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the cavity 22 to the arcs 24 or 25 form.ng a portion of the 60 pulley tooth
top, -—rey—be—desi+abletoprovide—a connecting line This connecting line
may be 60 simlar to line segrrenth&ibmdtmnsarder to conpare the perfornmance
of “ﬁower transm ssion system® havi rig pul | eys a€cor di ng to the invention
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subst anfqosh Y"y‘“'@n the dedendum line of the belt teeth. The belt sanples
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epth P

di A NBIPThoRH S will her ei na described. 5 - Thpee
power tranpmé{,aogm re tested. These conbi nations are |dent| i ed
as A B and 5 C C0an natl on A conprises. belts and pulleys manufactured
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tooth wi dt h of 0.260 |nches a di stance between the belt teeth of 0.055
i neches; ~and. a belt tooth depth_of 0.135 inches. The belts were 15 nm w de
and 936 mm in pitch length. The pulleys had a tooth depth of 0.142. inches
-and were substantially conj ugate to the belt 15 teeth. As taught in the
MIller patent, the tooth tips had a |ongitudinal cross-sectional contour
1 5 conposed of .two circular arcs connected by a line segnent. The line
segnment length was 0.011 inches. In the resulting power transm ssion system
the line segnment is 4.2%of the width of the belt tooth. Combination B
conprises a power transm ssion systemexactly as found in Conbination A 20
except that the tooth depth had been increased by 0.01 2 inches (8.9% to .
0.147 inches. . This - 20 corresponds to the teachings in U S. Patent No.
4,037,485 to Hoback. Seven bel t sanpl es were made.



Combi nation C conprises a power transm ssion systemin accordance with the Q’?
present invention. The belt has the sanme dinensions as the belt in

Conbi nat$on A The pulley tooth had 25 a depth of 0.130 i nchesGBR2194157BBey 5
cavity had—aradirus—of—Tturvatureof 0106 Tches—The +ime——25segnent

| ength was 0. 020 inches. Table 1 is a conparison of the key dinensions of

Conbi nati ongghg B and C and the resulting conpression of the belt teeth. 30
TABLE |

30 Conbi natliiferoa 'D%st Hours B C 35

35 Belt Toth Wdth . 260 . 260 .260 Belt Tooth 5
Dept h ~435 —4-4F —4+35—Putt+ey—Footh Dept h

.142 . . 142 A 130 Life Segnent CLength . 011 . 011

. 020 40 Line Segnent LgRpgth - 7.7%

40 (as pggcentage of bg t%toothﬁvy(% h) Persgg (E#F‘t?sé?oot% Conpr essi on 0%0
3. 4% 3. 7% 4566Bel t Toogd 1Dept h- Rglzleey Toot h Dept h)

45 Pul |l ey Tooth Depth #adgh bel t 128l e wa®38otint ed on a dead wei ght flex
tester having a two pub#&@y arrangenent co®$8sting of a driver and a driven

pulley e mmwmﬁmﬁ—mw driver
pul | ey V\gg 5898t ed at 9350 rpm a for(?esb1etween pul l ey shaft centers of 15

250 | bs. TheTﬁQteEfe&Ls %sats@mdamérﬁ,ﬂo%eamhsmertwwﬁéo)terheT.laaue%lré s%ow.ﬁ
tested to frbleufie unl ess ot herw se 1 ndicated. The Iapsed time to

nearest hour of each group of belt sanples to failure is shown in Table 1.

5 20 TABLE (#i 20
GB2011 578B TABLE Il Life on Test, Hours 5 A B

C 83. 4 Life °“5T§’Sb“°“'s 298. 4 (test suspended) 10 46. 9

117. 2 690. 7 10 65.5 :
99. 1 25 187.6 75.% 820.8 C 233.4 54.2 25
258.5 15 Average 5.1 99 _0 3451

15 The test was repeat e@8.0n an 4mn8i2 onnentt@6.Zhanber held at [err] The
results are shown in Ta%?-g 111, 2@5TABLE HI%Z

20 Life Test, Hours B C

25 93.0 B 118 1634 196. 2 87 9 17183 5 105.7 82.0 30
117.5 .3 30 103. 171.8

30 Aver age Ave%% 91.6 918 11114114 4|6i2602 O The results in Tables I

and |11l cl earhy reabrsnntTastes tihedpl Icleayly Biedvi tHao tHai pudley-bett Corhisinatiog G hevirdbthe

pul I ey t85hmiliby reebait felatigtship afthis limeniion/providena pigaiicatdly impovehbdli ifaovéry 35
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ShOWln Ont d dé ﬁg% t a?gf in HB tlvet tt pqE
accelerale %{gnsi ﬁgg\en |ons éﬁ 037 @gﬂ'} il x \%éth thﬁn
conpar at wem fespdndimg! f b.n idnSy/ aQb ﬂs‘@sa {eathl fat {40
di MeNnsi ons. gre&Bin R thqna:B:H%adip ftth&e g PElef geioRas. @lowelerdeidlline sbgne
t he depth dﬁngthe,f oer Consipenidh IQpyieyd BYys gmetameﬂly gteandy i that uhanof(ﬂvahm)selgadnbel t
teeth t hat eegths offthe Combination A or the Combination B pulleys. The pulley of the prior art
Combinations A and B had inadequate line segment lengths causing the belt to be subjected to
45 excess stress on the tensile members. This excess stress caused abrasion of the belt between the 45
belt teeth and the failure resulted primarily from excessive wear in this area.
In the pulleys of Combination C, the line segment length was of sufficient length to distribute
the load over a larger area and thus reduce the stress in the area between the belt teeth.
Consequently, wear in the area of the belt between the teeth was reduced, and the belt life was
50 significantly increased at both ambient and elevated temperatures. 50
The pulley described herein may be used in combination with toothed belts other than that
disclosed in the patents to Case, Miller and Hoback. The longitudinal cross-sectional contour of
the individual belt teeth may be trapezoidal, curvilinear or wedge-shaped or a combination or a
maodification of these contours. The belt may also have teeth on both sides of the tensile
55 member. 55
Reference is directed to our copending application No. 8202744,

CLAIMS
1. A pulley for use with a flexible drive belt which has a plurahty of spaced teeth of given
60 width in longitudinal cross-section, the pulley comprising a plurality of teeth separated by 60
cavities each tooth having a tip portion having a longitudinal cross-sectional contour partially
composed of two substantially circular arcs, said arcs having centers of curvatures displaced
from each other, the center of curvature of each arc being located on the same side of the
center line of the tooth as its respective arc, the outermost portion of the tooth tip joining the
65 two arcs forming a line segment, the length of which is from 6.67% to 33.33% of the given 65



greater in depth than the depth of the ¢ ey grooves. < /3—
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substanti%IIy .greater than.that of the |ine segnem lsengil hs of é?g

Combi natitbn A or the Conbination B pulleys. The pulley of the ‘b 1187gs 5

Cbnbinations A and B had i nadequate |1 ne segnent |engths causing the belt
be subjected to 45 excess stress on the tensile nenbers. This excess
stPESs causadBabiasi on of the belt between the 45 belt teeth and the .
failure resulted primarily from excessive wear in this area. In the puIIeys
of Conmbi nat Lot Testhdours ne segnent | ength was of sufficient |ength to
distribut® the | oad over a | arger area and thus reduce the stress in the
area between the belt tgeth. Cogsequently. wear in the area of the belt
between the_teeth was reduced, and the belt life was 50 significantly
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1. A pulleyTabellise with a flexible drive belt which has a plurality of
spaced teeth of ﬂlven 60 width in |ongitudinal cross-section, the pulley
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atip portl(aqe gy%%gHgl%ongltudlnal cross-sectional contour partially
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Reference is dlrected to our copendmg application No. 8202744

CLAIMS
1. A pulley for use with a flexible drive belt which has a plurality of spaced teeth of given
60 width in longitudinal cross-section, the pulley comprising a plurality of teeth separated by 60
cavities each tooth having a tip portion having a longitudinal cross-sectional contour partially
composed of two substantially circular arcs, said arcs having centers of curvatures displaced
from each other, the center of curvature of each arc being located on the same side of the
_ center line of the tooth as its respective arc, the outermost portion of the tooth tip joining the -
- 65 two arcs forming a line segment, the length of which is from 6.67% to 33.33% of the given 65



@hs of the Conbl nat| on A or the Conbination B puI l'eys. The putl ey. of
rior Elmmﬂﬁﬂﬂjnﬂ A and B had inadequate ‘| i ne segnent |engths
causing th ected to 45 excess stress on the tensile
 mdfbers. This excess sfreSs caused abrasion of the bel tGBRPWEETBE he 45 beIt
L tégThand The TaiTure resulted primariTy TTOm excessive wear T n Tnis area.
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GB2011 578B ' 6 width, and the distance between the outernnst portion
of the tooth tip and the innernost. portion of the adjacent cavity being

| ess than the depth of the belt tooth. 2. A pulley according to claim1 in
which the line segnent is a circular arc having a radius equal to the

di stance between the outernost portion of the puIIey'tip and the center of
the 5 pulley.

5 3. Apulley according to claim1 or claim2 in which said arcs are
tangent to the line segnent at their points of' intersection. 4. A pulley
according to claim1l.in which the line segnent is a straight line. 5. A

pul l ey according to claim4 in which the distance between the outernost
portion of the 10 tooth tip and the innernmost portion of the adjacent
cavity is.not nore than fifteen per cent less. 10 than the depth. of said .
belt tooth. 6. A pulley according to any one' of t-he preceding clains in
whi ch the |l ongitudinal cross- sectional contour of the.cavity is conposed
of a substantially circular arc. 7. A pulley substantially as herein
described with reference to Figs. 2 to 4 of the 1 5 acconpanying draw ngs.
15 8,7 A power transmi ssion systemconprising a flexible drive belt which
has a plurality of spaced teeth, the belt being in engagement with at Ieast
one pulley according to any one of the preceding clainms. 9. A power .
transm ssi on system according to claim8 in which the belt teeth are in 20 f
conpressi ve engagenent with the pulley cavity.

20 10. A power transm ssion system according to claim8 or cIa|n19 in mhlch‘
. the cavity. portions are non-conjugate with the belt teeth. Printed for Her
~~-Majesty's Stationery Office by Burgess & Son (Abingdon) Ltd.-1 982. _
Publ i shed at The Patent Office, 25 Southanpton BU|Id|ngs London, WC2A 1AY,
frontmhlch copi es nay be obt ai ned. .




