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manuf lagseditimeltohd neaiebtholnbf a4ch QFod aaﬂﬁrt%ﬁ st %Eﬁéwrﬁﬁstr i h se belts and
pul l eys are-sold commerci'ally by UNIROYAL Inc. as its mm_ pitch Powergrip

HTD Belt and Pulley system 15 The ei ght een. bel t sanples produced had
t he follow ng di nensions as neasured in the |ongitudinal 15 extent of the
belt between the pulleys: a pitch between belt teeth of 0.315 inches; a
belt tooth width of 0.260 inches: a distance between the belt teeth_of
0.055 inches; and a belt tooth of 0.135 inches. The belts were 15 nm wi de
and 936 mm in pitch length. The pulleys had a tooth depth of 0.142 inches
and were substantially conjugate to the belt teeth. 20 As taught in the

M 'l er patent t he tooth trps had a Iongrtudrnal Cross- sectronal contour
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Combi nation, C conprises a power transm ssion systemin accordance with the
pr esent _
Conmbi nation A. The pulley tooth had a depth of 0.130 inches; the pulley
cavityshad a radius of curvature of 0.106 inches. The | i n@B 2882 #04 Bnot §
was 0.020 .1 nches. 30 Table 1 1s a conparison of the key dinmensions of
Conmbi nations A, B and C and the resul&hﬂg" 30 conpression of the belt

teath. TABLE | Conbi nati ons A

i nvention. The belt has the sane di nensions as the belt in

. C Belt Tooth Wdth-

. 260 260 . .260 Belt TQiﬂithBam&hrs . . 135
. 147 1354ru!!ey Tcsth Bepth —H4A— - 142
.130 Line Segnent Length A B ..0112 € - 011 - .020 Line

Segrrent Length 4. 2% 4, 2/%%%4“%“_’usp }35 per(_:ent age

of belt tooth width) Percentsﬁélt Tooth5%%npress

3. 4%

3.7% (Belt Tooth Depth-Pul | ejggooth Depifiy Pul | eggglpot h Depth Each belt
sanpl e was mount ed: on a dead weight flex tester having a two pulley
arrangenent consisting of a @BBver and 99.tiri ven p8#.6.ey each having an
out si de di aneter -of 2.160 inches. The driver 35 gulley was operated at 350

Arpmwith a force between pul P8y shaft ¢&Bers of

5% ibs. The test was 35

‘conduct ed at “anbi ent tenperagyhe. The belts werey¢ested to failure unless
ot herwi se i ndi cated.__The |F—\hQF\ tine to the npnrpcf hour of each group of

belt samples to f ai | Aveeag s sBewn in TabQEOII 3&51-

.GB 2 092 704 B _SATABLE H—te—or—Fest—Hotrs—A B
C 83.4 59. 298.4 (test suspendedg 469 0 117.2
690. 7 65. The test wasgg)e_al_ted in an envirppmental ghampber held at 190°F; Fhegesults are shozvg:gn 12?"%4 2
258. 5 Ayeﬁbg © 65,1 - 99.0 345.1 The test was repeated in
an environnental chanber held at [errhABﬁhﬁ results are shown in Table I

- TABLE Il Life on Test, Hours A. C 93.0 ' 118. 2
196.2 87.9 98 5 . 105. 7. 82_|f90nTest Hourd17.5 129.3.103. 4
171. 8 Average 9L ++4—4 +626~5 ~—Fre—results in
Tables Il and 111 cl earl y show t hat" the pul. IBey bel t C&n‘ol nation C having

the pulley to 5 belt relationshi. f thIS ention vides a
P 81 LI syjgyent i onygpp

‘significantly |nproved belt life

Conbi i ons A and B. This

I nprovenent was shown on the test§7gade at ggbi ent tﬂnpﬁrature and on the

tests made on accelerated tests at 190 deg. F.. The only: significant

variable in the conparative tests8is the 1¥.8ti onshi3®-df the pull ey

di mensi ons 10-to the bel t: di mensi Conbi nati on B Pﬁﬂ%belt teeth that
éﬁﬁ of .t he

‘were greater in depth than the d

gr ooves.

the depth of the correspon

10 corresponding pulley .
Conbi nation C qkéﬁlpad_b?.g teethqjhat wereigg@ater in depth than
nn'pu ey grooves  However -the line segnent

| engt h of the Cowblnatlon C puIIeys was substantially greater than that of
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to the belt dimensions. Combination B had belt teeth that were greater in depth than the depth of the 10
corresponding pulley grooves. Combination C also had belt teeth that were greater in depth than the
depth of the corresponding pulley grooves. However, the line segment length of the Combination C
pulleys was substantially greater than that of the line segment lengths of the 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 excess stress on the tensile members. This excess stress 15
caused abrasion of the belt between the 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 betwesn the belt teeth. Consequently,
wear in the area of the belt between the teeth was reduced, and the belt life was significantly increased 20
at both ambient and elevated temperatures.

The puliey 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 modification

25 of these contours. The belt may also have teeth on both sides of the tensile member. . 25

Reference is directed to our co-pending application No. 48434/78.
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in f£hi's are of Combi nation C, the li ne segnent | ength was
of sbLflm eﬁH "H m ! Eﬂ i bute the | oad over a |arger area and thus
IL

ce/the st-ress bet ween the belt teeth. Consequently, 20 wear
ing area of the belt between the teeth was reduced, GRu2doohagosest | 6fe
was sl gnlflcantly I ncr eased 20 at both anbi ent and el evat ed tenper atures.
The paﬁ]lﬁg described herein may be used in conbination wth toothed belts.-.
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of one bglls & ARtk Sadold obribel by the buffor Ales, BlAmiRL 8201983, RELnba oy ARl 24, d Del t
cavity . 20 havi ng2@solpasmon pddings, \@roncWG2ée 4T fra whidh copiyyi el He oiedneds ai d pul | ey t oot h
tip, and the center of curvature locations and the radii of said third,
fourth and fifth circular arcs being selected such that in a no-load
condition of the belt and the pulley, the depth of said belt tooth al ong
said belt tooth center Iine nmeasuring fromthe belt tooth tip to the
intersection of said belt tooth center line with a |line tangent to

. consecutive belt 25 cavity base portions exceeds the depth of said puIIey

cavity along said pulley cavity center line 25 neasuring fromthe.
intersection of said third arc with said pulley cavity center. line to the

intersection of said pulley cavity center line with an arc havi-ng :a conmon

center with said pulley and tangent to the outernost portion of consecutive
pulley teeth tips. 2. A power transntsS|on system according to claim1 in
whi ch the peripheral pulley segnent at ‘30 the outernost portion of the
pulley tooth tip is a circular arc having a radius equal to the distance

30 between the outernost portion of the pulley tooth tip and the center of
the pulley. 3. A power transm ssion system according to claim-1 i-n which
the peripheral pulley segnent at the outernost portion of the pulley tooth
tipis a straight line. 4. A power transm ssion systentaccordlng toclaim1l
in which the peripheral pulley segnment at 35 the outernost portion of the
pulley tooth tip has a length that is from6.67%to 33.33%of the 35

| ongi tudi nal cross-sectional width of each belt tooth. 5. A power

transm ssion system substantially as herein described with reference to

Figure 4 of the acconpanying drawings. Printed for Her Majesty's Stationery -

O fice by the Courier Press Leam ngton Spa. 1983. Published by the Patent
O‘flce 25 Sout hanpt on Buil di ngs, London, WC2A 1AY, from whi ch copi es may
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