned by the followi ng fornula: (weight of
the canvas after treatnent - weight of the untreated canvas)/(wei ght of the
untreated canvas) x 100(% . TABLE 2 RFL conpound resorcinol 10.0 formalin
(37% 15,0 caustic sodal.0 VP | atex400 CF | at ex400 Water 1000 Total 1826.0 15
The | oad carrying cords were ECG-1501§/0, obt ai ned by bundling filanents of
glass fiber with a diameter of approximately 9mto forma strand. The
strand was di pped in an RFL solution and dried at a tenperature of 250C for
two mnutes. Three strands were then gathered and tw sted four tinmes per 10
cmto define the |load carrying cord. The cloth was fornmed into a

CVour o Tt SR PG ah et T bl (uB g 0L o
nmol d at depiet alylof )6 andmwahp vareppl Zi0glenidrenpglioans 6f afd @ k40-denier
urethane elastic thread at a weft density of 180/5 ¢m and a warp density of 160/5
cm into a twill canvas. The canvas was vibrated in water to shrink the width of
the canvas to approximately 1/2 of its size at time of weaving. The canvas was
then dipped tn an RFL solution as shown in Table 2, squeezed at a gauge
pressure of 0.5 kgf/cm between a pair of rolls, and dried. The canvas was re-
dipped in the same RFL solution, squeezed at the same pressure, and dried until
the amount of solid content RFL solution was approximately 40% by weight.
This percentage was determined by the following formula: (weight of the canvas

after treatment - weight of the untreated canvas)/(weight of the untreated canvas)

x 100(%).
TABLE 2
RFL compound
resorcinol 10.0
formalin (37%) 15.0
caustic soda 1.0
VP latex 400
CF latex 400
Water 1000
Total 1826.0 l




A rolled sheet, made fromthe rubber conposition shown in Table 1, was wound
around the glass fiber cords and vul cani zed using an ordinary press fit
procedure. The vul cani zed sl eeve was cut to predeterm ned w dths, after
which the article- engagi ng outside surface thereof was ground to produce a
conpleted belt. The tooth type was STPD, with 140 teeth at a pitch of L5 mm
The belt wdth was 6.4 mm The shape of the teeth after nol ding was good.
The rubber in the teeth was not exposed through the cloth |ayer. No rubber
was present on the exposed surface of the cloth. Testing To evaluate the
characteristics of the belts, the coefficient of friction, the electrical
resi stance val ue, the abrasion |oss, jshe resistance to dirt devel opnent and
adhesion, the brittleness due to tenperature, the resistance to oil and
water, and the nunber of tinmes an article such as a card were drawn were

then determ pred, W i RN bl | ow,: The

resi stance toﬁ'ler %ggdtagﬁé?:ﬁlc%],%%gé}%i‘fﬁﬁg ggré&qug% hﬁg?%lgﬁdg?ge%%ﬁmgby i ndexes
t aking t pgfertd of BRss ﬁBéEP@ftﬁ%‘d’ﬁm%?e!?Wf%gbr@énﬂa@&y I B RefdrhCh §thn@! Friction
The coefficient of friction was neasured using a”device such as that shown

at 40 i nThegtrahd was dippéd iean RTTE bolatioasadalrie] stehtenepaatude 4225046 pl aced on
a base plate 44, with the magnetic surface of the card 42 facing upwardly. A
t oot hed &or w0 miinwisyeylimge papnduwermetiengathased apd dwhsted feuntimesapef a | engt h

A vei ghi04e i 3360 tie FRUGRIDBERE 1) was placed on top of tho belt 43
36 so that - e PUR R 29 A0S AL AL Shals B Baredliner mnue
in the metal mold. A pair of glass fiber load carrying cords, S and Z, were alternatingly
wound around the moid at a pitch of 0.5 mm while applying a tension of 0.9 kg.
A rolled sheet, made from the rubber composition shown in Table 1, was wound
around the glass fiber cords and vulcanized using an ordinary press fit procedure.
The vulcanized sleeve was cut to predetermined widths, after which the article-
engaging outside surface thereof was ground to produce a completed belt.
The tooth type was STPD, with 140 teeth at a pitch of 1.5 mm. The belt
width was 6.4 mm. The shape of the teeth after molding was good. The rubber

in the teeth was not exposed through the cloth layer. No rubber was present on

the exposed surface of the cloth.

Testing
To evaluate the characteristics of the belts, the coefficient of friction, the
electrical resistance value, the abrasion loss, the resistance to dirt development
and adhesion, the brittleness due to temperature, the resistance to oil and water,
and the number of times an article such as a card were drawn were then
determined, with the results being shown in Table 3 below. The resistance to dirt

adhesion, and the card drawing test are shown by indexes taking those in the

comparative sample 1 as 100.



direction indicated by the arrow 52. The coefficient of friction (calcul ated
as F/' M was neasured at 25C, 0C, and -35C. For the inventive sanple No. 2
and the conparative sanple No. 2, the belts were left at a tenperature of 0C
for 100 hours. Electrical Resistance Value The electrical resistance val ue
of the article engaging surface of the belt 43 was neasured at an applied
vol tage of 500 volts by taking the distance between termnals as 50 mm on
the article engaging surface of the belt 43. Abrasion Loss Abrasion | oss was
nmeasured by a systemas shown at 60 in Fig. 8 wherein the belt 43 was used
to wind XEROX(r) paper 62 around the outer periphery of a roll 64 having a
65 mm di aneter. The upper end of thelbelt 43 was fixed. A weight 66 was
nounted on the | ower end of the belt 43. The weight was 0.4-kgf. 17 The rol
64 was rotated in the direction of the arrow 68 at a speed of 15 rpmfor 2

hours. R -?ﬁ@i@ Eof R E)h{) Resi stance to dirt was neasured using a system as
shown at%—érgf—%—i tel ephone card 72 inpregnated with ethanol was
mounted on a nyabberfRidithf Fotioh®abahéashBedvasineli deQic? Wt & @fac6. 4 mm and
a length of 20 mm and nounted on the bottom of a pressing plate 76 which
was | oadehowhtah4@ibBl} §. Awamgicie, nBthiTteme tadelephond osid2, ofastleckbbh 43 was

faced downwardly. The pressing plate 76 was fixed to a stationary base 80.
The novalsl kasstplag 44 theyaagnend surfaes phteecud HhfasinguppyaedlyofA 300
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20 mm. The article engaging surface on the belt 43 was faced downwardly. A
weight 46 of 100 gf (identified as "M") was placed on top of the belt 43 and
connected to a spring balance 50 which exerted a force F on the weight 46 so that
the telephone card 42 was moved at a speed of 300 mm per minute in the
direction indicated by the arrow 52. The coefficient of friction (calculated as
F/M) was measured at 25°C, 0°C, and -35°C. For the inventive sample No.

2 and the comparative sample No. 2, the belts were left at a temperature of 0°C

for 100 hours.

Electrical Resistance Value
The electrical resistance value of the article engaging surface of the belt
43 was measured at an applied voltage of 500 volts by taking the distance

between terminals as SO mm on the article engaging surface of the belt 43,

Abrasion Loss

Abrasion loss was measured by a system as shown at 60 in Fig. 8, wherein
the belt 43 was used to wind XEROX® paper 62 around the outer periphery of
aroll 64 having a 65 mm diameter. The upper end of the belt 43 was fixed. A
weight 66 was mounted on the lower end of the belt 43. The weight was 0.4-kgf.



A simlar test was conducted using a 1000 yen bill. A further test was
conducted to determ ne the resistance to dirt adhesion, wusing a wet nylon
canvas. The nylon canvas was inpregnated with ethanol and the back Ssurface
t her eof rubbed using the above-identified equipnment 30 tines. The presence
or absence of dirt adhesion was determ ned after the belt test. Dried nylon
canvas was also tested for resistance to dirt adhesion. The above type of
equi pnent was used with the nylon canvas bei ng rubbed against the toothed
surface of the belt 43 thirty tines. Resistance to Ol and Water Resistance
to oil and water was neasured using a systemas shown at 90 in Fig. 6. A
novabl e stand 92 was placed an a bas¢yplate 94. The belt 43 was 18 cut to a
width of 4.4 nmand | ength of 100 mm and pl aced on the novable stand 92
with the article engaging surface facing upwardly. A tel ephone card 96 with
its magnejic rface dir d dl S placed on th thed.belt 43. A
second bgh? 4EG§rP@f§? ‘ﬁFﬁH%$% f%ﬁﬁgﬁﬂg“hggéh@§ﬂegfogggﬁﬁ?‘&Hs pl aced
on top g telephone card 96 with the article engagi ng surface of the
bel t 43 |rected downwardly. A weight 98 (500 of) was applied on the upper
belt 43. 5 grans of an oil and water conbination were mxed with 180 cc of
ethanol. The mxture was agitated and its solid content was separated by
usi ng fi Reeistapapeén DirtThe resulting |iquid solution was applied to the
magneti c surface of the_ tel ephone card. A spring balance_ 100 was used to
apply a for ceResistanes 1 diglcyppmeasureddising 3 éwtqmza%shqwam%@ g‘hf@é’ suf fi ci ent

t t.h bI ~St.and, 92 t t d_of 300 t
Thi o 1 or AdpfoNa e fouaee gy iR oftsoRoRRE el o R ™ M
cont i nuoyg! yﬁﬁé‘}b@ﬁpﬂtj ‘%&’asaﬂﬂ tohg \Mﬁ{a%f”fst.@?ﬁﬁd taeir B{ 28PRk %ﬁH' on. The

changes int rictional force relative to the numb
mounted on the bottom of a pressing plate 76 which was loaded with a 500-gf

weight 78. The toothed inside of the belt 43 was faced downwardly. The
pressing plate 76 was fixed to a stationary base 80. The movable stand 74 was
advanced a distance 40 mm at a speed of 300 mm/second in 30 reciprocating
movements. The card 72 was observed to determine whether dirt adhered
thereto.

A similar test was conducted using a 1000 yen bill.

A further test was conducted to determine the resistance to dirt adhesion,
using a wet nylon canvas. The nylon canvas was impregnated with ethanol and
the back surface thereof rubbed using the above-identified equipment 30 times,
The presence or absence of dirt adhesion was determined after the belt test.

Dried nylon canvas was also tested for resistance to dirt adhesion. The
above type of equipment was used with the nylon canvas being rubbed against

the toothed surface of the belt 43 thirty times.

Resistance to Oil and Water

Resistance to oil and water was measured using a system as shown at 90

in Fig. 6. A movable stand 92 was placed on a base plate 94. The belt 43 was



applications of the solution are shown in Fig. 2. Card Drawing Test In the
system30 in Fig. 3, one belt 43 was trained continuously around a | ower.
drive pulley 104 and a driven pulley 106 to nove in a continuous path
therearound. An idler pulley 108 and a nagnetic head 110 were | ocated
between the pulleys 104, 106. An upper driven belt 43 was trained around
and tensioned between spaced press rolls 116, 118 to nove in a continuous
path therearound. A tensioning pulley 120 and a press roll 124 were | ocated
t her ebetween. A |l oad of 500 of was applied to each of the press rolls 116,
118, 124 so that the upper driven belt 43 19 and the |lower driving belt 43
were brought into contact with each ofgner in a conveying zone 126 A prepaid
card 128 was interposed between the belts 43 in the zone 126. The card 128
was noved to the nagnetic head 110 to read a magnetic signal, after which

the card 128 was directed to ?utsidg of the apparatus 30. The results of the
various atéteapadinofh-¢ mingnd l4ngthrabil @ mm gad placed g theanpratlpistans
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second belt 43, cut to a width of 4.2 mm and a length of 25 mm, was placed on
top of the telephone card 96 with the article engaging surface of the belt 43
directed downwardly. A weight 98 (300 gf) was applied on the upper belt 43.
5 grams of an oil and water combination were mixed with 180 cc of ethanol. The
mixture was agitated and its solid content was separated by using filter paper.
The resulting liquid solution was applied to the magnetic surface of the telephone
card. A spring balance 100 was used to apply a force in the direction of the
arrow 102 on the weight 98 sufficient to cause the movable stand 92 to advance
at a speed of 300 mm per minute. This force (F) was used as a frictional force.
The solution was continuously re-applied and the system tested after each

application. The changes in the frictional force relative to the number of

applications of the solution are shown in Fig. 2.

Card Drawing Test

In the system 30 in Fig. 3, one belt 43 was trained continuously around a
lower drive pulley 104 and a driven pulley 106 to move in a continuous path
therearound. An idler pulley 108 and a magnetic head 110 were located between
the pulleys 104, 106.

An upper driven belt 43 was trained around and tensioned between spaced
press rolls 116, 118 to move in a continuous path therearound. A tensioning
pulley 120 and a press roll 124 were located therebetween. A load of 500 gf was
applied to each of the press rolls 116, 118, 124 so that the upper driven belt 43



val ue abrasion resistance0. 02m®O. 02m0. 02mMmD 02mMmD. 02mMmO. 02mMr0D. 02nm
resistance to dirt (to 1,000 bill)10010010010010030100 (to prepaid
card) 10010010910010020100 (wet nyl on canvas) 100100100100100120100 (dried .
nyl on canvas) 10010010010010050100 adhesi on resi stancel0030010010010010100
brittl eness tenperature---40'C---341C- 381C-54C-- (rubber) resistance to oi
andsee graph of Fig. 5 water(good) inventive belts>conparative sanple
3>conparati ve sanpl e 2>conparative sanpl e 4>conparative sanple | (bad)
nunber of tinmes of--600--100600---- drawing of card 20 As shown in Table 3,
with the inventive belt No. 2, the coefficient of friction decreased little
at |l ow tenperatures. As seen partlcuh@rly in conparing inventive belt No, 2
and the conparative sanple No, 2, even if the inventive belt No, 2 is left
at low tenperatures for a |ong perlod of time, the coefficient of friction
decreases little. This.is believed to d monstrate the affect of the
chl or opr @aé thebl@@«fer rderwa@ belets agre aprehtIte FoRRsH wlt;haﬁfghothtﬁ Afier, the
i nventive belt.s 1 were superior in resistance to dirt adhe5|on, an
ef f ect béPPgVQBgéppFlbétable to the di at onaceous earth. Furthernnre as
shown in Fig. pre}g‘a}&‘cérﬂqm'%é’ﬁrlhté{'go%' BetNRen Tne BYRE 45 fin LS Z5WTREE
applications of“t and water solution is Increased, the frlctlona

The card 128 was moved to the magnetic head 110 to read a magnetic signal,

after which the card 128 was directed to outside of the apparatus 30.

The results of the various above tests are shown in Table 3, below.

TABLE 3
Inventive Belts Comparative Samples
t 2 3 1 2 3 4
coefficient of friction
25°C 1 1.10 [.23 1.20 (.85 1.22 360 1.10
0°C § -- £.20 - 0.90 1.20 1.05 -
-35°C ¥ - 1.07 - .75 1.05 0.95
0°C after 100 hr. -- i.10 -- - 0.60 -
electrical resistance 03MQ | 03MQ | 04MG | 02MQ | O3MQ | 0.4MQ | 0.2MQ
value
abrasion resistance 0.02mm | 0.02mm | 0.02mm | 0.02mm | 0.02mm | 0.02mm §{ 0.02mm
resistance to dirt
(to 1,000 lill) | 100 100 100 100 100 30 100
(to prepaid card) | 100 100 104G 100 100 20 100
(wet nylon canvas) | 100 100 100 100 100 120 100
{dried nylon canvas) | 100 LoO 100 100 100 50 100
adhesion resistance 100 100 100 100 100 10 100
brittleness temperature | — -40°C - -34°C -38°C | -54°C
(rubber)
resistance to oil and see graph of Fig. 5
water {good) inventive belts»comparative sample 3>comparative sample
2>comparative sample 4>comparative sample 1 (bad)
number of times of - 600 - 100 600
drawing of card




force is only mnimally decreased, which is again believed to be
attributable to the diatonmaceous earth. In Fig. 9, a nodified formof belt,
according to the present invention, is shown at 140. The belt 140 has.a. .
body 142 with an inside and outside 144, 146, respectively, defined by
rubber | ayers 148, 150. Longitudinally extending, |load carrying cords 152
are enbedded in and between the |ayers 148, 150. The layers 148, 150 are
made fromthe sanme rubber conposition as described for the belt 10. The

| ayers 148, 150 have exposed, flat surfaces 154, 156, each of which can
function as an article engaging surface. Filler is used as in the belt 10 in
one or both of the rubber l|ayers 1485 150. Essentially, the belt 140 is
made, and functions, |ike the belt 10 without the need for driving/driven
teeth. The foregoing disclosure of specific enbodinents is intended to be

il lustrative of the broad concepts conprehended by the invention. 21 CLAI M5
2462424 \WCAM 1. Abelt for conveying articles, said belt

comrisino, 2 ReM IR B RIS e e bR o b
oper at Ofriction decreased little at low temperatures. As seen particularly in comparing
inventive belt No. 2 and the comparative sample No. 2, even if the inventive belt
No. 2 is left at low temperatures for a long period of time, the coefficient of
friction decreases little. This 1s believed to demonstrate the affect of the
chloroprene rubber having the reststance to crystallization.

Further, the inventive belts Nos. 1-3 were superior in resistance to dirt
adhesion, an effect believed attributable to the diatomaceous earth.

Furthermore, as shown i Fig. 2, with the inventive belt No. 2, even if the
number of applications of the oil and water solution is increased, the frictional
force is only minimally decreased, which is again believed to be attributable to
the diatomaceous earth.

In Fig. 9, a modified form of belt, according to the present invention, is
shown at 140. The belt 140 has a body 142 with an inside and outside 144, 146,
respectively, defined by rubber layers 148, 150. Longitudinally extending, load
camrying cords 152 are embedded in and between the layers 148, 150. The layers
148, 150 are made from the same rubber composition as descnbed for the belt 10.
The layers 148, 150 have exposed, flat surfaces 154, 156, each of which can
function as an article engaging surface. Filler is used as in the belt 10 in one or
both of the rubber layers 148, 150. Essentially, the belt 140 is made, and
functions, like the belt 10 without the need for driving/driven teeth.

The foregoing disclosure of spectfic embodiments is intended to be

illustrative of the broad concepts comprehended by the invention.



said belt body surface conprising rubber and a porous filler in the rubber,
sai d porous Her being present in the rubber defining the belt body surface
in an anount of at |east 5 pacts by weight of porous filler per 100 parts by
wei ght of rubber. 2. The belt for conveying articles according to claim|l
wherein the porous filler is present in the rubber defining the belt body
surface in an anmount of no nore than 80 parts by weight of porous filler
per 100 parts by weight of rubber. 3. The belt for conveying articles
according to claiml wherein the belt body has a |length, and an inside and
an outside, the surface against which_ articles are placed is on one of the
i nsi de and outside of the belt body aRl there are teeth spaced regularly in
a lengthwi se direction on the other of the inside and outside of the belt
body. 22 2 2 2 2 2 2 2 4. The belt for conveying articles according to claim
1 wherein the porous filler conpri@EAINS | norgani c porous powder that is at
| east one of diatomaceous earth, zeolite, activated carbon, and silica gel.
5. The belt for conveying articles according to claim1l wherein the belt

body surf%cﬁéfA{ﬁr med by grinding.

1. A belt for conveying articles, said belt comprising:
2 a body having a surface against which articles are placed to be frictionally
held and thereby conveyed as the belt is advanced in operation,
4 said belt body surface comprising rubber and a porous filler in the rubber,

said porous filler being present in the rubber defining the belt body surface

6 in an amount of at least 5 parts by weight of porous filler per 100 parts by weight
of rubber.

2. The belt for conveying articles according to claim 1 wherein the

2 porous filler is present in the rubber defining the belt body surface in an amount

of no more than 80 parts by weight of porous filler per 100 parts by weight of

4 rubber.

3. The belt for conveying articles according to claim 1 wherein the

2 belt body has a length, and an inside and an outside, the surface against which
articles are placed is on one of the inside and outside of the belt body and there

4 are teeth spaced regularly in a lengthwise direction on the other of the inside and

outside of the belt body.



6. The belt for conveying articles according to claim3 wherein there is a
cloth layer on the teeth, said cloth layer conprising canvas treated onlvy
with a resorcinol-formalin-latex (RFL) solution. 7, The belt for conveying
articles according to claim1 wherein the rubber conprises chloroprene
rubber having good resistance to crystallization. 8. The belt for conveying
articles according to claim3 wherein the teeth conprise rubber and the
rubber defining the teeth and the belt body surface conprises chloroprene
rubber having good resistance to crystallization. 9. The belt for conveying
articles according to claim3 wherein,the belt body conprises a | oad
carrying cord extending | engt hw se ov% the entire length of the belt body.
10. The belt for conveying articles according to claim1l wherein the rubber
conprises at |east one of chloroprene rubber, nitrile rubber, hydrogenated
23 4 2 4 2 2 442 2 diberbsleforpsmeryingaarticles acopushng te elyjmehavhsreipythene
t er pol ymer (EPT).,, Sstyrene- butadi ene rubber, butyl rubber, and
R br osu PorESellIEE VBRpRS A HSEETS HYOUTIROSHH: tebds dbrisash PRE £F¢ i ol es
accor di n g foflaBl MsKAMNGESNR. LAl dBRABpCAIPLHIRGER! | east one of a) a
ha S a

conpoundi ng agen [ east one o

5. The belt for conveying articles according to claim 1 wherein the
2 belt body surface 15 formed by grinding.

6. The belt for conveying articles according to claum 3 wherein there
2 15 a cloth layer on the teeth, said cloth layer comprising canvas treated only with

a resorcinol-formalin-latex (RFL) solution.

7. The belt for conveying articles according to claim 1 wherein the
2 rubber comprises chloroprene rubber having good resistance to crystallization.
8. The belt for conveying articles according to claim 3 wherein the
2 teeth comprise rubber and the rubber defining the teeth and the belt body surface

comprises chloroprene rubber having good resistance to crystallization.

9. The belt for conveying articles according to claim 3 wherein the
2 belt body comprises a load carrying cord extending lengthwise over the entire

tength of the belt body.

10.  The belt for conveying articles according to claim 1 wherein the

2 rubber comprises at least one of chloroprene rubber, nitrile rubber, hydrogenated



carbon bl ack, flowers of zinc, stearic acid, a plasticizer, and an
antioxidant, and b) a vulcanizing agent that is at |east one of sulfur and
an organic peroxide. 12. The belt for conveying articles according to c¢laim
| wherein the porous filler conprises inorganic porous powder having
particles wth an average dianeter of 10m 30 pm 13. The belt for conveying
articles according to claiml wherein the porous filler is present in the
rubber defining the belt body surface in an anount of between 20-80 parts
by wei ght of porous filler per 100 parts by weight of rubber. 14. The belt
for conveying articles according to c£§in15 wherein the grinding is
performed by stretching the belt body;~advancing the belt body, and

grinding the belt body with the belt body stretched and advanci ng. 15. The
belt for conveying articles according to claim6 wherein the canvas treated
wi th the RFtilsotbhdaronatmsl mbbel,i ethgleneepropplen®rerpoiyger (P TH%tpsenewei ght

determ ned by.the | 1 owi ng rmul g: % solid content of RFL = (weight 24 4 2
2520 2" S Duiadicngamyher %Pf)rélrmgﬁ%ra@&aﬁﬁlﬁzrow&fwtegpo{}mhséa%&l%vas) / (wei ght
of untreated canvas) x 100 (%
11.  The belt for conveying articles according to claim 10 wherein the
2 rubber comprises at least one of a) a compounding agent that is at least one of
carbon black, flowers of zing, stearic acid, a plasticizer, and an antioxidant, and

4 b) a vulcanizing agent that is at least one of sulfur and an organic peroxide.

12, The belt for conveying articles according to claim ! wherein the
2 porous filler comprises inorganic porous powder having particles with an average

diameter of 10um-30 pm.

13.  The belt for conveying articles according to claim 1 wherein the
2 porous filler 1s present in the rubber defining the belt body surface in an amount
of between 20-80 parts by weight of porous filler per 100 parts by weight of

4 rubber.

14.  The belt for conveying articles according to claim 5 wherein the
2 grinding is performed by stretching the belt body, advancing the belt body, and
grinding the belt body with the belt body stretched and advancing.

15.  The belt for conveying articles according to claim 6 wherein the
2 canvas treated with the RFL solution has a solid content of RFL of 30 to 50% by

weight determined by the following formula: % solid content of RFL = (weight



16. The belt for conveying articles according to claim9 wherein the |[oad
carrying cord conprises 5-9mfilanents of at |east one of E-glass.andhi ¢gh
strength glass treated with at | east one of an RFL solution and a rubber
conposition. 17. The belt for conveying articles according to claim?9
wherein the |oad carrying cord conprises .5-2.5 denier filanments of
para-aramd fiber treated wth at |east one of an RFL solution, an epoxy
solution, and an isocyanate solution and a rubber conposition. 18. The belt
for conveying articles according to claim6 wherein the cloth |ayer
conprises at |east one of nylon 6, nyggn 6,6, polyester, and aramd fiber.
| 9. The belt for conveying articles atCording to claim®6 wherein the cloth
| ayer conprises at | east one of a plain weave fabric, a twill fabric, and a
satin fabric. 20. The belt for conveying articles according to claiml in
cenbi nat i ofi canivah afier treatnentwovwspziveef watrdasgd canvendiveighteotbentreatedt r ai ned

for advacenent_in a Gfonti nuous path around the two pulleys. 25 2 4 6 s 10
12 2 4  canvas)x 100 (%).

16.  The belt for conveying articles according to claim 9 wherein the
2 load carrying cord comprises 5-9um filaments of at least one of E-glass and high
strength glass treated with at least one of an RFL solution and a rubber

4 composition.

17.  The belt for conveying articles according to claim 9 wherein the
2 load carrying cord comprises .5-2.5 denier filaments of para-aramid fiber treated
with at least one of an RFL solution, an epoxy solution, and an isocyanate

4 solution and a rubber composition.

18.  The belt for conveying articles according to claim 6 wherein the
2 cloth layer comprises at least one of nylon 6, nylon 6,6, polyester, and aramid

fiber.

19.  The belt for conveying articles according to claim 6 wherein the
2 cloth layer comprises at least one of a plain weave fabric, a twill fabric, and a

satin fabric.

20.  The belt for conveying articles according to claim 1 in combination
2 with at least two spaced pulleys, wherein the belt is trained for advacement in a

continuous path around the two pulleys.



6 ato 21 . The belt for conveying articles according to claim20 in

conbi nation with a second belt conprising a second body having a second
surface agai nst which articles are placed to be frictionally held and

t hereby conveyed as the second belt is advanced in operation, said second
belt body surface conprising rubber and a porous filler in the rubber, said
porous filler being present in the rubber defining the second belt body
surface in an amount of at least 5 parts by weight of porous filler per 100
parts by weight of rubber, and third and fourth pulleys around which the
second belt is trained for advancene 5 in a continuous path, said two
spaced pulleys and third and fourth g | | eys being arranged so that the belt
body surfaces define a zone therebetween to accept flat articles that can
be pl aced agai nst the surfaces of the belt bodies to be frictionally held
and t hereby codteyedles belte fbel tenvaymgadwtcleedacoording teootimudls ipat hs. 22
A belt for cgnveying articles, said belt, conprising: a body having a

| @ngt h, asombdngfeompdting weeaddielt compasyg %gefaon%gadxaham&]g f@éﬂﬂgext endi ng

on oo of SEECH ATt WD aresTae ot Plarkdod Trgaeile B ARt I eRe o
pliaced {0 cbe. dyrdackd aaldognialdh ANSHACLE Y GHOMIRYCdaRscdtil 1RSI holip advanced

in operation, ‘there being teeth on the o e I nsi de of

Eﬂe bel t bof¥ce sp@aQedineaitbar layjdal _ﬁcﬂ@uk Rldr 8 ahe rabbdrh eaiigldrofio €itler wher ei n
ere is a cloth layer on the teeth, _
6 being present in the rubber defining the second belt body surface in an amount
of at least 5 parts by weight of porous filler per 100 parts by weight of rubber,
8 and third and fourth pulleys around which the second belt 1s trained for
advancement in a continuous path, said two spaced pulleys and third and fourth
10 pulleys being arranged so that the belt body surfaces define a zone therebetween
to accept flat articles that can be placed against the surfaces of the belt bodies to
12 be frictionally held and thereby conveyed as the belts are advanced in the

continuous paths.

22, A belt for conveying articles, said belt comprising:
2 a body having a length, an inside and an outside,
there being a load carrying cord extending lengthwise over the entire
4 length of the body,
said body having a surface on one of the inside and outside of the body
6 against which articles are placed to be frictionally held and thereby conveyed as
the belt is advanced in operation,
8 there being teeth on the other of the inside and outside of the belt body
spaced regularly along the length of the belt body,
10 wherein there 1s a cloth layer on the teeth,

said belt body compnsing rubber that defines the belt body surface,



said belt body conprising rubber that defines the belt body surface, 26 12
14 2 4 2 2 2 2 4 there being a porous filler in the rubber that defines the
belt body surface that is present in an anount of at |least 5 parts by ™
wei ght of porous filler per 100 parts by weight of rubber. 23. The belt for
conveying articles according to claim22 wherein the porous filler is
present in the rubber defining the belt body surface in an anmount of no
nore than 80 parts by weight of porous filler per 100 parts by wei ght of
rubber. 24, The belt for conveying articles according to claim 22 wherein
the porous filler conprises an inorganic porous powder that is at |east one
of di atonmaceous earth, zeolite, actiVated carbon, and silica gel. 25. The
belt for conveying articles according to claim?22 wherein the belt body
surface against which articles are placed is fornmed by grinding. 26. The
Balt for convethiermbeing agoseusaiiiderrinithgyrubdes thdtdetmenites bl bodg suplacous filler
819 mir brsrfgg':a%%rp%gsryn?inpaor{ grlrjusJurFl)too a(?trlezrl]s%\g Sz?rtspg; ue?glglﬁso%c}rgug rﬁﬂ%}/ggl{i ?50 di amet er

14 parts by weight of rubber.

23, The belt for conveying articles according to claim 22 wherein the
2 porous filler is present in the rubber defining the belt body surface in an amount
of no more than 80 parts by weight of porous filler per 100 parts by weight of

4 rubber.

24, The belt for conveying articles according to claim 22 wherein the
2 porous filler comprises an inorganic porous powder that is at least one of

diatomaceous earth, zeolite, activated carbon, and silica gel.

25.  The belt for conveying articles according to claim 22 wherein the

2 belt body surface against which articles are placed is formed by grinding.

26.  The belt for conveying articles according to claim 22 wherein the
2 porous filler comprises inorganic porous powder having particles with an average

diameter of 10pm-30 pm.

27.  The belt for conveying articles according to claim 22 wherein the
2 porous filler is present in the rubber defining the belt body surface in an amount
of between 20-80 parts by weight of porous filler per 100 parts by weight of

4 rubber.



27. The belt for conveying articles according to claim22 wherein the

porous filler is present in the rubber defining the belt body surface in. an
anount of between 20-80 parts by weight of porous filler per 100 parts by
wei ght of rubber, 27 2 2 4 28. The belt for conveying articles according to
claim 22 wherein the rubber conprises chl oroprene rubber having good
resistance to crystallization. 29. The belt for conveying articles according
to claim 22 wherein the rubber conprises at | east one of chloroprene
rubber, nitrite rubber, hydrogenated nitrite rubber, natural rubber,

et hyl ene- propyl ene terpol yner (EPT),bgéyrene- but adi ene rubber, butyl rubber
and chl orosul fonat ed pol yet hyl ene ru r.

28.  The belt for conveying articles according to claim 22 wherein the

2 rubber comprises chloroprene rubber having good resistance to crystallization.

29.  The belt for conveying articles according to claim 22 wherein the
2 rubber comprises at least one of chloroprene rubber, nitrile rubber, hydrogenated
nitrile rubber, natural rubber, ethylene-propylenc terpolymer (EPT), styrene-

4 butadiene rubber, buty] rubber and chlorosulfonated polyethylene rubber,



