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TOOTHED CONVEYING BELT
Background of the Jnvention
R

This invention relates to endless, toothed belts, and, more particularly, to a
toothed Selt used to frictionslly convey flat objects, such as paper moncy, cards,
tickets, and the like,

Background Art

A prior art system for conveying thin articles, such as paper money, cards,
tickets, etc. is shown at 10 in Fig. 1. The conveying system 10 includes
cooperating, endless, toothed beits 12, 14, each having a similar construction. The
belt 12 is trained around spaced drive and driven pulleys 16, 18, respectively, which
pulleys 16, 18 have parallel otationsl axss 20, 22. The belt 14 is trained around
drive and dtiven pulleys 24, 26, which pulleys 24, 26 are rotatable about axes 28,
30, that are parallel to each other and the axes 20, 22 associated with the belt 12,
The drive pulley 16 rotates in the direction of the arrow 32, with the drive pulley 24
rotating in the direction of the arrow 34,

The beits 12, 14 are amranged so that outside conveying surfaces 34, 36 on
the belts 12, 14 are in contact over a substantisl length thereof at the region 38, An
article 40 to be conveyed, which article 40 may be paper moncy, cards, tickets, or
ﬂlglihe,isadvancedbetwemthabelts 12, 14 in the direction of the arrow 42. The
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article 40 is frictionally driven by the belt surfaces 34, 36 from right to left in Fig.
1 with the belts 12, 14 ndvancing as previously described. Spaced pressing rollers
44, 46 are selectively movable downwardly in Fig. 1 against the inside of the belt
12 at the region 38 to thereby deform and press the belt 12 towards backing rollers
43, 50, aligned with the pressing rolers 44,46 and scting againstthe belt 14, to vary
the pressing force between the belt surfaces 34, 36 at the region 38.
Ideally, the coefficient of friction between the article 40 and belt surfaces 34,
36 remains relatively constant throngh significant temperature varistions, preferably
in the range of -20° C. to 60° C, Still further, it is desirable that the flexibility and
wear resistance of the belts 12, 14 do not significantly change with the belts 12, 14
operating within this tempersture range. It is also important that the belts 12, 14 do
not stain the articles 40 which are conveyed thereby.
+ Itis known to construct toothed belts, such as those 12, 14, disclosed in Fig.

1, using chloroprene rubber, These belts bave a plurality of regularly spaced teeth .

on an imside surface and an outside part within which load carrying cords are
embedded. '

It is also knownt to place & cloth covering over the surface of the teeth on this
type of belt. One known cloth layer has a warp and a weft with the weft being
defined by crimped 6 nylon or 6,6 nylon. The warp is an uncrimped thread of &
nylon or 6,6 nylon, preferably with the same composition as the weft.
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It is also known to enhance the adherence of the cloth to the belt teeth by
using an adhesion treatment with & resorcin-formalin-latex solution (RFL). This
solution is applicd to the rubber using & soaking or 2 spreading treatment process.

Even when s chloroprene rabber which does not readily crystallize at low
5| temperiures is wsod, when the chloroprens rubbet is uscd alone, a decrease in the
frictional cosfficient between the belt and the articles to be conveyed may result at
low temperatures. To compensate for this, the gripping force between the belts 12,
14 has been increased by deforming the belt through the pressing rollers 44, 46.

By urging the pressing rollers 44, 46 against the belt 12, the tension thereon
10 increases. As a result, the surfaces 34, 36 become more prone to wear. Further,
load carrying cords within the belt 12 tend to stretch, Adjustment of the belt tension
through change in the spacing between the pulleys 16, 18 may then be necessary,
possibly on a frequent basis. To sccommodate this adjustment, the pulleys and
supporting structure therefor have to be made strong and durable, which potentially
18 increases the complexity and the cost of the oversll system.

Another problem with conventional, toothed conveying belts is that the
rubber underlying the cloth covering layer is commenly exposed throngh openings
defined between the warp and weft of the cloth layer. The pullcys 16, 18, 24, 26
4 may directly contact the rubber on the belts 12, 14 through these openings, and as
2 a result abrade the rubber to produce rubber dust particles. This rabber dust may
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migrate between the belts 12, 14 in the region 38 and may contact and stain the
articles 40 that are conveyed.

Summary of the Invention

One object of the present invention is to maintain an acceptable coefficient
B of friction between an article to be conveyed and the inventive conveying belt
through a wide temperature range without the need to deform, and apply excessive
forces to, the belt, as through a pressing roller. Ideally, an acceptable cocfficient of
friction and flexibility are maintained through the temperature range anticipated in:
the environment in which the belt is used. Another object of the invention is to
10] minimize sbrasion of the belt rubber resulting from direct contact between pulleys,
| that drive or are driven by the inventive bels, as would cause disloding of rubber
dust as might contact and stain articles as they are conveyed. Another object of the
invention is to provide a conveying belt with good ozone resistance and which
conveys articles cffectively even when the articles have deposits of oil water
15H thereon. Some or all of these objectives may be achieved using the inventive

In one form of the invention, a toothed belt is provided having a body with
s iength, laternlly spaced sides, an inside and an outside, and defining a plurality of
tecth spaced in a lengthwise direction on one of the inside and the-outside of the

20 body. The body is defined at least in part by a rabber composition made up of at
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Mmethylmpmpylenediene monomer (EPDM) and & diene rubber. A cloth

layer is provided on the tecth on the one of the inside and the outside of the body.

The oloth layer is treated with a sresorcin-formalin-latex solution.
nhmbbucmpoumhndmmmmmcuhﬁtywmammarehwdy

s|  coustant coeffcient of fiction between the bel and paper aricles oonveyed thereby

through a substantial temperature range.

The invention also contemplates the toothed belt in combination with a
pulley to engage the teeth. The one of the inside and ontside of the body may be
defined by rubber, with the cloth layer preventing direct contact between the pulley
s0]  and the rubber on the ono of the inside and the outside of the body.

By substantially preventing direct contact between pulleys and the rubber in
the teeth, abrasion, as might break loose rubber dust, is minimized, Consequently,
the quantity of rabber dust that might contact the conveyed articles is reduced to an
acceptabie level to thereby minimize staining of the conveying articles.

15 In one form, the cloth layer is treated with only a resorcin-formalin-latex
solution,

A plurality of load carrying cards may be embedded in the body.

Tn one form, the body has an outside part in whick the load carrying cords are
embedded and the outside part and teeth both are made at least partlally from the

2¢ above rubber composition.
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The invention further contemplates the toothed belt in combination with a
second toothed belt of similar construction. The two belts arc cach mounted for
movement in endless paths wherein the other of the inside and outside of the bodics
on the two belts are In close proximity to frictionally convey a flat object
In‘one form, the rubber composition includes cthylidene norbornane, with the
; EPDM having an iodine value of at least 10, and more preferably 15, and still more
preferably 20. .

The diene rubber may be at least one of &) natural rubber, b) BR (butadiene
14 rubber), ¢) SBR (styrene butadiene rubber), d) NBR (nitrile rubber), ¢) HNBR
(hydrogenated nitrile rubber), and f) chlaroprene rubber. - -

The rubber composition may be formed using 8 compounding agent that is
at least one of a) carbon black, b) zinc white, ¢) stearic acid, d) a plasticizer, and ¢)
an antioxidant,

11 The rubber composition may be formed using 8 vuleanizing agent that is at
lenst one of sulfur and an organic peroxide,

The rubber composition may include 20-70 weight perts of EPDM, and more
preferably 25-50 weight parts of EPDM.

| ‘ The cloth layer may have 30-50 weight percent of solid resorcin-formalin-
2

latex solution.
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In one form, the cloth layer is defined by at least one of a) 6 nylon, b) 6,6
 nylon, ¢) polyester, and d) aramid fiber,
ﬁ The cloth layer has a warp and a weft, and in one form both the warp and
weft are defined by at least one of s filament thread and a spun thread.
s| The weft may be defined by at least one of woolie nylon thread and urethane
clastic thread.

The cloth layer may be one of a plain weave, twill weave, and satin weave,

In one form, the ioad carrying cords are defined by 5-9 filaments of at least
one of E glass and high strength glass treated with a protective agent.

101 The protective agent may be at least one of a rubber composition and an RFL
solution.

The load carrying cords may alternatively be twisted 0.5-2.5 denicr filaments
of para aramid fiber treated with an adhesive defined by at least one of a) an RFL
solution, b) an epoxy solution, and ¢) an isocyanate solution with a rubber
11 composition,

In another form of the invention, & toothed belt is provided having a body
with a length, laterally spaced sides, an inside and an outside, and defining a
plurality of teeth spaced in & lengthwise direction on one of the inside and the
outside of the body. The body is defined at least in part by a rubber composition
2ﬁ made up of ) ethylene propylene diene monomer (EPDM), b) a diene rubber that
includes atleast cne of ) natoral rubbes, if) BR (butadiens rubber), fi) SBR (styrene
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butadiene rubber), iv) NBR (nitrile rubber), v) HNBR (hydrogenated nitrile rubber)
and vi) chloroprene rubber, and ¢) ethylidene norbomane. A cloth layer is provided
on the teeth on the one of the inside and outside of the body.

B * ED - In .Eﬂ n ”

5 Fig. 1 is a schematic, side elevation view of a prior art system used to convey

flat articles through the use of a cooperating pair of toothed, endless conveying
belts; ‘

Fig, 2 is a fragmentary, perspective view of s toothed belt, according to the
present invention, useable in a system such as that shown in Fig. 1; and
10} Fig. 3 is a graph of the number of oil coating times on u'conveylng article
versus frictional force generated between the article and belts made according to
the present invention and sccording to the prior art,

Detailed Descrintion of the Dravi

In Fig. 2, & toothed conveying belt, sccording to the present invention, is
1; shown at 60, The conveying belt 60 is useable as one of two cooperating belts in
a system such as that 10 shown in Fig, 1, described in the Background Art section,
above. The belt 60 has a body 62 extending in a lengthwise direction, as identified
by the arrow 64. The body 62 has laterally spaced sides 66, 68 and a plurality of
teeth 70 spaced regularly along the length of the body 62 on the inside thereof. The

ot Has Been Replaced

-.: T

———— — e b Ve— b ¥ S—- et

J—_— e - pemtew—



RCY BY:DREW & NAPIER ) 123-12-9u5 . 0:39

10

31287620?0»

DREW & NAPIER:#13

TH!S SHEET HAS BEEN
REPLACED

AP-1555

body 62 has an inside surface 72 and an cutside, conveying surface 74, which
surface 74 engages the articles 40 to be advanced. The inside surface 72 is covered
with a cloth layer 76. For longitudinal reiﬁfomemmt. a plurality of load carrying
cords 77 are embedded in an outside part 78 of the body 62,

Ambﬁer composition defines the belt teeth 70 and the outside belt part 78.
The rubber composition is made up of at least an cthylenc propylene diens monomer
(EPDM) and a diene rubber. Preferably, the EPDM is present in the composition
in an amount of 20-70 weight parts, and more preferably 25-50 weight parts.

It has been found that when the EPDM is present in an amount less than 20
weight parts, the resistance of the rubber composition to ozone is defrimentally
reduced, When the amount of EPDM exceeds 70 weight parts, the adherence of the
rubber composition to the cloth layer 76 and the load camrying cords 77 is
detrimentally diminished. The wear resistance of the mbber composition also
diminishes ns a result of which the belt lifs may be significantly reduced.

In & preferred form, the iodine value in the EPDM is at least 10, and
preferably over 15, and more preferably over 20,

h maprefmedforﬁ,itisdesirablemco-vulcanizewiﬂnhedienembbera
third component that is ethylidene norbornane, Ethylidene norbornane has a high
vulcanizing rate. .

The diene rubber in the rubber composition is at least one of natural rubber,
BR (butsdiene rubber), SBR (styrenc butadiene rubber), NBR (nitrile rubber),
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HNBR (hydrogenated nitrile rubber) having unsaturated parts, chloroprene rubber,
and the like, In one prefecred form, the rubber composition is made by blending
three types of rbber ~ a) EPDM, b)SBR and ¢} ane of NR or BR. Morc preferably,
the rubber composition is made by blending EPDM, SBR and BR.

- A compounding agent mny be used in the rubber composition, which
compounding agent may be at least one of carbon black, zinc white, stearic acid, 8
plasticizer, an antioxidant, and the like, Vulcanizing agents, such as suifur end an
organic peroxide may also be used. The above examples of the compounding
agemsnndvnlcanizingagmtuhuuidnotbe\riwyedulimlﬁng.

Load camying cords 77 may be made by twisting together 5-9 bundled
filaments of Eglass or 8 high strength glass and treating the bundled filaments with
a protective agent. The protective agent may be a rubber composition or RFL
solution, which is an adhesive, or the like.

Alternatively, a cord 77 can be madé by twisting together and treating 0.5-2.5
denier filaments of para aramid fiber having good resistance to stretching under high
stress and tension. Suitable aramid fibers are avililablé commercislily and sold under
the trademarks KEVLAR™ and TECHNORA™, Adhesive treating of thesc cords
may be effected using an RFL solution, an epoxy solution, and an isocyanate
solution with & rubber composition. The nature of the cords and the treating
solution, described above, should not be viewed a3 limiting,
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The cloth layer 76 is preferably a canvas made from at least one of 6 nylon,
6,6 nylon, polyester, aramid fiber, or the like, The cloth layer 76 is defined by
warp 80, extending widthwise of the belt, and & weft 82, extending lengthwise of
the belt. The warp and weft 80, 82 could each be a filament thread or spun thread
made from the fibers, described above for the load carrying cords, For the weft 82,
use of wooli¢ nylon thread having good extendability, urethane elastic thread, ora
twisted mixare of urethane elastic thread and nylon, is preferred.

The cloth 76 may be plain woven, twill woven, or satin woven,

In a plain woven cloth Jayer 76, the warp 80 and weft 82 are alternatingly
crossed at every intersection in a wave fomm arrangement, With twill woven or satin
woven cloth, the cross over does not ocour at every intersection of the warp 80 and
weft 82. As a result, there are fewer wave form intersections than with a plain
woven cloth, 50 that the rubber defining the body 62 ¢ffectively peactrates between
the warp 80 and weft 82 at points of cross over, Direct contact between the warp
80 and weft 82 is reduced, as a result of which belt life may be enhanced.

The cloth Iayer 76 {s preferably treated only with an RFL (resorcin-formalin-
Intex) solution. The amount of solid, adhered, RFL solution obtained after drying
is preferably 30-50 weight percent.

The RFL solid solution is made up of solid RF and latex resin. The resulting
amount of solid adhered RFL solution ot the cloth layes 76 can be determined by
the following formuls:
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(Cloth lsyer weight after treatment - cloth layer weight
before treatment) / (cloth layer weight before treatment) x 100 (%)

The RFL solution is an initial condensate of resorein and formalin mixed in

latex, with the mole ratio of the resorcin and the formalin being 110 1 to 3. The
weight percent ratio of the initial condensate of resorcin and formalin and the latex

The latex used is at least one of styrene-butadiene-vinylpyridine umm-y
copolymer, hydrogenated nitrile rubber, chlorosulfomated polyethylene and

The cloth 76 is treated preferably as follows, The cloth 76 is immersed in the
RFL solution using a dip treatment performed by squeezing the cloth 76m
a pair of rollers at 8 squeezing pressure of approximately 0.3 to 0.8 kﬁ/cm(gmge
pressure). The cloth 76 is then dried. Additional RFL solution treatment is camed
out until the solid adhered amount of RFL solution is 30 to 50 weight percent.

It has e v thet when the RPL solution s less than 30 weight perceat,
theconhcﬁngpowﬁmsoft_hewarpsoandwc&uonﬂwcloth%@.dtomovem‘
expand the openings 84 bouttded by the warp 80 and weft B2, 'Iheopcning;@
between the warp 80 and weft 82 tend to expand, as a result of which the rubber
surface 72 becomes exposed, andliabletobecontacteddimctlyby,_t_h:pﬂleys 16,
18, 24, 26, around which the belt 60 is trained and driven. Ontheoﬁmlrhlnd,when
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the solid adhered amount of RFL solution exceeds 50 weight percent, the teeth 70
lose their original, desired shape,

‘The performance of the inventive belt will now be'described through testing
procedures comparing specific embodiments of the inventive belt and conveationsl
5 belts,

Invenive Fmbodi 16

A twill weave canvas cloth was made with a warp density of 180 threads/$
cm and & weft density of 160 threads/S cm. The warp consisted of 140 denier 6,6
nylon. The weft consisted of 280 denier 6,6 nylon and 140 denier urethane elastic
10 thread. The cloth was vibrated in water and contracted to about one half of its width
st the time of weaving, The resalting oloth was then immersed in the RFL sofution
shown in Tabie I, below, and squeezed by a pair of rollers at 0.5 kgfiom (gauge
pressure). . The cloth was then-dried and. reimmerged in the same RFL solution,
squeezed using the same squeezing pressure, dried, and finally completed with the
;# solid adhered amount of RFL solution st 40 weight percent, *
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TABLE 1
RFL Ingredients | Weight Parts
Resorcin 110,0
- - §Formalin (37%) |15.0
5 Caustic sods 1.0
Latex

VP latex 40% 400
CR latex 50% 400
Water 1000.0

10 : Total 1826.0

The load carying cords were ECG-150-3/0 cords made by forming strands

using bundled glass fiber filaments of 9um diameter. The strands were then
immersed in an RFL salution and dried for 2 minutes st 250° C., and then gathered
into groups of 3 strands and twisted at 4.0 tumns per 10 om.
15 - The resulting cloth was formed into an endless cylindrical body and was set
in 8 metal mold. An S, Z pair of glass fiber cords was then wound thereon at a
tension of 0.9 kg/cord so as to be disposed alternatingly at a pitch of 0.5 mm, A~
rolled sheet, made of the mbber composition in Table 2, below, was then applied,
-’ After vulcanizing through an orditiary press-in vulcanizing method, the vulcanized
24 sleeve was cut to a predetermined width and individual belts formed therefrom,
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TABLE 2
e e Sy
Embodimant
Compovnding Agents 1 2 3 | 4 [ é 7
BPDM 30 30 - 30 30 30 30 3
Natural rubber 40 40 . 10 - 30
5 SBR 1502 30 30 30 - 70 . 20
BR . - 30 . - 7 20
Zinc white 5 5 s 5 5 s 5
Steerio acid 1 1 1 1 1 i 1
cm Mm 40 - - - - - -
10 Acetyleos black . 40 40 40 40 40 40
Naphthene oil 15 15 1s 15 18 IS 18
Vulcanization 10 10 10 10 1.0 10 1.0
Moslerstor MBTS
Vulsanization 0.5 0.8 0.5 05 05 05 05
15 scoelersior TMTD
2 2 2 2 . 3 2 2 1

The resulting belts were STPD type, with 140 teeth, a width of 6,4 mm, and

4 tooth pitch of 1.5 mm.

It was found that the shape of the belt teeth after molding was precise, with
2 ﬁuebemgmbmumymmbbuuposedﬂumghﬂwopmngsm&ecmmdo&
at the surface ofthcbeltteath.

Teating
To evaluate the characteristics of the belts, various tests were performed, as
sutamarized in Table 3, below, and explgined in detail thereafter.
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) 2 3 4 s 6 7 A
Rubber EPDMNR/ | EPDM/NR | EPDM/ | EPDM/ | EPDMW | EPFDM/ | EPDMW/
SER s8R BRSAR NR SHR HR Nw
Load canying ;
vorde BCG-1503%0 | ECO-130- ECO- ECO. BECO- ECO-
30 15030 | 15030 | 15030 | 15030
Tooth cloth RFL trestment KFL RFL RFL RFL RFL
only eatmont | freaiment treat- treats troad
only only ment ment
only only only !
Pristion
ooafficlont 1
285 C 132 140 135 1.4 135 13?7 140

5*'C 132 140 134 134 138 136 139

a3 C 1.30 1.3 132 130 130 133 136
twiat

toef (*C)

25C 152 168 163 - - - .

(1 1d o] 167 163 162 . - - - [ .
+20°C 184 162 1% - - - .
-30"C 181 160 158 . - - -

Bambrittlerent 54 53 £5 - - . -
tnp. (*C)

Ozome 240k 24Ch 240h 240h 240h 240k 240h
resistancs 5o emaking " o no no no o
50 pphm ‘ cracking oracking | omscking | ormoking | cmeking | orsoking

20% extendon
Electrical ix10* 1x10f -« . ~ - . .
resivtance (Q)

A oard was placed ou s suppart tsble, The belt was laid so that the
beackoutside surfice of the beit faced the card. A load (W) of 1.0 kgf was applied

to the belt, The load was connected to & spring scale fixed to the support tablé. The
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belt was advanced at a speed of 300 mm/min. The load (F) when the belt started to
slip on the card was determined. ‘The coefficient of friction was calculated as F/W,
Thcmeammmwmukenthhumpemﬂrevnhuon of -25°C to 25°C,

ﬂ I .. I
5 This test was carried out in sccordance with JISK6231,

Qzone Deterloration Test
This test was carried out in accordance with JISK6301.

The beltwumonnwdmatwoshlﬁnmmngustmachmehavmgtwo

1 pulleys,enchw:m%mdx. Thebeltwasnmforsohoursmanenwonmentata
temperature of 25°C at a driving pulley ap_eed 0f 9,000 rpm, with a load of 66.2W
on.the driven pulley, and with an initial belt tension of 1.0 kg. The presence or
absence of fubber powder splashed from the belt teeth surfaces aftér 30 Hours of
running was visually checked.

! PO
Ethanol way soaked into a nylon canvas cloth, The nylon canvas cloth was
placed on a moving table, The outside surface of the belt was placed against the
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canvas and & 5 kg. weight in turn placed on the belt. The table was moved
reciprocably 50 times u distance of 40 mm, The speed of movement was 300
mmyvmin , with the nylon canvas cloth thereby being rubbed by the outside surface
of the belt. The presence or absence of tackiness on the outside belt surface was
then checked.

Water/Qil Resistance Test

©Oil water was-coated onto the surface of 8 telephone curd and the resulting
change inm the. frictional force between the belt and the telephone card was
determined. The test system used was one as shown in Fig, 1, herein, having a
lower belt with-a width of 6.4 mm and a length of 100 mm. The upper belt had a
6.4 mm width and a 25 mm length. The belts were stacked on a table moving at &
speed of 300 mmvsecond, with the telephone card between the belts. The telephone
card was placed with its magnetic surface facing up, A 5.kg weight was placed on
the top belt with a fixed spring scale connected to the weight,

An oil water composition, made up of 100 cc of ethanol and 5 g of lard added
to 100 oo of mrtificial sweat, to make it close to the components of a person's sweat
snd fat, was used, The coating was carried out by completely immersing the
telephone card in the oil water end drying it for 20 seconds with & fan. In the table
of Fig. 3, the "number of coating times" represents the aumber of times that the
coating was applied and dricd, as described sbove,
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During the test procedure, the telephone card coated with the oil water
composition was gripped between the upper and lower belts, The upper belt was
pulled and the frictional force between the belt and the telephone card was
measured. The relationship between the munber of coating times and the frictional

force is shown in Fig. 3.

Comparative Example 1

For the cloth: layer, the same untreated canvas cloth was used as for the
hvuﬁwmbodimuﬂlandhm&sedinthnkﬂsoluﬁonshominhblel This
treatment was carried out without any squeezing pressure applied. The cloth was
then dried to produce a canvas cloth having a solid adhered amount of RFL solution
of 23 weight percent.

The rubber composition shown in Table 4, below, was used for the teeth and
the back/outside part of the belt. The manufacturing method, .including the
formation of the load carrying cords, was the same as that described for inventive
embodiments 1-6, However, the tooth pitch was set to 2,032 mm.
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TABLE 4
(weight parts)
I Comparative Example
Compounding Agents 1 2 3
!Chloroprene ' 100 . 100 -
5 Natural rubber - - %0
SBR 1502 - - 30
MgO 4 4 -
Acetylene black 40 40 40
Plasticizer 15 35 -
10 Stearic acid : 1 1 L
780 5 s 5
Napthene oil - * 15
Vulcanization accelerator MBTS - - 1
Vulcanization acoelerator TMTD - - 0.5
15 Ethylene thiores 0.25 0.25 -
Sulfor 1 1 2
*—ML _A—

The performance characteristics of these belts are shown in Table S, below.
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TABLE §
A Tm
. Comparative Example
1 2 3
Rubber CR CR NR/SBR
Loagd Canrying cords BCG-150-3/6 } ECG-150- | ECG-150-
3/ K11}
Taoth Cloth RFL RFL RFL
treatment freatment treatment
only only only
Friction coefficient 4
25°C 1.17 1.18 -
5C 1.13 1.00 -
-35°C 0.98 0.80 - J
Gayman twist test (*C) T
22.5°C 169 - -
0°C 165 - -
-20'0 160 -n -
=30°C 156 - -
Embrittlement temp. {*C) -41 - -
Ozone resistance 240h 240k 24h
50 pphm no cracking | no cracking | C-5
20% extension -
Electrical resistance () o - -
Tackiness fnone none none
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The tests demonstrate that there is no substantial change in the frictional

| cocficient for the inventive bolt when used in cither high or low temperaturs

environments. 'lhueuespeciallyhtﬂ: decrease in the frictional coefficient at low
5 ﬁempemurel |

It can also be scen that the inventive belt has good resistance to ozone and

that the frictional force reduction of the belt when exposed to oil water is small

compared to the comparative example tested,

No rubber powder was found with the inventive belt after ronning. However,
1 the comparative example belt had noticeable rubber powder splashed from the tecth
sfice ravel, The bt inthe comparstive example did have a good tooth shape afer
molding, however, the surface adhesion rate of rubber-on the belt tooth surface was
approximately 10%. This adhesion rate is @ value obtainied by dividing the area over
which the robber is exposed through openings in the canvas cloth by the total area.
;1 . The foregoing disclosure of specific embodiments is intended to be

illustrative of the broad concepts comprehended by the invention.
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2 L. Atoothed belt comprising:
| a body having a length, Iaterally spaced sides, an inside and an outside, and
defining a plurality of teeth spaced in 2 lengthwise direction on ons of the inside and
the outside of the body,

said body defined at Least in part by a rubber composition comprising at lcast
an cthylene propylene diene monomer (EPDM) and & diene rubber; and
% a cloth layer on the teeth on' the one of the inside and outside of the body,

gaid cloth layer being treated with a resorcin-formalin-fatex sohution.

2. 'I‘heto.o&edbeltmordiutoclai:-nlincomhimﬁonwim a pulley to
engage the teeth, wherein the one of the inside and outside of the body is defined
by rabber and the cloth layer prevents direct contact between the pulley and the

- rubber on the one of the inside and outside of the body.

3. Thetoothed belt socording to claim 2 wherein the clofh layer i treated
{  with only s resorcin-formalin-latex solution,

4.  The toothed belt accarding to claim 3 wherein there are a plurality of
Joad camrying cords embedded in and extending lengthwise of the body.

e
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5.  The toothed belt according to claim 4 wherein the body has an outside
part in which the load canrying cords are embedded and the outside part of the body
and teeth both comprise said rubber composition.

6.  The toothed belt according to claim 1 wherein the toothed belt is a
first toothed belt, there being in combination with the first toothed beit a second
toothed belt that is the same as the first toothed belt and means for mounting the
first and second toothed belts for movement in endless paths wherein the other of
the inside and cutside of the bodies on the first and second toothed belts are in close
proximity to frictionally canvey a flat object therebetwesn as the first and second
toothed belts are moved in the endless paths.

- .DREW & NAPIER:#28

AP-1555

7, The toothed belt according to clsim 1 wherein the rubber composition -
comprises ethylidene norbornane and the EPDM has an iodine value of at least 10, .

_ 8.  Thetoothed belt according to claim 1 wherein the diene rubber 1s at
least onc of 1) natural rubber, b) BR (butadiene rubber), o) SBR (styrene butadiene
rubber), d) NBR (nitrile rubber), ¢) HNBR (hydrogenated nifrile rubber), and f)
chloroprene rubber.
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9. The toothed belt according to ¢laim 1. wherein the cloth layer
2H comprises 30-50 wt, percent of solid resorcin-formatin-latex solution.

10.  The toothed belt acconding to claim 1 wherein the rabber composition
3 comprises 20-70 weight parts of EFDM, |

1. The toothed belt accarding to claim 1 wherein the rubber composition
; comprises 25-50 weight parts of EPDM.

12,  The toothed belt according to claim 7 wherein the EPDM has en
i iodine value of at least 15,

13.  The toothed belt according to clsim 7 wherein the EPDM has an
ﬁ iodine value of at least 20,

14.  Thetoothed belt according to claim 1 wherein the rabber composition

is formed using & compounding agent comprising st lenst one of a) carbon block, b)
zinc white, ¢) stearic acid, d) a plasticizer, and ¢) an antioxidant,

A AR
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15,  The toothed belt according to claim 1 wherein the rubber composition
2 is formed using & vnlcanizing agent that iy at least one of sulfir and an organic

peroxide.

16.  The toothed belt acconding to claim 4 wherein the load carrying cords
2 canpxise”ﬁlammhofntl&&umomglmmdhighmcngthglmmatedudm
& protective agent,

17.  The toothed belt according to claim 16 wherein the protective agent
2 comprises at east one of a rubber composition and an KFL solution.

18.  The toothed belt sccording to claim 4 wherein the load canrying :o_tds
2 comprise twisted 0.50-2,5 denier filaments of para aramid fiber treated with an
adhesive comprising at least one of 1) an RFL solution, b)an epoxy solution, and
4 ¢) an isocyanate solution with a rubber composition.

19. The toothed beit according to claim I wherein the cloth layer
% comprises at least one of 6 nylon, 6,6 nylon, polyester, and aramid fiber.
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20, The toothed belt according to claim 19 wherein the cloth layer

4 comprises &8 warp and & weft and the warp and weft cach comprise at least one of
a filament thread and & spun thread.
6 21.  The toothed belt according to claim 19 wherein the cloth layer

comprises & warp and a weft and the weft comprises at Jeast onc of woolie nylon
8 thread and urethane elastic thread.

L 22. The toothed belt according to claim 1 whetein the cloth layer
2 comprises one of @ plain weave, twill weave, and satin weave.

23. A toothed belt comprising:

a body having a length, Iaterally spaced sides, an inside and an outside, and
defining a plurality of tecth spaced in a Jengthwisc direction on one of the inside and
the outside of the body,

] suidbodyaeﬁnedatluninpmbyambbercomposiﬁonoqmpﬁsinga)
cthylene propylenc diene monomer (EPDM), b) a diene rubber that comprises at
least oue of 1) nstural rubber, if) BR (butadien rubber), i) SBR (styrene butadicne
rubber), iv) NBR (nifrle rubber), v) ENBR (hydrogenated nitrile rubbe), and vi)
chloroprene mbber, and c) ethylidene norbornane; aud

b a cloth layer on the teeth on the one of the inside and outside of the body.
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24.  The toothed belt according to claim 23 wherein the cloth layer is
2 treated with 8 resorcin-formalin-latex solution,

25.  'The toothed belt socording to claim 23 wherein thete are 2 plurality
2 of load carrying cords embedded in the body.

26. The toothed belt according to claim 25 wherein the body has an
2 outside part in which the load carrying cords are embedded and the outside part of
the body and teeth both comprise said rubber composition.

27.  The toothed belt according to ¢laim 23 wherein the EPDM has an
2 iodine value of at least 10,

28. The toothed belt sccording to claim 24 wherein the cloth layer
1 comprises 30-50 wt. percent of solid resorcin-formalin-latex solution,
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