11 AUG 2004 1 V-BELT SYSTEM The invention relates to a synchronous v-belt
system Power transm ssion by belt drive is generally acconplishéqg one
of two types of belts. They are generally either a synchronous belt or a
v-belt Synchronous belts conprise beltqd having teeth or cogs on a pulley
engagi ng surface. The teeth or cogs engage a toothed pulley. Synchronous
belts positively engage the pulley in which they are trained, thereby

al l owi ng high torque transm ssi Onmri se a belt having sides cut
at a pre-determ ned angle. The si t are trained in a single
groove on a v-groove pulley. They operate at | ower torques but are capable
of operating nore qujetl thaﬂr@the s?g hronous belt. Further v-belts wll -

slip whenlhedgpension reigtes P mGroBRf Y PehSYSn the applied | oad exceeds the

power transm ssion capability of the pulley with the snmallest dianeter or
wrapped circunference. Consequently, the horsepower transm ssion or torque
capaci t y Peveietaasmissien bybelt diive isegbnbsallytaeeomplished with ohe wiff ¢we ippdsaxtbefts) | ey

in the system In high.ratio drives S IS reicul arl estrictiyve as
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factors gudlepr Sgnclrononifivelts positivelie engage neepulieyrin avbidinthey are traiteddthemtiyey s
havi ng side fl anggs. These are particularly problematic when |arge pulleys
are used,allgndng HEb{HTULYAASILEIO pr oduci ng the | arge pul | eys. Further,
because of the positive engagenent nature of the synchronous belt/drive,
all start up and shock |oads are transmtted through the system which can
over | oad ébelic tamprisepabelshavittg sides eutial arpre-detgumined angle.y e sidesiof thedielt

are trained in a single groove on a v-groove pulley. They operate at lower torques but are
capable of operating more quietly than the synchronous belt. Further v-belts will slip when
exposed to loading conditions when the applied load exceeds the power transmission
capability of the pulley with the smallest diameter or wrapped circumference.
Consequently, the horsepower transmission or torque capacity is determined and limited by
the diameter of the smallest pulley in the system. In high ratio drives this is particularly
restrictive as the reduced angle of wrap about the smaller pulley will significantly reduce
the drive power and torque capacity.

Although synchronous drives solve a number of the shortcomings of the v-belt drives,
other negative factors are produced. They include the need for expensive toothed pulleys
having side flanges. These are particularly problematic when large pulleys are used, due to
the expense of producing the large pulleys. Further, because of the positive engagement
nature of the synchronous belt/drive, all start up and shock loads are transmitted through
the system, which can overload structural parts. This, in tumn, requires heavier structural
parts. Synchronous belts can also produce greater noise levels than those generated by v-
belt drives, particularly at high speeds.

As for v-belts operating on small diameter pulleys, the belt tension must be maintained at a
high level to reduce the tendency to slip, again imposing high bearing and structural loads.
A v-belt allowing a limited amount of slip at start up and during load changes will reduce

the amplitude of short duration peak loads.




parts. Synchronous belts can al so produce greater noise |evels than those
generated by v- belt drives, particularly at high speeds. As forwm '29[(%
operating on snall diameter pulleys, the belt tension nust be naintal at
a high level to reduce the tendency to slip, again inposing high bearing
and structural loads. A v-belt allowng a limted anbunt of slip at start
up and during |load changes will reduce the anplitude of short duration
peak loads. | 1 AVG 2004 2 Representative of the art is U S. Patent No.
4,332,576 to Stecklein et al. which disgloses a single or nmultiple strand
nol ded notch v-belt. The notches have a generally sinusoidal shape that
serves to distribute and m nimze bending stresses. The belts have a
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of notches or eet Fansversel ["ongi Ion. The
i nvention tramlnmbebﬂilabom@rtoqﬂsé spptkgt.in a single v-groove pulley and no
teaching is disclosed teaching use of the disclosed belt with a

synchronous or toothed pulley. The formof belt "teeth" disclosed in the
prior art Alsercpresngtiedfde agtiy @SsPatatiNe.ek 7526 @ Tongopn esg.i vanch dsbsésary- of t he
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nmeshi ng

The form of belt "teeth” disclosed in the prior art are designed as stress reducers in a compression
section of the belt, i.e. notches. They allow a belt to train around a pulley with reduced stress in
the compression section. This as opposed to the belt notches being designed to mesh with
synchronous pulley teeth for power transmission. The prior art does not teach a belt having a

synchronous profile with a v-belt profile used for power transmission.

What is needed is a synchronous v-belt having 2 toothed pulley engagement surface for meshing
with a toothed pulley surface, and which is fully covered by a cover layer. What is also needed is
a synchronous v-belt having pulley engaging opposing inclined side surfaces for engaging a v-

groove pulley. The present invention meets these needs.

According to the present invention, we provide a synchronous v-belt power transmission system
comprising:
an endless member having a pulley engaging surface and opposing inclined sides

and at least one tensile member extending along a major axis of the endless member;
the pulley engaging surface having a toothed profile for engaging a toothed pulley;

the opposing inclined sides describing an included angle o for engaging a v -belt
pulley groove;

a v-belt pulley having a groove and a first diameter;

a toothed pulley having a second diameter;




with a toothed pulley surface, and which is fully covered by a cover E er.
What is also needed is a synchronous v-belt having pulley engaging]AU 2004
opposing inclined side surfaces for engaging a v- groove pulley. The
present invention neets these needs. According to the present invention, we
provi de a synchronous v-belt power transm ssion system conprising: an

endl ess nenber having a pulley engagi ng surface and opposing inclined sides
and at | east one tensile nenber extending along a major axis of the endl ess
menber; the pulley engaging surface having a toothed profile for engaging a
toot hed pulley; the opposing inclined sides describing an included angle a
for engagi ng a v -thefinst digndtdrdying grogserghanghesepred diaptet;ey havi ng a groove and
a first diameter; a toothed pulley having a second dianmeter; 11 AUG 2004 3
the first diamet erth%mlhge@eﬂs'agéwfa@haw the epposssonelingd sidestheing dﬂﬁﬁeseémltfw
engagi ng surface and the opposed inclined sides being disposed on the same
si de of t Hamepids efithe spdlepranembsfi@ndvher ei n t he sane side of the endl ess menber
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and r educeggodveidaring allbed ch@fgesi ng si des may be cut, ground or nolded. On
start up the v-belt slips slightly in the v-groove pulley, thereby reducing

the initial start up shock to the systen1 Therefore, the limt for power

transm ssion is the size and angle o
The cover layer increases belt life and reduces noise. The opposing sides may be cut, ground or

molded. On start up the v-belt slips slightly in the v-groove pulley, thereby reducing the initial
start up shock to the system. Therefore, the limit for power transmission is the size and angle of
wrap of the larger v-belt pulley. They synchronous drive pulley provides a positive mechanical
belt interface, which allows up to 30% more torque to be transmitted by the inventive system

while reducing operating noise, depending upon the system design parameters.

A preferred embodiment of synchronous v-belt system according to the invention is now
described by way of example with reference to the accompanying drawing, which is a partial cut-

away perspective view.

Referring to the drawing, an endless member or belt 10 is shown trained between synchronous
toothed pulley 16 and v-belt pulley 17. Synchronous toothed pulley 16 and v-belt pulley 17 are
connected to rotating shafts (not shown) as required by a user. Belt 10 comprises overcord 11 and
undercord 19. Overcord 11 and undercord 19 each may comprise any material known in the
synchronous or v-belt art, including but not limited to elastomeric or urethane materials. Belt 10
also comprises tensile cords 15. Tensile cords 15 are arranged parallel to a major axis A of the
belt. Tensile cords 15 may comprise any material known in the synchronous or v-belt art,
including but not limited to glass fibers, aramid, nylon, polyester or PBO. The tensile cords may

be twisted or braided.

The elastomeric material may also incorporate short fibers (not shown} which extend from sides
12, 13. The short fibers reduce noise from operation of the belt. The fibers have a length of 0.5-

6mm and a diameter of 0 + to 18um. The fibers comprise any known in the art, including but not

limited to organic fibers, inorganic fibers, cotton, pulp, aramid, KEVLAR™, and PBO.




wrap of the larger v-belt pulley. They synchronous drive pulley provides a
positive mechanical belt interface, which allows up to 30% nore tPT%g@ZHﬁ
be transmitted by the inventive system while reducing operating noise,
dependi ng upon the system design paraneters. A preferred enbodi nent of
synchronous v-belt system according to he invention is now described by
way of exanple with reference to the acconpanying drawing, which is a
partial cut- away perspective view. Referring to the drawi ng, an endl ess
menber or belt 10 is shown trained between synchronous toothed pulley 16

and v- bel el leire labranByd eis0BGHy dorsSs hadereurl|10y e mith arcbisstapd th eyesty
are connected to rotating shafts (not shown) as required by a Bel t

ser.
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synchr onous ey 16. The grooves between the teeth of. Bulle 6 nEy be a
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undercord 19 that comes in contact with a synchronous pulley 16, said cover 22 extending

between the sides 12, 13.

Pulley 17 is a v-belt or v-groove pulley known in the art. It has a pulley groove angle that
cooperates with the belt side angle a. Opposing belt side 12 and belt side 13 describe
included belt side angle a. The pulley groove angle may equate to the included belt side
angle ¢, or may be up to 12° less than the included angle a. The belt is cut, ground or
molded in order to create the opposing sides 12, 13 and the included angle a. Cutting,
grinding or molding also results in the sides having a coefficient of friction suitable for the
service intended, as is known in the v-belt art. The values for a. are in the range of 30° to
60°. Consequently, the belt will operate in any commercially available v-belt pulley as

well as accommodate particular design requirements of a user.

Replacing the smaller v-groove pulley with a synchronous pulley increases the power
capacity of the system over that of a purely v-belt pulley system without the attendant need
for a higher instalted belt tension. Increased tension in a belt will also decrease its useful
life. Further, in purely v-belt systems a reduced belt angle of wrap on the smaller pulley, d,
in drive systems having high speed ratios reduces the power transmission characteristics of
the system. Consequently, since no slip occurs in the synchronous pulley the limit for

power transmission with the inventive belt is determined by the size and angle of wrap of

the larger v-belt pulley.




the belt may al so conprise any known in the synchronous belt art, including
arcuate and trapezoidal shapes. The tooth spacing or pitch, p, is 1 i
determ ned by a user, but may be included in the range of 3mmto R &W?@@
way of exanple and not of |limtation. her pitches are acceptable
according to the design needs of a user.dUndercord 19 may have a cover

| ayer 22. The cover |ayer may include, but not be limted to nylon, woven
or non-woven materials known in the art. Cover 22 reduces noise and

i ncreases the useful .life of the bel;t. Q?ver6ﬁéag ver.s the entire outer
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a purely v- ey system w t hout” t he attendant need or a

i nst al | edwithbut depaging from therseopeeef the irpieotion deseribaad hereinl | al so decrease its
useful life. Further, in purely v-belt systens a reduced belt angle of
wrap on the smaller pulley, S, in drive systens having high speed ratios
reduces the power transm ssion characteristics of the system
Consequently, since no slip occurs in the synchronous pulley the limt for




power transm ssion with the inventive belt is determ ned by the size and
angle of wap of the larger v-belt pulley. 11 AUG 2004 5 On start]qjgwpqu
transi ent | oads are reduced by belt slip and radial novenent of the belt 1n
the larger v-groove pulley. The relatively large wap angle, R in the
v-groove pulley 17 ensures that the power transm ssion capacity is
conpatible with that of the smaller syncrﬁ'onous pulley, all at a | ower
installed tension. On start up, belt slip occurs between the opposing
sides 12, ¥ AHdSt he sides of the v-groove 18 of pulley 17. The belt slip
occurs over a short distance and time duration. Al though a single form of
the invention has been described herein, it will be obvious to those
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relation ofl'parts out departing fromthe scope of the invention .
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one tensil et di along a mpjor axis (A of the endl ess
menber (10)%,6‘%%%4#% engag?n%)gsurface (14,22) having_ a toothed profile

for engaging a tpetgutldy cpgHgirysutfats (14,22} loppesi tegttied profledos prgaging 2 tagthed
descri bi ng arlll. i(1n6c)l uded angle a for engaging a v-belt pulley groove (18);
puliey 3

the opposing inclined sides (12,13) describing an included angle a for engaging a
v-belt pulley groove (18);

a v-belt pulley (17) having a groove (18) and a first diameter;

a toothed pulley (16) having a second diameter;

the first diameter being greater than the second diameter;
characterised in that the pulley engaging surface (14,22) and the opposing inclined sides
(12,13) are disposed on the same side of the endless member (10); and in that the same side
of the endless member is drivingly engaged with the v-belt pulley groove (18) and the
toothed pulley (16), the endless member (10) having a predetermined tension such that a
momentary skip occurs between the opposing inclined sides (12,13) and the v-belt pulley

groove (18) during a load change.

2. The system as claimed in claim 1, wherein the endless member has a pulley

engaging profile which comprises teeth {14) arranged transverse to the major axis (A) of

the endless member (10).

3. The system as claimed in claim 1 or 2, further comprising:

a cover layer (22) on the pulley engaging surface (14,22).

4, The system as claimed in any one of claims 1 to 3, further comprising:

fibers extending from the opposing inclined sides (12,13).

5. The system as claimed in any one of claims 1 to 4, wherein:

the endless member (10) has an angle of wrap B about the v-belt pulley (17);

the endless member (10) has an angle of wrap § about the toothed pulley (16); and




a v-belt pulley (17) having a groove (18) and a first dianeter; a toothed
pul ey (16) having a second dianmeter; the first dianeter being greatgp Anan
the second dianmeter; characterised in that the pulley engagi ng surface
(14,22) and the opposing inclined sides (12,13) are disposed on the sane
side of the endless nmenber (10); and in that the sane side of the endless
menber is drivingly engaged with the v-bel’t pulley groove (18) and the
toothed pulley (16), the endl ess nmenber (10) having a predeterm ned tension
such that a norpeitgesgtesthapdoccurs between the opposing inclined sides
(12,13) and the v-belt pulley groove (18) during a |oad change. 2. The
systemas clained in claim1, wherein the endl ess nenber has a pulley

engagi ng profi l i i h t

oot axi S ) ot P AERAREE R drbimSl HEBARE LAY RIS PSP and
claim1l orla?mkqﬁbbﬁkdconprising: a cover layer (22) on the pulley
engagi ng surface (14,22). 4. The systemas clained in any one of clains |
to 3, further conprising: fibers extending fromthe opposing inclined
sides (12,13). 5. The systemas clainmed in any one of clains 1 to 4,
wherein: the endl ess nmenber (10) has an angle of wap 13 about the v-belt
pulley (17); the endl ess nenber (10) has an angle of wap 5 about the
toothed pulley (16); and 11 AUG 2004 7 Pis greater than 6. 6. The system as
clamed in any one of clains 1 to 5, wherein only two pulleys (16 and 17)
are provided.




