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. : ·' Backuound. of the Invention 

This 'nvention relates to belts ~nd, more particularly, to a belt having a 

surface ag · st which flat mticles such as ~ards, bills. tickets. and the like can be 

placed to b frictionally held and thereby conveyed as the belt is advanced in 

operation. 

own to convey flat article~ such as bills, tickets, cards, and the like in 

10 endless, toothed belts. In one exemplaiy system. one belt is trained 

upper, drive and driven pulleys. A second belt is trained around 

lower, space drive. and dliven pulleys. The pulleys are arranged so that smfaces 

on the belts c ntact each other in a conveying zone .. An m'tiole to be conveyed is 

interposed b tween the swfaces in the conveying zone so that tho article 

15 simultaneous! contacts both of the belt surfaces and is frictionally held.thereby and 

conveyed as e belts are advanced in operation. A press roll is nonnally provided 

to urge the u er belt surface against the lower belt surface in the conveying zone 

with a variabl force. Typically, these belts have a toothed drive side to cooperate 

with comple entary surfaces on the pulleys. so that positive advancement of the 

20 belts is effec 

Ideally. belts wed in this type of system have a predetermined coefficient of 

.friction tha.t d es not vary appreciably in a tempei·ature range of-20° C to 60° C. 

It is also desiI le that the belts have the same flexibility in this temperature range. 

Further, the elts should resist abrasion and should not transfer any foreign 

25 materiaVdirt to e articles being conveyed. Still further. it is desirable that the belts 
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advance at constant rate and that they maintain their alignment with each other to 

precisely d consistently convey articles interposed therebetween. 

wn to constt'Uct such belts using cbloroprene rubber. In a fypical 

the belt has a body with a plurality of teeth spaced regularly along the 

length ther: of and load carrying cords embedded in the body. A cloth layer is 

placed over e teeth. A suitable cJotli has an unerimped tlu-ead to define warp yams 

along the l gth of the belt made of nylon 6 or nylon 6,6 subjected to a crimping 

process, and weft yams along the width of the belt made of nylon 6 or nylon 6,6. 

process. 

subjected to an adhesion process using a resorcinol-fonnalin-latex 

solution) in order to cause a fum adherence of the cloth to the teeth 

The cloth is then coated with rubber by a soaking or a spreading 

With ese prior belt consnuctions, oil and water applied to the article 

engaging surt'l ces of the belt tend to decrease the coefficient of fdction. When the 

15 belt is made sing rubber having a high resistance to on, the oil adheres to the 

article contact urface but is not absoi·bcd. As a result, the coefficient of friction is 

decreased, the by adversely affecting the ability of the belt to :fiictionally convey 

mtic1es. Jn th event a rubber that does not resist oil is used, the 1ubber absorbs the 

oil and swell . While the change jn tho coefficient of friction is less in this case 

2 o than with an il resistant rubbei·, the peifonnanc:e of the belt adversely changes 

because of a c ange in its dimensio11s resulting from the oil absorption. 

A tw:th problem with chloroprene rubbers used in this environment is that 

' the coeffi.cien of friotion for the rubber may significantly decrease at low 

temperatures. is therefore difficult to maintain a consistent coefficient of Diction 

2 s in the nonnal r nge of operating temperatures. In cold conditions, the decrease in 

the coefficient of ftiction is commonly compe11sated for by increasing the force 

produced on th upper belt by of the press roll. 
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ever. increasing the press roll force causes other problems. By 

increasing e pl'ess roll force, a large tension may be applied to the belt. as a result 

of which e article engaging surface is prone to wear. Further, the load canying 

cords emb dded in the body tend to extend. To compensate for this, ongoing 

5 tension adj s1ments may have to be made to the press roll to maintain a relatively 

constant cient of friction. Also, the frame and supporting structure ~or the 

pulleys mus be ma.de durable enough to sustain the forces applied to the belt. This 

may necessi ate additional expense in constructing the pulley supporting system. 

Swnmm of the Invmtion 

10 The esent invention makes possible the 1·ealizing of one or more of the 

following o ~ectives. One objective is to provide a belt which· is capable of 

consistently onvcying articles such as cards. bills, tickets and the like in a wide 

temperature ge. It is also an objective to maintain a predetermined coefficient 

oftiiction an good flexibility in this temperature range. even when oil and water 

1s arc applied t the article engaging surface of the belt in use. Further, it is an 

objective of e present invention to allow articles to be engaged and frictionally 

conveyed wi out nnsfening any foreign material to the articles. It is also an 

objective of e invention to ca.use conveyance of articles precisely without any 

significant v tion in speed or direction as the belts are operated. 

2 o In one :f1 nn of the invention, a belt is provided for conveying aiticles, which 

belt has a. body aving a surface against which ai1icles are placed to be frictionally 

.held and there conveyed as the belt is advanced in operation. The belt body 

surface is defin d by rubber and a porous tiller in the rubber. The porous filler is 

present in the ru ber in an amount of at least 5 parts by weight of porous filler per 

'25 100 parts by we ght of rubber. 
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advantage of this construction is that oil and water contacting the belt 

body su e can be absorbed so that the coefficient of :fiiction of the belt body 

suiface is ot appreciably altered. 

In ne form, the porous tiller is present in the rubber in an amount of no 

5 more than O parts by weight of porous filler per 100 parts by weight of rubber. In 

a more pr fen-ed form. the porous filler is present Jn the rubber in an amount 

between 2 80 parts by weight of po1·ous filler per 100 parts by weight ofmbber. 

The rous filler may be an inorganic porous powder that is at least one of 

diatomaceo earth, zeolite, activated carbon, and silica gel. The powder may 

10 have pm"ticl s with an average diameter of 10 µin to 30 µm. 

The it body has a length and an inside and an outside. The swface against 

which the cles are placed is on one of the inside and outside of the belt body. In 

one fonn. th are teeth spaced regulady in a lengthwise direction on the other of 

outside of the belt body. 

l! The t body sutface may be fonned by grinding which may be carried out 

20 

by stretching e belt body, advancing the belt body, and grinding the belt body with 

the belt body 

a canvas trea 
canvas treated 

of 30 to 500/o 

layer may be provided on the teeth. In one form, the cloth layer is 

d only with a resorcinol·f ormalin-latex solution. In one fonn, the 

'th the rcsorainol·fonnaJin-latex solution has a solid content of RFL 

weight, determined by the following fonnula: % solid content of 

RFL"" (weight of canvas after treatment- weight of untreated canvas}/(weight of 

untreated can ) x 100(%). 

The clo layer may further be defined by at least one of nylon 6, nylon 6,6, 

-a 5 polyestei·, and id fiber. 

The clo layer may be at least one of a plain weave fabric, a twill fabric, and 

a satin fab1ic. 

-:-.;l:-i·~l; -f-:.; ........ -" .----....... -......,----.'.""":·._ ....... ,~..,,.,~ ;, ..... ,.! ..... ''. -:::..,..._:,,.......:..-· -~.-_,. ... ...,..,.... -~~--- ·---- - .. ···•·. 
·.!;~--! ~·~ .·: :.?: ·.-··' . . ~ 



IJ"-I" It "'" . '\i\J 1 l:.1' • '! .J ..... -.-: - ..... ·-··. .. . . 
. ,._. _:.:.! .. '"'!'~-·: .;':' ......... !"~·!,.' .... I"- •• 

'' • :,.1v ... · • -··' :,.·~~-' •.• • . 

exposed 

through 

VP-1669 

s 

·eating 1he cloth layer, the 1ubber in the undedying teeth is not directly 

ugh the openings in the canvas. As a. result. passage of rubber powder . 

canvas is avoided. Rubber powde1· could otherwise pass freely through 

the opcnin s in the canvas and adhere to articles being conveyed. 

5 The rubber defining the belt body surface can be chloroprcne robber with a 

10 

good 1·esis ancc to crystallization. The teeth can also be' made from this same 

chloro rubber. 

Thi 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. s a consequence. the coefficient of friction of the belt is not lowered 

appreciably t low temperatures so that the conveying characteristics of the belt aro 

ber defining the belt body sudace and/or the teeth can further be at 

'trile rubber, hydrogenated nitdle rubber, nanu-al rubber, ethylene-

15 propylene olymer {EPT), · styrene-butadiene rubber, butyl rubber, · and 

chlorosulfon ted polyethylene rubber. 

2 o peroxide. 

ber :may include a compounding agent that is at least one of carbon 

of zinc, steal'ic aci~ a plasticizel', and an antioxidant. The rubber 

lude a vulcanizing agent that is at least one of sulfur and an-organic 

The b t body may have a load canying cord extending lengthwise over the 

entire length f the belt body. The cord in one foIDl is defined by S to. 9 µm 

:filaments of at east one of E-glass and high strength glass treated with at least one 

of an RFL so ution and a rubbel' composition. The load canying cord may be 

2s defined by .5 2.5 denier filaments ofpara-aramid fiber treated with at least one 

of an RFL sol tion, an epoxy solutio~ and an isocyanate solution and a rubber 

composition. 
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belt, described above. may be provided in combination with at least two 

spaced pu leys, 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 pulleys, as 

s previously described, with a second belt having a second body with a second 

surface ag inst which articles tu-e placed to be frictionally held and thereby 

conveyed a the second belt is advanced in operation. The second belt body mace 

is defined rabber with a pomus filler in the rubber. The porous filler is present 

in the rubb in the second belt an amount of at least S parts by weight of porous 
10 filler per 1 O pmts by weight of rubber. Third and fourth pulleys are provided 

15 

the second belt is trained fo1· advancement in a continuous path. The 

two spaced ulleys and third and fourth pulleys are arranged so that the belt body · 

surfaces d a zone therebetween to accept flat articles that can be placed against 

the surfaces f the belt bodies to be ftiotionally held and thereby conveyed u the 

belts are adv ced in the continuous paths. 

er form of the invention, a. belt is provided far conveying articles. 

a body with a length. an inside and an outside. A load canying cord 

wise over the entire length of the body. The body has a surface on 

one of the insi and outside of the belt body against which articles are placed to be 

·20 tii~tionally hel and thereby conveyed as the belt is advanced in operation. Teeth 

are provided n the other of the inside and outside of the body spaced regularly 

along the lcn of the belt body. A cloth layer is provided on the teeth. The belt 

·body surface i defined by rubber. A porous filler is provided in the rubber that 

defines the b t body surface and is present in an amount of at least 5 parts by 

25 weight ofporo s filler per 100 parts by weight of rubber. 
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Fi . 1 is a ftagmenta1-y, perspective view of a belt for conveying articles 

according o the present invention; 

Fig. 2 is a graph showing the relationship between the nwnber of applications . 

s of an oil water. mixture and the fiictional force developed by an article engaging 

10 

15 

20 

arious inventive and comparative sample belts; 

Fig. 3 is a side elevation view of a system for conveying flat articles 

two cooperating belts, made according to the present invention; 

is a graph showing the relationship between the hardness of various 

comparative sample belts. and the length of time for whioh the belts 

Fig. is a schematic representation of a system fot· measuring the coefficient 

of fiiction o a belt surl'ace; 

Fig. 6 is a schematic representation of a system for testing the resistance of 

a belt to oil d water; 

Fig. 7 is a schematic representation of a system for testing the ·amount of 

development d adhesion of dirt to articles conveyed by a belt; 

Pig. 8 is a schematic representation of a system for measuring abrasion 

resistance of belt; and 

Fig. 9 is a fragmentary perspective view of another fonn of belt for 

ctes, according to the present invention. 

In Fig. , a belt, accorcling to the present invention, is shown at l O. The belt 

10 has a body 2 with a length in the dil'ection of the double-headed mow L, an 

25 inside 14 and outside 16. A plurality of teeth 18 extend laterally of the belt body 

12 and are spac d regularly in a lengthwise direction on the inside of the belt body 

12. Laterally aced. load carrying cords 20 are embedded in the belt body and 

lliiiiiimr 
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extend co tinuousty ovel' the entire length of the belt 10. The pitch between the 

teeth 18 i preferably not more than 3 mm as a result of which there is minimal 

variation i conveying speed and preoise belt alignment in operation. The belt 1 () 

has an ou ide surface 22 that can be used to engage and frictionally advance 

5 articles, as ei"Cinafter described. 

10 

The teeth 18 and an outside body portion 24 are defi11ed by a rubber 

compositio that is at least one of chloroprene rubber. nitrite rubber, hydrogenated 

nitiile rub er, natural rubber, ethylene-propylene terpolymer (EPT). styrene• 

butadiene ber, butyl 1ubbei·, chlorosulfonated polyethylene rubbel', and the like. 

Csrb n bl~ flowers of zinc, stearic acid. a plasticizer, an antioxidant, and 

the like, oan e added as a compowding agent to the above rubbers. A vulcanizing 

agent such as sulfur, or an organic peroxide. can be used. However, the 

compound' and vulcaniZing agents at'e not limited to this. 

It is esirable that the belt 10 have a destaticiiing capability in use. The 

1!5 electric resis ance value of the belt is adjusted to not more than 6 x a. depending 

on the quan ty of carbon black, or the like. that is present. 

Chlo ene rubber is a preferred component of the rubber defining the belt 

d the teeth 18 because of its good resistance to crystallization. 

Chloroprene bbers having adequate crystallization. resistance are commercially 

2 o available. Ho ever, it is desirable to use rubber whose hardness (JIS) is raised by 

10 when left at a temperature of 0°C for 100 hours. Ideally, this 

change in bar 

It is fcrred that _the amount of chloroprene robber with good crystallization 

resistance be ot more than 40% by weight of the rubber composition in the belt" 

2' teeth l 8 and b It portion 24. However, this rubbe.r can make up the entire rubber 

composition· the teeth 18 and the be\t po1tion 24. 

··c ::· 

Chiaro rene rubber having good resistance to crystallization resists 

hardening, ev when left at low temperatures for prolonged periods. With this 

liifiili1irrlir 
.• · ........ .. 

i . 
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e belt portion 24 and the teeth 18, no signjficant hardness inorease 

results fr c1ystallization at low temperatw"Cs. At the same time the coefficient 

of frictio does not decrease signifi~antly at these low temperatures. This is a 

valuable t1 ature of the belt 10 when it is incorporated into an article conveying 

5 system, as own at 30 in Fig. 3, and described in greater detail hereinafter. 

Por us filler is added to the rubber composition in the belt body 12. 

Preferably. the porous filler is an inorganic porous powder having an_ average 

pat'ticle di of 10 µm to 30 µm. Suitable powders include diatomaceous earth, 

zeolite, acti ated carbon. and silica gel. Tho amount of porous filler added to the 

10 rubber is pr erably in the range of 5-80 parts by weight of filler per 100 parts by 

weight of ber. More preferably, 20-80 parts by weight of filler are present per 

weight of 1ubber. 

It ha been found that when the amount of filler is less than· S parts by 

weight, the so1ption of oil and water is relatively small. On the other hand, when 

1s the filler is esent in more than 80 parts by weight, the viscosity of the ru~ber 

composition is increased, as a result of which ~e quality of the ~eth 18 is 

compromise during the fonna.tion process. If a softening agent is used to address 

this problem abrasion resistance is decreased. as a result of which adhesive wear 

20 To ex ose the porous fillei· at the surface 22, so that the porous tiller can 

effectively ab orb oil and water applied thereto, the outside surface 22 is farmed by 

grinding. In preferred fonn, the belt is sl;retched after vulcanization between two 

pulleys and a vanccd while being operated upon by a grinder. . 

In a p eferred fonn. the load canying coJ:ds 20 are formed by twisting 

2 s filaments of S 9 µm of E .. gtass or high strength glass followed by treatment usin~ 

an RFL solu on, or the like. as a protective agent, or an adhesive made from a 

rubber comp ition. Alternatively, organic fiber can be used to defin~ the load 

canying cords 0 by twisting O.S denier to 2.5 denier filaments of p~-araniid fiber . 

. r- . '.·.'i ~'-, :" .. 
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These :fib , such as those sold commerciaUy under the trademarks KBVLARe and 

TECHNO (I), resist stretching and have a high tensile strength. The fibers arc 

treated usi g an adhesive that is an RFL solution, an epoxy solution, or an 

isocyanate olution, and a rubber composition. However. the invention should not 

s be viewed s being limited to this type ofload carrying cord 20. 

A cl th layer 32 is applied on the inside 14 of the belt body 12. The cloth 

layer 32 is canvas, which may be fo1med from one or a combination of nylon 6, 

nylon 6,6, olyester, and aramid fiber. The weft yanu 34 and wal'P yams·36 are 

preferably filament thread or a textile thread made from the above fibers. It is 

1 o prefe1Ted th t urethane elastic thread having good stretching properties be used in 

the warp y s 36. The cloth layer 32 may be a plain weave fabric, twill fabric, or 

a satin fabri . 

The loth layer 32 is treated only with an RFL solution so that the solid 

content of th RFL solution after dtying is between 30..SO weight percent. The solid 

15 content of e RFL solution facludes an RF resin a,-id a solid latex. The solid 

20 

)C, 100 (%). 

:tage is determined by the following fonnula: (weight of tho canvas 

t-weight of untreated canvas)/(the weight of the untreated canvas) 

solution is obtained by mixing an initial condensation product of 

formalin with latex. The molar ratio of 1-esoroinol to fonnalin is 1: 1 

to 3. Furth • the weight percentage ratio of the initial condensation product of 

resorcinol an fonnalin to latex is 1: 1 to 10. 

The la: ex may be at least one of styrcne-butadiene-vinylpyridine terpolymer, 

hydrogenat.ed 'uile mbber, chlorosulfonated polyethylene. and epichlorohydrine. 

2 !5 To tre t the cloth layer 32, the canvas is dipped in an RFL solution. The 

canvas is th squeezed between a pair of rolls at a pressure (gauge pressure) of 

approximatel 0.3 to 0.8 kgflcm and dried. The cloth is re·dipped in the same 

---------1~-- ·-...-----..--..... .. ~.---. --··-· --·-·· .. ~-· ··-·· ·-- -·· .. ~ ...... 
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manner t adjust the solid content of RFL solution within the desired 30..50% 

been found that when the solid content of the RFL solution is less than 

t the contact area between the wmp yarns 36 and weft yams 34 can 

5 shift relati e to the tooth rubber~ as a result of whi~h the openings 381 dctined 

cooperative thereby, enlal'ge. This may expose rubber in the teeth 18. When the 

amount of olid content RFL solution is greate1· than 50%, the teeth 18 are less 

precisely ped. 

The nventive belt was tested together with comparative sample belts, as 

io described b ow, to compa1'e vadous performance characteristics. Three inventive 

belts and fo comparative sample belts were constructed in accordance with Table 
l .. below . 

. ;-.. --.-t: .. 
"'. . . 
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IAm.tE 1 

Inventive Belts Comparative Samples 

1 2 3 1 2 3 4 

Chloroprei ~rubber 100 100 100 -- ·- .. •• 
S-40* 

Chloropret e rubber -- -- -- 100 100 ·- 100 
M-40° 

Natural rul ~er - -- -- -- -- 30 -
SBR ... . .. - -- -- 40 ·-
EPT -- ... -- ·- ·- 30 --
ZnO s 5 s s 5 s s 
MgO 4 4 4 4 4 -· 4 

Stearic acid 1 1 1 1 l l 1 

Carbon blac ~ 40 40 40 40 40 40 40 

Diatomaceo is earth 20 40 60 .. 40 -- 4 

DDP 10 10 10 10 10 -- 10 

Naphthane <J I - -- ... . .. ·- 10 --
Antioxidant 1 I l 1 l l l 

Vulcanizatio 0.25 0.25 0.25 0.25 0.2S .. 0.2S. 
accelerator 2 w 

VuJcanizatioi .... -- - ·- - 1 -
accelerator I M 

Vulcanfzatioi .. - -- -- - 0.2S -
accelerator T" 

Sulfur ] l r 1 l 2 I 
-Chfo1Y1p,.,Ptl nt b11· "S·40" is momi,ffJCl111wd by Dmki Kagak11 Kogyo K.K .• and has good n1l1la1'ce to 

. C'l'Jlllalll:olion. 

b ~r "M-40" 1.1 gene,.al. 111/dd/1 g1"ai• chloropn11e rubb,,· mo111ifachtnrd b)' D1mld Kqa'ku *tchloropm111111 
Kogyo K.K. thal 18 'PY'ktllizab/11. 

This Sheet Ha B 
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The cloth layer on the teeth was obtained by weaving weft yams of 140-

denier nylott 6,6 and warp yams of260-denier nylon 6,6 and a 140-denier urethane 

elastic thre kd at a weft density of 180/5 cm and a warp density of 160/S cm into a 

twill canvi.u~ The canvas was vibrated in water to shrink the width of the canvas to 

s appro~ fy 112 of its size at time of weaving. The canvas was then dipped in an 

RPL soluti1 n as shown in Table 2 .. squeezed at a gauge p1·essUt-e of 0.5 kgf/cm 

between a t>air of rolls, and dried. The canvas was re-dipped in the same RFL 

solution, sqt eezed at the same pressure, and dried until the amount of solid content 

RFL solutioi was approxi:roately 40% by weight. This percentage was detennined 

io by the folio~ formula: (weight of the canvas after treatment • weight. of the 

untreated ca11vas)/(weight of the untreated canvas) x 100(%). 

15 

20 

TABLE2 

RFL compound 

resoroinol 10.0 

fonnalin (37%) 15.0 

caustic soda 1.0 

VP latex 400 

CF latex 400 

Water 1000 

Total . 1826.0 

The loa l carrying cords wei-e ECG .. 150-3/0, obtained by bundlmg filaments 

of glass fiber" ~th a diameter of approximately 9 µm to fo1m a strand. The strand 

was dipped in 01 RFL solution and dried at a temperature of250°C for two minutes . 

.. 
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Three str ds were then gathered and twisted folll' times per 10 cm to def'tne the 

The loth was fonned into a cylindrical. endless shape and placed on a metal 

mold. A p of glass fiber load carrying c01·ds, S and Z, were altematingly wound 

s arowid the old at a pitch of 0.5 mm "Yhilc 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 wlc:anized using an ordinary press fit procedure. The 

vulcanized eeve was cut to predetermined widths> after which the ai'ticle-engaging 

outside cc thereof was ground to produce a completed belt. 

10 The ooth type was STPD, with 140 teeth at a pitch of l.S mm. The belt 

J.!5 

width was 6. mm. The shape of the teeth after molding was good. The rubber in 

the teeth w not exposed through the cloth layer. No rubber was p1·esent on the 

testing 

uate the characteristics of the belts. the coefficient of friction. the 

electrical resi tance value, the abrasion loss, the 1·esistance to dirt development and 

acthesi~ the rittleness due to tempel'atw·e. the resistance to oil and water, and the 

number of ti es an article such as a card were drawn were then determined, with 

the results b · g shown iii Table 3 below. The resistance to dirt adhesion, and the 

2 o card drawing test are shown by indexes taking those in the comparative sample 1 

as 100. 

cient of ftiction was measured using a device such as that shown 

at 40 in Fig. S An article, in this case a telephone card 42. was placed on a base 

25 plate 44, wi the magnetic Sulface of the card 42 facing upwai·dly. A toothed 

· g belt 43 was cut to a width of 6.4 mm and a length of 20 nun. The 

..,._,,:.,...!; .-, --:··-. -. .,._..,.-.-.-----f·----.-. :""!7T"-":--'."1"~-:·-.. . ..... " 
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article eng 'ng surface on the belt 43 was faced downwardly. A weight 46of100 

gf (identifi d as 11M11
) was placed on top of the belt 43 and connected to a sprins 

balance SO hich exerted a force F on the weight 46 so that the telephone card 42 

was moved ta speed of 300 nun per minute in the direction indicated by the arrow 

5 52. The c cient oftiiction (calculated as F/M) was measured at 2s 0 c, 0°C, and 

-35 °C. Fo the inventive sample No. 2 and the comparative sample No. 2, the belts 

temperature of 0°C for 100 hours. 

The · ectrical resistance value of the article engaging surface of the belt 43 

lo was meau d at an applied voltage of 500 volts by taking the distance between 

terminals as O mm on the article engaging surface of the belt 43. 

15 

20 

Abras on loss was measured by a systein as shown at 60 in Fig. 8, wherein 

the belt 43 w . used to wind XEROX® paper 62 around the outer peiipheiy of a roll 

64 having a 6 nun diameter. The upper end of the belt 43 was fixed. A weight 66 

was mounted the lower end of the belt 43. The weight was 0.4-kg£ The roll 64 . 

was rotated · the direction of the arrow 68 at a speed of IS ipm for 2 hours. 

ce to dirt was measured using a system as shown at 70 in Fig. 7. A 

telephone car 72 impregnated with ethanol was mounted on a movable stand 74. 

The belt 43 s cut to a width of 6.4 mm and a length of 20 mm and mounted on 

the bottom of pressing plate 76 which was loaded with a SOO..gf weight 78. The 

toothed insid of the belt 43 was faced downwardly. The pressing plate 76 was 

fixed to a sta onary base 80. The movable stand 74 was advanced a distance 40 

-,j·~.,...I ;-·':-'(-.,-,.~-----, •. -.,,-,.-::I· -----,.,,.-: .-r! !,..., 'l.-.. fl..,.., • ..,.,,. .. ,-• ...,....~ -. -_...,..-:---~. --,--. • ,....,...-·- --· -· __ .. -·- ••• 
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mm at a d of 300 mm/second in 30 reciprooating movements. The card 72 was 

observed to etcnnine whether dirt adhered thereto. 

A s' ·1ar test was conducted using a 1000 yen bill. 

A fu her test was conducted to detel'mine the 1-esistance to dirt adhesion, 

lon canvas. The nylon canvas was impregnated with ethanol and the 

thereof rubbed using the above-identified equipment 30 times. The 

presence or bsence of dirt adhesion was detennined after the belt test. 

Dried ylon canvas was also tested fOl' resistance to dirt adhesion. The above 

type of equip ent was used with the nylon canvas being rubbed against the toothed 

· surface of th belt 43 thirty times. 

R . 

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

Fig. 6. A mo ble stand 92 was placed on a base plate 94. The belt 43 was cut to 

a width of 4.4 mm and length of 100 mm and placed on the movable stand 92 with 

the article eng ging swface facing upwardly. ·A telephone card 96 with its magnetic 

surface direct d upwm'dly was placed on the toothed belt 43. A second belt 43, cut 
.2 mm and a length of 25 mm. was placed on top of the telephone 

e article engaging surface of the belt 43 directed downwardly. A 

gf) was applied on the uppc1·belt 43. 5 grams of an oil and water 

20 combination ere mixed with 180 ~c of ethanol. The mixture was agitated and its 

as separated by using tilter paper. The resulting liquid solution was 

applied to the magnetic surface of the telephone card. A spring balance 100 was 

used to apply force in the direction of the BlTOW 102 on the weight 98 sufficient 

to cause the vable stand 92 to advance at a speed of 300 mm per minute. · This 

25 fo1'Ce (F) wu sed a.s a tl"ictional forQe. The solution was continuously re-applied 

and the syst tested after each application. The changes in the frictional force 

umber of applications of tl1e solution are shown in Fig. 2 .. 
~~~~~~~~~ 
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system 30 in Fig. 3. one belt 43 was trained continuously around a 

lower drive pulley 104 and a driven puJley 106 to move in a continuous path 

therearound An idler pulley 108 and a magnetic head 11 O were located between 

s the pulleys 04, 106. 

An u per driven belt 43 was trained around and tensioned between spaced 

press rolls 11 , 118 to move in a continuous path therearound. A tensioning pulley 

120 and a roll 124 were located thercbetween. A load of 500 gf was applied 

e press rolls 116, 118, 124 so that the upper driven belt 43 and the 

1 o lower driving belt 43 were brought into contact with each other in a conveying zone 

126. 

15 

A pre aid card 128 was interposed between the belts 43 in the zone 126. The 

cm·d 128 was oved to the magnetic head 110 to read a magnetic signal, after which 

the card 128 as directed to outside of the apparatus 30. 

The re ults of the various above tests are shown in Table l. below. 

-, .. _,..,. ... ,,...,.,. --------·-t~·-. -..-.. .. ·-;-:::- _,....,,.-. ····--···--- ··------:-·_.-.. ··:--w- ·---·· ···-···· ._, ... __ .... 
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IABLE3. 

Inventive Belts Compaa·ative Samples 

l 2 3 1 2 J 4 

coefficient of fi ction 
2s•c l.10 1.2.S 1.20 0.8S 1.22 1.80 t.to 
0°c - 1.20 - 0.90 1.20 I.OS .. 

-3S°C -- 1.07 -· 0.7S 1.05 0.9.S .. 
0°c after 100 t "· -· I.IO .. .. o.so - .. 
electrical resist nee 0.3MQ 0.3MO 0.4MQ 0.2MC 0.8MQ 0.4MQ 0.2MO 
value 

abrasiOi'I resista )Ce 0.02nu11 0.02mm o.02mm 0.02mm O.Olmm 0.02mm 0.02nun 

1-esistDtleo to dir 
(to l, X>Qbill) 100 100 100 100 100 30 \00 

(toprep1 idoard) IOO 100 JOO 100 100 20 100 
(wctnylmi canvas) 100 100 100 100 100 120 100 

(dried nylon canvas) 100 100 100 100 100 so 100 

adhesion resist11 ce 100 JOO 100 100 100 10 100 

brittlencas tempi nrure .. -40°c .. ·34"C •J8DC ·54'C -
(rubber) 

resistance to oil and sec 31·aph of Fig. S 
water (good) inventiv"' bclts>comparativc: sample 3>~perati~ sample 

2>campal'athre sample 4>camparativo sample l (bad) 

number of times llf -- 600 - 100 600 ... .. 
drawing of card 

As sho ~ in Table 3. with the inventive belt No. 2, the coefficient of friction 

, decreased littl~ at low temperatures. As seen particulady in comparing inventive 

belt No. 2 and the eomparative sample No. 2. even if the inventive belt No. 2 is left 

25 at low ~mper: tures for a long period of time. the coefficient of friction decreases 

little. This is 1>elieved to demonstrate the affect cf the chloroprcne rubber having 

the resistance o crystallization. 

Further the inventive beJts Nos. l-3 were superior in resistance to dirt 

adhesion. an e feet believed attributable to the diatomaceous earth. 
~~~~~~~~ 
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11nore. as shown in Fig. 2, with the inventive belt No. 2. even if·the 

nmnber of plications of the oil end water solution is increased, the frictional force 

is only m · ally decreased, which is again believed to be attributable to the 

diafomaceo 

In Fi . 9, a modified form of belt, acco1-ding to the present invention. is 

shown at 14 . The belt 140 has a body 142 with an inside and outside 144, 146, 

respectively, defined by rubber layers 148. 150. Longitudinally extending, load 

carrying cor s 152 are embedded in and between the layel's 148, 150. The layers 

148, l'O ate ade from the same rubber composition as described for the belt 10. 

10 The· layers s. lSO have exposed. flat surfaces 154, 156, each of which can 

15 

function as a article engaging surface. Filler is used as in the belt l 0 in one or both 

of the rubber ayers 148, 150. Essentially, the belt 140 is made. and funotions, like 

the belt 10 thout the need for d1iving/driven teeth. 

The regoing disclosure of specific embodiments is intended to be 

illustrative o the broad concepts comprehended by the invention. 
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I CLAIMS 

l 
WE CLAIM: 

I 
1. I A belt for conveying articles. said belt comprising: 

a bo~ having a sudace against which articles are placed to be frictionally 

held and theleby conveyed as the be]t is advanced in o_peration, 
i . 

said ~elt body swface comprising rubber and a porous filler in the rubber, 

said pprous filler being pl'esent in the rubber defining the belt body surface 

in an amouni of at least 5 parts by weight of porous filler per I 00 parts by weight 
I of rubber. 

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

porous filler if present in the rubber defining the belt body surface in an amount of 

no more than ro parts by weight of porous filler per 100 parts by weight of rubber. 
I 

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

i 
body has a l~gthJ and an inside and an outside, the su1face against which articles 

are placed is jon one of the inside and outside of the belt body and there are teeth 
I 

spaced regul1y in a lengthwise direction on the other of the inside and outside of 

the belt body. i · 
I 
I 
I 
I 

' 
4. the belt for conveying articles according to claim 1 wherein the 

porous fillei· f om prises an inorganic porous powder that is at least one of 

diatomaceous rarth. :teolite, activated cai·bon. and silica gel. 

I 
s. fie belt f~r conveying az1icles according to claim 1 wherein the belt 

body sutface i~ fonncd by grinding. 
' l 
! 
: 
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6. e belt for conveying articles according to claim 3 wherein there is 

2 n the teeth, said cloth layer comprising canvas treated only with a. 

resorcinol·fo alin-latex (RFL) solution. 

7. he belt for conveying articles according to claim 1 wherein the 

2 rubber comp1 ses chlorop1·ene rubber having good resistance to c1ystallization. 

8. he belt for conveying articles ·acco1·ding to claim 3 wherein the teeth 

2 comprise ru er and the rubber defining the teeth and the belt body surface 

comprises chl roprene rubber having good resistance to c1ystallization. 

9. e belt for conveying articles according to claim 3 wherein the belt. 

2 body compris s a load canying cord extending lengthwise over the entire length of 

the belt body. 

10. he belt for conveying a1"ticles a~cording to claim 1 wherein the 

2 rubber compr ses at least one of chloroprene rubber, nitrile rubbe1·. hydrogenated 

2 

nit1ile rubb natural rLlbber, ethylene-propylene te1-polymer (EPT), styrene-

butadiene rub er, butyl lllbber, and chlomsulfonated polyethylene rubber. 

11. he belt for conveying articles according to claim 10 wherein the 

ses at least one of a) a compounding agent that is at least one cf 

ctuilon blackJ owers of zinc, stearic acid, a plasticizer. and an antioxidant, and b) 

4 a wlcanizing agent that is at least one of sulfur and an organic peroxide. 

___ _J ____ .. , .. ____ ,_, ______ _ 
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12. The belt for conveying articles according to claim 1 wherein the 

2 porous :fille co1nprises ino1·ganic porous powder h~ving particles with an average 

diameter of Oµm-30 J.1.m. 

13. The belt for conveying atticles according to claim 1. wherein the 

2 . porous filler s present in the rubbet• defining the belt body surface in an amount or 
between 20- 0 parts by weight of poi·ous filler per 100 parts by weight of rubber. 

14. The belt for conveying articles according to claim S wherein the 

2 grinding is rfo1med by stretching the -belt body, advancing the belt body, and 

grinding the elt body with the be1t body stretched and advancing. 

1 S. The belt for conveying articles according to claim 6 wherein the 

canvas tteate with the RFL solution has a solid content of RFL of 30 to 50% by 

weight dete · ed by the following fo1mula: % solid content of RFL = (weight of 

4 canvas after ea1ment .. weight of untreated canvas)/(weight of untreated canvas} 

x 100 (%). 

16. The belt for conveying ai1icles according to claim 9 wherein the load 

2 carrying cord omprises 5-9µm filaments of at least one of E-glass and high strength 

glass treated ith at least one of an RFL solution and a rubber composition. 

17. e belt fol' conveying aiticles according to claim 9 wherein the load 

2 canying cord omptises .~-2.5 denier fiJainents ofpara-aramid fiber treated with at 

least one of a RFL solution, an epoxy solution. -and an isocyanate solution and a 

4 
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18. i The belt for conveying articles according to claim 6 wherein the cloth 

layer comprses at least one of nylon 6, nylon 6,6, polyeste1·t and aramid :fiber. 

I 
19. \ The belt for conveying articles according to claim 6 wherein the cloth 

2 layer comp~ses at least one of a plain weave fabric, a twill fabric, and a satin fabric. 

20. The belt for conveying w1icles according to claim 1 in combination 

2 with at lcaS:t two spaced pulleys~ wherein the belt is trained for advacement in a 

continuous ath around the two pulleys. 

21. The belt for conveying ruticles according to claim 20 in combination 

2 with a secon belt comprising a second body having a second surface against which 

4 

6 

8 

10 

12 

2 

articles &l'e 1'taced to be frictionally held and thereby conveyed as the second belt 

is advanced ln operation, said second belt body surface comprising 1ubber and a 
I 

porous filler ifi the rubber. said porous filler being present in the rubber defining the 

second belt ~dy swface in an amount of at least S parts by weight of porous filler 

per 100 part~ by weight of rubber, and third and fourth pulleys around which the 

second belt is bined for advancement in a continuous path. said two spaced pulleys t . 

and third and ~Ourth pulleys being arranged SO that the belt body surfaces define a 

zone therebet-f een to accept flat a1ticles that can be placed against the surfaces of 

the belt bod~es to be ti'ictionally held and thereby conveyed as the belts are 

advanced in t4e continuous paths. 

22. ~ beltfor c~ atticle~ said belt comprism~ iliiimiilrnr 
a. body Jiaving a length, an inside and an outside, 

I 

there b~g a load carrying cord extending lengthwise over the entire length 

4 of the body, \ 
i 
I 

l 
[ 

f 
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said ~ody having a surface on o:tle of the inside and outside of the body 

6 against wbi ' articles m-e placed to be frictionally h~ld and thereby conveyed as the 

belt is adv ed in operation, 

9 

10 

there being teeth 011 the othet of the inside and outside of the belt body 

spaced regul ·Jy along the length of the belt body, 

whm-t lhere is a cloth layer on the teeth, 

said b It body comprising rubber that defines the belt body swfaoe, 

12 there ing a porous :filler in the rubber that defines the belt body surface that 

is present in amount of at least S ptir.ts by weight of porous filler per 100 parts by 

14 weight ofru ber. 

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

2 porous filler · present in the rubber defining the belt body su1face in an amount of 

O parts by weight of porous filler pet 100 parts by weight of rubber. 

24. he belt for oonveying articles according to claim 22 whereln the 

2 porous fillet• comprises an inorganic po1·ous powder that is at least one of 

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

2S. e belt for conveying articles according to claim 22 wherein the belt 

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

26. e belt for conveying articles according to claim 22 wherein the 

2 porous filler c mpriscs inorganic porous powder having particles with an average 

-diameter of 1 tim-30 µm. 
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27. I The belt for conveying aiticles according to claim 22 wherein the 

po1·ous filler {s present in the rubber defining the belt body surface in an amount of 

between 20-fO parts by weight of porous filler pel' 100 pa1ts by wejght of rubber. 

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

rubber comp ises chlo1·oprene rubber having good resistance to c1ystallization. 
I 
I 

29. ! The belt for conveying articles according to claim 22 wherein the 
I 
I 

rubber compt]ses at least one of chloi·oprene rubber, nitrite rubber, hydrogenated 

nitrile mbbJ, natural mbbert ethylene·ptopylene terpolymer (EPT), styrene­

butadiene ru~ber, butyl rubbei· and chlorosulfonated polyethylene rubber. 

I 
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