METHOD OF MANUFACTURI NG RAW EDGE V-BELTS The present invention relates
to a method of manufacturing raw edge V-belts, and nore particularly to
a sinple nethod of manufacturing raw edge V-belts by grinding a plulakH%pot s
of portiiols simnultaneously over a 100-inches-or-nore |ong, flat-belt-shaped
vul cani z€d ‘annul ar " body installed on two drunms and cutting such ground
portions. Background Art Conventionally, there are two types of nethod in
manuf act uri ng raw edgeV-belts. One is an angle-cut nethod and the other is
a method in which a vul cani zed annul ar body is cut in square and then
ground in V. form (SCAM . The forner nethod conprises the steps of (1)
formng a | am nated body of belt on an iron cylindrical drum (2)

vul cani zing the belt form ng body; (3) cooling the belt form ng body; (4)
renmovi ng the vul canized and sl eeve-like belt form ng body fromthe drum

(5) storing the renuetHOp OFf MANUPACTURING( BAWHERGE! V-BEBFSt he bel t

form ng body to an expander drum and providing V-formcutting to individual
V-belts; (7) siding to grind the side surfaces of each V-belt by w nding
the V-belt on a pair of pulleys for reducing the_eccentricity of the

V-bel t; (8) inspectThe t present ip¥eptiend relagesur g ghe"‘?ﬁ%ﬁ%ct@&
V- belt. The |l atter nethod_to_be taken.in liey of the ahqve-, described
angl e- cut nmePASRLAGIAGING (FaWedde ¥ tPi'ng”l‘ﬁemﬁﬁﬁulpﬁr AT}Ys ifhr 8

to a predet eLiingd Wi H¥ RaAuliig rahtedGe ¥inadtt i yrihbifgd

plurality of portions simultaneously over a 100-inches-or-more

W, long, flat-belt-shaped Yulcanized annular body installed on two
drums and cutting such ground portions.
_B&ckground Art
Conventionally, there are two types of method in
manufacturing raw-edgeV-belts. One is an angle-cut method and
the other is a method in which a vulcanized annular body is cut
in square and then ground in V form (SCAM). The former method
comprises the steps of: (1) forming a laminated body of belt on
an iron cylindrical drum; (2) vulcanizing the belt forming
body; (3) cooling the belt forming body; (4) removing the
vulcanized and sleeve-like belt forming body from the drum; (5)
storing the removed belt forming body; (6) transferring the
belt forming body to an expander drum and providing V-form
cutting to individual V-belts; (7) siding to grind the side
! surfaces of each V-belt by winding the V-belt on a pair of
\ pulleys for reducing the eccentricity of the V-belt; (8)
| inspecting the sided V-belt; and (9) deburring the inspected V-
belt. '



However, the above-described nethods are only satisfactorily applicable to
manuf acturing belts whose size is relatively short (less than 100 i nches)
and thus presents probl ens when applied to manufacturing relatively |ong
belts (100 inches or nore). In the forner nethod it is difficult tg jymake
the vulcanized annular body for large width belts perfectly ci‘rcul ar
because it i‘nvol ves the expansion of an expander to which the -vul cani zed
annul ar body for belts whose width is large is transferred. Thus, when
providing V-formcutting to the vul cani zed annul ar body, the upper w dth
and angl es of tThe bbattércmetbodr tat ilkve takernbin ddeu iof) theadbowiesnal
step of siding, or grinding the side surfaces of the V-belt. This causes

i nconvalgagrikedfanglevany pethodi Agveldyess thg steprsl b cuhbingatheg t he
manuf acturing process. Al though variations in the widih and angles of the ;
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problems when applied to manufacturing relatively long belts

(100 inches or more). In the former method it is difficult to \J/
make the vulcanized annular body for large width belts
perfectly circular because it involves the expansion of an
expander to which the vulcanized annular body for belts whose
width is large is transferred. Thus, when providing V-form
cutting to the vulcanized annular body, the upper width and
angles ofl the belt becomes erratic, thereby requiring an
additional step of siding, or grinding the side surfaces of the
V-belt. This causes inconveniences of not only producing much
scrap but also complicating the manufacturing process.
| Although variations in the width and angles of the V-
belt are not so noticeable as in the former method, the process
of grinding the V-shaped grooves on a single belt basis in the
latter method impairs its produétivity and may even end up with
increasing the manufacturing cost. v
Disclosure of the Invention :
Based on an extensive study made to overcome the above ’

problems, the object of the preseni: invention is to provide a



simul taneously on a relatively long, flat-belt-shaped 5 vul cani zed annul ar
body wound on two druns and then cutting the ground V-form portions. To
achi eve the above object, according to the present invention there is
provi deds& met hod of manufacturing raw edge V-belts conprising the steps

of: 10

form ng an unvul cani zed belt anngl ar body inside out by

wi ndi ng respective conponents constituting the el ongated portion,
t ensi on-r esi st ant pethoédn ofamamufartesing praw-edgef Vi-belts,t whidhnensures

formon the ci rcurﬁ%ﬁnt :h@ca&'ér
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portion, tension-resistant portion, and compressed portion
of the belt in laminated form on the circumferential

. surface of a forming drum;

vulcanizing the unvulcanized belt annular body to
obtain a vulcanized annular body;'

revolving the vulcanized annular body by winding on a
pair of drums consisting of a drive drum and an idle drum
thereby to grind V-shaped grooves on the surface of the
vulcanized annular body with a grinding wheel consisting of
a group of grindstones whose cross-section is V shaped
which is in pressured contact with one of the drive or the
idle drum;

causing projections arranged on a positioning member
which is capable of gradually increasing the depth of
engagement to engage with the V-shaped grooves; and cutting
the vulcanized annular body into bolts. |

One example of a method according to the present
invention will now be described with reference to the
accompanying drawings, in which: .

Fig. 1 is a schematic front view of a manufacturing
apparatus having a grinding means for use in the method of
the present invention; Fig. 2 is a partial



sectional view of a grinding wheel; Fig. 3 is a partial transverse
sed?!onal view show ng a grinding proceSs; Fig. 4 is a perspective view of
a ramfedge V-belt manufactured by the manufacturing nethod according to the
present invention; and Fig. 5 is a partial |ongitudinal sectional VH@W

show ng t he nanufacturlng process of a vul cani zed annul ar body. (1)

drive drum (2) an idle drum (3) a grinding wheel (4) a V:shaped
grindstone of the grinding wheel (9) an unvul cani zed annul ar body (10) a
vul cani zed a (11) a p03|t|on|ng roller (12 a V-shaped
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canvass a brased canvass™ g sticity having a
i ntersectpiiyg, as- fs_ a partial longitudinal sectional view showing the
manufacturing process of a vulcanized annular body.
(1) a drive drum
(2) an idle drum
(3) a_grindiqg.whéel \J
- (4) a V-shaped grindétone of the grinding wheel
(9) an unvulcanized annular body
(10) a vulcanized annular bddy
(11). a positioning roller
(12) a Veshaped prbjection.of the positioning roller
(13) a pressure means |
(14) a V-shaped groove
(15) a combined belt
(16) a multi-blade cutter

(17) a raw-edge V-belt

A specific embodiment of the present invention will now
be described with reference to the accompanying drawings.

Fig. 5 is a partial longitudinal sectional view showing
the manufacturing process of a vulcanized annular body for use
in the present invention. An elastic canvass (5) such as a

biased canvass good in elasticity having a warp intersecting a

-4 -



weft at an angle of 90 to [err] is wound by one or nore plies around a
cylindricaﬁaforned drum (20) in the circunferential direction, i.e., in the
IongitudL{E? direction of a belt to be manufactured. Then, after w nding

t hereon am=upper rubber layer (6), a |l ow el ongation, high-strength
tension-resi stant rope (7) made of such a material as nylon, polyester,
aromati ¢ pol yam de, or fiberglass Is wound spirally wunder a
predeterm ned tension, and a | ower rubber layer (8) that is thicker than

t he upper rubber |ayer (6) is |lam nated thereon thereby to form an

unviil cani zed belWeEh@k An Pngle ®f 3%t JRE® imcwownd DY LonRroF Jyeve (Bhies

may be arranged by fi)Jling,. as, necessary, _various__short fibers aligned in
the width di recﬁ%"r\"’é*‘ 8 fé’o‘é}qr.icﬂw‘e 1arned drund( 3R) t 1 Hhe sFipcupiergntial
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(20) and subjecte 0 a grinding prbcess. Vi ew
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area- v predetermined tension, and a lower rubber layer (8) that is

— thicker than the upper rubber layer (6) is laminated thereon

‘thereby to form an unvulcanized belt annular body (8) inside

out. =

The lower rubber layer (8) may be arranged by filling,

as necessary, various short fibers aligned in the width
direction of the belt.

The unvulcanized belt~annﬁlar body (9) is subjected to
the following wvulcanization process by a well-known pressure
and heating means to obtain a wide, flat-belt type vulcanized
annular body (10). This vulcanized annular body (10) is taken
out from a forming drum (20) and subjected to a grinding
process. Fig. 1 is a schematic front view of a manufacturing
apparatus having a grinding means for forming a raw-edge V-

' belt. Between a pair consisting of a drive drum (1) and an
idle drum (2) is the vulcanized annular body (10) installed,
and on the front surface of the vulcanized annular body (ﬁhe

side of the lower rubber layer (8)), or more specifically, on

either one of the drive drum (1) or the idle drum (2) are a
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grinding wheel (3) and a positioning roller (11), the positioning roller
(11) being located adjacent to this grinding wheel (3). The surface of the
drive drum (1) or the idle drum(2) located on the side where the grinding
wheel (3) is disposed is coated with a disposable protection menber< (ot
shown). This grinding wheel (3) is a long cylindrical body as shown 1n Fig.
2 and is provided with a plurality of grindstones (4) whose cross-section
i's V-shaped around its circunference. Thi's grindstone-equi pped grinding
wheel (3) is automatically rotated in a direction reverse, or in sone case,
i dent i caringingat wheedhe (d)i vandr um (PPsifdenisggr xeddery rddadbl ethe the
radi al dlrgctlon as s the arrow t he ot her hand, the

o 1 PRLEAGFAEE ralfers(ll Basiiy 1PGetAadiaceRt, tadis Sringingor 1 he

grindin mh e|33 Mre specifically, as shown in Fig. 1, when the »
grindin ell IS arranged on the drive drum (1) so as-to be in contact

Q?EL?XES“ TLEE @ﬁﬁe%ﬁ??oé? éﬁé #%'%e?%%?mféﬂpéfo?%‘?;{}ap <y G e
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the gri agdhR@a"heth 563%ia.@?@g%?%e‘)?rbiécﬂbhnH:Sinﬁ@&: hb@“%ﬁ%ﬁ t'ag 14! face a

group of projection which I's 1dentic In pitc ape to

each ofg Eﬂﬁd?{nﬁhﬁﬁéélglsﬁldiéoéleﬁoﬁ A AHE N D Ddlly RE BhoWedn F3h. The

positioning roller (11) is also -6-
2 and is provided with a plurality of grindstones (4) whose
cross-section is V—shéped around its circumference. This ./
grindstone-equipped grinding wheel (3) is automatically rotated
in a direction reverse, or in some case, identical to that of
the drive drum (1), and is gradually movable in the radial
direction as shown by the arrow (X). |

On the othe;: hand, the p&_si'tio_ning_ roiler (11) is

arranged close to and in immediate front of the grinding wheel
(3). More specifically, as shown in Fig. 1, when the grinding
wheel (3) is arranged on the drive drum (1) so as to be in
contact therewith, the positioning roller (11) also find its
position on the drive drum (1). Thus, the positioning roller
(11) is pivotaby supported on the drive drum (1), thereby being
allowed to efficiently achieve its function. The positioning
roller (11) has a long cylindrical shape similar to that of the
grinding wheel (3) and has on its cylindrical circumferential -
surface a group of projections (12) each of which is identical
in pitch and shape to each of the V-shaped grindstones arranged

on the grinding wheel (3). The positioning roller (11) is also
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constructed so as to be pressed on the vul cani zed annul ar body (10) by a
wel | - known pressure means (13) such as a spring at the time the vul canized
annul ar . body (10) is ground by the grinding wheel (3). Each of the
prOJectlaus (12) of the positioning roller (11) is nmade of either rubber,
a synthetic resin, or a netal. In the apparatus thus constructed, the

vul cani zed annular body (10) is revolved by rotating the drive drum(1).
Under this condition, the grinding wheel (3) is gradually pressed on the

i ot on roVERRECFRCEAT S 88 1 he preasth o) Cha: ol Grnbrsd a?péﬁiﬁcpody
arouna i {5 ¢ (L0 BYcRcwely kg™, RERati=g, MRabE,RAD) ARl A FETin Rt
comr essei partd ofdapp e St Ao Enflnlk SUIVT A Na) gRbEE B ene
he. V. shaped By s o whelll (ANE B not Tl RRCIRCETCPS, | (FAFPSEC e

the V-shaped giiecoéhPhg réfled! | Pﬂ?eﬂs Qﬁhd@eof)c@iéﬂéi‘“ Abb&E | & dyrithdiéeh
has been pressed on the surface of the vul cani zed annul ar d& I n "advance

are engaged \weédin eoy-&hneesl gr ooves of the vul cani zed annular body (10),
t her eby stopping the novenent of the vul cani zed annul ar body (10)
i mmedi at el y bef ore thkEngrthedi appakatis( 33his eonstondctied ,actheacyuleanized

grinding the V-shaped grooves (see Fig. 3). -7-
annular body (10) is revolved by rotating the drive drum (1).

1% Under this condition, .the grinding wheel (3) is gradually
pressed on the surface of the vulcanized annular body (10) by
being rotated in the direction reverse to that of the drive
drum (1). Accordingly, V-shaped grooves (14) are formed on the
surface of the vulcanized annular body around its circumference
by the V-shaped grindstones (4) of thé grinding wheel (3),

~ thereby allowing a plurality of circumferentially extended
compressed portions (8) of a belt to be formed on the surface
‘of the vulcanized annular body. With the depth of the grooves
being increased as the V-shaped groove forming process by the
grinding wheel (3) progresses, the V-shaped projections (12)
arranged on the positioning roller (11) which has been pressed
on the surface of the vulcanized annular body in advance are
engaged with the V-shaped grooves of the vulcanized annular

v body (10), thereby stopping the movement of the vulcanized
- annular body (10) immediately before the grinding wheel (3)zto
enhance the accuracy in grinding the V-shaped grooves (see Fig.

3).



Thys, as shown in Fig. 3, a conbined belt (15) having a plurality of
raw-edge V-belts combi ned together are -dbbtained. This conbined belt is then
cut either simultaneously by a nulti-blade cutter (16) whose bl ades are so
arranged as to correspond to the groove pitch of a V-belt fromthe sidg of
t he V-shaped groove or sequentially by a single-blade cutter while” I ng
the single-blade cutter along the Iength of the conbined belt. - Thus, a
plurality of raw edge V-belts (17) are produced, each of which incorporates

h i on- [ bod 7) i hesi bb bel whi,ch th
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and then cut the vul canized ani S groun As a result, no

longer  sir@dsgondtd ehdcyiabir@Nsieéh YEQ VeBelk FREmCEREHLAOHE the

angl e-cut system the cutting accuracy is inproved, and the grinding
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possible to grind and cut a |long size annular body with high accuracy only

by changmayinige thess ingtebbladencutterraitng the length of the combined
belt. Thus, a plurality of raw-edge V-belts (17) are produced,
each of which incorporates the tension-resistant body (7) in Y
the _adhesive rubber (6) below which the compressed rubber
portion (8) extends and on which the canvass with rubber

portion (5) extends as shown in Fig. 4.

According to the present invention, a vulcanized
annular body, which have been formed inside out and then
vulcanized, is wound on two drums and revolved to grind grooves
in V form on predetermined locations of the vulcanized annular
body by a grinding wheel having a group of grindstones each
having a V-shaped cross-section, and then cut the vulcanized
annular body thus ground. As a result, no longer subject to
angle deviations as observed in the conventional angle-cut
system, the cutting accuracy is improved, and the grinding
efficiency is also improved compared to the SCAM system.
Further, it is possible to grind and cut a long size annular
body with high accuracy only by changing the distance between

the drums.



9 CLAIMS 1. A rrei hod of manufacturi ng raw edge V-belts conprising the

steps of: 5 form ng an unvul cani zed belt annul ar Lnsi de out by

wi ndi ng r gspective conponents constituting the el ongated portion, -

t ensi on-¥{gsistant portion, and conpressed portion of the(l ]
formon the circunferential surface of a formBng drum 1 F!ﬂ"Jmm"mmmn”
vul cani zi ng the unvul cani zed belt annul ar body to obtain a vil cani%ed *
annul ar body; revol ving the vul cani zed annGIAIM&dy by wi nding on a pair of

drunms consisting of a drive drumand an idle drumthereby to grind V-shaped
greoves on the surface_of the 15 vul canized, annul ar bodélwith a grinding

wheel consisting & a #rBebhef of  PRRVEARKULING Faw-wdge Jrhedts sopprising
whi'ch is in pressghedstepsaet:wi th one of the drive or the idle drum

o g adual 1y Frcr east n§ePREngo A, BRIk A RE PEI8” BroRie, el 1Bs3aR BT,
grooves; and cutt bygwimding respesti e componentis const itating Xhe elongatiedd
o 0o o e paFESRR!SEenda L Fani dPant L F6H. Uld oo N 52 Lom
of the belt in laminated form on the circumferential
surface of a fofming drum;
10 vulcanizing the unvulcanized belt annular body to
obtain a vulcanized annular body;
revolving the vulcanized annular body by winding on a
o pair of drums consisting of a drive drum and an idle drum
thereby to grind V-shaped grooves on the surface of the
15, vulcanized annular body with a grinding wheel consisting of
a group of grindstones whose cross-section is V shaped
which is in pressured contact with one of the drive or the
idle drum;
causing projections arranged on a positioning member
20 which is capable of gradually increasing the depth of
engagement to engage with the V-shaped grooves; and cutting
the vulcanized annular body into bolts.

2. A method of manufacturing raw-edge V-belts,
. 25 substantially as described with reference to the
— accompanying drawings.




