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(57) Abrége/Abstract:

A chain adjusting device for vehicles having a rear fork pivoted to a main vehicle frame with an intermediate shaft and a driving
shaft rotatably mounted to the rear fork. A primary chain coupling the intermediate shaft with the output shaft of an engine and a
secondary chain coupling the Intermediate shaft with the driving shaft directs power from the engine to a drive wheel. The
Intermediate shaft iIs mounted to the rear fork by means of a bearing assembly mounted to a bracket located between parallel
cross members of the rear fork. An adjustment bracket is provided to mount arms associated with the bearing assembly In
position.
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ABSTRACT OF THE DISCLOBURL
. A chain adjusting device for vehiclaes having a raar fork

pivoted to a main vehiols frame with an intermediate shaft and
a driving shaft rotatably mounted to the zear fork. A primary

5 ochain coupling the Iintermediaze shaft with tha output shaft of
an engina and a @acondary shain goupling the internadiate shaft
with the driving shaft diracts powar from the enging to a 4drive
whasl. The intermsdiate shaft is meuntad to the rear Iork by
means of & pearing assembly mounted to a braoket leocatad

10 beatween parallal cross membara of the rear fork. An adjustmant

bracket ig provided to mount arna assooiated with the haaring

agsgembly in position.
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A CHAIN ADJUSTING DEVICE POR VEHICLES

BACKGROUND OF THE INVENTION
The fileld of the present invention is ¢hain adjuating
davioga for vehlcles having a rear fork plvoted to a main
vehicle body with an intermadiate shaft and a driving shats
oouplad togather by a ohaln to drive the wvehicla.
Velhicleg employing a nmotorcyols frame and a rear fork
pivotally mounted to the frame hava incorporated balt

tranznission mechanisms divided into 2woe portions having an
intermediats shaft. The engine output sghaft ig coupled with
the intermnediate shaft by meanz of a chain while the rear drive
ghaft driving the drive vhaal ls coupled o the intaxrmadiate

shaft by a sasond chain. The intermedlata shaft and drxive
ahaft are typically rotatably mounted to the year fork. fHuch

an arrangemeont soxves o ralse the drive train geax ratioc and
impzova chain parforaanca through Lts positiening and vibration
raduation. Howaver, such an arrangsment reguires adiuastmant to
avold lacsmening and slackening of the chains a8 disclomad in
Japanasa Patent Application Laid-open No, 60-1%378% 1ln which an

intermediate shaft 1s pivoted to an eocsantric asollar., The
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agoantric collar ia rotatably raceivad in a aupporting hale
provided in a rear fork to allow the pesitleon of the
intermadiate shaft €0 be adjustad with rotatimnal adjustnment of
tha collar, To provide support for the intermediata shaft and
ite hearing, such an acaentric solliar conventionally 1a very
large In diamster. In ordar for the rear fork to support such
an accentric collar, a large supporting hole is required ln the
fork structure. Such a hole incraasaes the difficulty in
oraating a astrong rear fork. Further, a bending moment is
inposed on the intermsdiata ahaft when the chain ia undex
driving teneion. Location of the sprosket on tha ilntermediata
ahaft iz influesncad bY the »anding moment To avoild tha

negesmity of excassive supporting structure.

SUMMARY QF THE INVENTION

The present invention is dirscted to a chaln adjwsting
davica for vehloles which employ a rear fork pivoted to a main
vahicla frame, an andless chaln or bealt Arive and an
intexnadiate shaft. Tha intarmedlate shaft ls positioned

within a shaft nounting which includes a bearing to revaive the

intermadiate shaft and an arm for mounting to tha rear fork of

tha vehiadle., A bracket on the roar fork adijustably engages the

azm Lo mount tha baaring with approprlate chain tensdon,

i

/24



JUN,” 14 B!

o

iy

2044739

PATENT
184/50

Given the shaft mounting, the bsaring receiving the
intearnediate shaft ia adjustably Zlxed 4o the raar fork withoutb
tha necessity of a lazge supperting hole asgocliazted with ths
roar fork. Tha mounting makea lt possidble Lo sat the aupport

5 in a position epart from the rear fork atructure lisaell.

Acoordingly, it is an object of the praesent invantion to

provide an improved cohain adjusting device for chain driven

vahicles having intermediate drive shafts. Other and further

objacte and advantagezs will appear hersinafeer.

L0 BRIEF DESCRIPTION OF THE DRAWINGS

Pigura 1 is a slda viaw showing an embodiment of tha
prasant invantion.

Figure 2 iz & plan view of ths anbodiment of Figure 1.

Figure 3 is a perspsotive viaw of the rsar fLaork.

15 Figure 4 18 & side view of the rear forxk lllumtratsad in

Figure 3.

FPigura 5 1a a front view of an internedliats shait
Agsembly,

Figure 5 iz a mlde view of tha deviece of Figure 5.

20 Figuras 7 is a plan viaw of a year fork of the presant

invention.

3
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Figure 8 is a gida view of tho rear forX as illustrated

in Flgure 7.

Figure 9 i a crows sactional slavation 1lluatrating

oparation of the endless kalt in a turn.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Turning in datail to the drawings, a snowmoblle 1 is

puilt uaing a motoroycla body. A main frame 2 pivotally mounts-

a handlebar 3 and a £ront strut 4 for mtesring contrel. An
gngina 3 is centrally mounted within tha Ifranme with a fusl tank
6 positionsd akove. h seat frame ias flvted with a seat 7 and
an alr cleanay 8. A cover 9 encircles the front and rear sidas
of the vehicla bhody.

The main frame 2 is provided at its raar end with a pivot
plate 10 which mounts a pivot 1l xacelving & raar fork 12. A
rear cushion 14 i@ operatively provided between a cushlon
pracket 13 and a frame elenent amsociated with the main frame
24

A8 best illusmtrated in Filgure 3, the raar fork 13
includes right and laft fork alemants 12R and 12L. Theas
alements 12R and 12L are connectad. togather with front and Year
srose menpars A8 and 18, The oross nenbays 15 and 16 ara

interaonnectad with a stay 17 and a palr of plates Foining an

4.,
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intearmadiate shaft hracket 18. Tha front oroas manmbaxr 15 has

tha cushion brackat 13 welded therato., The intermediate ashaft
prackat 18 is Formed dy the two mubually displaced and parallel
platas whioch sach ara formed in the shape of an L svuoh that

3 thare 1e an aras betwesan tha two ande for recaipt of a bsaring.
At a flrest and of the intermadinta ghaft brackat 18 thexrs is a
pivot hole 20, At the othar and, &n slongaies nola 31 extanda

ag bezt illustrated in Figure 6, Adjagent to the elongata holas
21, an L-shaped flange 18a projecte away frem ona of the plates
10 of the brackst 13.

4 and 3.

This @lensnt is best illuwatrated in Figuras
Tha flangs sacures an intermadiata shaft pagenhly a2
in positlon.
The intarmediate shaft assembly 22, as zhown in Figures 5
and 6, compriges & hollow intermediate shaft 23 rotatably
15 nounted within a bearing 24. The shaft 23 nounia a primary
incarmadiate chain bracket wheal 235 and a3 sesondary

intarmedliats onhain bracksat wheal 26, A bolt 37 and a nut 28

sscure tha slamants together in a manney to pravent relative

rotation sf tha bragket whasl 25 and the hraocket wheal 206 abowuk
20 the intarmediate shaft 23, Extending in oppesite diractions
from ¢the intermediate shaft 23 are two seta of armas 29 and 30.
Thage arme 20 and 30 includa engaging holes 29a and 303 at

their vespastive ends. The baearing 24 includas two rollez

D4



10

15

20

PATENT
L24/50

pearingns mountsd abowt Tha internmadlatcs shaft 22 and positionsd
within a basaring casa 248, The baarxing casaé i4u is rigidly
affixaed within thae arms 29 and J30.

the intermadiste shaft assembly 23 can ba fixed in a

desirad position hy positioning the baaring case 24a in tha
hollow 19 definad by the bracket 18. A bolt 32 is passad

through the salongate hole 21 engaging a nole 30a and an ayabolt
13. The bolt 32 ig fastenad by the nut 33. AN adijuating nut
128 as@ociatsd with the eyebolt 33 shgagea the Lwshapad flanga
18a., At the arms 29, a bolt 31 similarly axtands through the
nola 20 and holas a%a to affix the arma to Tha pracket 18,
Thus, 8 primary chain 35 wound about ehe primary Internediate
chain bragkst wheal 25 mway be adjustad so am o be tenalonad by
the adjustment nut 3za. The rension of a secondary ohain 16
wound arcund the sscondary intermsdiate chain bracket wheal 1=
adjusted by shifting the position of an intermadiata chain
pragket whaal next 1ln lina.

A shown in Figures 7 and 8, a drive srain, gangrally
designated 37, drlven by the macondary internedints ohaln
bracket whasl 26 is provided on the rear forx l2. Tha dArive
train 37 has ilts wppsr aurface covared by a cover 38. The
arive train 37 ig composed of a dAwlving wheal 40 driven by the

sacondary chain 36. Thae driving wheel 40 drives an andless

G
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palt 41. ouide whesls 42 and 43 gulde the endlaas balt 41 <o
run on tha ground a desiraed distange. A whaal bragket 39 is
providad with a C-ahapad kar 44 foxr lifting of the reaxr of tha
vohiela. The driving wheel 40 is rotatably suppextad on a
macuring rod 46 passing through the elongata hole 49 provided
{n the rmar fork 12. Tha securing rod 46 iz fixed iln its
position by placement of two nuts 49 and an ayabolt 47 whigh
pasgaes through an L~ghapad flange 48 fixed to tha raar fork 13,
A hub 850 of the driving wheal 40 includes a flange 51
radially prejscting to fix a rim 54 thereto, The flanga 31 has
a brake drum 33 integrally formed therewith. On tha other end

of the hub, a flange 54 is provided which includez a hud 56,

Tha hub 56 gecures an intermedlata chain bracket whsel 35
which, together with the hub 50, dafinees a driving shalit 37,
The driving shaft 57 1s rotatably mounted about the peouring
rod 46 by meanes of bearings 58 and 53a. The rim 52 ilncludes
driving pins 59 arrangad on its edgss and projecting outwardly
ro drive tha sndlasa balt 41 by engaging with cogs providad on
tha innar side of the lattar, appropriataly diatancad.

The seouring rod 46 loosely supports & brake pansl 61 and

a stoppey 62 for conventlonal braking use. The braka panal 61
rasaives 8 canshaft passing thsrathrough which has a cam top to

aentral s brake shos 64. The stoppeyry 62 has at its ends twWo

7
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ATME 65 and 8%. The arm 55 is formad in the shaps of a lettar

L to engage with a groove 67 provided on the cuter surfase of
the brake panel. The other arm 66 is pecured to a saguring pin

§9 with a two-prongad alement 68 (shown in FPiguzre B)., With the
camahaft rotated, the brake panal 61 and the stopper 62 ars

pravanted by the pin 52 from shifting their relative posltion
20 as to accommodate remotlon forces vaussd when the bhrake is
appliad,

The arm 65 has an L~shaped scraper arm 70 aextending out
therafrom, The scrapar arm 70 has a soraper 71 £ixed ta one
end to face tha outer clroumfarence of the rim 52 of tha
driving wheal 40, Thia scraper 71 gcrapea off anow adhering to
the puter olrocumferanca of thse rim 52,

The guide whaalz 42 and 43 are fixed to %he wheal brackat
39 with zmupport shafta 72 and 73. "Tha pupport shaft 72 passes
through an slongate hola 74 to hava its position adjustabls in
the kavk and forxth Qirection and fixad in a desirsed position
with a nut 70 engagad with a flange of the wheel bracket 19.

The outside of The drxiving pina 5% opn hoth Bidas of the
driving wheel 40 are mutually displaced a distance of W whieh

is youghly sgual to the width of the stasring ski which will be

axplainad hereinafter, The sndlass belt 41 includas saotions

4la located outwardly of the driving wheal 40 and the guida

3.
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wWheel 42. Flexikility on the edge of the belt allaowg for
novament of the sesctions 4la o imsure gripping and substantiasl
driving powar.

Tha okl attached £o the front atrut or fork 4 is madsa
with metal plates and cowmprisas a Zlanked ski body 81 having
fixed thereto a rear cover 84 composed of a raimasd s@otion B2,
a skid plate 83 and a bracket 85. The akxi »ody haa loopad

rainforcing pipes linked together and = top front cover 87 at
its forward and.

12/

The front fork 4 supports at its lower end & ski brackat -

88 linked and mecured tharato at two pointe by a pin 8% and an
sngaging portion 90. Linksd to the othar and of the bragkaet £8
BY & pin 31 is the raised portion 82 of tha ski. a seoondazry
cushion 93 is provided betwasn the bracket 85 and & Rracket 92
at the upper portlon of the bracket 84. A ski 80 iz bilasasd by
the secondary cushion 93 %o lift up ite front portion but is
praventad by a satoppsr which cannot he sasn in tha drawvings
from xotating out of a predatermingd angle., Pressed unday g
ioad appliad from the front fork 4, the sacondary cushion 93
forcas the lower surface of the skl BD ¢o ha pesltionad on the
anovw surfussa,

with the abova-Qescribad structurae, the driving foroe oz
the angine B 1ls transmitted from its output intermediste chain

¢ 3
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bragket whasl 34 through the primery chain 33 to tha primaxy

Internediate chain bracket wheel 25. From the primary
intermediate chain kraoket wheal 25 through the intermediats
8haft 23 and the secondary intarmediate ohain bracket whoasl 26,
powar iz diracted through the secondary chain 36 to the driving
shaft 37 which in turn drives tha driving whesl 40 o move the
endless kelt 41 with the driving pins 59 of the driving wheal
40, Thls caumes tha vehlola to move forward across tha
terraln,

A certain degree of slack in the chain may ke adljusted by
e7inging the intermediate shaft assambly 22 about the pin 31 of
the arm 25 and securing the other arm 30 with tha baolt 38. 7Tha
Bye@bolt 33 then locates the arm 30 relative to tha brackat 38
tor proper chain tensioning. The secondary chain Lis loosened
Ry & tensioning adiustment of the primary chain. Movemant of
tha securing rod 46 inside the slohgate hola 45 with fastaning
in 1ts desired position using the nut 46a and the eyebolt 47
than conplaetes ths adjustnment.

Thua, the bearing support of the intermediatse ahaft in
provided with an arm foyx mounting the shaft advantagsously on a
rear fork, The rear fork n=ed not have a large ssecuring hola
to accommodate a bearing and an eeuentric oellar. This mpkes a

conpact rear Iork posaible, Furthernore, the atrugture ac

10,
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describad abova allows the intermadiate shaft to be ponlitionsd
away from tha raamr fork strugtura. Thia gives addad latitude
in dasign and allows tha intarmediata shaft to be short in
langth. Thia can operata to raeduaa banding moment undar

5 tansion of thas chain.  Whilz smbodiments and applications of
this invaention have been shown and daescoriked, it would be
apparent to those skilled 1in the art that many mora
modifications are pomsible without daparting from the inventive
concapts herein. The invention, therafore iz not ¢o ba

10 restriocted axcapt in the spirit of ths appendad clalna.

11,



JUN,

e

10

{rs
> 7

2044739

PATENT
184/30

What is claimed i8)

.} A chain adjusting deviece for a vahicle have a mailn
vahicla frame, a rear fork plvotally mounted thereto, an angine
having an output shaft, a drive shaft rotatably mounhted on the
regar fork, an intermediata ahaft betwaen the output asnafit and
the drive ahaft, a primary chain coupling the output szhaft and
tha intermadiate shaft and a sacondary chain coupling the
intarmediate shaft and the drive shaft, comprising

a ghaft mounting inoluding a bearing receiving the

intormediate ghaft and an arm)

a bracket on the roar fork adjustably angaging said arm

to mount said bsaring to the raar forxk.

2, The chain adjuating device of claim 1 whersin the

rapr fork inciludes two mutually displaced structural oroas
menbare said bracket extending botwssn the cross MSNHAXR .

3, Thae chain adiusting device of olaim 2 wherein saild
brackat includes two parallsl and mutually spaced plates

extending betwesn the aroas members and substantlally noxmal

tharato.

4, Thae onain adjusting device of claim J wherelin sald

platas include two mounts axtanding tharebetwesn, sald amm

being affixad to said mounts with maid bearing being positionad

intarmediate mald nounts.

13,
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5, A veniosle comprising

s motoraycls frame;

a front strut pivotally mountad to zald f£rame;’

a zki fixad ¢ one 2nd of H#8id strub)

a raar fork pilvotally mounted to wmald frame)

an engina having an output shaft;

a drive shaft rotatebly mounted on said rear forks

an intermediate shaft between said output shaft and sald
drive shaft)

a primary chain coupling said output shaft and sald
intermediate ataft;

a saconadary ohaln coupling said intermediats shafl and

sald drive shaft;

a drive whsal nounted to zaid dyrive shaft;

an sndlass belt nountad akout saild drive whaeal;

a shaft mounting indluding a bearing recalving sald
Internediate shaft and an armj

B bracket on 5314 raar fork adjustably engaging said arm
to mount sald bearing to sald reay fork,

5 The vehlcle of claln § whersin the raaxr Lork

ingludes two mutually displaced structural crops membears sald

braokat extending hatweaen the crosa nanbare.

13,
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7. The vshicls of olaln § wherein saild bracket includes
two parallel and mubually spaced plates sutending hetwesn the
oross nambars and substantially normal thereto.

a. The vehiacle ¢f claim 7 wharein spld platea includa
two mounts sxtending thersdeatwasn, said arm bkaing afflxsd to

gald mounts with maild bearing being positioned intarmediate

gald mounts.

14, -
Qpnnld o Lo
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