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U S. applicati no. 09/709903 filed Novenber 2, 2000. Fie

I nvention 1%6?%§“wﬁvention relates to power transni ssion be??TR%gg?g?ﬂation
tools and nore particularly to belt installation tools having a plurality
of flexibly connected segnents for engaging a pulley and each segnent
having a belt bearing surface whereby a flexible belt is 15 progressively
guided onto a pulley or idler. Background of the Invention Belt drive
systens conprise a significant and widely used form of nechanical power
transm ssion. Generally a 20 belt runs between two or nore pulleys or
idlers, nore particularly a driver and driven pulley and/or an idler or
idlers. In order to efficiently transmt power between the driver and
driven pulleys the belt is installed witilitae 25 predeterm ned prel oad or

t ensi on. The amount of tension is generally a fqution of the horsepower
and torque requirenents of the &fh éPSFﬁﬁ¥%ﬁ§EH ﬁﬁ?sepomer or torque
requirenents will generally require a conmensurate increase in the belt
tension. 30 In order to achieve the proper tension, one or nore of the
pul | eys is91 oosened so the shi¢ FNCEh APt BE 3 = all ow a sl ack

condition in the b%his IBSfic§{¥6ﬁx%faﬂh§ priority from U.S. application

no. 09/704903 filed November 2, 2000.

Field of the Invention

10 The invention relates to power transmission belt
installation tools and more particulerly to belt
installation tools having a plurality of flexibly connected
‘segments fer encaging a pulley and each segment having a
belt bearing surface whereby a flexible belt is

15 progressively guided onto a pulley or idler.

Background of the Invention

Belt drive systems comprise a significant and widely
used form of mechanical power transmission. Geqerally a
20 belt runs between two or more pulleys or idlers, more
particularly a driver and driven pulley and/or an idler or
idlers.
In order to efficiently transmit power between the
driver and driven pulleys the belt is installed with a
25 predetermined preload or tension. The aqount of tgngion is
generally a function of the horsepower and  torgue
requirements of the drive. Tncreased horsepower or torgue
requirements will generally reguire a commensurate increase
in the belt tension:
30 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 a2 slack condition in the belt. Then, the belt is




1 23 APR 2004 WD 02/ 36988 PCT/ USCOL/ 46001 | ooped over the plﬂ? QPRSIG[MThe
{ oosened pulley or pulleys are then pulled or tightened in

predeterm ned position, resulting in a tension being created in the bel t
Thi s prd¥@§§ﬁg&ﬁU|res the pulley(s) to be mechanically adjdéYRd+5®1;
order to properly preload the belt. Belts may be installed on pulley
systens using other nethods. For systens with an automatic tensioning
device or tensioner, the tensioner is set, the belt is placed over the
tensioner, and the tensioner is then released to nove 10 to its operational
| ocation, thereby tensioning the belt. FE or belt systens without a
tensioner, a belt is wapped around the pulley(s) and then a pulley is
tightened in its final location by a bracket, bolt or simlar device.

Anot her et beshéed bﬂ&kalﬂrﬂen@@l]tb@ist | Yot vesobsre®df pa11dh to@olpulhatyspresses

the belt into a puIIe oove mnthout mechani cal |y adjusting the pulleys.
The tool is2iReHn e%d? Srafthaneg. lﬂ§°tﬁepﬁﬁﬁ?%9rT%P%q”Rﬂﬁf§%ﬂﬂ4(xﬂ
stretches the;bgel %thhe |aE@rE§‘z.drV bO1d NGrélrddt Ona i |1§é’lt grogyg.s 20
Representati ve of t rior art is European Patent No. 0 831 247 Bl to

Hut chi nson mhdeds i S@Il@s@s atfﬂ%)oPulfﬂeﬁM(r?d do rhali mechamisl lar ewljrusdteidng
agai nst A glnrtct]ré)fr t%e(ﬁ’%lrpe‘ﬂg 8 ?FQ&&‘Q:hae helt away froma pulley until it

reaches "a prane ~space ey surface The belt is then forced into
25 the pull ey graves wéﬁobeepneSehladlve pllihe aybuessUSspagen&hmm.

;4!193,310 (1980 toéﬁgyer l&ﬁ'Ch di cIo€es &p QFV|n

di ver gi ng n A5t g & a|| a8 Fa gparty te 51on1ng I
tensioner, the tensioner is set, the belt is placed over
the tensioner, and the tensioner is then released to move

10 to its operational location, thereby tensioning the belt.

For helt systems without a tensioner, a belt is
wrapped around the pulley(s} and then a pulley is tightened
'in its final location by a bracket, bolt or similar device.

Another method of installing a belt inveolves use of a

15 tool that presses the belt into a pulley groove without
mechanically adjusting the pulleys. The tool is used
adjacent to a pulley. As the pulley is turned the tool
stretches the belt while laterally forcing it into a pulley
groove.

20 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
spaced from a pulley surface. The belt is then forced into

25 the pulley groove.

Also representative of the art 1is US 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

30 pulley rim. This invention does not comprise a bearing

surface for gradually entraining a belt on a pulley,



fromthe rimfor engaging and seating the belt on the 30 p k@% r®p1 Thi s
i nventi on does not conprise a bearing surface for graduall B; ning a

belt on a pulle 2 2 3 APR 2001 WD 02/ 36988 PCT/ USA 1-tG£[§ i havi ng
a peg that‘%%Pﬁé@?% bends the belt into the pulley groove. %ﬁ@g@?ﬁgp art

device forces a belt to bend over small radius portions of the tool,
causing high stress 5 concentrations that damage the belt during
installation. Further,. as the belt is forced into the groove, high

| ateral | oads damage the sidewalls of the belt. Finally, the transverse
notion of the belt as it, noves into the pulley groove rna.y danmage the
belt ribs. 10 What is needed is a belt installation tool having a
plurality of segnents engaging a pulley rim What is needed is a belt
installation iosteddvhangidd exi bdy thanezhhwotlyederass thehakltsineededei s a
belt installation tool having segnents together conprising an arcuate belt
bearing 15 suP¥ht® APRYS's needed is a belt installation tool having a

plurality of segmepis werdy hami ngews &Urfacessubskant ital bgndnerarl skheit he
belt bearing surface for urging a belt into a pulley groove. The present
i nventi on neefdditesePREEHSNS20 Funmrhl§ offOChe | RAFENGn THSNpri FRF§SBspect

of the inuentiQn 5 I iREQVi ffaf dRehbel NSAl baid 0REORL Ravkngigtpbyrality
of segnments engaging a pulley rim Another aspect of the invention is to
provi de a belFurt2teinseasl | fheorbelol itsavEagedd edintby tonnagoedeseghiem s. .

lateral loads dqmage the sidewzlls of the belt. Finally,
the transverse motion of the belt as it, moves into the
pulley groove may damage the belt ribs.

10 What is needed is a ‘belt installation tool having a
plurality of segments engaging a pulley rim. What is needed
is a belt installation tool having flexibly connected
Zsegments. What is needed is a belt installation tool having
segments together comprising an arcuate belt ©bearing

15 surface. What is needed is a belt installation tool having
a plurality of segments each having a surface substantially
normal to the belt bearing surface for urging a belt iﬁto a

pulley groove. The present invention meets these needs.

\ 20 Summary of the Invention

The primary aspect of the invention is to provide a
belt installation tool having a plurality of segments
engaging a pulley rim.

Another aspect of the invention is to provide a belt

25 installation tool having flexibly connected segments. .

Another aspect of the invention is to provide a belt
installation tool having segments together comprising an
arcuate belt bearing surface.

Another aspect of the invention is to provide belt

30 installation tool having a plurality of segments each
having a surface substantially normal to the belt bearing

surface for urging a belt into a pulley groove.

3



Anotsher aspect of the invention is to provide a belt installation tool
havi ng segnents together conprising an arcuate belt bearigg %rzﬁ ce.
Anot her aspect of the invention is to provide belt 30 instdlTatTon tool
havi ng a pQP4i6P88y of segnents each having a surface subst Z&T{EYASr mal
to the belt bearing surface for urging a belt into a pulley groove. 3 WO
02/ 36988 2 3 APR 2001 PCT/US01/46001 Ot her aspects of the invention wll
be pointed out or rmade obvious by the follow ng description of the
invention and the acconpanying drawi ngs. The invention conprises a belt
installation tool ‘for 5 installing a flexible belt on a pulley. The tool
conprises a plurality of segnents. Each segnent conprises a substantially
flat belt bearing surface and a |lip for engaging a pulley rim A flexible
connector connectethbe aspgaest s:withk ankeadpbeceifll exéd bhyimtdached & one
end of 10 the string of segnents._ Each adjacent belt bearing surface when
assenbl ed t oféfRePPMEPHEaPY SubstEntlicuing geegatrtiqurpackhfalNignBiPadi us
substantial | ypai phbakctonpdeyimdidswiqhysa pulley. The tool engages a pulley
rim conformng to the curve of the pulley rim The belt bearing surface
15 describes a t apeeednyentipeardongrégeface.bed tsuidisiod hadrionl tacd tfrer bel t

bearing s rf%ﬁgtg?lfgégésgggﬁfnggrggftaort?e!at ]pugllilsgym tPﬁetQQé,ngé‘cﬁ;ﬁ%&s"e‘Q ey

as the pulley s turn rire scriptron o Dr aw ngs
‘acconpanyi ngadr pdirgd itwhi oif arsegmeaosporat gédchn sageedor eangairdesof & he
SDECIfICatloghbgééggigfif QéﬁL?r%EQt bearing surface &and a 1lip for

engaging a pulley zrim. A flexible connector connects the
segments with a headpiece flexibly attached to one end of
10 the string of segments. Each adjacent belt bearing surface
when assembled together form a . substantially arcuate
surface having a radius substantially similar to the radius
of a pulley. The tool engages a pulley rim, conforming to
the curve of the pulley rim. The belt bearing surface
15 describes a tapered belt bearing surface. A suriace normal
to the belt bearing surface on each segment urges a belt

from the tool onto a pulley as the pulley is turned.

Brief Description of the Drawings

20 The accompanying drawings, which are incorporated in
and form a part of the specification, illustrate preferred
embodiments of the present invention, and together with a
description, serve to explain the principles of the
invention. .

25 Fig. 1 is &an upper side perspective view of ;hg belt
installation tool.

Fig. 2 is a Jlower side perspective view of the belt
installation tool.
Fig. 3 is a top perspective view of the tool.
30 Fig. 4 is a side perspective view of a headpiece.
Fig. 5 is a side perspective view of a segment.

Fig. 6 is a partially exploded view of the tool.



enbodi nents of the present invention, and together with a ?gﬁgﬁgﬂﬂlon,

serve to explain the principles of the invention. 25 Fig.
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si de perspegtive yiew of the belt installation tool. Fig. 2-i r
$o pYEesly %CT@S(ZH-{GQ{)QE

ew of the belt installation tool. Fig.

perspective view of the tool. 30 Fig. 9 is a side perspective view of a
headpi ece. Fig. 5 is a side perspective view of a segnent. Fig. 6 is a
partially expl oded view of the tool. 4 2 3 APR 2014 WO 02! 36988

PCTI US01Ja6001 Fig. 7 is a perspective view of the tool engaging a pulley.
Fig. 8 depicts a plan view of an alternate enbodinent. Fig. 9 depicts a
perspective view of the alternate enbodi nent described in Fig. 8 5
Detail ed Description of the Preferred Enbodinent Fig. 1 is an. upper side
perspective vEéw-of iher RATSPEGIMEl FAEV off tid6 LoPdorn eI Wshyr iPsdd ey -

plurality of &
segnment is nov

et

MengSpides 32p1hd vidw 42 artGickingpd SeadpingGe 18. Each 10

|y connected to each adjacent segnent and headpiece 18 is

noveabl y conn&ged Bo gspénts of at heesepaehive stwiieng; cdachheonrddeedate the
adj acent conpogggé%ﬁ%ngaﬁthékggeigopn&ctQy 30, see Fig. 6. Each segnent

and the headpf

fetaffic material or a 1.5 substantially

npri se

non-netal l§c material depending upon the needs of a user. Each segnent 11,

12, 13, 14, 15, 16, 17 conprj ses

installation tool. Toel 10 comprises a plurality of

a
Detailed Description of the Preferred Embodiment

Fig. 1 is an upper side perspective view of the belt

F

segments 11, 12, 13, 14, 15, 16, 17 and headpiece 18. Each

10 segment is moveably connected to each adjacent segment and

headpiece 18 is moveably connected to an end of the segment

string; each connected to the adjacent component by a

‘flexible connector 30, see Fig. 6. Each segment and the

headpiece may comprise a metallic material or a

15 substantially non-metallic material depending upon the

needs of a user.

belt

Each segment 11, 12, 13, 14, 15, 16, 17 compriées a
bearing surface 21, 22, 23, 24, 25, 26, 27,

respectively. Each belt bearing surface diminishes in

20 surface area from surface 21 (the largest) to 27 (the

smallest), such diminution being a function of an angle, @,

{see

Fig. 5), having an apex at an end opposite the

headpiece along an axis of the tool on surface 27,

extending from segment 17 (the smallest area) to segment 11

25 (the largest area). Normal urging surfaces 31, 32,. 33, 34,

35,

bearing surface for each segment, but nay also be set at a.

36, 37 are substantially normal to the respective belt

slight angle from the normal as required by a user.

Surfaces 31 thru 37'gradually urge a belt toward a pulley

30 as the pulley is turned as described elsewhere herein.



bel t- bearing surface 21, 22, 23, 24, 25, 26, 27, respectiv 3y. E@ﬁh bel t
bearing surface dimnishes in 20 surface area from surface %? | ar gest)
to 27 (the smallest), such dimnution being a function Ofpg?nﬁﬁ/mﬁnlctl
(see Fig. Y89 92#3% ng an apex at an end opposite the headpi'&éce along an
axis of the tool on surface 27, extending fromsegnent 17 (the small est
area) to segnent 11 25 (the largest area). Normal urging surfaces 31, 32,
33, 39, 35, 36, 37 are substantially normal to the respective belt

beari ng surface for each segnment, but may also be set at a slight angle
fromthe normal as required by a user. Surfaces 31 thru 37 gradually urge
a belt toward a pulley 30 as the pulley is turned as described el sewhere
herein. 5 2 3 APR 2001+ WD 02/ 36988 PCT/ US01/ 46001 Headpi ece 18 conpri ses
an arcuate belt béasidpgeserlBceomidnisesy Auatarswtkabelt9besrany asenfat®
beari ng surfage 20, ich is adj,acent to.belt bearing surface on segnment
11. Lips 41?542%‘%?,5‘\9%4,5[1 ,ac56,169271,s ﬁg%ﬁﬁeenn“d %Orokﬁﬁaagrls'}%esuo’?f%eseg nts
11, 12, 13, 1¥icA5islGdilacerndedeadpteneating saspecti val seqaend Sile of
its respective segnent oppasite the -normal surfaces 31, 32, 33, 34, 35,

36, 37, respee?ideryi2Thd i g erfigagd® rim I £55Endefrogee Migle Bf 10

Fig. 2 issa Lpyeinsidaperspectisve v ewof tilge bejt hpat ald.abiignetogd, Each
segment portion or end 51, 52, 53, 54, 55 56, 57 is tapered to al | ow the
tool to achi cespecttveMed ShapesédapbiaftswirelPant bir epedmentoforPasiide r ange

of pulleys each hayhg a dlfdeeent yadiug, Thestapgred ggd ohelS each
segnment creates an angul ar separation'a bet'ween

raspectively. The lips erngage a rim of a pulley, see Fig.
7.

10 Fig. 2 is a lower side perspective view of the belt
installation tool. Each segment portion or end 51, 52, 53,
54, 55, 56, 57 is tapered to allow the tool to achieve a
curved shape compliant with an outer rim of a wide range of
pulleys each having a different radius. The tapered end of

15 each segment creates an angular separation o between
adjacent segments that prevents each segment from be;ring
against each adjacent segment as the tool is wrapped about
a2 pulley rim. This allows the tool to properly conform to
the curve of a pulley rim without binding.

20 Fig. 3 is a top perspective view of the tool. The
tapered or tapering nature of the belt bearing surfaces 21,
22, 23, 24, 25, 26, 27 is clearly shown.

Fig. 4 is a side perspective view of a headpiece.

Flexible connectors 30 are shown clamped under belt bearing

25 surface 20. Surface 20 may be clamped to headpiece 18 by
threaded fasteners or any other suitable means known in the
art (not shown). Surface 20 may also be integral to
headpiéce 18. In an alternate embodiment, the flexible
connector may be integral to each segment, such as by

30 nmolding or casting each segment and headpiece about the

flexible connector. In yet another alternate embodiment



adj acent segments that prevents each segnent from bearing &daiPRsiijieach
adj acent segnent as the tool is wapped about a pulley rim This allows

the tool t ly conformto the curve of a pulley ri mpphhR@ptsohi ndi ng.
20 Fig. 3‘@8%é8@§é perspective view of the tool. The tapergg‘or tapering

nature of the belt bearing surfaces 21, 22, 23, 24, 25, 26, 27 is clearly
showmn. Fig. 4 is a side perspective view of a headpiece. Flexible
connectors 30 are shown cl anped under belt bearing 25 surface 20. Surface
20 may be clanped to headpi ece 18 by threaded fasteners or any other

sui tabl e means known in the art (not shown). Surface 20 may al so be
integral to headpiece 18. In an alternate enbodi nent, the flexible
connector may be integral to each segnent, such as by 30 nol ding or casting
each segnment ¢ Hésdphrdcezabsut nehely fhesdmiesecdfnabof 29Ty et/ -arfdtther

al ternat e e”’%‘i‘lﬁ%ﬁ; gg.piztergeea{%%lﬁ@z V&%&%E}B% dDQHté]lSPHeM@QPJIM%gt he

end parts, nane segmnmen are anped to the flexible
connect or 30 swigtient:he isitglyenisig disediyentengsiorgl v wdlthdi rigley eblgagddew t h
the flexible conn%ctoi 30. 5 Fig. 5is a side perspective view of a
segnent. Fl &OPBEEECEoRfect ors 30 are shown cl anped under surface 21

Fl exi bl e gonnect okgg30 AV LOBPr k$8e arYefdpdithve resdu | eft  anmadegiealt .known
in the art such as netal wire, braided wire, thernpplastic card, gﬁlon
monof i | anent fage¥ibhe FPRESCHOT SufPadEe 2EnfHY Eéa%ﬂ%ﬁwﬂﬁﬁai)ﬁﬂﬁﬁégﬁt 1 by
threaded faghenghseOLoR%eaPYrot BBr mayi LaRLe;: SBamsy kaowa; ke ths jarilent(not
shown) . Surface 21 and segnent 11 nay al so conprise a _ .
material known in the art such as metal wire, bra;ded wire,
thermoplastic cord, nylon monofilament and the 1like.
10  Surface 21 may be clamped to segment 11 by threaded
fasteners or by any other suitable means known in the art
(not shown). Surface 21 and segment 11 may also comprise 2
-single part. BAngle & describes the tapered nature of the

belt bearing surfaces. Angle ® comprises a range of 5° to

16 20°.
A tapered lower portion 51 of segment 11 describes

angle P having an apex directed toward a center of rotation

of a pulley. The tapered end having angle B allows bending

engagement of the tool to conform with a rim of a pulley.

20 Portion 51 also bears upon a pulley side when the tool 1lip

is engaged with a pulley rim (not shown, see Fig. 7}.

Segments 12, 13, 14, 15, 16, 17 likewise comprise lower

portions %2, 53, 54, 55, 56, 57 xespectively, each having a

taper as described for portion 31, :aﬁd each aéjacent

25 segment describing the included angle & between them as
described in Fig. 2.

In 2n alternate embodiment, the segments are formed of

a plastic or non-metallic material with the flexible

connector molded into and between the segments, therefore

30 forming the tool as a single monolithic piece.



single part. Angle cT) describes the tapered nature of the gﬁﬂkdgﬁaring
surfaces. Angle c conprises a range of 5to 15 20. A taper% P portion
51 of segnent .11 describes angle having an apex directed r ent er
of rotati 9?2667 pulley. The tapered end having angle —i é&ﬁ@ﬁg”%@ﬁhing
engagenent of the tool to conformwith a rimof a pulley. 20 Portion 51

al so bears upon a pulley side when the tool lip . is engaged with a
pulley rim(not shown, see Fig. 7) Segnents 12, 13, 14, 15, 16, 17

| i kew se conprise |lower portions 52, 53, 54, 55, 56, 57 respectively, each
having a taper as described for portion 51, and each adjacent 25 segnent
descri bing the included angle ¢ between themas described in Fig. 2. In an
al ternate enbodi nent, the segnents are formed of a plastic or non-netallic
material with th&if-exPbl®S conREEEERLNDI GEBLIPARS ali¢ bePhedind h&osdgnent s,

t herefore f,Qr3.Ng agpa sidgl nal J 4 RI4G LI R 1011
VO 02! 369883}%81‘%8?511?&1@8%%9%3 3¢ & ngﬂqalTgytteggglngdgﬁgwe;%?o?aAﬁe

tool . Fl exiddgmenenneed othe3tremdpisiiewn Eaxherstigrgniset Nemre seagtoutseghent and
t he headpi ece. Each segnent flexes out.th | exi bl e.conngct to all ow
é;%ﬁ#;ie CcO nﬁckor &% alﬁ%g %EF %ooi ga.c?nfgr%-b%rg%%

the tool to mto the arc 5°0 | 8y, " Fi cffle view
of the t@ol sangagungeg. pulley. Ratchet .tool T is shown engaging a pulley

bolt. The pulle¥,is rotated in direction R, thereby mounting the belt B
on the pulley as &Qscfﬁbbﬁ Re@fgspective view of the tool enfgaging a

pulley. Ratchet "tool T is shown engaging a pulley bolt.
The pulley is rotated in direction R, thereby mounting the
belt B on the pulley as described herein.

10 In use, the tool 10 is engaged with a pulley P rim
with tne headpiece lip and each segment 1lip. A ratchet
wrench T, or the like, is then engaged to a pulley bolt or
‘crankshaft bolt used to affix the pulley to the shaft. A
belt B to be installed is loosely looped about the pulley

15 and the tool, initially engaging surface 19 of the
headpiece 18. As the pulley is turned with a ratchet wrench
in direction R, the belt further engages surface 19. As
the pulley is turned further, the belt sequentially engages
each segment belt bearing surface in turn and in doing so,

20 is progressively moved toward engagement with the pulley by
operation of the normal surfaces by acting on the side of
the belt. As a full turn of the pulley is completed, the
belt fully engages with the pulley and the tool is removed.

Fig. 8 depicts a plan view of an alternate embodiment.

25 Alternate embodiment 500 comprises a flat flexible member
made of a material subject to being bent into a pfeferred
shape, such as metal. The material having a predetermined
fiexibility to render it capable of retaining the formed
shape. The planar form shown may be fabricated by cutting

30 or stamping.

Tool 500 comprises tabs 501, 506 and 520 as well as
_beltpiece 502. To form the tool, beltpiece 502 is folded



10 I'n use, the tool 10 is engaged with a pulley Prim wth the headpi ece
lip and each segnment lip. A ratchet wench T, or the like, 1%APR&H engaged
to a puIIe% bolt or crankshaft bolt used to affix the pul ly tQ,4hg, shaft.
A belt B PO BEHistalled is | oosely | ooped about the pulley 15 and the
tool, initially engaging surface 19 of the headpiece 18. As the pulley is
turned wwth a ratchet wench in direction R, the belt further engages
surface 19. As the pulley is turned further, the belt sequentially engages
each segnent belt bearing surface in turn and in doing so, 20 is
progressively noved toward engagenent with the pulley by operation of the
normal surfaces by acting on the side of the belt. As a full turn of the
pulley is conpleted, the belt fully engages with the pulley and the tool
is removed. Risgprofiflepktiyslaoplaanlinewsdd n altisstagéreabben nifl .thers

Al ternate enbodi nent 500 con‘gri ses a flat flexible menber rnmde of a .
materi al subjegpirorémbeehy bERT i3ft o 1dTSr ePéfr edshdPe, BOCH Hs reta@l ~ The
mat eri al havi a. predeterm xd dy | 4 Refi €Rdeded t appPeb] a tafl

ret ai ni ng théjnlgf&%éan'sh%ge@. he E{oriagn%drJd f%%ér/n Ehown may be fgabri cat ed yby
cutting 30 @peoSt @APi BGnek00Il51500aaanpbisesreabsct5ely505@nd 820 & wel |
as beltpiece 502. To formthe tool, beltpiece 502 is folt_gneed 8,313 AR 2004
VO 02/ 36388 POHSUSOLiabdyl RefFlegingtel § 0% Tite BIs i a frrst

direction an a&@gg 1a;g§r axiseateby 2@t dy 2@ héwhNiANFOPPOSI t eFslkationd
direction. Tabs _§ and 504 are then fol ded approxi mat e_ny 90don J!ines 513
and 521 respeetsinesy so tedypaese 502 presenting a reinforced planar

surface 517 substantially normal to the member belt bearing
surface 508. Although in the preferred embodiment of the
10 alternate embodiment surface 517 is substantially normal to
surface 508, one can appreciate that any angle between
. surface 517 and surface 508 sufficient to urge a belt into
a pulley groove is acceptable.
Next tabs 501, 506 and 520 on the member first and
15 second opposite edges are folded approximately 90° along
lines 510, 511, 512 causing them to be pointed inward. Tabs
510, 506 and 520 have alternate portions of material
removed to facilitate rolling body 508. Headpiece 509 1s
formed by curling or rolling end 516 toward beltpiece 502
20 along a major axis of the tool. End 516 is rolled until
the headpiece has a substantially circular form, up to
approximately line 507. One can see from Fig. 8 and Fig. 9
that tabs 520 are slightly recessed from tabs 501, thereby
allowing folded tabs 501 to engage a pulley rim (not
25 shown). One can appreciate that the tool 1is given an
overall curved form prior to use on & pulley as shown in
Fig. 9.
in use, the tool is engaged with a pulley rim (not
shown) using tabs 501. Once the tool is engagad with a
30 pulley rim, beltpiece 502 urges a belt into a pulley groove

as the pulley is turned as otherwvise disclosed in this



5 substantially parallel to a majjor axis of the tool and parallel to a
side of a pulley as shown in Fig. 9. Folding results in bgl3tAfRefld 502
presenting a reinforced planar surface 517 substantially normal to the .
nmenber beWOBZ&PBHg surface 508. Although in the preferred @B, of
the 10 alternate enbodi ment surface 517 is substantially normal to surface
508, one can appreciate that any angle between surface 517 and surface 508
sufficient to urge a belt into a pulley groove is acceptable. Next tabs
501, 506 and 520 on the nenber first and 15 second opposite edges are

fol ded approximately 90 along |ines 510, 511, 512 causing themto be
pointed inward.. Tabs 510, 506 and 520 have alternate portions of nateri al
renoved to facilitate rolling body 508. Headpiece 509 is fornmed by curling
or rolling epeS¥6cadiand bell¢qipeiceses080 R0swpmInfsa Wi okoki 398+n$he 2t ool .

End 516 is rolled until _the headpiecg, has I a [N f,orm
up to appr &ANEYel 5197 n8U5479 &E c%ﬁ%@enfr%%@%g% gar)% iog.c%(fétﬁat

tabs 520 ar el ahicly ar paessgdgfsere t abs 501, thereby allowi ng fol ded tabs
501 to engage a pulley rim(not 25 shown). One can appregiate.that the tool
is given an overfdd- clr FeRLEEF M Pr PEFSP cﬁgﬁaoﬁlﬁwpﬁﬁ{e§h%sa%%§ﬁﬁa%ﬁ Fig.

9. In usg, té?r%omfh'enits £hgageddisth g puldey mhen (Gidistasbawn)yusiurgetabs
501. Once the tool 1Is engageq with a 30 pulley rim beltpiece 502 urges a
belt into afmum ef drheowecds ishehpuhl eyHeadpintredOds 16t FAAKNsB2YrEE| Bsed in

this 9 23 %ﬂ@l%%@fé!@no%%g%vf&” VSR o ABOER . . The belt bearing

surface 508 has a predetermined flexibility allowing the
tool to be readily formed to accommodate a wide range of
10 pulley radii.

Although a single form of the invention has been
described herein, it will be obvious to those skilled in
'the art that variations -may be made in the construction and
relation of parts without departing from the spirit and

15 scope of the invention described herein.
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speci fication. Headpi ece 509 supports the tool against a pulley side
during use allow ng beltpiece 502 to urge a belt into a pulley groove.

Fig. 9 depicts a perspective view of the alternate 5 enbodi nment descri bed
in Fig. 8 The substantially curved formof the tool is 2@%n Headpi ece
509 i £18ABan having a curled, formto provide reinforce%@ R he vel t
bearing surface 508 has a predetermned flexibility allowng the tool to
be readily forned to accompdate a wi de range of 10 pulley radii. Al though
a si ngi-e®f Bt of" 199 lithd ERt FoM! F4EPRé&ARId descri bed herein, it will be

obvi ous t0pt hpse: sKidd @dghbntd herakbrbhaty ardiaki ons f@he cpdeatm the
construction and Trelation_ of parts w thout departing fromthe spirit and

15 scope S6FMERe R3AET PoRedesR¥IBET RBFEITES 10 aim 2 3 APR 2004 1. A

bel t instahbalhosed eRlvieeMRrisddideca PbUF alddriinef ssega@ntsccoanggted by a
fl exi bl e connector, each segnment having a belt bearing surface; a
headpi ecéRaVPhY FLHELIFFet’ DI BAr PHg-UATEEePARCHBISTTOF | exi bl y

connect edht0f e SAAEMHonRY-EHE fd exicthbBegOMNaHOhaiPeedd eXidbke gpnsRLtOr IS
attached to the headpi ece and to an end _segnent opposite the headpiece;

and the PPERFBRFCRRATIEE bPeiREIRIGCRGI §"@ngaged with at |east one segnent

bet ween the heagdpircecandcthe 8NG1SQ9ABNY . erdagbdewl 0Bl aSi daztcbaem 1,
wherei n: each segnent and t he headpi ece each further conprises a lip
proj ect i F§INEBM REWISFE BRI 95 p3re SUb U EFEPFY al i gned with  an

adj acent |ip.
2. The tool as in claim 1, wherein:
each segment and the headpiece each further comprises a lip
projecting from a side; and each lip is substantially aligned with

an adjacent lip.

3. The tool as in claim 2, wherein:
each segment further comprises an urging surface normal to the belt
bearing surface opposite the lip; and
each urging surface is substantially aligned with an adjacent

urging surface.

4. The tool as in claim 3, wherein each belt bearing surface further
describes an angle .phi. having an apex at an end opposite the

headpiece along an axis of the tool.

5. The tool as in claim 4, wherein each segment further comprises a
tapered portion at an end opposing the belt bearing surface and
describing an angle .beta. having an apex directed toward a center

of rotation of a pulley.

6. The tool as in claim 5, wherein the headpiece further comprises an
arcuate surface having a radius extending aleng an axis of the tool
adjacent to the headpiece belt bearing surface on a side opposite a

segment.
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3. Fhe tool as in claim2, wherein: each segnent further conprises an
urging surface normal to the belt bearing surface opposite the |ip; and
each urging surface is substantially aligned with an adja%e t . urging
surface. 4. The tool as in claim3, wherein each belt be&riﬂﬁ‘@%rface
further describes an angle .phi. having an apex at an end opposite the

headpoceT%E°$909Qu9¥H§c@Eiﬁhé,R@@Eei5.tﬂauhda@pheas i acliacantl, teHereei n
each segnent i

urther conprises a tapered portion at_. oS/ t he
bel t bearmmgmsutf@@§ldﬁdmoéés%¥$%?ﬁgféﬁmdﬁgi3e}ge?%?rﬂ§b%%gfgggd%g¥&
directed Eﬁ%ﬁrd a center of rotation of a pulley. 6. The tool as in claim
5, wherein"the headpi ece further conprises an arcuate surface having a
radi us extending along an axis of the tool adjacent to the headpi ece belt

beari ng SUifageoens 2 £l 48..9RPOSIhifead inSegomegnbht2aGd ARR 264dpicThe t ool
as in claimp®, erein the headFiece IS 9dé%§ﬁﬁk:%8t5f?% segment that is
most di st arschf compt hee el ubEEart 1Y SurPPEcES Shigl'e "apex. The tool as in

claim7, wherein each segnent and the headpi ece each conprise a

substantially non-netallic material, .9 L S 2hA ehaiHBabpivberein
each sBgmeie &n@'t 2 Heddifi8cé’ %%%$E1%oﬁ%??seé)%lesubgt antially metallic

material. Jf.n Heepbeké 4 nstaltkatianlt oeitaddi¢imadedilfmtl, wherein: the

fl exi bl e connector is nolded into each segnment and nolded into the
headpi ece. 11. The belt installation tool as in claim1, wherein: the

f1 exi bl g. cpnnacher jhstallached tbol eachins edmift 1 beHEZEATt he belt bearing

surface angké(%féyibqgag Aggé J%quaﬁghaégaiQQBteQQ@IQé@&ent and molded into

the headpiece.

11. The belt installation tcol as in claim 1, wherein:
the flexible connector 1is attached to each segment beneath the

belt bearing surface and to the headpiece beneath the belt bearing

surface.

12. The belt installation tool as in claim 3, wherein the flexible

connector comprises a braided wire.

13. The belt installation tool as in claim 1, wherein the flexible

connector comprises a thermoplastic material.

14. A method of making a belt installation tocl comprising the steps
of:
forming a member having a member surface and having OpposSing ends
and having an edge disposed between the opposing ends;
pending an opposing end to form a surface disposed at an angle to
the member surface; |
bending a portion of the edge to form a pulley engaging rim; and
rolling the other opposing end along a portion of a major axis of

the member to create a generally circular member portion form.
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surf.ace. 12. The belt installation tool as in claim3, wherein the flexible
connector conprises a braided wire. 13. The belt installation tool as in
claim1l1, wherein the flexible connector conprises a thernoplastic
material. 14. A nethod of making a belt installation tool conprising the
steps of: formng a nenber having a nenber surface and nﬁzhpggﬁgposing

ends and having an edge di sposed between the opposing e i ng an
opposing end to forma surface disposed at an angle to the nenber surface;
bendi nif .a Ther mebhodfag He @&g@mtkﬂfﬁﬂfﬁhafp@@WRﬁ}Séﬁ@ab??meQHﬁ °4nd rolling
the other 0pROSLNg, Nl dle Qngaélr%;orat QR R @dcj’@lo%'bo@%té Qe ddae;mender tO
Create a generaPIy circul ar portion form 3 APR | a~~ 15. The
met hod as Hemdéhai hid 9sdapndhedoeoipra Sithg @h@%ttlé’ﬁstﬁfthe YA ﬁdcf‘h‘ébarfenber
having a se i 08naNhi ndbendipg theosecond edge in a
i ke dlreéﬁﬁ%ﬁgtgggﬁégg %g %g%ﬁnﬁh & %gngeﬂd line of the edge@and a bend

l i ne of thmbgeeondabUgenaﬁéleéub%ﬁﬁﬁﬁl9Fh9rparalIeI to each other. 16. The
method as in claim15 conprising the step of: fabricating the nmenber of a
metal lic material; and renoving alternate portions of the first edge and of
t he set@ndﬂmedgehpd faciv idlate ol 9mRg iehed nEtbete8uPface into a curved

shape. 17. g et 00 S el abim J GRATDS L side e ;Skep of fabricating the
menber of ‘@ materiaf having a predeterm ned erX|b|I|t§ for conforg1ng t he

menber to merEviingyat belingste pRrtions of the first edge an of the seccon
edge to facilitate rolling the member surface into a curved shape.

17. The method as in claim 16 cdmprising the step of fabricating the

member of a material having a predetermined flexibility for

conforming the member to a pulley radius.
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