- 1- BELT CONSTRUCTI ON AND METHOD OF MAKI NG THE SAME Technical Field This
invention velates to an inproved belt con- 5 struction and to a\gBdeq of
maki ng the sanme. Background Art It is known to provide a belt construction
havi ng opposed sides and conprising: a tensile nmenber inter- nediate the
opposed Sides; a plurality of teeth de- 10 fining one of the opposed sides
of the belt construc- tion and being nainlyiforned of a first polyneric
material that has reinforcing fibers therein, each tooth having opposed _
sides that are disposed in space | ation to adj acent sides of adjacent
teeth, the 15 belt constructlg‘l&'ﬁhéﬁ‘l‘lgERQC'“cm AVRMETHOREn adj acent teeth;
and backi ng nenber defining the OF AKDRG! TREopa@Eed si des of the belt
construction, the backing nmenber berng marnly torned froma second

pol ynmeri c mat er iTdchiibdal sfialdi ally separate fromthe nmaterial 20 of the
te€th and is substantrally free of fibers therein, the material of the
backi ng nenber havi ng Thisirinwention felasesi td ansimproeedf bedehcbaot h,
whereby the joining surfaces define an interface |ine therebetween, the
interface |int foiruekion and txtametidediof hakinghtheessmee nenber at a
poi nt inboard of one of the opposed sides of the respective tooth into the
medi al portion E2SH ve tooth and then back

R - It is known to provide a belt construction having
N opposed sides and comprising: a tensile member inter-
mediate the opposed sides; a plurality of teeth de-

10 fining one of the opposed sides of the belt comstruc-
tion and being mainly formed of a first polymeric
matgrial that h;s reinforcing fibers therein, each .
tooth having opposed sides that are disposed in spaced

" relation to adjacent sides of adjacent teeth, the

15 bglt construction having a land area between adjacent
teeth; and a backing member defining the other of the
opposed sides of the belt construction, the backing
member being mainly formed from a second polymeric
material that is initiélly separate from the material:

: 20 of the teeth and is substantially free of fibers
therein, the material of the backing member having a
surface that joins with a surface of each tooth,
whereby the joining surfaces define an interface line
therebetween, the interface line for each tooth exten&-

25 ing from the tensile member at a'point.inboard of one

of the opposed sides of the respective tooth into the

medial portion of the respective tooth and then back




-2- to the tensile nenber at a point inboard of the other of the opposed
sides of the respective tooth, whereby part of thé material of the backing
menber defines part of the nmedial portion of each tooth, the surface 5 of
t he backing menmber joining with a surface of the first material in-~each
.kand area, whereby the joining surfaces in each | and area define an/
interface line therebetween. For exanple, see the U S. Patent to Vetzel,
No. 4,235,119. .10 ' It is also known to forma belt construction that
)

onsi | o Shehe CHLALS IRt =¥ HEPat ShotnRadhe YRR Bl g mator i)
o . ., SPosl . } 19 mat erk

o essur &5 HE, (P {fF Had bt [l HOUBELLRge | BEoEhLCVHEEES, et eby 1 he

mat er i aly £UdEs did bt 18] tEPSERE BEEREAg 2lbABEP! dbBeng@sooves and enters

t he grogbes to formthe belt teetn. For exanple,. see the U S. Patent to-
Skura, MNare.d¥ &rdGedihl portididf édehlcSotkat €he barFhkker, No..

3,535,946, does not state that the backing material thereof is fornmed of a
pl ur @ i iof afhd dadicind alemtier i joining ywiehas aserfiadeac€ thepectively exuded.
t hrough the tensile nenber in the sane manner ‘as the aforenentioned 25 )
Pat ent tiirSkummtdiiall, 1Y€, Ling. aBeaf wherfhyethet joknliher il |l ustrates
an interface |ine between fiber-

surfaces in each land area define an interface line

-

therebetween. For example, see the U,S. Patent to

Wetzel, Ho. 4,235,1189.
10 It is alsc known to form a belt construction that
has teeth on one side thereof by providing a grooved
drum, disposing a tensile member=§bout-the drum, then
disposing a polymeric backing material about the
tensile member, and then subjééting"the drum to héat
15 and pressure to cause the maﬁerial to be forced toward
the drum, whereby the material exudes through the
tensile member adjacent the grooves and enﬁefs the Y
grooves to form the belt teetn. For example, see the
U.S. Patent to Skuré. ilo. 3,078,206, _
.20 While the U.S. Patent to :Hiller, Jdo. 3,535,946,
does not state that the Backing material thereof is ' -
formed of a plurality of layers that are initially
separéte and are respectively exuded through the
tensile member in the same manner as the aforementioned
25 Patent to Skura, iuo. 3,078,206, FIG. 3 of the'Patgnc

to liller illustrates an interiace line be;weén'fiber-. 

containing material and non-fiber containing material




cont ai.ni ng- material and non-fi ber containing materi al 3 that extends
froma_point in the land area of the belt construction that is spaced
beyond one side of the tensile member and into each tooth beyond the other
side of the tensile nenber before returning back to the next adjacent |and
area. Disclosure of the Invention It is one feature of this invention to
provide an inproved belt construction herein the teeth thereof are |ess
likely to be sheared 10 therefrom al ong the tensile nmenber of such belt
construction. In particular, it was found according to the teachings of
thiginvention that the interface |ine between the fiber-containing

pol- ric material that forns the outside portion of each tooth, such 15 as
'n the af or et Qﬁ%naét m (@ WEAZh. D 1aAa23%al b9, oD BUhE @REBARtISh
spaced relation to er si of the tensile nmenber when the interface

line extends i@ id& ﬁaéé@%%naame ajige SEttheeferdite tméhber anfihiitot Bach
extend internedi ate t opposed sides of the tensile nenber as In the

patent to Wt zelothNbeyohd23he 1dther bidd lfstid temsiler memberi beforeaceturning i n
the belt construction of this invention extends through the tensile nenber
omly at the pdravksta tbe ouéxti adisgent dand [aeadj acent opposed  si des' of each
tooth, and at an angle to the |longitudinal axi's of the tensile nenber. 25
Accor di ng tc the present invention there is provided a belt construction

havi ng opposed &Sﬁ I S : a tensile nenber internediate said
opRosed si des; Dig -9-8 ﬁ&f—ﬂ-&@-twg'defl ni ng one of | |

It is one feature of this invention to provide an improved belt
construction wherein the teeth thereof are less likely to be sheared

10 therefrom along the tensile member of such belt construction.

In particular, it was found according to the teachings of this -
invention that the interface line between the fiber-containing
polymeric material that forms the outside portion of each tooth, such

15 as in the aforementioned patent to Wetzel, No. 4,235,119, should

PN extend in spaced reldation to the other side of the tensile member when
- the interface line extends into the adjacent land area between the

teeth, rather than exter{d intermediate ;he opposed sides of the

tensile member as in the patent to Wetzel, No. 4,235,119. In this

3 26 manner, the interface line in the belt construction of this invention
extends through the tensile member only at the points thereof inboard

of the adjacent opposed ides of each tooth, and at an angle to the

longitudinal axis of the tensile member. '

25 According to the present invention there is provided a belt
construction having opposed sides, and comprising: a tensile member

intermediate said opposed sides; a plurality of teeth defining one of



4 said opposed sides of said belt construction and being mainly fornmed of a
firrst polynmeric material that has reinforcing fibers therein, each tooth
havi ng opposed sides that are disposed in spaced relation to adjacent sides
of adjacent teeth, said belt construction having a 5 | and area between

adj acent teeth; and a backing nber defining the other of said opposed
sides of said belt construction, said backing nmenber being mainly fornmed
froma second polynmeric material that is initially separate from said
material of said teeth and is substantially free of fibers therein, said
materi al of said backing 10 nenber having a surface that joins with a T
surface of each tooth, whereby said joining surfaces define an interface >
| i ne t ki bpposan, skivisdof Haid frete donstmictioreant beinghmaidlgnfbirmged rom said -
tensile nenber at a point inboard of one of said opposed sides of the -
respecobfve firsthpbipmeribe material putt ihms ckintordingsfibers vtherein,h and t hen
back 15 to said tensile nmenber at a point inboard of the other of said
opposegach doothfhaving enposed: sides: Bwtharqyfispesed,dnt spgced srelaki@nerj al  of
sai d. backing nenher defines part of the nedjal portion of each tooth, said
sur f acdoopdiegent RS Rf Agtrant; Leethngs ”ﬁeiat §8gPta’E’é’tlﬂ" LaViNg 8 ¢

oo oLV RRER TRABAPRUEPRD (BRET AR, B MO maitiae SEHNiRE (e said
| nterf 86fed I91° shil WHBabd a8k °8r "B pOR! 'doRBEIRIGD! oHidS RABRMgsPaced T rom ©

said tens _ e side thereof opposite to the si eof that
faces tfoWded Béing MBHIY- fo¥med from a second polymeric material that is

«}

initially separate from said material of said teeth and is
substantially free of fibers therein, said material of s_aid “backing
10 member having a surface that joins with a surface of each tooth,
whereby said joining surfaces define an-interface line therebetween,
said interface line for each tooth extending from said tensile member
at a.point inboard of one _of- said oppos;ad sides of the .respective
tooth into the medi;ai por_t'ioh of said respective tooth and then back
15 to said tensile member at a point inboard of the other of said opposed
sides of said respective. tooth, whereby part of said material of said. v
backing member defines part of the medial portion of each tooth, said
surface of said Backing member joining with a surface of “said first
material in each land area, whereby said joining surfaces in each land
20 area define an interface line therebetween; characterized in that said
interface line in each land area has a portic_m thereof disposed spaced
from said tensile. member on the side thereof opposite to the side

thereof that faces toward said . teeth,

25



51t was al so found according to the teachings of this invention that such
a belt, construction can be forned by utilizing the general nethod and

appar atus disclosed in the aforenentioned patent to Skura, No. 3,078, 206,
because it is found that the polyneric material that 5 has the reinforcing
fibers therein can be exuded through the tensile nmenber in a manner simlar
to the disclosed use of the Skura netHod and apparatus in the
aforementioned U.S. Patent to MIler, No. 3,535,946. 10 Furt her
according to the present invention there is provided a nethod of naking a
bell ’construction having opposed sides and conprising: a tensile nenber

i nt'€r medi at e sai d opposed sides; a plurality of teeth defining one of said

opposed sides of. sgpi ¢aBehisoCebnid UccbdingNdob thé GtedBhitigs ©fr tHd HHveatidn st
polyneric material 15 that has reinforcing fibers therein, each tooth

havi ng opposecthat dsifcht Rabeldr eonstINotion cin o dotmed | Bt meilizingathegenersl des
of adjacent teeth, said belt construction having a | and area between

adj acent t eet hmethodl andbepparatpsndidedosetk finnthreg afdremeritéionest patint bp Fkues
sides of said belt construction, said backi ng menber being mainly fornmed 20

from a second Nsol gri8: 206ambeeguse dhais ifoundi that| the sepjymeric majgriali ghat
material of said teeth d s substantially free of fi s therein, sajd
material of %da§ B e %Fﬂ%in?%ﬁ?i ﬁb"’?@uﬁ% Fﬂé‘ie‘fg{‘ﬁ?‘ ttheafeé\?(ﬁﬁace
of  each tooth, ereby said [oining surfaces.defin n loterface lin
tHepobot veen. TEEER i & piangef; fmifer to M Aicdinsgf iS, of ofik Sis o
tensil e nenber, gt | b d _ i p siges h
respective too ié}tpgpéﬁtes S131| gﬁ{ﬁeﬁgrrggg?ﬁogﬁﬁoﬁl.ggi géfeg‘stpe{cat il\‘/lfeﬁ?%ofﬂo'and
then back to 3585,beg1si | e menber at a point - _

1o - Further according to the present invention there is provided a
method of making a beit construction having opposed sides and
comprising: a tensile member intermediate said opposed sides; a
‘plurality of teeth defining one of said opposed s{deé of said belt
construction and being mainly formed of a first polymeric material

15 that has reinforcing fibers therein, each tooth having opposed sides

4 that are disposed in spaced relation to adjacent sides of adjacent
teeth, said belt construction having a lland area between adjacent
teeth; and a backing member defining the other of said opposed sides
of said belt construction, said backing member being mainly formed
material of said teeth and is substantially free of fibers therein,
said material of said backing member having a surface that joins with
a surface of each tooth, whereby said joining surfaces define an
interface line therebetween, said interface line for each tooth

25 extending from said tensile member at a point inboard of one of said
opposed sides of the respective tooth into the said medial portion of

said respective tooth and then back to said tensile member at a point



5a inboard of the other of said opposed sides of said respéctive tooth,
whereby part of said material of said backing-nenber defines part ofthe,
medi al portion of each tooth, said surface of saird backing nmenber’j oi ni ng
with a surface of said first material in each |land area, 5 whereby said
joining surfaces in each | and agga define an.interface |line therebetween;
the i nprovenent characterized by the step of formng said interface line in
each land area to have a portion thereof disposed spaced fromsaid tensile
menber on the side thereof opposite to the side thereof that faces toward
said teeth. 10 It was found according to the teachings of this invention _ ;
that the aforenentioned belt construction of this invention can be nade by
provi di inpoard)reforthd othen odi sgidsopmp seldesidess of esatdnibsypeabivet tédth,dr um t hen
di sposing the first polyneric material about the tensile nmenber, 15 then

di sposiwlexehy pamtonll spidymetériahwfesaidl batking -mepber defines partr of *
material, and then subjecting the drumto heat and pressure to cause the
mat er i athet megials pontieon tofapeh tpathyr sald FABtacsyof .P‘Fé“i) iegkinga mepbsr exudes

t hrough, the tensile and info.t rooves, and

the secliBingat®itnae gﬁr}ggée ? gr'ir g%ﬁﬁt tfiléi’gsett g?r‘éﬁ%\lzl'gaslnéﬁbéa"ﬁo.l- ! d t he
g;gﬁv z%l?%fjeb%*msgi& qgix%rngmég&ajtcgs dlerI ierl%h??and a-rgé éerﬁné & riil@iglefalc.é ne for
line therebetween; the improvement characterized by the step of
forming said interface line in each land area to have a portion
thereof disposed spaced from said tensile member on the side thereof
opposite to the side thereof that faces toward said teeth.
10
It was found according. to the teachings of this invention that
the aforementioned belt construction of this invention can be made by
'praviding a groo{red dr.um, disposing fhe t.ensile .member about the drum,
then disposing the first polymeric mater_ial about the tensile member,
15 then disposing the second éolymeric material abouf the first. polymeric
-material, and then subjecting the drum to heat and pressure to cause | v
_ the material to be forced toward the 'dx_-um, whereby the first material
exudes through the tensile member adjacent the grooves and into the

grooves, and the second material exudes through the tensile membér

20 adjacent the grooves and into the grooves to define

25
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Accordingly, it is an object of ithis invention to provide an inproved belt
~constructien having one or nore of the novel features of this invention as
set 5 forth above or hereinafter shown or described. Another object of thls
invention is to provide an inproved nmethod of making such a belt
construction, * the method of this inyegtion having one or nore of the
novet features of this invention as set forth above 10 or hereinafter shown
or described. Brief Description of the Drawi ngs The features of the

invention, and its technical vant een fromthe follomnng
desg;%ptlon of pFEFe?PE&rgﬁESdﬂﬁgﬁt Sﬁé%hégg *h the.clains and 15 the
acc anyi ng draw ngs, | 2 r i oy, CI 0SS-
sectional view |IIustr% ?ﬁ§g3n313 gﬁ'#gh? o?b§%§&|%?dﬁpbfgg eI1:])bn

construction of EB' ?rb’(}‘i@@t AN imprGved belt TOMIERUCHioN Neinp\dhe per- 20
spective view ill rati'ng the apparatusand nethod of this invention for
formng the bel toQOﬂa&euetfl eheOfhovle® feathir@s df this dmvargedn as set

. fragnentary, cross- sectional view taken on line 3-3 of FIG 2; FIG 3 25
illustrates oe $oephi abolve wrt hedednafities ishoam jogn demcxfidred.ng the bel t

canstruction of FIG 1; FIG 4 is aviewsimlar to FIG, 3, and
, Another object of this invention is 'to provide

an improved method of making such a belt construction,.

I

Sl : the method of this invention having one or more of the
novel features of this invention as set forth above
10 or hereinafter shown or described.

Brief Description'of.the Drawings

The features of the invention, and its technical
advantages, can be seen from the following description
of preferred embodimente. together with the claims and

15 the accompanying drawings, in which:
FIG., 1 is an enlarged, fragmentary, cross-

sectional view illustrating one embodiment of the im-

ot
proved belt construction of this invention;
FIG. 2 is a schematic, broken away, per- -
- 20 spective view illustrating the apparatus, and method

of this invention, for forming the belt construction
of FIG. 1;
FIG. 3 is an enlarged, fragmentary, cross-
sectional view taken on line 3-3 of FIG. 2; FIG. 3
25 1illustrates one step in the method of this invention
for forming the belt construction of FIG. 1;

FIG. 4 is a view similar to FIG. 3, and



7 illustrates another step in the nethod of this invention for: formng the
belt construction of FIG 1; FIG ‘5 is aview simlar to FIG 1, and

i | lustrates another enbodi nent of the belt construction of this invention;
5 FIG 6is aviewsimlar to FIG 2, and illustrates apparatus; and
the method of this invention, Tor formng the belt construction of FIG 5;
FIG 7 is an enl arged, fragrrentary cross-sectional view taken on line 7-7
of FIG 6, FIG 7 being a viewsimlar to FIG 3 and 10 illustrating one
step in the nmethod of this invention for formng the belt construction of-
FIG 5, and FIG 8 is a viewsimlar to FIG 7, and illustrates another

PLeP Bt Aol 7 AR aBokObe B OGRS RRERL L0, O

of thlﬁelgéﬁQnédmraéﬁoﬂe&plﬂ@f tier-illustrated and described as being
particularly adapted to provide belt constructions formed of particular

materi al S;FIG, 5S ik0ab&idd WnEAest @6d FIGA 1! hehd' 31 hilitPa i@ dhbBfe P tHi'S
i nvention can be utilized singly or in various conbinations thereof to

provi ceenbodlimextvodt thee bebth cohstmedion obtthds imwbrtionts, as desired.
Therefore, this invention is not to be limted to only the enbodi nents
i1l dstrat e‘HG nét i &IrdewWn@imilag to FIG. 2, and illustrates apparatus,

and the method of this invention, for forming the belt construction of
FIG. 5; ' : U
FIG. 7 ié an enlarged, fragmentary, cross-sectional view taken on |
line 7-7 of FIG. 6, FIG. .7 being a view similar to FIG. 3 and.
10 illustrating one step in the method of this invention for forming the
belt construction of FIG. 5; and
FIG. 8 is a view similar to FIG. 7, and illustrates another step
in the method of this invention for forming the belt construction' of
FIG. 5. | |

15

Modes for Carrying Out the Invention
While the various features of this invention are hereinafter
illustrated and described as being particularly adapted to provide
belt constructions formed of particular materials; it is to be
20 understood that the various features of this invention can be utilized
singly or in various combinations thereof to provide belt

constructions formed of other materials, as desired.

Therefore, this invention is not to be limited to only the

embodiments illustrated in the drawings,

25



because the drawings are nerely utilized to illustrate sonme of the w de
variety of uses of this invention. Referring nowto FIG 1, one enbodi nent
of the inproved belt construetion of this invention is gen- 5 erally

i ndi cated by the referente numeral 10. The belt construction 10 has opposeqd
sides 11~and 12, and conprises a tensile menber or nmeans 13 di sposed interx
nedi ate the opposed sides 11 and 12, a|ﬁlﬁzﬂity.of teeth that are
~generally indicated by the reference 10 nuneral 14 and define the side 12
of the belt con- struction, and a backing nenber 15 which defines the side
11-of the bel t bepausaidilioofraphings tare mensle weklized 1 oillvsthate con-
st™dction 10 can conprise any, suitable structure, the 15 enbodj nent t her eof
i | lustrated inSome @fatibeydidanvariatss of j15p%I9% tiks siaveentierde cord

R N
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pol ymori ¢ mat e 7 AR 5 o ke BmARERION Bith Tootn 1
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tooth 14 are shegprises a tensile member or means. 13 disposed inter-

hod mediate the opposed sides 1l and 12, a plurality of

teeth that are generally indicated by the reference
10 numeral 14 and define the side 12 of the belt con-
struction, and a backingz member 15 which defines the
side 1l of the belﬁ construction.
While the tensile section 13 of the belt con-
struction 10 can comprise ény suitable structure, the
15 embodiment thereof illustrated in the drawings com-
prises a plurality of side-by-side cord strands formed
W of substantially non-stretchable polymeric material in
a manner conventional in the belt making art,-as will
be apparent nereinafter; therefore, the term '"tensile

20 member" will be hereinafter utilized for describing

. the tensile section 13 of the belt construction 10.

The teeth 14 of the belt comnstruction 10 are

- mainly formed of a first nolymeric material 16 that
has reinforcing fibers 17 therein. Each tooth 14 has

25 opposed sides 18 and 19 that are disposed in spaced

relation to adjacent sides 1Y and 13 of adjacent teet:

14, The sides 18'and 19 of each tooth 14 are showm




-9- as being flat and angled relative to the | ongitudinal
construction 10, which axis is dis-

axi s of the belt
posed parallel jto the tensile nmenber

13. The sides 18 and 19 can conprise the driving or driven parts of 5 the
~ teeth 14 in a manner well known .in the art. How ever, it is to be
- umder st ood that the cross-sectional configuration of the teet h- 14 can have

9

any other suit- able profile, rather’ than being substantially trape- zoidal

as illustrated in FIG 1, if desired 10

The belt constructjon 10

e i‘t”dagél?:%iatg?%itegi%r : f_i”er %JE St b%}aj Yol S0 10 e 50;5,(,-”\
conve

10 |snmlag§a 15 b8, BG Bl sonebh '%%ffy'ﬁfﬁfé S e AT BT Al
separate fr
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- +joining Sur

aces 2

surface 33 Lhal yooicas Wolb:at S0 urfy s 20 @apFed ogibrs et eby the

fine an interface |ine 24 therebetween. The

i nt er sacenlel Reeth Y 9AG dafidy el tiansion fi®eeastde Rowef the tensile
at a point 26 inboard of tie opposed side 16 of the respective 25 )

tooth 14evh&¢°1kh&§“ﬂ$EﬂeruﬂdatxtdﬂdtthatesmecarwssisechldualgeneraIIy

i ndi cat ed by, the reference nuneral 27), and then back to the side 25 of

the tensiconfiiguration of the teeth 14 can have any other suit-

ber 1

10

15

20

25

able profile, rather than beinz substantially trape-
zoidal as illustrated in FIG, 1, if desired.

The bLelt construction 10 has land areas that.
are generally indicated by the reference numeral 20
in FIG. 1, and are respectively disposed between ad-
jacent teeth lh‘as_is conventional in the art.

The backing member 15 of the belt construction
10 is mainly formed from a secund nolymeric material
21 that is initially separate from tihe material 16 of
the teethr 14, and. is subst&ntia!ly free of reipforcing
fibers therein. The material 21 of the tackinx nenber
15 has a surface 22 that joins with a surface 23 of
each tooti, whereby the joinin_: surfaces 22 and 23 def
fine an interface line 24 tiherecet~een.

ihe Lnteraace llne 24 for ecach tooti: 14 extends

from one side 25 of the tensile -...:ter 13, at a point
26 inboard-of_the_opposed side 15 of the respective
tooth 14, into the medial portiun of the respective

tooth 14 (generally indicated uy t.e reference numeral

27), and then back to the siae 25 of the tensile member

L



- 10 - 13 at a point 28 that is inboard of the other opposed side 19 of the
respective tooth. In this manner, a part 29 of the material 21 of the
backi ng nmenber 15 defines part of the nedial portion 27 of each tooth 14. 5
The interface line 24 for each tooth 14 is substantially arcuate between -,
the points 26 and 28 thereof in a manner sinmlar to the interface line for./
each tooth of the belt construction set=-fébth in the aforenentioned U. S.
patent to Wetzel, No. 4,235,119, 10 whereby this patent is being

incorporated ini9 ;gi§1€5§ﬁgo§gr§hgg §bi snpeke eggeggggP@P%g ;?§o§gﬁface‘22

of ¥he backing nenber also joins wth a surface st materia

16 in each | andspd€al@0of WeRE ch¥shBELiQbNEBOtAU' f 26eth23 ABHRE? 3@ i N each
1and area 20 define an interface 1ine 31 therebetween. The interface |ine

31 in each | andparea220cbf théembebtigdn2lr o€t khe blcRinghmembeyens on has a
portion 32 that is disposed spaced fromthe side 33 of 20 the tensile
menber 13 and ideffomes apaytpafathel meddak- pootidhe27ndér kach tooeh3léef
each land area 20 joins with the interface |lines 24 of each tooth 14
adj acent thedeto by alherinter8acehtinef 2é6hfiorerashdtobehvwdénishe opposed
stdes 25 and 33 of the tensile nmenber 13 25 through the spaces between
adj acent cord stykskaneialhy arcuate between the points 26 and 23
. thereof in a manner similar to the interface line
ot for each tooth of the belt comstruction set forth in
the aforementioned U.S. patent to ﬁetzel,'Ho. 4,235,119,
10 whereby this patent is being incorporated into this
disclosure by this reference thereto. |
The surface 22 of the backiﬁg member 15 also
joins with a surface 30 of the first material 16 in
each land area 20, wherebyithe'ioinihg surfaces 22 and
15 30 in each land area 20 definé an interface line 31
therebetween.
The interface line 31 in each land area 20
of the belt construction 10 of this invention has a
portiqn 32 t;hat is disposed spaced from the side 33 of
. 20 the tensile member 13 and is generally parallel there-
to. The interface line 31 of each land area 20 joins
with the interface lines 24 of each tooth 14 adjacent
thereto by a portion 34 thereof that extends between
the opposed sides 25 and 33 of the tensile member 13

25 through the spaces between adjacent cord strands of tl.e

tensile member 13, as will be apparent hereinafter.

The interface line 31 has opposed arcuate portions 35




tensile nmember 13, as will be apparent hereinafter. The interface line 31

has opposed arcuate portions 35 in each land area 20 which join'the-
substantially straight portion 32 thereof with the opposed inter- nediate
portions 34 thereof as illustrated. In this nanner, it can be seen that the

~:~inter- 5 face line 24 for each tooth 14 of the belt construction 10 of

. --this invention, as well as the majgr portion 32 of the interface line 31
for each land area 20 of the belt &dn3truction 10, are di sposed spaced from
the tensjile nenber 13, thug.reppvjng any tendepcy of ;1Q.a shearing effect
to take ¥Wa%%391f§%%haFﬁ?e§PaU 1F#n391§4t ftd S s%?&ﬁ& tensile menbery ;s

13, si h I ' f the.i f i .2 d31b h
materi ol Seunianh BaPEhae 32, BrProEniakl Ehe BERaetE ABHE N 13 are di sposed
at an anglgs L€ g§6¥éi&§s 39-EﬂErLBEghguﬁiiﬁkcééhﬁde3th¢ tensile member 13
and, thus; Wwou Oppose any shearing torces being, applied to the teeth 14

during the driysngepl fkhiER, OpE" BkhOBEOkeRhe chalel chTiRL on 10 in 2

manner that is we nown Inthe art. I'f desired, a conventiona

rei nforcfige f PRk C24BESE! 8hcBR6£68BNDE4ULIE! kBl bled £C@vals tith taRpPsed si des
18 and 19 of each tooth 14, as well as to cover the bottom surfaces 37 of

each toolf d# ehdstdevéntion), sasfwel3dsotheambjbengoatdan2@2 as
|IIustreg§mLhe interface line 31 for each land area 20 of .
the belt cbns;ruction 10, are disposed spaced fme
‘the tensile member 13, thus removing any tendency of
10 a shearing effect tO:-take place at such interface |
lines 24 and 31 along the tensile member 13, since
the only portiomns 34 of the interface lines 24 and 31
between the méte;ials 16 and 21 that aétﬁaLly'éngage
tne tensile member 13 are disposed at an angie'relativé
15 .to the longitudinal axis of the tensile member 13
and, thus, would oppose any snearing forces being
applied to the teeth 14 durine the driving or driven ;~)
operation of the belt construction 10 in a manner
that is well knowm in the art.
20 : If desiréd, a’ conventional reinforcing ‘fabric
material 36 can be utilized to cover the opposed
sides 18 and 19 of each tooth 14, as well as to cover
the bottom surfaces 37 of each to?th 14 and the
bottom surface 38 of each land area 20, as illustrated

25 in FIG. 1.

It has been found according to the teachings of

this invention that the belt coanstruction 10 illustrated




25 tn FIG 1. It has been found according to the teachings of this

i nventiom that the belt. construction 10 illustrated - 12 in FIG 1, and
previously described, can be fornmed by utilizing a nethod and apparat us
simlar to the nmethod and apparatus disclosed and described in the
aforenentioned. U. S. Patent to Skura, No.. 3,0¢8,206, 5 and the

af orenentioned U S. Patent to MIler, No. 3,535,946, whereby these two
patents are being in- corporated into this disclosure by this reference

thereto. For exafpfeg rffeEgPC?ﬁ%%iB@W1§a@%sEQiﬁbg§-c%nlge Fodmed Wherein

t he=appar at us, and ref hod s’in- vention, for making the belt

coft ruct i on 10pgpf uEiﬁzin'%Sagﬁi@Ql'@'d' ¥nid"dppakradulay sihd 1aef ¢t nuneral
40, and conpriseS a drum 4I that has a plurality of longi- tudinally

di sposed and spmeeHodpant mRppatrlatusgdicecdoskd 4nd keseribeidhdn adieh 14 of
the belt construction 10 are subsequently fornmed in these grooves 42. The
grooved drum 4laferémentdoned ¥p&r.aPadtentb-tosiSkuriagl Ng.i 3,078,206 manner
as set forth in the aforenentioned patent to Skura, No. 3,078, 206; there-
20 fore, thé® dandi tbet pépremensdones s .sPatent: ko Hdddexn, Nohen f or ni ng

Lhe bel tconstryebgng} oy BRI Po Wit LS HS AR Tc cover %6

corporated into this disclosure by this reference

<

1

xxg thereto, _

| For example, reference is now made to FIGS. 2

10 and 3, whgrein thé3apparatus,and.method- pf this in-
ventibn,fbr making the belt construction 10 of FIG. 1
is generally indicated by the reference numeral 40,
and comprises a drum 41 that has a plurality of longi-
tudinally diéposed and spaced apart pafallel grooves:

15 42 therein; the teeth 14 of the belt construction 10
are'subséquently forﬁed in these grooves 42. |

The grooved drgm 41 is formed and operated sﬁb-

stantially in the same mannef aé sét forth in the
aforementioned patent to Skura, No, 3,078,206; there-

20 fofe, the details thereof need mot be set forth.

'~ However, when forming the belt construction 10
of this invention, the stretchable fabriclcover 36 is
first disposed about the drum 41, with the oppdsed
ends of the fabric cover 36 either being Butt joined

25 or overlapped as desired, with the butt joint or over-
lapping of the fabric material 36 taking placé along

an ungrooved portion 43 of the drum 41 in a conventional



first dlsposed about the drum 41, with the opposed ends of the fabric cover
36 either being butt joined 25 or overlapped as desired, with the butt -
joint or over- lapping of the fabric material 36 taking place al ong an

. ungrooved portion 43 of the drum4l in a conventional - .13 - manner.

" Thereafter, the tensile nmenber 13 is. disposed on top of the fabric
covering 36 by suitably wi nding onei®r-nore cords on the fabric covering;
adj acent turns 5 44 of the tensile menber 13 are spaced from each Qther the
desired distdnce or conbinations of dis- tances, with FIG 2 nerely being'a
schemat i @38WRH ng of such spacing which will permt the polyneric materi

| é?ﬁﬂgr e ot orBEee ##%3255%553“3%55%8% by 41 BeBasd °Pﬁf§ e s
1 6 :
abutt ng 598 611 o G P BEEE o 808PLA 36 g sk TFRRRY EbRIAS BRSO |0

Wil e thedihe éerél &Eecp@'wm& 8BLeriak, 18d5aRehRe kapdan v and

hoaneneoust sposed therern, It Is also pBSsibre that the fibers 17

coul dd53 g i gt @k t HEONO Uhedhbér "8 Cat8l sphced! Brbficegehodi ment il us-
trated in FIGS. 1 and 2, the fibers 17 in the material 20 16 have been
ori ent ed d thétiCthé d@é&fé@taihe&ﬁcéoﬁﬁ combinations of dis-
tances, with FIG. 2 merely being a schematic show1ng
of such spacing which will permit the polyueric |
material 16 and 21 to exude therethrough.
10 Theréaftér, a layér of the first polymerié
material 16 is disposed abdut the drﬁm 41 on.top of
the tensile wember 13,.with the“opposed eﬁ&s 45 and 46
thereof being disposed in abutting'relation as rep-
resented by the bitt line 47 in FIS. 2. '
15 ~ While tne floers 17 in.the poljnerlc:uaterlal 16
can be randomly and nonoaeneously disposed therein, it
is also poss1b1e that the fibers 17 could be oriented g
througiiout the material 16. In the embodiment illus-
‘trated in FICS. 1 and 2, the filers 17 in the material
20 16 have been orien;ed in such a way that their long
dimensions will mainly éxtend in a direction between
the opposed sideSIIS and lé of each tooth 14, as illus-
trated in FI?. 1, and therefore are disposed in a direc-
tion that is tranéverse to the lonzitudinal direction

25 of the drum 41, as illustrated in FIG. 2.

Thereafter, a layer of the second polymeric

material 21 is disposed about the drum 41 on top of




dimensions will mainly extend in a direction between the opposed sides 18
and 19 of- each tooth 14, as illus- trated in FIG 1, and therefore are

di sposed in-a direc- tion that is transverse to the l.ongitudinal directia
25 of the drum 41, as illustrated in FIG 32. .Thereafter, a layer of the

- second -polyneric material 21 is disposed about the drum 41 on top of

-14-. the first polyneric material 16. The |ayer of poly- neric material =21

has the opposed_gnds.48_and, 49 thereof disposed iR, abytting relation, as
3 20389 1 B304

represented by TRG bhttc|PRLVEBTHR BRESTSE SAFEEPTIRE BRMYS 36, 13,

16-and 21 of thﬁePfét%%9§$%522§iOHaQOFHQVSBPQSQthﬁﬁgggg-Eﬂdtﬁg’“gappEd

~ar'dstind condition on t m as rllrustr 2 and

col | apsi bl e | ackgizaptasbougid! 2ndkpgeesfs rayadibhe 33Meepidsbited

j acket - wr apped um 10 41" 1s di spose pressure c wher el n heat

and pressure argyapRéi Bdc8ddingt sohensprgoundi ng jacket, as well as inside
the drum41l, to not only neat the material 36, 13, 16 and 21, but also to

force the ma§erial 16afigr2¢heopardst B6,dL3M 46 ands@ihof thendeltS that
the.material 16 and 21 will forma belt sleeve, fromwhich the individual

belt constructicosstbuctiohelfuhaequbathydtyposédi Sabehe wirapped s for nmed
in the manner illustrated in FIG 4 by having tile covering
around condition on the drum 41 as illustrated in

"

. FIGS. 2 and 3, a collapsible jacket (not shown) is
disposed around the same and the jacket-wrapped drum
10 41 is disposed. in a pressure chamber wherein heat and
| pressure are applied against the surrounding jacket,
as well as inside the drum 41, to not only heat the
material 36, 13, 16 and 21, but also to force the
material 16 and 21 toward the drum 41 in such a manner
"15 that tine material 16 and 21 will form a belt sleeve,
from wiiich the individual belt constructions 10 can be
subsequently cut, This Lelt sleeve is formed in tle
ot manner illustrated in FIG. 4 by having the Ccvering
material 36 stretched and forced into tae grooves 42
20 to outline the grooves 42 of the druu 412as.the iieated
material 16 exudes through the tensile member 13 and
substantially f£fills the grooves 42 together with the
part 29 of the material 21 that also exudes through
the tensile member 13 to complete tihie medial portiom 27
25 of each tooth 14 in the manner illustrated in FIG. 4,

Such hieating and compressing of the material 21 -

and 1€ causes tie interface lines 24 and 31 to form in




material 36 stretched and forced into the grooves 42 20 to outline the
grooves 42 of the drum 41 as the heated material 16 exudes through the-
tensil e nenber 13 and substantially fills the grooves 42 together w.th the
~part 29 of the material .21 that alsp exudes through the tensile nenber 13
"to conplete tile nedial portion '27155‘ of each tooth 14 in the manner
illustrated in FIG 4. Such heating and conpressing of the material 21 and

16 causes the interface |i es<f4 anq%%& t%%éo migB -15- the manner

pr evi oudiR® FEEYEDHAF AP TR i BUS1 37 TeSRFi BB purpose, as wel |
as to cur.e_and sgcur.e.,t Initially, se t - red.,materials 16, 2L
and 36 i'M°oH ycofﬁﬁc&e‘:bb;%aqfﬁgsg \/ea%s‘p?gfsgﬁveaﬁi %E%%%qﬁ the belt making
art. Th j t{qlﬁffﬂ t ' et forth in the
af or enelnéﬁ%iréed .S, Pat en f*]gg%i%%ER%Q@B%%ggé&%%%E%ééuti lized to form
the beltygongt rayd i38 fkPfa tdidpldvedt bl byL 8By EULLY140 disposing the

| ayers 36, 13, 16-and 21 around the drum 4l and then applying heat and

Pressur gdld fi@iowd i keld e pe\eadngawt| | be cured in the condition
illustrated in FIG 4, so that individual belts 10 can be subsequently cut

fromthe resullhuyy kit tcstl dsvesdén tiedorehermathed ahé sppariaas been
renoved fromthe drum4l in a manner well known in the art.
tus set forth in the aforementioned U.S. Patent to .
Skura, No. 3,078,206, can be utilized to form the b
belﬁ_construction 10 of this invention by uniquely
'10 disposing the layefs 36, 13, 16 and 21 around the drum
41 and then applying heat and pressure to form the
belt éleeﬁe which will be cured in the comndition
illustrated in FIG. 4, so thaﬁ individual belts 10
can be subsequently cut from the resulting belt sleeve
15 before or after the same has been removed froﬁ the
drum 41 in a maﬁner well known in the art.

As previously stated, any suitable polymeric
material or materials can be utilized for forming the
layers 16 and 21, as weli as any suitable fiber

20 material or materials.can.be utilized for the_fiberé o
17 that are disposed in the material 16. |

Fox examplé, the polymeric material 16 can com-
prise a high ooney fiber-loaded elastomeric material,
such as a neoprene rubber loaded with non-metallic

25 ofganig.fiberé that have a diameter in the approximate
range of 0.001 to 0.050 of an inch, and a length in

the approximate range of 0.00l of an inch to as much




As previously stated, any suitable polyneric material or materials can be
utili,zedfor formng the layers 16 and 21-, ‘as well as any suitable fiber
20-material "or materials can'be utilized for the fibers 17 that are
di'sposed in the material 16. For exanple, the polyneric material 16 can Y
com prtse a high Money fiber-}oaded el oneric naterial, such as'a -~
neopr ene rubber | oaded with non-netallic organic fibers that have a

di aneter in the approxi mate range of 0.001 to 0.050 of an inch and a  _
l'ength in the approxi mat range of 0.001 of an inch to as as one

inCh, and wher &®noR%e Taghyr 3Rd Wherain %M%’f% ]r%th%ﬁg ébf‘f°°ne}'

cgproximiely 1,49 0?1, a@fpr%”ﬁ%%a% i e '”de%}é‘aiti‘g &g 0 °

2,000 d t f. [ & '

exanpl gsi‘o?nt hg#&%&%“—éﬁ Eille?qp S:r%u\‘ai C‘Pé?;? ﬁoat t"'ﬁ‘i ‘%‘gﬁrr]rf%ﬁff?/ ric
terial 21

10 mavely 80"t ergREi L W%ﬁ% 44 il B e s e STE Y 50

to 40 mm when R 'ﬂdo@f%p AN T a0 al%rﬁd’é:fdﬁﬁ:é""éf‘ ¥t £a Of

»2, 000 psi mhlle at 'a tefiperature of [err]. It "has al so been *f ound accordi ng
to the teachi ngy RF5°fF this |nvent|on that the material 16 that fornms the

€

o In such example for the material 16, it is pre-

ferred that the ocuter polymeric material 21 comprise
a gum rubber having a liooney !iL/+4 rating of approxi-
10 mately 80 to 100 at 212° F., and a Garlock Flow Index
of approximately 3C to 40 mm when being forced through
the 0.100 orifice with a pressure of 2,000 ?si while
at a temperature of 275° F
. It has also been found according to the teachiﬂgs
15 of this invention that the material 16 that forms the
main portion of the teeth 14 of the belt construction
Sd _ 10 can initially comprise two different and separate
layers of fiber loaded polymeric material. _ |
For example, reference is now wmade to fIG. 3,
20 wherein another embodiment of the belt construction of
s this invention is generally indicated by’ the reference
nuneral LOA. Parts thereof that are similar to like
varts of the belt comstruction 10 of FIS. 1 previously
described are indicated oy like reference numerals,
25 followed by the reference letter A,

As illustrated in FIG. 5, the belt construction

10A is substantially the same as the belt constructicn




main portion of the teeth 14 of the belt construction 10 can ini-tially
conprise two different and separate |ayers of fiber |oaded polyneric
r.nmaterial. For exanple, reference is now nade to FIG 5, 20 wherein another
~enbodi ment of the- belt construction of this invention is generally
."tadi cated by the reference numeral 10A. Parts thereof that are‘similar to
like parts of the belt constructi onl¥0o=of FIG 1 previously described are
indicated by |ike reference nunerals, 25 followed by the reference Jetter

"A". As illustrated in FIG 5, the belt construction 1QA i§ substantially
the same 1@ phevbeuslyofsseribpdn excepf tigty %d&ﬁ °ﬁ§§cr|bed except &2

h dd | 51 _ d i -
Eregia? 0 ThTBE JherF RMTBRFAF @aﬁ%ﬂr&fﬁgﬂ B%[ Fhepde At HFET01A of the
15 The,| 51 fib 53
tﬁgrgP% qgggﬁaFﬁeA?Fbgsé % %ggl 8%8%&5 g?%h%'gﬁieé#ﬁa §:$$Zrehte{ﬁan
t he di t f t f 16A. F
exampl o BaPRFRaLPiRoh? (AR, Hackifiz i b%errl B e TR 31050 Can be
orientsd be BHEimariR lg%%ahh'ie 591 1aG! iFabads (93 diik i Mpstions thereof s

sub- stTan y par to the axis of the drum41A so as to be di sposed
subst ant i ghby rabeds’ 58hbedd! 8rithtdd/dn a direction different

than the direction of orientation of tihe fibers 174 in i
the material 1EA.
For example, as illustrated in FIG. 6, the fibers:
10 53 in the layer 51 can be oriented in such a way that
the direction of the long dimensions thereof is sub-
stantially parallel to the axis of the drum 4lA so as
. to be disposed substantially at a right angle relative
to the direction of the long dimensions of the oriented
15 fibers 1l7A of the material 1da.
However, it is to be understood that the fibers
53 and/or 17A need not be oriented or can be oriented
in a different direction or directions than illustrated,
if desired.
20 In any event, the polymeric materials 16A and
52 exude in unison through the tensile member 13A
during the forrming of the belt comnstruction 10A as
illustrated in FIGS. 7 and 8, so that the material 52
defines the interface lines 24A and 31A with the sur-
25 face 22A of the second polymeric material 21A in the

manner previously described, the polymeric material 52 : -

likewise forming a similar interface line 54 with the




to the direction of the | ong di nensions of the oriented 15 fibers 17A of
the materdi al 16A. However, it is to be understood that the fibers 53 and/or
17A need not- be oriented or can be oriented in a different direction or

directions than illustrated, if desired. 20 In any event, .the -
pol ynert-c materials 16A and 52 exude in_ufpgsgn through the tensil e nenber .
13A during the formng of the belt construction 10A as illustrated in FIGS.

7 and 8, so that the material 52 defines the interface |lines 24A and 31A.
with the sur- 25 face, 22A of the_second polyneric material 21A in the
marher previ ousRytemieli bed asndlhusyraFee.naterial 52 likewise formng a
siml ar interface Iiaﬁ 54 mﬁﬁh t he -1aﬁnatgrial 164.3s iI%ustrated. | t
has been found that whBnD@%iPESRnEOTRE FRBCNHDERI HEELE31854ERBALFR f or ming

5 194 that T orHkEERERbRr P2 28k oF Bhnim nEar Bt g0 Eheo B kRS sRREE a8, Y7
s less than theoamopgt glolde 9a"hafdrehi! DEABECERE! pabudhe! HeyRacking

menber 15 that fTorhs eac € be construction Yo.

Neverthel esss tiisr grbkt E9fi NERG! pafe OR SEACKE hpashll bottiaBRsedaspaced

fromthe surface 25A of the tensile nenber 13A, while in the land area 20A,
the of each tooth l4A is less than the amount of the part '
e 29 of the material 21 of the backing member 15 that

§ %

forms each tooth 14 of the belt construction 10.
levertheless, the resulting interface line 24A

10 is still disposed spaced from the surface 25A of the
tensile member 134, while in the land area 204, the
portion 32A of the interface line 31A is disposed spaced
from the sidé 33A of the tensile member 13A. Likewise,
the majority of the interface line 54 between Ehe

15 materials 52 and 16A is disposed spaced from the side
25A of the tensile member 13A in the teeth 144, and is

;ﬁ; spaced from the side 334 of the tensile wember 134 in
the land areas 20A so as to tend to prevent siiearing
between the intérface lines 24a, 3lA and 54 at tine

20 tensile member 13A for the reasons previously set Eortﬁ.

. : _Tﬁe-belt construction 10A is made in substantially
the same manner as the belt construction lU previously
described, whereby the parts of thé apparatus 40A illus-
trated in FIGS. 6, 7 and S that are similar to the

25 apparatus 40 of FIGS. 2, 3_anqm§ are indicated by lixe

reference numerals, followed by tlie reference letter

IlAft




portion 32A of the interface |line 31A is disposed spaced fromthe side 33A
of the tensile nenber-13A. Likewise, the majority of the interface I|ine.54
between the 15 materials 52 and 16A i s di sposed- spaced fromthe side 25A
of the tensile nenber 13A in the teeth 14A, and is spaced fromthe side 33A
“"of the tensile menber 13. in the Iag@ areas 20A so as to-tend to prevent
shearing between the interface line§”24. A, 31A and 54 at the 20 tensile
menber 13A for the reasons previously set forth. The belt construction 10A
i's made in substant] f t he sane nanner as the helLt-construction 10
previ ously deschf bbil EREBG LReFREPrs bofnbhd safFac@UPO0A il lus- trat ed.»

' FI GS. t.o t 0 of FIGS. 2, 3™
gﬂd 4 ares ?ﬁﬁlE%?Edtéﬁ PF@EeFéﬁg%Eﬁéglﬁﬂngﬁéi§s ?%%%gﬂgé ?he ref erence

the bel « MR8 PHRTRE adorhcBRLECERReERueE R AR evag R Dert S5
constructégggg Q&ev&ggg%g gq?&;kngla ey Bqa@hhgﬁhay r 51 of polyneric

5 materi Spbse out ayer Ain su hat t he opposed

ends 5% a@ﬁ:éh@i Qeailéz?!SEeé_laBbﬁtd'tﬁléoiﬁ el 18AUHE Badielation as defined
by the butt Iine 58 in G 6. Thereafter he | ayer 15A is disposed on top ¢

of the | aygy CRatnthBeopposet ends 56 and 57 of the 1ayer 51

»

are d1§posed in abutting relation as defined by | T
the butt line 58 in FIG. 6. Thereafter, the layer
154 is disposed én top of the layer 51 in the manner
10 previoﬁsly'described.
When the material for the layers 16A and 15A
is the same as the previously set forth example for
ﬁhe layers 16 and 15 of the belt construction 10, and
the additional thin layer 51 of fiber-loaded material
15 52 is the same as the material of the layer 16A except
that the fibers 53 tnereof have Leen oriented in a
direction at rizht angles to th -lbers 174 of the _ ~
materigl 16A, it has been_found titat the apparatus-
493 illustrated in FIG.-€ can be initially -subjected
20 to an outside steam pressure of approximately 120 psi,
with Q psi inside pressure, for approximately one-half- , *
a minute to allow the outside pressure to build up
enough.to seal ghe cure jacket (not showm) that is
-disposed about the drum assembly 40\ illustrated in
25 FIG. 6. At this time, and S6r approximately a periad

of four and a half minutes, the outside steam pressure

is maintained at approximately 120 psi while tihe inside




10 previously described. Wien the material for the layers 16A and 15A is
the sane.as the previously set forth exanple for the layers 16 and 15 of
the belt construction 10, and the additional thin layer 51 of fiber-Ioaded
material- 15 52 is the sane as the material of the layer 16A except that thy
~fibers_.53 thereof have been oriented in g .direction at right angles to the’
fibers 17A of the material 16A it has D Tound that the apparatus 40A
illustrated in FIG-6 can be initially subjected 20 to an outside steam

pressure of approximately 120 Wi fh O psi, inside pressure, for

appr oxi mat el y éﬁ@aﬁ‘aIPFeéshﬁrrﬁJtoft@eaqu t‘ﬁe ’rﬁjt’ﬁq}'é’-%gs"cﬂ ERRFWEET d up
erodigh to seal _the cu g) acket . not, sh that is disposed apput the drum
assenbly 40A i PRRENaCPd PST 25 QE Q§1 %ﬁﬁ%?tﬂﬁﬁf BTV %é%ﬁcﬁ?ﬁately

iod of f |
mal nt ai ned at °§8&%%%1§é&§|‘;ya%ﬁ* I o TR e TR RE RS
f thg o t £1lc d
St cam pr essur o Toros I SPEF B EASE d’]’ i Lo e L o
material 164 t QneoRi®XiviR Yendiald ]l“é'%éter]fjﬁ A (Feduifed | QY te tddugh the

tensile nenber 13A s presuned to be corn- plete ‘under O psi inside

pressure, and phevetsider 0lpARThIiAd Py | Yarkd itk atateriup
t enper ature

s 16A and 52 is partially cured at a cure temperature
-~ . of approximately 250° F. so that the material 16A and
52 will not spring back leaving unformed teeth, the |
10 inside pressure is broﬁght from 0 psi to approximately
70 psi and the final cure of the Fortied belt sleeve is
performed._
It is found that the jum.rubler that forms the
layers 1% and 15A of the belts 10 and 10A in the above
15 exauples has a lower fl&w rate than the f£iber-loaded
layers 16 aad l6a and 51 through tine tensile riembers

13 and 13\ while eliminating the tendency for the

belt constructions 10 and 10\ to flex crack on the outer
side thereofl,
< 20 Therefore, it can be seen tiat this invention not

.only prevides irnproved belt constructions, but also
this invention provides improved aethods of making
such belt constructions. . |
Yuile the forms and methods of tnis invention no-
25 preferred have Leen illustrated and described as re-

quired, it is to pe understood that other forms and

method steps can be utilized and still fall within the




of approximately [err]. so that the material 16A and 52 will not spring
back | eaving unformed teeth, the 10 inside pressurgq is brought fromO psi
to approximately 70 psi and the final cure of the forned belt sleeve is
perfornmed. It is found that the gumrubber that forns the layers 15 and 15A
-of- the belts 10 and 10A in the above é exanples has a lower flow rate
than the fiber-|oaded | ayers 16 and 25/ and 51 t hrough the tensile nenbers
13 and 13A while elimnating the tendency for the belt constructions 10 and

10A to flex crack on the outer_side thereoC. 20 - Therefore, it can be,
seen that SCAPE % &8 @PReRdashiqLa®A/i des i nproved belt constructions, bjtr

al so this invention provides inproved nethods of naking such belt
constructions. While the forms and nmethods of this invention no 25

preferred have been illustrated and described as re- quired, it is to be
understood that other forns and nethod steps can be utilized and still fal
within the - 21 - scope of the appended cl ai ns. .22

ot



CLAIMS 1. - A belt construction haV|n des, and conprising: a
tensile menber internediate said ﬁ!ﬁ) ﬁ@f“ llpl urallty of teeth 5
defini ng one of said opposed S|de nstruction and bei ng
mainly formed of a first polyneric naterlal that has reinforcing fibers
therein, each tooth having opposed sides that are disposed in spaced
relatlon to adj acent sides of adjacent2teeth, said belt construction having
a land area between adjacent teeth; .and a backing 10 menber defining the
other of said opposed sides of sai d belt construction, said backing nenber
betag mainly formed froma second polyneric material that is initially
separate fromsaid nmaterial of said teeth and is substantially free of
~fibers thereigg td material of said backing nenber having a surface that
joins with a5 e of 15 each tooth, whereby said joining surfaces define
an interface |ine therebetween, said interface line for each tooth
extending fromsaid tensile nenber at a point inboard of one of said

opposed si deslof BheeltspenstruetionOtHaving Coprdeedtdidds, Pahli @BmBhisiAf
respective tooth and then back to said tensile nenber at a point 'in oard of

the other of thsilkeaimemigrointbraieddsteofsakhioppoespaidesicat pRirhlityher abytpart
of said material of- said backing nenber defines part of the nedi al
portion of Jesdefinipgione §ﬁ|%1§mnpa§edcﬁ1dsauqf beickbelf nemdtenctionnand)being) a
.surface of said fir in each |and area, whereby said joining

surfaces in &Rl Yai‘dﬂﬁ? a° e‘FI ﬁ’é'sénPP}ﬂ“@rl’F&cE‘aF?’ﬁéltﬂ&teB@FV\é‘émf%mg

h t t d f |i,ne in each |.and area has a paortion
Cher oot - di apcibrd JRexd | stdh JonTf utfE drEnBel Hier Hoak; are dimoses in

opposite to thacah dGei 8RO to! h@&]aﬁéﬂessfd@g&r& Sifdcb ! Peeth, said belt

construction having a land area between adjacent teeth; and a backing
10 member defining the other of said opposed sides'. of said belt
construction, said backing member being mainly formed from a second
polymerlc material that is 1n1t1a11y separate from said materlal of
said teeth and is substantlally free of fibers therein, said material
of said backing member having a surface that joins with a surface of
15 each tooth, whereby said joining surfaces define an interface line
I therebetween, said interface line for each tooth extending from said
tensilé member at a point inboard of one of said opposed sides of the
réspective tooth into the medial portion of said respective tooth and
‘then back to said tensile member at a point inboard of the other of
- 20 said opposed sides of said respective tooth, whereby part of said
material of said backing member defines part of the medial portion of
each tooth, said surface of said backing member joining with a surface
of said first material in each land area, whereby said Jommg
surfaces in each land area define an interface line therebetween;
25 characterized in that said interface line in each land area has a

portion thereof disposed spaced from said tensile member on the side

thereof opposite to the side thereof that faces toward said teeth.



2. " A belt construction as set forth in Claim 1, characterized in that
~said first .polyneric material has said relnforC|ng fibers oriented,
therein. 5 3. A belt construction as set forthimtcHarm2, characterized

in that said fibers of said first polyrrtll mai,nly orienfed in
. a direction that extends between said o “ mmm”z Hﬂ!ﬁach tooth. 4. A

belt construction as set forth izs Jaim31, €haraoctenlz in 10 that
reinforcing fabric means covers said opposed sides of each tooth. 5. A
belt construction as set forth in aim1l, characterized in that said

interface line of each tooth is substantially arcuate between said :j

points thereof. - 15 6. A belt construction as set forth in daim 1,

charact gr | Zeéjs gé%%?%ﬁsrﬁlcgion A 'FQF foq'fthd?%eCla!l tqrfg% rack%ge}d' th each

| and aréa par al o sal nsi A bel t

constr “%h?” %ds%rQPnglﬁﬂer% a'nmtlzréﬁha}{a%(:t Eﬁlhzepelln?o#chﬁg S@berd Nterface |

line in each nd area I'ns wth sard interface line o
adj aceniopl fifte@dt ther®in, A belt construction as set forth in Caiml,
characterized in 25 that said first polyrrerlc material initially conprised
two separate |layers of polymeric material. -24-9. A belt construction
as set forth in CQaim 8, characterized in that said fibers in one of said
two | ByS8ks oakcbelti constdrustions asospt fartht imt Chaiiny 2 clparscterired in r st
direction, and said fibers in the other of said two |layers are oriented so
as to béhgh@ggnfxpapq yof said first polymeric material are mainly oriented

in a direction that extends between said opposed sides of each tooth.

4. A belt construction as set forth in Claim 1, characterized in

10 that reinforcing fabric means covers said opposed sides of each tooth.

5. A belt construction as set forth in Claim 1,. characte'ri;zed in
that said. interface line of each tooth is substantially arcﬁate
between said points thereof.

15
6. A belt construction as set forth in Claim 1, characterized in
that said portion of said interface line - in each land are-a.-_ . is

generally pardllel to said tensile member,

20 7, A belt construction as set forth in Claim 1, characterized in
that said interface line in each land area joins with said interface

line of each tooth that is adjacent thereto.

8. A Dbelt construction as set forth in Claim 1, characterized in
25 that said first polymeric material initially comprised two separate

layers of polymeric material,

ch tooth that is

A

-

(4]



5 disposed in a second directio ' i nt fromsaid first |
direction: 10. A-belt construct :]Q %l!ﬁ ﬂ Eﬂil n Claim9, characterized
in that said first direction is c a right angle to said 10

second di'rection. 11. A belt construction as set forth in Caim 10,
characterized i.n that said first dirgetion is a direction that extends
general |y between said opposed sides of each tooth. 15 12. A belt
construction as set forth in daimll, characterized in that said other

| ayer defines said interface line-with said second material, and is thinner
than said one layer. 20 13. A belt construction as set forth in CaimS8,
characterized in that said two separate |ayers conprise different polyneric
materials. 14, A Arebd1edcohstiabtion asbsét fortht inicCladi BAvVéHIFaotEI@set] ini des
and conprising: a tensile nmenber internedi ate said opposed sides; a 25
plurality of thettdaidefibarsignopre o6f saidl twapdapelrssiadesoriensed dobaktto be
construction and being mainly forned of a first polyneric material that has
rei nforci ng fshbéﬁfasltiaig:{ efligposed hin gvtfirstadingetipposand sHeidsfibers 2in tthet are
di sposed in spaced relation to adjacent sides of adjacent teeth, said belt

eonst ruct i on O¥BST ngE aspidhtwe JEVeRt wRRe oRipatedht s o2 hto bRy suhstieniially
menber defining the aqther of said.opposed,.sides af..said bglt construction,
Car d backi o SAENRER 0B A, SRRty PSR St oriR . SesRBhte B ore e ol
that is initigllsiggparate fromsaid material of said teeth and is
syubstantially free of fibers therein, ) ' '

10. A belt construction as set forth in Claim 9, characterized in
that said first direction is approximately at a right angle to .said

10 second direction.

11. A belt construction as set forth in Claim 10, characterized in
that said first direction is a. dire'_ction. that exténds 'generally
bétween said opposed sides of each tooth. '
15
o/ ' 12, A belt constfuction as set forth in Claim 11, characterized in
that said other lajer defines said interface line with said second

material, and is thinner than said one layer.

20 13. A belt construction as set forth in Claim 8, characterized in

that said two separate layers comprise different polymeric materials.

14. A method of making a belt construction having' opposed sides and
comprising: a tensile member intermediate said opposed sides; a
25 plurality of teeth defining one of said opposed sides of said belt

construction and being mainly formed of a first polymeric material

that has reinforcing fibers therein, esch tooth having opposed sides



A

"said material of said backing mentler having a surface that joins with a
- surface of each tooth, whereby said i _ efine an interface,
| ine therebetween, said interface lir : tl 10 extending from
said tensile nenber at a point inboa;ﬁwﬂuﬂa‘ﬂuﬂﬂmﬂopposed sides of the -
respective tooth into the said r_r?sdi al* Tan ef saitl respective tooth and
then back to said tensile nenber“at a point inboard of the other of said
opposed sides of said respective tooth, whereby part of said material of .
sai d backi ng nenber defines part of 15 the nedial portion of each tooth,
said surface of said backing nmenber joining with a surface of said first ;}
material in each | and area, whereby said joining surfaces in each | and area
- define 3pat R fdiSoddd Gn! BEAGRREIANE IO 16 hdAbENEBAesCBRT affbBEA®Ed DY the
step of formng said interface line in each land area to have a portion 20 -
t her eof tdbfiOSREA SPelte@ohstrictivrl Hetiifg | € Iaidoaireanbetwed dedjabentof
opposite to the side thereof that faces toward said. teeth. 15. A nethod of
maki ng aebth;t andns thackingomember edeffiininigh the atharnofl 4aid loppasedsides] by t he
steps of providing a grooved drum disposing said 25 tensile nenber about
sai d dr wh seidereldt sgapstmpetion.d spi¢ hacking reepembeing amaipuforeed) tensile ¢
menber, then disposing said second paolyneric material about said_ first
pol yner foRat cfecqnd Rth matez’eﬂsmﬁ/te& iTRitiatlyy separate ot moan saithg .
pressur Q_cau 1,d erj o] t rdesgad r ereby said
first rraat'é?f'laﬁq égu%%sd tt roug %sailgdsggsntfsa?':igﬁ n%er g&j g{é’gﬁg %’5\% ooves and_y

Into salgidiAtet 8P Sald HhoRE M nBRE hdvihe X WiFFadd IRKITORR! HilieNs! | €

nmenber adj acent sai grooves a Into sald grooves to défine sald
i nterfage durPsed Bt el tooth, whereby said joining surfaces define an

interface 1line therebetween, said interface line for each tooth
10 extending from said tensile member at a point inboard of one of said
opposed sides of the respective tooth into the said medial portion of
said respective tooth and then back to said tensile member at a point
inboard of the other of said opposed sides of said respective tooth,
whereby part of said material of said backing ‘memb'er defines part of
15 the medial portion of each tooth, said surface of said backing member
joining with a surface of said first material in each land area, A
wheéreby said joining surfaces in each land area define an interface |
line therebetween; the improvement characterized by the step of

forming said interface line in each land area to have a portion

[ &)

20 thereof disposed spaced from said tensile member on the side thereof

opposite to the side thereof that faces toward said teeth. -

15. A method of meaking a belt construction as set forth in Claim 14,
cm_mct"erized by the steps of providing a grooved drum, disposing said
25 tensile member about said drum, then disposing said first polymeric

material about said tensile member, then disposing said second

polymeric material about said first polymeric material, and then



charactericized by the step of di | ayer about said drum 10
before said step of disposing:-s r, whereby said fabric

| ayer covers said opposed sides of each tooth 17. A belt construction
substantially as herein described wtheeference to FIGURE 1 or FIGURE 5 of
t he acconpanying drawings. 15 18. A nethod as clained in Cdaim14 and
substantially as herein described with reference to FIGURES 1 to 4 or 5 to
8 of the acconpanylng dr awi ngs. 20 25 P

tooth. 16. A nethod of making aﬂmmmnonstructlon as set forth in Cla| m 15,

L
subjecting said drum to heat and pressure to cause said material to be
forced toward said drum, whereby said first material exudes through
said tensile member adjacent said grooves and into said grooves, and

said second material exudes through said tensile member adjacent said

[

5 grooves and into said grooves to define said interface line for each

tooth.

16. A method of making a belt construction as set forth in Claim 15,
characterized by the step of disposing a fabric layer about said drum
10 before said step of disposing said tensile member, whereby said fabrié

layer covers said opposed sides of each tooth.

17. A belt construction substantially as herein described with
reference to FIGURE 1 or FIGURE 5 of the accompanying drawings.

15
18. A method as claimed in Claim 14 and substantially as herein
described with reference to FIGURES 1 to 4 or 5 to 8 of the

accompanying drawings.

20

25



