1 9 NOV 2004 Title Belt Installation Tool 5 10 Field of the Invention The
I nvention relates to belt installation tools and nore particularly to a
belt installation tool having an eccentric, ranp. surface mh¢qPQMVaﬂMH
flexible drive belt is stretched and progreSS|ver guided into a pulley
groove. 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
pull eys the belt is installed with a prgdgéernined prel oad or tension. The
anount of tension is generally a functi of the horsepower and torque
requi rements of the drive. An géyyw%gg%gjyggyaymyybgn t orque requirenent
will generally require a comensurate' increase in the tension of the belt.
In order to achieve the proper tension, one or nore of the pulleys is

Ioosened so the shaft or shafts_ can, be ved 25 .t.o allow a slack condition
in theSbelt. Then, the belt isEﬂégébdﬁhggﬁiﬂﬂéfﬁﬁfﬁéys. The | oosened. pul | ey
or pulleys are &hen sl 8 treQlali@Red:d a1 B GHEHI I erbPOEbbL G 2 nd
resulting in atension In his process requires the pulley(s) to
be nechani cabky qdamisiedlanlprdmrlay bemttenmmmteld:rel tool having an
eccéntric ramp. surface whereby a flexible drive belt is
stretched and progressively guided into a pulley groove.
10

Background of the Invention

Belt drive systéms 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
pulleys the belt is installed with a predetermined preload
or tension. The amount of tension is generally a function

20 of the horsepower and torque requirements of the drive. An
| increased horsepower or torque reguirement will generaily
) 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
25 to allow a slack condition in the belt. Then, the belt is
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

30 tension the belt.
Belts may be installed on pulley systems using other

methods. For systems with an automatic tensioning device




Belts may be installed on pulley systens using other nmethods. For systens
with an automatic tensioning device -1 1 0 NOV 2004 the tensioner is |oaded,
the belt is placed in an operating position, and the tensioner is rel eased
to its operational |ocation. For systens w thout a tensione Bswvt quﬁre
wr apped around the pulleys and then a pulley is tightened to I't's T1nal

| ocation by a bracket or simlar devices. Another nethod of installing a
belt involves use of a tool that presses the belt into a pulley groove

wi t hout the ne d _for_nmechani.ca adj.usting the pulleys. The tool is used
adj acent to GRFeYIeFt 1St rJ\é"lE’cAr%ia ’Jﬁree \MHFI@laEGdI aledl |ISPSHR Eimg |t

into a pull e. pr. n e S r ate
0 831 247 Bl ?gfﬂﬁgchfﬁgoﬁ|Eﬁﬁg‘?‘/g%%stelg Iperl% avFJr)] l%g %gc’aeuq‘l;ﬁ T

area restingpaghiost a gieth sfstdes purleyout keaapltr@@_d}eég a1 ff & ona@e
pulley until it Saches a Elane 15 spaced froma pulley surface. Also
r epr esent at1%@PRed AECYPE FReUPBligyFeandnshens 2193 1dey AFOSE)Thte Ry etro et
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and | ateral ronlt errm enga saat’ on the pulley

20 rim This invenstbar dmeshpat cdonirﬁswlmﬂﬂgzaél wl&urﬁméﬁ ugeagdald y
entraining a belt. on a pulley, instead having eg that abruptly bends the

belt into tHRPhuFPay 8F86\7§5 ’Fﬁv@ meldr ke aeppawa B¥ goPeEs wifdoutt dthsend
over smal l,Lagli E%rp%édkpé?ﬁcﬂ%l%gl ?&gﬂktlﬁau% ;F\Lgi‘e LreSS8d tool is

concentratlons t damage th uring |ns
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'surfacé.
Also representative of the art is U.S. patent no.
4,193,310 (1980) to Boyer et al. which discloses a pulley
haﬁing a diverging means extending radially and laterally
from the rim for engaging énd 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 appaiétus forces a belt to bend over
small radius portibné of the ltool, causing high stress
25 concentrations that damage the Dbelt during installation.
Further, rhigh 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 bélt.
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



Further, high lateral |oads damage the sidewalls of the belt. Finally, the
transverse notion of the belt as it noves into the pulley groove may al so
darmage the belt. What is needed is a belt installation tool hayﬂng ?n Ugo
eccentric belt bearing surface having a variable radius and a porp &W f
whi ch substantially aligns with a pulley groove. Wat is needed is a belt
installation tool having a 2 1 0 NOV 2004 hole for receiving a socket for
engaging a pulley bolt. Wuat is needed is a belt installation tool wherein

t he belt earing surface.has a radiu ubstantially equal ta.a pull
g e, wathe Reduehere IRar A [ RetkeRacton EoGRIAG g £ Bl B nor mal
to the bel tyrhaari fignssatacest ar BEG ntha Pelde i dNtA Pihé LY QT PR¥EH1RRE

present invention neets these needs. Sunmary of the Invention 10 The
primary aspearigig tseriagentasnai sadbusppobstenbiabkytegnst akbaei prlieyl
havi ng an eccgntric hel{ bearin surface having a,yariablge radjus.and _a
portion.ofqﬂﬁiﬂ?isuﬁhﬁgnf?aT?ﬁgg?ibﬁsamf?g a;BgF?%§a5f83v€9°inb?ﬁépga§pect
of thesinventyimrd shdnPL ovbdena belt bbaringt shkastonrbpohr§ayyng gehel e
for receiving a socket for engaging a pulley bolt. Another aspéct of the

i nvention iisittco pr guildeen balovei.nst Aheatprasardol inkendiont eddsd t theaei ng
surface has a , radius substantially equal to a pulley radius. 20 Anot her

aspect of T¥&%%vention is to provide belt installation tool having a
surface nornal to the belt. :

Summary of the Invention

10 The primary aspect of the invention 1is 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.

Bnother aspect of the invention is to provide a belt

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

Another 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 copprises 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 is 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

.3-



bearing surface for urging a belt into a pulley groove. O her aspects of the
i nvention will be pointed out or nmade obvious by the foll ow ng description
of the invention 25 and the acconpanyi ng draw ngs. The inveniion conpri ses
a belt installation. tool for installing a flexible belt on &0pd0VedlliThe
tool conprises an eccentric belt bearing surface. On one side, the radius
of the tool is substantially equivalent to the radius 30 neasured froma
pulley center to a pulley rimor flange. The bearing surface on this side
of the tool stretchesC t he R It _and ?uciides the belt-intqQ a pulleg groove. To
avoid 3 1 828913504 *R&mafF S t hBSpef #9192 i Jdeof tord ¢ BELthePR2BaASI ng
surface an ul n ul S el | ual + 5 r

substanti algu}flgﬁg?h do@t%}g@t gglliggeggraﬁget %Qlt%t#g%t(%{ éll}kgdl ust%%:%egﬁgal
provi ded tovaccemmiztarmtsdhglenghtl sfckbe Hobhat Werjtecis threonghtbhe t ool
to engage a crankshaft or, pulley bol hence, the belt installation tool is

t,
centered F8IEHE FulCh® diDRFITHELD IR 12CIEGGa kR 2 THingberenddsopketey
t t d Wi {t t t..T ' ' d
are then ghagd ﬂéfb@tga%%g% gﬁ?e%q 0§ e%g%‘éjg a %at?.l ggﬁfﬁwggxeis

axially fromt ool 1nto the 10 | ey grooves | eadérb
provi ded aputhey mditnunhénok, r &tieusbedt t iesbel labeoni Rgosurifsaceertdeasgnt to

the pull ey groqves. turning the tool about the _crankshaft the

B
| eader bl ock®priedseBUthEYbet 1O1Y ahiRecARIKRT | FentBTHEDE it Theo tasd pandey
grooves. TB14E9deEPLOCKNBH SOy IR GO 1PCS 2 bkBHE] CRURERNBAPULLEY LA™
Brief Description of the Draw ngs
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 into 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 is a rear perspective view of the belt
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 1is a front perspective view of the belt

installation tool. Tool 10 comprises body 11l. Body 11




The acconpanyi ng draw ngs, which are incorporated in and forma part of the
specification, illustrate preferred 20 enbodi nents of the present
i nvention, and together with a description, serve to explain tlae Bri nci pl es
of the invention. Fig. .1 is a rear perspective view of the bellt NOY 2004
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. 4is a
perspective view of the tool in use. 30 Detailed Description of the
Preferred E front pers€2ective vi.ew of the belt
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bel t bearing.surf sadeandibeldehoaniay sidase dfy Spdacsulgadescyibes

radius R12 and surface 13 describes radius R13. Radius R12 i's cenfered at
the center destribles mdRagli RE3 R13RaditesBlEhas raditesedl 2t Scibl eedAbein

body 11 as i aneter D15...Ri d 6, i ch rovi des a bearing surface for
pl aci ng thg%t g’8l‘aleaé§'ns£aéh"bﬁulqﬁe—{1/,lse Srsclté'%’h&aéjl}?. K%t 17 is cut on a
radi als from hokg1¥5.15 SPthddy has M Ath Gardal & 18 4 r av ot Hol e
18 is threaded to accommdateya fast ener 1Qa (not jl%l‘ihomﬁége% ?éat c‘ﬁ%gc}s]ocket
(not shownprpyidesera ebepmtioghadurfat® fdenplastiegertHd tsoli ghianed a

conpressin ot 17 and .there ol e 15 about the socket, firmy affixing
t he tool EBﬂl.ﬁé"s@@lge‘tr.dlf‘o‘behquﬁe Ieh,:]xflt'end%l%ﬁo%l? af GUteC™dr thiashidk fremt ool .

hole 15. 'Slot 17 has width G. Hole 18 traverses slot 17.
Hole 18 is 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 about the socket, firmly affixing the tool
to the socket.
Edge 14 extends about an outer portion of the tool.
15 Edge 14 is 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 eguivalence
is not required for proper operation of the tool. |
25 In operation, a socket §, having a size compatible with
a pulley shaft bolt, is inserted through hele 15. - Fastener
19 is tightened, thereby affixing tool 10 to socket S. Lip
52 is engaged with a pulley rim. Socket $ 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



15 Edge 14 is a normal surface which prevents a belt from slipping fromthe
tool when a belt is |oosely | ooped on the bearing surface. Block 50 is
affixed to surface 12 by fasteners, such as threaded fastene 3 &not shown) ,
known in the art. The 20 fasteners are inserted through sIotL 5N0VBIéKk 50
conprises lip 52 which engages a rimof a pulley along with slot 53. Lip 52
and sl ot 53 each describe a radius substantially corresponding to radius
R12, although a precise equival ence is not required for proper operation of
t he tool. In??ger ti,on, a socket havi ng a S|ze conpatible with a

pul | ey shaf¥ bb iisebpERE hrfb‘ﬁ(’jil?eﬁol fast  lfadnemer URdes Pieéﬁt dhed,
Lher eby afipsindpad $0 bAgapeketsgreito P2 'S gégedfgﬁg}s Apis R rIm

Socket S is en engaged a cran aft™ or

| oosel y 3Gubsapzert sboly theitvedkenen turd acea;ﬁ@ 031 a Apadienpet the }:QaqrtHECt ed
to the socket S.. Tool 10 is turned with the ratchet, bringing belt Binto
contact whIeTsdr RROAGES ASLITACROV22ubA1t Re pubehentialiyr B6d acenthéo, tool .

10 tuns %%%§5d%aé [ﬁa gég beA% @hgngggfsu?FELgﬁgﬁl%Ur bgge E%%'#? R12 is

substanti al to a radius o e bél when i éngages

surface lén\ganled)eedsc_l;lé)sﬁanblfallle)acﬁdjbawﬁ g®m, 5 Eﬂi@a?@khéﬂy gienvesgeAs st he
tool is turned further, the belt ngages edge 55 | eader bl ock 50.
EngagenentiZfiesh @dields Byrigee atbél B et ogm@vgm I eyAgr(%\FestO% titfe t ool
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di sengagednideonthbe t®6)L. completes a 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 ﬁiew 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




The tool is then renoved fromthe crankshaft bolt. Fig. 2 is a front
perspective view of the tool. Hole 15 extends fromthe front of the tool to
the back as described in Fig. 1. Leaderblock 50 is shown m)lTqu ﬁ@\’t ?U[ﬁ'urface
12. 15 Fig. 3 is a perspective view of the mating surface of

| eader bl ock. Slots 51 extend through block 50. Lip 52 and slot 53 engage a
rimof a pulley. Fasteners, such as threaded fasteners (not shown), extend
through slots 51 to affix the block to surface 12. Slot 53 conprises a
slight 20 rE%qilﬁ’s ceenn(#aered on a cgﬁt er axis of hole 15 to.copformto the
curve of the pdll ey T1aT° | n° opRPatFdn, 9FPRY82 BRGRgeSOMPhELT P oPfa BOEI ey
while the seckatutexdrensf nghd hs@updy hohe +dS) engages a shaft bolt, thereby
firmy attaching the tool to a pulley for installing a belt. 25 Fig. 4 is a
perspective vi edldthaught gol dimagise. frowml of0 itheshdéweenitibna Baskebetnol T

engaged t hr,ough-..ho 15.. Socket, T engages.a pulley bolt (not shown).
Initially, dﬁgl%tnb§4 ?‘?5%’3%’] a Jgjego% ‘?%V%%?ga*&%s%i‘?s%nﬂéﬁ%l?\ﬁit%na%‘pSrti on
engagisng t BetPuth8y R/aSishoums Auy hBet olgandnPUWAEY e t38ctybredahd
direction Mby a user, belt Bis géntly urged into a pulley groove %y

i nteractiomediattias oo 5partThe wicthoutd Negaz@0hdf ufrgmendegespdrpul | yd

groove upon _conpletign of one . revolutiqn of the pulley and tool. Al though a
si ngl e forA~6F% I‘f’gt itﬂlferﬁrlvo%etﬂa%n ee?f:r%?ee MYt herein, it will be obvious
to those skilled in'the 5 art that variations nmay be nade in the
construction and rel ation" of parts w thout departing fromthe spirit and
scope of the invention described herein.

)



7 1 0 NOV 2004 CLAIMS | claim 1. A belt installation tool conprising: a
body describing a hole and having a belt bearing surface; a bl ock extending
fromthe belt bearing surface, the block having a lip for engaglngli 20041 | ey
rim and the hole alignable with a pulley shaft bolt such that a portion of
the belt bearing surface is adjaceng¢pApvg pul l ey groove; the bl ock affixed
"to the belt bearing surface at a maximum radi us and having a belt wurging
surface extending substantially normal to the belt bearing surface; and the
belt bearing.surface further conprises a variable radius, the radius

decr easi ndc a direction away fromthe block to a m nimum radi us adj acent
to the hole. 2. The belt installation tool as in claim?1, further

conpri si nd: Acbediinstaietion ek comprising nornmal to the belt bearing surface, the
surface extending from an edge of the belt bearing surface opposite a

pul | ey ri rmabody désuribived 4 holaahd hheihg abelt bohrimgssurface| ai m 2, further conpri sing:
a slot having a wwdth extending radially fromthe hole whereby a fastener is

used t0 GURNIESIeddite FOMAUELY B %%ﬁé@ilﬁ%oaﬁfdﬁ?gsﬁli?ménggéiﬂéam the
hol e, V‘her%thHHFa.R&OO' grips a shaft. 4. The belt installation tool as in
rein’t

claim 3, e e maximumradius is substantially equivalent to the

radius of the }%ﬂe laﬁénarbllemwith a pulley shaft bolt such that a portion of the belt bearing
surface is adjacent to a pulley groove;

the block affixed to the belt bearing surface at a maximum radius and having a belt
urging surface extending 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 2 minimum radius adjacent to the hole.

2. The belt installation tool as in claim 1, 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.

3. The belt installation tool as in claim 2, further comprising:

a slot having a width extending radially from the hole whereby a fastener is used to

compress the groove width and thereby decrease the radius of the hole, whereby the
tool grips a shaft.

4. The belt installation tool as in claim 3, wherein the maximum radius is substantially
equivalent to the radius of a pulley rim.




