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I nvention The invention relates to belt installation tools and nore
particul avby2/80s@ belt installation tool having an eccenpeT/@SoiFPs1 surface
whereby a flexible drive belt is stretched and progressively guided into a

pul | ey groove.

10 Background of the Invention Belt drive systens conprise a

significant and widely wused form of nechanical power transm ssion.
Generally a 15 belt runs between two or nore pulleys, nore particularly a
driver and driven pulley. In order to efficiently transmt power between
the pulleys the belt is installed w&h:a.predetermned preload or

tensi on. The anpbunt of tension is generalty a function 20 of the horsepower
and torque requirenents of tHeldrilrnstafdatiiver &dd hor sepower or torque
requirenent will generally require a conmensurate increase in the tension
of the belt.
pull eys is | oosened so the shafdl droshafd seamthenmoved 25 to allow a
slack condition in the belt. Then, the belt _1s ITooped over the pulleys. The
| oosened pul | ey 6 puyeRysonr &clefes put | baler insftlehmddiam Bopihedett ni ned

position, .,

In order to achieve the proper tension, one or nore of the
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pul l ey(s) to be nechani ca

y adjusted to proper

eccentric ramp. surface whereby a flexible drive belt is

stretched and progressively guided into a pulley groove.
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Background of the Invention

Belt drive systems comprise a significant and widely

used form of mechanical power transmission. Generally a

15 belt runs between two or more pulleys, more particularly a

driver and driven pulley.

In order to efficiently transmit power between the
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pulleys the belt is installed with a predetermined preload
or tension. The amount of tension is generally a function
of the horsepower and torque requirements of the drive. An
increased horsepower or torque requirement will generally
require a commensurate increase in the tension of the belt.

In order to achieve the proper tension, one or more of
the pulleys is loosened so the shaft or shafts can be moved
to allow a slack condition in the belt. Then, the belt 1is
looped over the pulleys. The loosened pulley or pulleys are
then pulled or tightened in a predetermined position,
resulting in a tension in the belt. This process requires
the pulley(s) to be mechanically adjusted to properly
tension the belt.

Belts may be installed on pulley systems using other

methods. For systems with an automatic tensioning device



30 tension the belt. Belts may be installed on pulley systens using other
nmet hods. For systens with an autonatic tensioning device -1 W 02/36986
PCT/ USO1MB 281698¢ he tensioner is | oaded, the belt is placedriosoizsigiper ati ng
position, and the tensioner is released to its operational |ocation. For
systens without a tensioner, belts are wapped around the pulleys and then
a pulley is tightened to 5 its final location by a bracket or simlar

devi ces. Another nmethod of installing a belt involves use of a tool that
presses thadetdnsnder pol  eydgaporaewbkheuti st he adeedid ain megbantcall y
adjusting the pulleys. The tool is wused adjacent to a pulley. It strétches
the belt \Mﬁﬁllethro |%&1<ér§iﬂ?y teayedingy t1s nfelaapafl &p grtooveperational
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Hutchlnso?ia% Ib.sc|§§§§ S§%§§F% a&%ﬁgggQ rgdlg% %ﬁ?ﬁgg ar%agﬁést%ﬁ%

agai nst a vgaarp;keobfmtdlmmﬂﬂeypulk@ﬁqmaﬂgdatkbahta ap\m;yléy obs at pghteyedntbl it

reaches a | Ian. 5 spaced froma pulley surface. so re resentatlve of
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laterally fromthe rimfor engaging and seating the belt on the pulley 20

rim This tiorderthan poessest thenpriseiativedr imy lsur fareeforvigraduathy
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t he belt ey
used adjacent to a pulley. It stretches the belt while
10 laterally forcing it into a pulley groove.

Representative of the prior art is European Patent No.
0 831 247 Bl to Hutchinson which discloses a tool having a
radial thrust area resting against a girth of the pulley,
keeping a belt away from a pulley until it reaches a plane
15 spaced from a pulley surface.
Also representative of the art is U.S. patent no.
4,193,310 (1980) to Boyer et al. which discloses a pulley
having a diverging means extending radially and laterally
from the rim for engaging and seating the belt on the pulley
20 rim. This invention does not comprise a bearing surface for
gradually entraining a belt on a pulley, instead having a
peg that abruptly bends the belt into the pulley groove.
The prior art apparatus forces a belt to bend over
small radius portions of the tool, causing high stress
25 concentrations that damage the belt during installation.
Further, high lateral loads damage the sidewalls of the
belt. Finally, the transverse motion of the belt as it
moves into the pulley groove may also damage the belt.
What is needed is a belt installation tool having an
30 eccentric belt bearing surface having a variable radius and
a portion of which substantially aligns with a pulley

groove. What is needed is a belt installation tool having a



The prior art apparatus forces a belt to bend over small radius portions
of the tool, causing high stress 25 concentrations that damage the belt
during i veoat/b@sé on. Further, high |lateral |oads danage therwsdewsadll s of
the belt. Finally, the transverse notion of the belt as it noves into the
pul | ey groove may al so damage the belt. Wat is needed is a belt
installation tool having an 30 eccentric belt bearing surface having a
vari able radius and a portion of which substantially aligns with a pulley
groove. Whatlel stoeedettdisvimdebt sasitat | Eoironet @odim@viangpalle? W02/ 36986

PCT/ USOL/ 45181 . hole for receiving a socket for engaging a pulley bolt.
Wiat i s ndéddd i r%?ed%iq Jr%s?aPF%dg“i SRSEBOLahheReitROLh&NSEIE D Pdus bRt

surface hagaaihadisus sstant ialdassaualudd 4 Ruiey «Jadi us Mﬁ%}ﬂ%
needed is a belt installation tool having a 5 surface nornal to the belt
beari ng sweldaces .f oMhatgiisg nedstsld 19 mt ded tpulldsdyrlgredovom thivel prassient a
invention_neets these .needs. S ry of .the lnventiaon 10 The primar
aspeg of Stuﬁé%taicr?vélr?trimgnl i%so fcgleptbg%/iﬁtdégefrlﬁléﬁ tsulrr?e A 1Attt oH e %;%?Jﬁb an
eccentric ibgldt dearilngy sygréaee. havimg preaehabl & vadi s apdeasporid on of
which substantially aligns with a pulley groove. Another aspect of the

i nventi on™e$%S0 provide a belt 15 installation tool having a hole for
receiving a socket for engaging a pulley bolt.

Summary of the Invention

10 The primary aspect of the invention is to provide a
belt installation tool having an eccentric belt bearing
surface having a variable radius and a portion of which
substantially aligns with a pulley groove.

Another aspect of the invention is to provide a belt

15 installation tool having a hole for receiving a socket for
engaging a pulley bolt.

BAnother aspect of the invention is to provide a belt
installation tool wherein the belt bearing surface has a
radius substantially equal to a pulley radius.

20 Another aspect of the invention is to provide belt
installation tool having a surface normal to the belt
bearing surface for urging a belt into a pulley groove.

Other aspects of the invention will be pointed out or
made obvious by the following description of the invention

25 and the accompanying drawings.

The invention comprises a belt installation tool for
installing a flexible belt on a pulley. The tool comprises
an eccentric belt bearing surface. On one side, the radius
of the tool 1is substantially equivalent to the radius

30 measured from a pulley center to a pulley rim or flange.
The bearing surface on this side of the tool stretches the

belt and guides the belt into a pulley groove. To avoid



Anot her aspect of the invention is to provide a belt installation tool
wherein the belt bearing surface has a radius substantially equal to a
pul | ey r add0x36980 Anot her aspect of the invention is to provivde/43esit
installation tool having a surface normal to the belt bearing surface for
urging a belt into a pulley groove. Qther aspects of the invention will be
poi nted out or nade obvious by the follow ng description of the invention
25 and t he acconpanyi ng drawi ngs. The invention conprises a belt

i nst al | at idemaigdolg f ahe ihsial | ting arddied blog beht oboalpubéry. vEer irapl
conprises an eccentric belt feariﬂgnsur ace. On one side, the radius of
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pul | ey cepkRl t0 uuid ey 41 MoOigfh apgecne Thobear g syl ace @ this side
of the tool stretches the belt and guides the belt into a pulley groove.
To avoi d ragiwe @2/36%86 POHAISAH A58k catmmagiateg tehes iallte -témed reaghi et of

t he tool .t bearin surface.and th | l.ey flange should be

substsgnti gﬁﬁ e%ﬂ%}'eg%%e%hé:oélg%lst%ﬁ?i g |%r'ﬂlLentg h®6F%Fhe & OSF'?H&H?FFC % the
tool radipusla@yhdEld s pesvededho ROGOMWSEd Bl £t So10t 8oBNd sSQekale B d hat
projects through the tool to engage a crankshaft or pulley bolt, hence,
the belt ib¥st@l$ aPlod Yot §RI cbRferstfkato ¢retpulieg- al dHee t heodockd

center || Ngu1 TR 10k aRflenPULLEYCAI & 11PN of ULDPARBL! NaBeLahchiet, gt taghed to
the socket. The belt i1s "noved axially fromthe tool Into the
socket. The belt is ‘moved axially from the tool into the
10 pulley grooves by a leaderblock, which is provided at the
maximum tool radius on the belt bearing surface adjacent to
the pulley grooves. By turning the tool about the
crankshaft the leaderblock presses the belt flank causing it

to move it intc the pulley grooves. The leaderblock also

15 comprises a lip to engage a pulley rim.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in
and form a part of the specification, illustrate preferred
20 embodiments of the present invention, and together with a
description, serve to explain the principles of the
invention.
Fig. 1 1is a rear perspective view of the Dbelt
installation tool.
25 Fig. 2 is a front perspective view of the tool.
Fig. 3 is a perspective view of the mating surface of
the leaderblock.

Fig. 4 is a perspective view of the tool in use.

30 Detailed Description of the Preferred Embodiment

Fig. 1 is a front perspective view of the belt

installation tool. Tool 10 comprises body 11. Body 11



10 pull ey grooves by a | eaderbl ock, which is provided at the maxi mum tool
radius on the belt bearing surface adjacent to the pulley grooves. By
turni ng tveo02/a0B6 about the crankshaft the | eaderbl ock preew®sot4sesibel t
flank causing it to nove it into the pulley grooves. The | eaderbl ock al so
15 conprises a lip to engage a pulley rim Brief Description of the

Drawi ngs The acconpanyi ng draw ngs, which are incorporated in and forma
part of the specification, illustrate preferred 20 enbodinents of the

present i meaplriers anslt ogethehgwstitfacdeserifid OBelﬁer\é%rtlelgEX@l@Mbé he
pr|n0|ples of the invention. Fig. 1 is a rear rspective view of the belt
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is a perspective view of the tool 1n use scrlp ion o the
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ey
r adi us Rl@pl;ey, encircles hole 15. Slot 17 is cut on a radial from
hole 15. Slot 17 has width G. Hole 18 traverses slot 17.
Hole 18 1is threaded to accommodate a fastener 19 (not
10 shown). A ratchet socket (not shown) is inserted into hole
15. Then fastener 19 is tightened, compressing slot 17 and
thereby hole 15 abouf the socket, firmly affixing the tool
to the socket.
Edge 14 extends about an outer portion of the tool.
15 Edge 14 1is a normal surface which prevents a belt from
slipping from the tool when a belt is loosely looped on the
bearing surface.
Block 50 is affixed to surface 12 by fasteners, such as
threaded fasteners (not shown), known in the art. The
20 fasteners are inserted through slots 51. Block 50 comprises
lip 52 which engages a rim of a pulley along with slot 53.
Lip 52 and slot 53 each describe a radius substantially
corresponding to radius R12, although a precise equivalence
is not required for proper operation of the tool.
25 In operation, a socket S, having a size compatible with
a pulley shaft bolt, is inserted through hole 15. Fastener
19 is tightened, thereby affixing tool 10 to socket S. Lip
52 is engaged with a pulley rim. Socket S is then engaged
with a crankshaft or pulley bolt C. A belt B is loosely
30 looped about the tool on surfaces 30, 31. A ratchet is
connected to the socket S.. Tool 10 is turned with the

ratchet, bringing belt B into contact with surface 13. As



5 Hole 15 in body 11 has a dianeter D15. Ridge 16, which provides a
bearing surface for placing the tool against a pulley, encircles hole 15.
Slot 17 iwoowuse98e a radial from hole 15. Slot'1l7 has w draT/GSo1HsIE| 18
traverses slot 17. Hole 18 is threaded to accommobdate a fastener 19 (not
10 shown). A ratchet socket (not shown) is inserted into hole 15. Then
fastener 19 is tightened, conpressing slot 17 and thereby hole 15 about
the socket, firmy affixing the tool to the socket. Edge 14 extends about
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prevents a belt from slipping fromthe tool when a belt is |oosely | ooped
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I n operataBag@sseelket 53 dravidihdriside corpatbhleqinbAr 3iRH! leyeshaft
bolt, is inSefted through hole 15. Fastener 19 is"tightened, thereby
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socket S.ondeoltHd itedlursedpWetBsthe full turn, the belt is fully

10 engaged in the pulley groove and disengaged from the tool.
The tool is then removed from the crankshaft bolt.

Fig. 2 is a front perspective view of the tool. Hole 15
extends from the front of the tool to the back as described
in Fig. 1. Leaderblock 50 is shown mounted to surface 12.

15 Fig. 3 is a perspective view of the mating surface of
the leaderblock. Slots 51 extend through block 50. Lip 52
and slot 53 engage a rim of a pulley. Fasteners, such as
threaded fasteners (not shown), extend through slots 51 to
affix the block to surface 12. Slot 53 comprises a slight

20 radius centered on a center axis of hole 15 to conform to
the curve of the pulley rim. In operation, lip 52 engages
the rim of a pulley while the socket extending through hole
15 engages a shaft bolt, thereby firmly attaching the tool
to a pulley for installing a belt.

25 Fig. 4 is a perspective view of the tool in use. Tool
10 is shown with a socket tool T engaged through hole 15.
Socket T engages a puiley bolt (not shown). Initially, belt
B is loosely engaged with surfaces 12 and 13 with a portion
engaging the pulley P as shown. As the tool and pulley are

30 turned in direction M by a user, belt B is gently urged into

a pulley groove by interaction with block 50. The belt



ratchet, bringing belt Binto contact with surface 13. As -5 WD 02/ 36986
PCT/ USOL/ 45181 the ratchet is turned further, tool 10 turns under belt B
until beWwoByagages surface 12. Since radius R12 is subBCEHUS2SES
equivalent to a radius-of a pulley, the belt when it engages surface 12
will be substantially adjacent to 5 the pulley grooves. As the tool is
turned further, the belt engages edge 55 of | eaderbl ock 50. Engagenent
with edge 55 wurges a belt B into the pulley grooves. As the tool is
turned furtlidry, tdwgdagdd ta aimslliay o ddwoveul heyorgr amtgslet iGice dhe dool
conpletes a full turn, the belt is fully 10 engaged in the pulley groove
and di send&yEd ¥ tHe TSoPvL e at“(?ole‘lﬁosl't hen removed fromthe crankshaft

bolt. Fig. 2 isgaHd Rerspegieverkigw gF thget 0ol kol 6,15, , xt from
the front of the tool" to the back as described in Fig. 1. Leaderblock 50

i s shown MeEmrddeacd mndigve 12 willd Fey.ol¥iicis fpertdpest islel Miesw iof the

mat i surface pf.  the |eaderblock. .Slots 51 extend through block 50. Lip
52 %d sla(%:t% SER%Ega\@aer%%Jiorﬁsof mﬁypu]ﬁe?.adﬁasfréngc:}b, 588ﬁg§§C£fﬂPeeﬁfé‘a

f ast ener s vgeit igfowey, extend wineugh abphstbhgt orrdh fivhet hephkoek 41y
surface 12. Slot 53 conprises a slight 20 radius centered on a center axis
of hole 15%®c & dhif tidvarted Budes Grihese hengidy rim In operation, lip 52
engages the rimof a pulley while the socket extending through hole 15
engages a shaft bolt, thereby firmy attaching the tool to a pulley for
installing a belt.



25 Fig. 4 is a perspective view of the tool in use. Tool 10 is shown with
a socket tool T engaged through hole 15. Socket T engages a pulley bolt
(not shownpo2seeséially, belt B is |oosely engaged with spef/asesssif and 13
with a portion engaging the pulley P as shown. As the tool and pulley are
30 turned in direction Mby a user, belt Bis gently urged into a pulley
groove by interaction with block 50. The belt -6 WD 02/ 36986

PCT/ US01/ 45181 fully engages a pulley groove upon conpl etion of one
revolution of the pulley and tool. Aldlzduwgh a single formof the invention
has been des_Lcr,i bed herein, it wll be obvious to those skilled in the 5
art that vaS&6ns may be made in the construction and relation' of parts

Wit hout depagtihag: fIemineaspbsitoaNdeoRGPPSi R the invention described
herein. -7 WO 02/36986 PCT/ US01/45181 aims "1 claim 1. A belt

instal | ation t@ol bedpprdssianibiadody Melser ebidnghaving e aandehavilnep wi el t

bearigﬁg 538%%}:1‘389; a bl ock extending fromthe belt bearing surface, the
bl ock havi hg™a Flb for engaging a pulley rim and the hole alignable with a

pul l ey shaft bel tbbeeh thakndingoriddi ohet heibeledeard ngusuntace dise
adj acent to a pulley . _
block having a lip for engaging a pulley rim; and
the hole alignable with a pulley shaft bolt such that a
portion of the belt bearing surface is adjacent to a pulley

10 groove.

2. The belt installation tool as in claim 1, wherein;
the block affixed to the belt bearing surface at a
maximum radius and having a belt urging surface extending
15 substantially normal to the belt bearing surface; and
the belt bearing surface further comprises a variable
radius, the radius decreasing in a direction away from the

block to a minimum radius adjacent to the hole.

20 3. The Dbelt installation tool as in ' claim 2 further
comprising:

a surface substantially normal to the belt bearing
surface, the surface extending from an edge of the belt
bearing surface opposite a pulley rim.

25
4. The belt installation tool as in «c¢laim 3, further
comprising: .

a slot having a width extending radially from the hole

whereby a fastener is used to compress the groove width and
30 thereby decrease the radius of the hole, whereby the tool
grips a shaft.



10 groove. 2. The belt installation tool as in claim21, wherein; the block
affixed to the belt bearing surface at a maxi numradi us and having a belt
urgi ng swéawssext ending 15 substantially normal to the petwSte@Ei$ing
surface; and the belt bearing surface further conprises a variable radius,
the radius decreasing in a direction away fromthe block to a m ninum
radi us adjacent to the hole. 20 3. The belt installation tool as in claim?2
further conprising: a surface substantially normal to the belt bearing
surface, tsheTlkar frader exhendibgtioamwsvledge afn t Beabal t4, beaei-Bansugface
opposite a pulley rim 25 4. The belt installation tool as in claim3,
further conPPFEPHY: Ta9dbst Ifaviikp el tr bl exeentvagerhdical I5he repsite hol e
whereby a fagtepepuiscysednto conpress the groove width and 30 thereby
decrease the radius of "the hole, whereby the tool grips a shaft. -8 WO

02/ 36986 PCT/ USO1/45181 5. The belt installation tool as in claim4,
wherein the maximumradius is substantially equivalent to the radius of a
pulley rim 5 -9



