El astic Wieels And A Pair OF Skis Provided Wth Elastic Vheels T -
Technical Field The present |nvent|on1relates to an el 488 Ekanmmm
preovtded with a tire part which can be el astically deforned I ,ﬂmy Im

I ntersecting perpendicularly to that of the running rotatio

during the running thereof and a pair of skis provided with the

el asti c-wheel s. Various kinds of sporting goods have been hitherto

devel oped for an operator to slide down a slope w thout snow or slide on
the ground w HRSRTIENOWHEELSg AND e@hnPHIR <IHn BELSt CPROMIDEN $RTHNgTHEOne

of the typical ones is a so-called pai (ﬁ {E ﬁ#ﬁ% ski s each havi ng wheel s
rotatably attached in the front of an t ack of a nmount on which a

ski boot is placed or the bottom surface thereof, and the running function

of the rotating wheels is utilizedqpperpiexhideikhg function of sliding down

a slope or sliding on the ground simTarly_to the fupction of the ski. .
If a skier %lides 3 pres BﬁelRESPFHSnSEBEaFBFIE? §k?§téﬂdw%??%%p?§c?o

operate them wirdvidedechiitgueasi pit@r gaxt hathieh t kanor bei naia§k1§apnysnow
it I's necessar og%%pl a strongﬁgorce on the roller eels in

di rection per Bo & h8iFERRERE RTERFIDFYAT he® Witk s© ndth%tt t he
sane tinme, nakanntiexn sutftien dsihp virheéthedzdrimg:ttm penpemgli théagof o t he

runni ng direc er knc 0 rot at ed
about the mhegﬁﬁgﬁgfﬁﬁggﬁé PSnﬁ?% gr?ggﬁegn cfé%lﬁtﬁﬁé%l

per pendi clilar to t Neriboel kdmast ofThposhlmglggods mh@amhﬁﬁm;hnthheto
direction per@%g@ugﬁgarﬂH}tgﬁuoﬁéfégﬁgeFBngﬁ Eo%&&hp%téﬁﬁ fwg@@anally

damages the running property of S an causes sig cant ge to
the tire part$noW OFhj S81hE8 MeBudgihe alAuUnte WidhOuSpNBAPYef BShRgel 2

having a tireteahhifade sanidd retdsiinatyerdi@difiCh @fe @f the typical
ones is a so-called pair of roller skis each having
15 wheels rotatably attached to the front of and at the back
of a mount on which a ski boot is ‘placed or to the bottom
surface thereof, and the running function of the rotating
wheels is utilized to provide the function of sliding
down a slope or sliding on the ground similarly to the
20 function of the ski.

If a skier slides down a slope wearing such roller
skis and attempts to operate them with a technique
similar to that of the original skis on snow, it is
necessary to apply a strong force on the roller wheels in

25 the direction perpendicular to the running direction of
the wheels and, at the same time, make them shift
(sideslip) in the direction perpendicular to the running
direction. However, since the ordinary wheels are
rotated about the wheel shaft; the running direction is

30 limited to that perpendicular to the wheel shaft. The
shifting of the wheels in the direction perpendicular to
that of the running rotation thereof generally dJdamages
the running property of the wheels and causes significant
damage to the tire parts.

35 This has brought about the development of a wheel
having a tire part made of an elastic material such as a

rubber material and provided at the ends of the outer
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-2 rubber material and provided at the ends of th rlphery
thereof with edges (For exanple, refer t02JP- |s nmeans
that the wheel 1is devised to positively cauH to easily

al fow a turning notion and, at the sane tine edges to
produce a braking operation to nake the turning notion sharper.

However, since the sideslipping notion utilizing such a nornmal elastic
deformation of the tire part can rovide neither a sufficient turhing

ability nor 61H%ﬁiR?eqﬁWQHQﬁfoén&1§Eoﬁégﬁ§ BProRxagpieof refer to JP-B-

above-descri begh-ydepl)s, as Bkis h@a@lsfftﬁaltt the whEHLt hpt, dewtsw pai r of
roll er ski-s have been .devel oped Iqﬁﬁg in order, to fiil|l Ega t ur ni ng

motion of the RYFHEVEHY SCAFENG t n§Ot IRAYGY a8Lifve i FBIRYPHer
wheel is el astmatidry angpordtcdthe tduie apphecatt®ncausa | thel cdigeas tbe

5224501 b BRURGS. 3okeaf iRy CheRgpiGR, O makd, (FAC T Bpeifa’

wheel shaft ofshawpewl | er shaft during the running thereof provides an

extraordinarily un%&@vee f'utn}g]&ﬂgerm{:ﬁ?n gﬁéﬁ %egs ot dgr E?igzﬂhgsf al |

down. Particularly, use o s as a pair
danger ous forS¥6hd%rnﬂﬁmaélﬁ@§§hi9MﬁQ£Qﬂmﬁﬁiqn ef hthA §§é&jPart can

DI SCLOSURE OF U FERSAN e d AYETY | 4851 SeyBelr | & ¥hgvaof
the points as escrlbﬁ%}g@\ér aand al ns at rovﬁg’:} a par of rollgr ski s

whi ch exhi 19 t Prakini astoppynelwptapnrouaﬁd%t ) eéemréﬁﬁcgilheﬁar to

those in the Gafpeld ﬂﬁp@gﬁgngsadggfﬁcgitnornal SkIS used on snow. The
inventors relating to the present appligcation (i% ear ed that a galr
n

rol ler skis can be Fufthed ran8nothefopPRYF K rtos 15ai f28F nBFRRI
skis by causi rgevdibgdd eipanhidh t henr cbidr \M&eel faeipioaitee aa tuansuersal

shift in the %ﬁ%ﬁl ﬁnfp% end| I ar s‘ko thc?u{ﬂpgm @Hed'{uqﬁ{ijn%n QEeLQSaneeI

shaft. Her e
15 each entire roller wheel is elastically supported so that

application of a load causes the wheel shaft of the
roller wheel to be inclined (For example, refer to JP-B-
52-24901 and JP-B-53-22494).
However, such an inclination of the wheel shaft of
20 the roller shaft during the running thereof provides an
extraordinarily unstable running motion which causes the
rider to easily fall down. Particularly, use of the pair
of roller skis as a pair of skis is dangerous for a rider
who slides down a slope at a high speed.
25 DISCLOSURE OF THE INVENTION
The present invention is made in view of the points
as described above and aims at providing a pair of roller
skis which exhibits a running ability similar to and with
a technique similar to those in the case of operating a

30 pair of normal skis used on snow.

The inventors relating to the present application
have learned that a pair of roller skis can be turned and
stopped similarly to a pair of normal skis by causing the
tire part of the roller wheel to produce a transversal

35 shift in the direction perpendicular to the running
direction of the wheel shaft. Hereupon, in order to
achieve the object as described above, the inventors have
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-3- achive the obj ect as descri bed above, the inventors have
devel opethistheat which facilitatges the shift of the wheel in
t he direct Iar to the running direction thereof and has
superi or t\mm\ﬂm king functions. The elastic wheel

accordi ng I nvention is characterized in that the wheel

conprises a tire suoporting nmeans having a ci rcuI ar ri mpart formed on
and around the outer periphery thereof, and part _nounted

on the circul #evekaprd tafbfﬂtaf‘ﬁé'—l\mé’éﬂeeéuﬁbéﬂh ﬁQC1%§ﬁ§esaﬁ§e ghasti efl |y

def ormabl e inend hgnedir €4t kol dl%ré&ri@'nc%ékr dri@ il alrUned Neh 4 E%ﬁhhﬁ@ of
t he wheel . . Accor di n%at o a_preferable enbodl nment of the invention, the

tire part is Ial'“?e has,sBHPeRERbetUSPing. rAnd - BEakiss

havi ng a di nensidtidng s ansver se width in'the out er periphery greater t han
that in the.inner a further ferabl e .enbodi.nent ,of the

riphery, . I
i nvention, The tir rFiPét&Sns‘fq?%}]{ eGP Blgur Pi tyof lé’lvzfé"t 1o0; dfes
arranged on amharanﬂuﬂ:ztm pem phﬂfa,t t hfhfeeofwheel dompr sses| durwheel
preferable e t, |nv t p | ded_t herein
with a core di's %oé:\r}il gfea% o? & %I?Iu gcggﬁlrgé?é’il ?8¥gg§aﬁée§?8
| n anot her pr efmnuisd etbn:bodu'nent pﬁ‘rltp’lxerlmvéherenﬁ,t hend i ree fdre | part

constituted bXn@Jr{tfH&J'é}Ent%{Ers i3 portg:d{xé“;pﬂi CYE ALpdl QEltEGRg?‘EE'inG

plurality of SW ngi ng ne svmnglnga ut a s
ext endi ng 19 n meanss sard dbeingi @Aaaéuf:nélm deforaabilgngent the déregsion

circular 1M Ridpendicullhe col askl cuierl ageoreiog &8 the wwwention runs
in the direction of rotation of the t an same_tine, when

an external force &ACTHA%e WReeP |Hrte’rf€r(ﬂqﬂe%tl%‘ﬁ ﬁéf"’ﬂ@ﬁ&l c@fr $B8&the

runni ng directirgentdiltm,li eBepaFise ar;ﬁrq-_onﬁsnueuﬁjws@m Spmcad rmnghhke
direction per%dl cular to the_runni tion.correspo

magni t ude of (HESHA%MERPE, % én&rPgé'\ﬁﬁﬁgwah V§'n(95|§je€ %51?71 Phe
di recti on ¥er pradissdrae twd dthe inuthenguter periphery greater than that

in the inner periphery.

In a further preferable embodiment of the invention,
the tire part is constituted by a plurality of elastic
pieces arranged on and around the periphery thereof.

20 In a still further preferable embodiment of the
invention, the tire part is provided therein with a core
disk having a plurality of disk pieces radially arranged.

In another preferable embodiment of the invention,
the tire part is constituted by arranging on and around

25 the circular rim of the wheel a plurality of swinging
members supported for swinging about a shaft extending in
the same direction as the direction tangential to the
circular rim part.

The elastic wheel according to the invention runs in

30 the direction of rotation of the wheel shaft and, at the
same time, when an external force acts on the wheel in
the direction perpendicular to the running direction, the
tire parts are continuously displaced in the direction
perpendicular to the running direction corresponding to

35 the magnitude of the external force and the wheel shifts
(sideslips) in the direction perpendicular to the running '
direction. Therefore, utilization of such a shift



-4- direction. Therefore, utilization of such a shift exanples the wheel
to be suddenly stopped or acutely turpged. A pair of skis
according to the invention is constituted using the elastic wheels as
descri bed above and is characterized in that each of the skis conprises a
boot - pl aci ng pl ate on which the boot of a skier is placed and fixed and
rotati ng wheels each rotatably attached to the boot-placing plate at the
front and back portions thereof, at |east one of the rotating wheels

consi sting of &mablgstithenhedieddavitey Betisuddnnly &tePPrdal Py RFBFHEDI e
in the directi@prpggpeendi cular to the running direction of the wheel.

Wth the pair of skis, a straight running action, a sideslip, and a sudden
stop or turning act®onPaiE cofbi fEHS sAFFREIREKITE e sITEHAMT a &5 ope
with a feelingcongthautbd Bt Wfing dtRar YeBkdSi®n wheelis daspl dysdgiltsed
mani pul ati ng petformanc ain1|gr to, t hat gf.suc? sgies. BRI EF
'DESCRI PTI ON AEe NGS chargeperyzed AmotBRLCt TR vicdkw ERBwi §KES he
exterior appeacengeisbksa d i bosbtepbacimgnplatearorel asitl wheel basicoodi ng to
the invention; . ki Q. I s an_expl d r isVe Vi X
F'g. 5 te o paPlisF| J SRiadsy Suf ob 870, ARG, HREREHAG, Wb 1OGetEy
(A), (B) and @€rashedvitewtheobogtppdacing platackitorkhef fidanteland i reatheel
and (A) is a vi erGel fr t ro, of ¢t I I~G ;\Whe S
a view as per c?ﬁggggfxrgorﬁqﬁe dt egg]l 1%% et an e(%)f P?fl \%?tgfv%égepg‘%%%égged
fromthe | dler congéstingheofuranceebasthe wiesl whaing i dorfictPadt h

the ground: = erfisdically BefBirhaBlley :nCAeIhlr il HMM S L | €t i On
of the elastic eeﬁ; . Fig. 6,is a partially sectional view show ng
anot her nodi f i &8¢ 5ANBEnghEiEegEieR Qe wheel.

with this pair of skis, a straight running action, a

sideslip, and a sudden stop or turning action are

15 combined so that a skier can slide down a slope with a

feeling similar to that of ordinary skis on snow,

displaying a manipulating performance similar to that of
such skis.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is a perspective view showing the exterior
appearance of a first embodiment of an elastic wheel

according to the invention;
Fig. 2 is an exploded perspective view of the same;
Fig. 3 is a partial sectional view of the elastic
25 wheel;

Figs. 4 (A), {(B) and {C) are views for explaining
the action of the elastic wheel, (A) being a view as seen
from the front of the elastic wheel, (B) being a view as
seen from the lateral side, and (C) being a view as seen

30 from the lower side, of the surface of the wheel which is
in contact with the ground; '

Fig. 5 is a partial sectional view showing a
modification of the elastic wheel;

Fig. 6 is a partial sectional view showing another

35 modification of the elastic wheel;
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Fig. 7 is a perspective view, partially broken away, show ng the exterior
appear ance of a second enbodi nent of the elsgastic wheel according to the

i nwenti on; Fig. 8 is a perspective view, partially broken away,
showi ng the exterior appearance of a third enbodi mrent of the el astic wheel
according to the invention; Fig. 9 is a perspective view show ng the
exterior appearance of a fourth enbodi nent of the elastic wheel according
to the invention; Pi Fig. L 10 is a partial sectional view of the elastic
wheel ; Fig. 11 Big-q Giide &/ REFSPRSHIYE ¥igYrt PBFtaadlyebpaken away,Fg.

12 is a perspe&tdm i ex Heildrald ealihﬁkséno@‘@}’seébﬁw Eﬁbbﬂ?m@ﬂebﬁal
appear ance of fth enbodi nent of e present I pventi o Fig. 13 is

a partial secti |elaski omherd aceorfingnke the mveﬂ:bonyf is a

perspective view shcmmg 8 lie %Xfp@frfs?ec&lip@aﬁraéﬁe phraislxyhbeskedi gﬁai’ Of
the i nventi ' 15 is a si lre

; . F
a sectional Vi eﬁﬁo&n{i&t& atngq%rwfeeqppearanqg Pt % 1:@155 pﬁ?‘gﬁéi‘:’f‘?gﬁ % ew
showi ng t he exttdrmedlaqmmmm abcardéugntb ehéoilnventiof; t he i nventi on;

Fig. 18 is a side vi of ire F 1 S o] vi ew of
the el astic wheel; ﬂ‘@ g éﬁé%ecf%lve%tll’g%wv%gﬁ%éﬁ etcﬁé E%LSH%FnaI
appear ance of @mﬁﬁﬁmml ﬂerﬁowf’cht rembodiarentonef the I%Igasf.lec i whael

perspective vi %cﬂm@@g ttoh@_hgxg_ﬁ;,gﬁltlgﬂpear ance of a ninth enbodi nent of
t he i nvention; 1.0. s a per sEect Ive view showi ng the external

appear ance ¥ a tenﬁ%genﬁd’dlh%n@ parthali geehippal viewriqf thejelastic
perspective vi Qme@jp\yﬂwnt he exgerpal apprearance of an enbodi ment of a
core disk; 24 s sécti,Qnal view of the elastic wheel;

Fig. 25 is an expl a%&tgl'orpvl’e%v 3h&hARg HHR¥ RIGWRDfa part of the tire

part of the elastic wheel shown in Fig. 9;
Fig. 12 1is a perspective view, partially broken
15 away, showing the external appearance of a fifth
embodiment of the present invention;
Fig. 13 is a partial sectional view of the elastic
wheel shown in Fig. 12;
Fig. 14 is a perspective view showing the external
20 appearance of a sixth embodiment of the invention;
Fig. 15 is a side view of the tire part of the
elastic wheel shown in Fig. 14;
Fig. 16 is a sectional view of the same elastic
wheel;
25 Fig. 17 is a perspective view showing the external
appearance of a seventh embodiment of the invention;
Fig. 18 is a side view of the tire part of the same
wheel;
Fig. 19 is a sectional view of the same elastic
30 wheel; .
Fig. 20 is a perspective view showing the external
appearance of a eighth embodiment of the invention;
Fig. 21 is a perspective view showing the external
appearance of a ninth embodiment of the invention;
35 Fig. 22 is a perspective view showing the external
appearance of a tenth embodiment of the invention;
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the el astic wheel ; Fig. 26 is an explanation vi ew show ng

the action of the elastic wheel; Fig.g 27 is an explanation view

showi ng the action of the el astic wheel; Fig. 28 is an explanation
view showi ng the action of the elastic wheel; Fig. 29 is an

expl anation view showi ng the action of the elastic wheel; Fig. 30 is a

fragmentary side view showi ng another embodi ment of the core disk;
Fig. 31 is a sectional view showing an el eventh enbodi nent of the invention
using the core di sk ¥39ust? al8da Peuspecidve viewghowing sthepextssonlve

vi ew showi ng tf@%ﬁéaﬁwé 8BPAH 288Enplea k! IdbrATOREKEYE Ofhd NSneel

I nventi on; 33 1S a perspective view show ng the external

appear ance of a%lb‘? rl%rﬁ)’cﬂjlzrént of the core disk; Fig. 3 is a
sectional view of tlmigl agti cigvhgelsectiondd Jvieh iSf achectipnal Ma@Wic
showing a thirt ent . enbodi nent of the invention; Fig. 36 is a
fragnmentary SI showi ng a conbi nati on of the core disk and the

el astic piece; Hg} 29 is a sestiiomdl vibewskhowigga HHEIr$€EI6R of
enbodi ment of t{g e#}‘t c{) . Fig. 38 is a side sectional view show ng
a conbi nation T he & ast it pléce and the core disk piece; Fig. 39 is

a partially perspectBigs vZewishew sertidndl eehen ehbwdngerttheof achion of
i nvention; tHe) stfd o3 AT 12XRhRde] perspective view of the sane;

Fig. 41 iseﬁ%per spective view show ng the external appearance of a
si xt eent h odi menFigF t#k iAventsaskional ryiewashpying dhsl cretion of

perspective Vi eiedfgdnite e33¥ic whebll§. 43 is a front view show ng the
action of the enbolement AluStratseedctl%nlglg VJ;.ng showing the action of
the same elastic wheel;
Fig. 29 is a sectional view show1ng the action of
15 the same elastic wheel;
Fig. 30 is a fragmentary side view showing another
example of the core disk; ’
Fig. 31 is a sectional view showing an eleventh
embodiment of the invention wusing the c¢ore disk
20 illustrated in Pig. 30;
Fig. 32 is a perspective view showing the external
appearance of a twelfth embodiment of the invention;
Fig. 33 is a perspective view showing the external
appearance of an example of the core disk of the elastic
25 wheel shown in Fig. 32;
Fig. 34 1is a sectional view of the same elastic
wheel;
Fig. 35 is a sectional view showing a thirteenth
embodiment of the invention;
30 Fig. 36 1is a fragmentary side view showing a
combination of the core disk and the elastic piece;
Fig. 37 is a sectional view showing a fourteeni:h'
embodiment of the invention;
Fig. 38 is a side sectional view showing a
35 combination of the elastic piece and the core disk piece;
Fig. 39 is a partial perspective view showing a
fifteenth embodiment of the invention; — e
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Fig. 44 is a fragnentary sectional view of the saneg; Fig. 45 is a
sectional view show ng an seventeenth enbogi nent of the invention;

-7-. Fig, 46 is a side view showi ng a further enbodi nent of the core

di sk; Fig. 47 is a perspective view show ng the externa

appearance of an eighteenth enbodi nent of the invention; Fig. 48 is
an expl oded perspective view showi ng the assenbl ed construction of
beari ng nmenbers and an sw ngi ng menber ; Fig. 49 is a schematic
sectional view showihg- t4e is ameuxpisided gerspegitivenview pietbeasamg;
menbers and the I Ngi N mgfgé' ; { | n pleanal,] Vi ew
showi ng the state Fﬂl\ll\/\/ng:%egtshe. I’ns |erﬁgtlr¥eenb£ré)7 séﬁﬁh§ﬁg.§rﬁlégi r;é] nzl

posi tion; appearance 10§ & M xEgardinemhediments eSwithg dnvesticn;

where the swi nging @egbes2 iS5 itkploded perSpdctidel ¥idwPBESPRE! LXReYi €W
showi ng the_external, appearancé show,ng a_ ni neteenth enbodi nent of the
i nventi on; "> Blg. 843 s & %&fl“bd@ﬂeﬁe%@&f‘ﬁvél\ﬁ AFsHMI A§ tthe
assenbl ed consémbéedimentofilneshetiddomwikRar #13nd t he SW ngi ng nenber
in the enbodi ment . Fig,, .9; Fig. 54 is a_yiewcorresponding to
Flg. 50 in the — Thbodidei fiaggentgty Sectiotal viek pE BRECPaBEL i ve
vi ew showi ng the extigna5 isappeaseahienal wxiewenthatingnmbodiavemtesnthhe

i nventi on; embodf&egnt % itsh%a %%S‘%%t’{‘ve vi ew showi ng the external

appearance of an arrangement o eari'ng nmenbers in t he enmbodi nent of
Fig. 20; 10 FiRig 5746 sim &ragfenviey pbewpngt avEuyitbersesampdei ©f  an
enl ar ged scaletﬁgebgﬁgsa{é“yj on of the nounted SW ngi ng nenber;

Fig. 58 is a perspective view show ng the external appear ance of an
arrangenment of the Biingthgifeddarspectivg gview: showing the external

appearance of an eighteenth embodiment of the invention;
Fig. 48 is an exploded perspective view showing the
15 assembled construction of bearing members and a swinging
member ;

FPig. 49 is a schematic sectional view showing the
assembled construction of the bearing members and the
swinging member;

20 Pig. 50 is a side view showing the state wherein the
swinging member is in the original position;

Fig. 51 is a side view showing the state wherein the
swinging member is swung;

Fig. 52 is a perspective view showing the external

25 appearance showing a nineteenth embodiment of the
invention;

Fig. 53 is an exploded perspective view showing the.
assembled construction of the bearing members and the
swinging member in the nineteenth embodiment;

30 Fig. 54 is a view corresponding to Fig. 50 in the
nineteenth embodiment;

Fig. 55 is a perspective view showing the external
appearance of a twentieth embodiment of the invention;

Fig. 56 is a perspective view showing the external

35 appearance of an arrangement of the bearing members in
the twentieth embodiment;
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Fig: 59 is a fragmentary side view showng in an enl arged scal e the

assenbl ed construction of the sw nging 8enber and the bearing nenbers;
-8-. Fig. 60 is an explanation view showi ng the state where the

SwWi nging nmenber is in an original position; Fig. 61 is an explanation
vi ew showi ng the state where the sw ngi ng nenber is swung; . Fig. 62 1is

a perspective view show ng the external appearance of a twenty-first
enbodi nent of the igventign; Fig. 63 is a partjally exploded,
per spective view sh ﬁ?nggﬁh%scﬁnSF?E@FPgﬁrgfP?ﬁgP? hYS-TH5¢ 1 SROBHRY net
Fig. 64 is a senti endargedw etallke akheenivondtwedidevic® ageor tid\gntedt he
twenty-first eggqg'qggt' .Fig. 65 is a perspective view showi ng the

0

m; : : :
ext ernal appearanc aﬁmgﬁgbdlnent of one of a pair of roller skis

according to the inFéati 38 is a PpegspedBivg, viBy &mdwiGy arhe pexisgerdlve
vi ews show rg [ | I |3Sn 2 19S.. 67(A),
(B), (O an§ (%gﬁgrgg%b ?gn?ﬁ/iég{m%%%nﬁ%glé&%ﬁhaﬁg@ éﬁgor%eg%b%zrﬁovﬁ g

t he operations 9 tHenEigshi emhpdémends the pair of roller skis; Fig.

68, s an expl anati opigi ewsshoui 9 £iamidrilar YNELae? vilhPT sHBYES Sbhal 4t 1 1
a "Pflug _p05|%hgn usi,ng tTe paLr of rollgr ski's accprd|£€ to the
i nventi on; REgefoSralentig pPaRarPHAdy Fens SHIGH HoP 1ok Ehatswinaing a
ski er perfornsmembernahd the beaiing memlpétsp” position using the pair of
O ok 3RO B9t Ao L o0, T A BP0
obl i quel y usi ngheheipatheoswingirng mémiser is in arBEGEJINEES JoSRtEARRYI NG
wth reference to thiStr Sk nis. on CHpyghatdfy’ THER MoriagoBRrereate an
el asti ¢ wheel wbereisotbenswinging heembeweid iswung; Referring to the
Fig. 62 is a perspective view showing the external
15 appearance of a twenty-first embodiment of the invention;
Fig. 63 is a partially disassembled perspective view
showing the construction of the twenty-first embodiment:;
Fig. 64 is a sectional view of the assembled wheel
device according to the twenty-first embodiment;

20 Fig. 65 is a perspective view showing the external
appearance of an embodiment of one of a pair of roller
skis according to the invention;

Figs. 66{A), (B) and (C) are perspective views
showing the operations of the pair of roller skis;

25 Figs. 67(R), (B), (C) and (C') are front views, with
the lower half sectioned, showing the operations of the
elastic wheels of the pair of roller skis;

Fig. 68 is an explanatory top view showing the state
wherein a skier moves straight in a "Pflug” position

30 using the pair of roller skis according to the invention;

Fig. 69 is an explanatory top view sliowing the state
wherein a skier performs a turn to the left in a "pflug"
position using the pair of roller skis according to the
invention; and

35 Fig. 70 is an explanatory top view shaowing the state
wherein a skier performs a motion of sliding down
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draﬁdngs, nuneral 11 designates a disk for supporting the entire wheel,
whi ch has, on the outer periphery thereof,9a circular rimpart 14
constituted by two rins 12 and having a concave groove 13. A rimflange 15

ext endi ng radially inwardly is connected to the inner periphery
of the circular rimpart 14 and prcovided witn bolt noles 15a for fastening
it on a wheel disk (not shown). A tire part 16 formed by an

0 TR 1 T e PG 0l g 1 0

LI B B O B 3 ) Ul ATy J SITTOVT T Il

provi ded radial ly \idvh, aexpﬂamdﬂheniys obf sthes ihvennibhewdillebep desprdbed

thereof at eq | The t|re part 16 has, in the inner
periphery theﬁg% ¥ %&@%% |nuous é%éﬂ: rtlon 18 which maintains the
sane width all the Evegs-arbutml 3 shoWhanpembbéﬁmanbf ofhanpledasitity whieedl i t s
17 forns, ig t | rt 16 i of,

el astic plecesf19 each éﬁ? f%$%ﬁ€%§§elasthg Pkgég E% the

i ndependently. drannﬁchﬂeﬁ%ﬂe ot fdangigpitees Wiskafor §e@ln0(m:lm veiiec h
the outer perlm@ﬂ/eléhgéfateﬁleﬂ %Q%hohh%ﬂet I&%tlé‘i'S?e‘i"l% r%@%ir%%f,_

Preferably, the de D of the slit s 0.7 tines mensi on
of the width & FFr cBé@‘é i pB‘?ﬂ"oﬁ constduiRtht Pngtee trh’éusci?ﬂé gac 16

on the circul @ia¥ing Par cohéave Gafddved DY! bW fiin | AlakdE DISexeRGAING i ON
18 in the oove 135ﬁ¥ n$%$$%% gsthe elag ¢ 8 gﬁg 19 so tgat %rext nds
out war dl y et BPRBRECRE r £Vl &P AAPBLr PEIAPRELY
operation of t’d:tm edmstulamheiot e tc A tand tpetb sl edie sdrthb @b 1ab tied e |l|5abe
Viowof the el SeFi THIGIS 3 20 S maIod oy SACERSSPFBA . (B) & view as
perceived from tHe tizeerphrtsile, faamkd (By an vebystas pembeirvedsfrom
the lower sideyQinddt SK'ERECOWREEN detiphery of the circular rim part

15 14. The tire part 16 is in the form of a ring as shown
in Fig. 2 and provided radially with a plurality of slits
17 on the outer periphery thereof at equal pitch
intervals. The tire part 16 has, in the inner periphery
thereof, a continuous base end portion 18 which maintains

20 the same width all the way around.

The provision of the plurality of slits 17 forms, in
the outer periphery of the tire part 16, a plurality of
elastic pieces 19 which are each allowed to be
elastically deformed independently.

25 Each of the elastic pieces 19 has a section in which
the outer periphery is greater in width than the base end
portion 18. Preferably, the depth D of the slit 17 is
0.7 times the minimum dimension of the width at the base
end portion.

30 The mounting of the tire part 16 on the circular rim
part 14 is carried out by fitting the base end portion 18
in the groove 13 and disposing the elastic piece 19 so
that it extends outwardly from the outer periphery of the
circular rim part 14.

35 The operation of the elastic wheel 10 constituted as
described above will be described with reference to Fig.

4. __'_______ e
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contact with the ground. The elastic wheel 10 is assunmed to act or the-
following preconditions to facilitate the gxpl anation. This Sheet Has Been Peplaced

-10-: (i) The tire part is an elastic body, however the
is in contact with the ground is assuned to be a point contac [ ﬂ"l
contact). (ii1) The force regarding the transversal shift

wheel is assuned to be only a thrust |oad acting on the wheel shaft.

(iii) The wheel is_assunmed to run fromthe surface of the drawing to the
front in the view (BRPERET3BEcEPVEAT-f AomiPhesheBata vievwunffbloen ehastiet to
the right in tRaeell oW @B sterdaii Mok (AL e BRIL A ew 48 S86h t BrsHn
fromthe | ower |d3éh9 t he %%&gr side of the_ surface of the drawing in the
view (C) as per ef‘ragnﬁ e 1 o%%‘# (G} d@ BRerhess feeRc£Lal cihe slover
contact with thddg @fNcthe surfiabe sétoveh tihe i atentadedibtie! yhdefpsend he
start of rotatipn _.The.el asti el 10 is_i ontact with th ound G
‘along |ine E?Aﬁyamﬁﬁggiéﬁnﬁhﬁé%zgg 2 gBBPWS@ %8 1 \ﬁﬁ%ﬁh%hg??i?%l?%is
state, it is tpaxesondiddons thefacidipate tne dedcriptidmstic piece Pl is

el astically defornmed;iyn Isrect] ts | C I ' pplied
whi | e being kept i anll)le ts'.tlti]%t glv]\:%eyea@t%hé%‘ \iMrHst&e#algt“f ?%@e’ce%él‘ﬁe%oﬁjt‘%ct

wi th the grounsucfaicenyhicheis- An cogsacthuitht hhe grogndciswhssymedoto|s

shifted transvgesal Yoil¥ cbi€ac®MPibhe &ddtacef, the elastic deformation
(the state of (2)). Then, rotation of the elastic wheel 10 fromthe

state of (2P to thel&idonThe kKERFer r EeORERLRAUSDS (HTENGVETRALc A& 9% ne
of the tire pathet hekilf tid Gadduiied-tH b@ndndysacendustadidad RiGHd 2oh 0
come in contact wt t&e arggnd G The second elastic piece P2 is

subj ected to a‘“fr Y8083 FFomthe time it comes into contact with the

ground, to thereby peiiprnrae sheeli dsdefsmumed @d sud Mrion Mtheel st facavheel
the first of asbic Hred PLOBeBaths FAoME RS 40 3o @) @f et Coridicy
15 the front, to run from the left to the right in the view
(B) as seen from the lateral side and to run from the
lower side to the upper side of the surface of the
drawing in the view (C) as seen from the lower side of

the surface which is in contact with the ground.

20 (1) shows the state immediately before the start of
rotation. The elastic wheel 10 is in contact with the
ground G along line A-A'., When a thrust load is applied
to the wheel shaft in this state, it is transmitted to
the tire part and a first elastic piece Pl is elastically

25 deformed in the direction in which the thrust load is
applied while being kept in the state where the €£irst
elastic piece is in contact with the ground G along line
A-A', so that the elastic wheel 10 is shifted
transversely by the amount (X1) of the elastic

30 deformation (the state of (2)).

Then, rotation of the elastic wheel 10 from the
state of ({2) to the arrow-marked direction causes the
ground contact line of the tire part to shift to line B-
B' and a second elastic piece P2 to come in contact with

35 the ground G. The second elastic piece P2 is subjected
to a thrust load from the time it comes into contact with
the ground, to thereby perform an elastic deformation so



with the ground is restored fromthe state of deformation to its original

posi tion. - 11 - Subsequentl % fmmkhﬁmuhﬂﬂamﬁaﬁw t he
elastic wheel 1.0 from the state of (3) causes t act | i ne of
the tire part to shift toline GC and the seconpmg e P2 to cone
into contact wwth the ground G A third elastic p |s 5|n1larly

subjected to a thrust load to be elastically deforned so that the elastic
wheel 10 is further shifted transversely by the anmount (X3) of the elastic
def ormati on (t h&hetatbeokl@sric wheelnlOhis ﬁaythabishlfh@detﬁsmétewtmm& 10
subjected to a S d. kS | ednfr t S re he fjrst.

el astic piece P%Q?g %ﬁgggn?gcégm} ?& eﬂ%ogﬁﬁgg ﬁ%ﬁe p%@ t *??EH%
third elastic pPé@@eP?Luﬁﬁi?aaﬁd)ﬁxmnaﬁhemﬁthtehwhgreumu nﬂuinﬂenntact

wheel 10 h I
el ooy wied thangYBLAR| ys(LRELdLERIOR BRLPEEELE UL ad Rt son

runni ng di recg g he di stanc
is the sum of e éﬁﬁuﬂFégbﬁa%hB°%+E§?¥c deformations of the elastic pieces

P%l P2, P3d fConsequestzb?eqﬁéﬂtﬁﬂasfuswesekoﬁsﬁygso!fn tEx‘ét iétlta&rtl'd”' &rtwet o
obl i que an ro rectl.on Sha elrn e o run iIn
] 2o ErhiC e Ahath 'OF AT oraBoeh: £hengionmth Aty digte)

sane direction.
10 changes depeofi rt@eorthn‘e apaktedod hehisfit | eadiineatc+c’, 2henN thedrAfddid

h | oad f t | ast
dof ormat fon to SERSEEE’ BhE8PoPY: el cBmE: SrlE cPEact HiFR Hne diPunh f
smal | er thrdt Aodthird appastilc pimed | BB dmusimblaripnsubjecteshi toi rag
I's caused C°n¥ﬁ{'ﬁt§ky load Furd h‘ﬂﬁ %BQ?chﬁlghedgféﬁﬁHlonsgf Eltc%ang | ed

thrust | oad causes irection o tranSver sa to be
fromside to sigdastigewhges, Lﬂnﬂscﬁut#heheshaéheﬁu&ﬁaaﬁﬁedsﬂbytMM1tﬁethe

applied thrust aﬁaéneng(béﬁs bee endsleiasthec! adfoifatith MR8y L0aBQ of
arbitrary dlrectlon and at an arbitrary turning angle
15 In this way, while the elastic wheel 10 subjected to
a thrust load is rolled from the position where the first
elastic piece Pl is in contact with the ground to the
position where the third elastic piece P3 comes into
. contact with the ground, the elastic wheel 10 is shifted
20 transversely (the direction perpendicular to the running
direction of the wheel 10) by the distance of X1 + X2 +
X3, which is the sum of the amounts of the elastic
deformations of the elastic pieces Pl, P2, P3.
Consequently, the elastic wheel 10 runs in rotation in
25 the oblique and front direction with the wheel shaft
being kept to run in the same direction.

The amount of transverse shifting of the elastic
wheel 10 changes depending on an applied thrust 1load,
that 1is, when a greater thrust load 1is applied, the

30 elastic piece undergoes a greater elastic deformation to
cause a greater amount of transverse shifting, and when a
smaller thrust load is applied, a smaller amount of
transverse shifting is caused conversely.  Further, a
change in the direction of the applied thrust load causes

35 the direction of the transversal shift to be changed from
side to side. Besides, control of the magnitude and
direction of the applied thrust load enables the elastic



The present enbodi ment thus enables the tire part 16 to positively perform
an elastic deformation utilizing a thrust jsoad applied to the el astic wheel

10 and to _ -12- thereby change arbitrarily the running direction
of the wheel. without using any particular steering gear or inclining the
wheel shaft. Utilization of the notion of the elastic-wheel 10 enabl es

i npl ements provided with the elastic wheels 10, for exanple, a pair of
roller skies to dlspldeoy feeling of use simlar to that of a pair of skis

on snow and towsesH dd stpeFubr LEBPAYNNadd AT INstiraation and @t 5

and 6 are vi e\/v%,pgrrlqur}? R rh@nkl EngBeghow ng a nodification of the
tire part. I fication ﬁ e di pensi on of%/idth
ar

W at the innernost TH& P§F§P§‘to1empﬁélﬁﬁ‘§§ E’H'dspg’r‘?]?%ﬁs 1828 oF LT PRTF et

i s made great ertd ok itiate19f Py arimianinebask iv Vile fiduma avary | ekl bz igas er
force to gri e base.en port on 1
r

h t 12
posi tive no t| ust ¢ h8ap %p% ﬁ:o[ hézth(?l rﬁg?ﬁ#{r%l rﬁti)egﬁjtené'ﬁr eiﬁgo ¥h
this case, the thertebyg clegride Dapbitimr 1yt the randéngr diredtiona ofal tive of

0.7 tines the Si he mum e d I O
I'n the nodifi cg{hr% s%gt?lfouk ugiﬂg n’g (rjaespec |lvate€]r F%%%géﬂp agé%me@fl ng
t he adj acent -eliastliiimgedbe me\u sha6sch ot her is provi ded between the

slits 17.  This mak z.'lt.LzQ‘Eighb'c?ft{?hérfhas?%Jh e ehéSkhastebonidion of

one elastic piece 1 the adjacent e C plrece so that each of

el astic pi ebles embl;mfmmwgmmd%nwﬁ olibec|edastd odi vl nkhit

folloved by thegotatdghndf 4 hgaltaski otheel 3.;(1 Ao @id I$ £ inghe
cutting depth D of the STt 17§|asEl§referoaig s s N J’Ehﬁel(?jnins?%h% t he

mi ni mum wi dt h Wofuseh S HBR T kP pbhat oft 18a¥a§Fm°Ifars SV (3R ¢ FPe
part shown in Hvride e'ilwdezn@ndﬁgt bydoktbppingbmdBions. Fig. 7 is a

per spective viow pariially Dkep 2 o000 1033860 ng™0d 1Y, ©f an

15 showing a modification of the tire part. In the
modification shown in Fig. 5, the dimension of width W'
at the innermost periphery of the base end portion 18a of
the tire part is made greater than that of the minimum
width W. This provides a greater force to grip the base

20 end portion 18a with the rim 12 to ensure more positive
mounting of the tire part on the circular rim portion.
Also, in this case, the cutting depth D of the slit 17 is
determined at a value of 0.7 times the dimension of the
minimum width W of the base end portion 18.

25 In the modification shown in Fig. 6, one respective
rib 18b for connecting the adjacent elastic pieces 18b
with each other is provided between the slits 17. This
makes it possible to transmit the elastic deformation of
one elastic piece 19b to the adjacent elastic piece so

30 that each of the elastic pieces can perform smoothly the
continuous elastic displacement followed by the rotation
of the elastic wheel 10. Also, in this case, the cutting
depth D of the slit 17 is preferably 0.7 times the
dimension of the minimum width W of the base end portion

35 18a, similar to that of the tire part shown in Figs. 3
and 5 independently of the rib 18b.
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according. |n en In the present enbodinent, a tire part 21
IS provi F perlphery thereofgwith a pIurallty - 13-
of radialf also in the circunferenti al direction with a
plurality The provision of the circunferential slits
23 forns a nunber of elastic pieces 24 in the outer periphery of

the tire part 21. The base end portion 25 of the tire part 21 is
fitted in and nounted on the circular rimpart 14, simlarly as in the

embodi ment descri b&i%hovds a perspeqtiven¥igvesPartaaballi heakent A¥akyastic

pi eces 24, stYWfﬁb ¥ € seicopldy EhMbdedentasst Y ReT fQEBeiike ghashi c20
defornatlon with a relatively smaller, external force. For this reason,

the el astic WRRFCLHNG dihdhe IYERtionyr asent enbodi nent is suitable for

i mpl enents used forzn tHEhI |pi"re@én|tl gbinbbﬂnb@hﬁht ar bﬂﬂén][lpﬁﬁt bgth Qé whom
orce.to

have d|ff|cult app i cient operatipnal

wheel . O 5''Fiegtged fEPuIc Tl bot CuRety CREFFraf | § bh choR iRap ity
showi ng a th|rmf(ﬂﬂaﬁmaﬂenkldtsanzelasndc aitme| i30 the acdocdmfigrentiag

I nvention dnt 0 t tire part 31 is
prOV|ded||1tr%§§nﬁ%#£%§$§b ;ﬁ@%gggqg gk rﬂt;snlggallty of radia
slits 32 and al so iThe rpm,vmmrf efenthel c1rcum|femtxﬁri vilits wufarmsy of

Slits 33, 50 thahu@dinBer elast 9k p2kAshi 94i5FShe Buble plol

simlarly as 1n escri ove c rcular
edges 35 10 dhe pkivedparbn2ine Fheupdercned perhéent 250 afhethe tégesi des

of the elasti Cpam@fﬁs 1%4 @O Ul I8 rdtned on tR¥ 2hirehiget ko phrthe
wheel 30). t he present enbo si_nce t he elastlc preces

34 are easily Hbf cﬁ‘r@c}a&;}Ya 3se | 1ay ithe ?mgHQF-F'éPteQF%?ﬁéPe abe¥fce sinilarly
as in the enbodi nentn dﬁﬁérpliéée@&m/@nbddi@uent, ethet edavheel wivede pded for

cdges 35 have YA1eH oaf e ckiprly | o Tiiies n8aBAY, | B HiGohe COF  ERBPELSn
15 deformatlon with a relatively smaller external force.
For this reason, the elastic wheel according to the
present embodiment is suitable for implements used for
children light in weight or beginners, both of whom have
difficulty in applying a sufficient operational force to
20 the wheel.
Fig. 8 is a perspective view, partially broken away,
showing a third embodiment of an elastic wheel 30
according to the invention.
In the present embodiment, the tire part 31 is
25 provided in the outer periphery thereof with a plurality
of radial slits 32 and also in the circumferential
direction with a plurality of slits 33, so that a number
of elastic pieces 34 are formed similarly as in the
embodiment described above. Moreover, circular edges 35
30 are provided on the circumference adjacent to the
outsides of the elastic pieces 34 (the outsides in the
axial direction of the wheel 30).
In the present embodiment, since the elastic pieces
34 are easily deformed by a relatively smaller external
35 force similarly as in the embodiment described above, the
elastic wheel can be used for implements for children or
beginners.In addition, since the circular edges 35 have



play a role as ,the e es i ?kies when the el astic wheel 30 is used for
a pair of skies. eel can 14di spl ay nore superior turning
and -st oppi ng furﬁﬁﬁﬁiﬂrm T'Fﬂthe el astic wheel 20 shown in Fig. 6.
- 14 - o 11 show a fourth enbodinent of the

I nventi on. An el astic wheel 40 according to the invention is

provided with a tire part 43 having a plurality of el astic pieces 42

whi ch are for y . di.na_a “plurality of slits 41 radially in the
outer peri pheggggp ﬁﬁwn{é&&gﬁn pF R itﬁFer%%,l%sPéﬂﬁﬁﬁ i3t Fi §hey1.can The

tire _parplag aurober abathel adyes AnojskileisORmedd thel NEHIIG ¢ wheel

outwardly fro ots ' eac f_the elastic pjeces , 42,

Each of the elrrggt iltc§ [S)l?&g]&gc?lggn% Zb.gll% Sgbﬁ'%%ﬁ’i al '%ms, thisg, vheeioarof a

3-sided pyrani §iGRleY Meremeuped ter @irning arndhes tuppinn fewtderd tard he

el astic piege #Reaffast; r . ~The elastic projections 44
o (he lastic WREHI Ol 1 9. g

are of such construction ‘part 43 is nounted
on the circular rinfi38¢ $£4, tehelbndthawaaof fohethl sambediment dH] @t ons

are brought inigvedtidéhnNg engagenent with the i nner wall surfaces of
the rins 12. desi gnates the base end portion of the

A r%L$reEce .45 r t
tire part 43. elaftificvhrele A0 cAGERF #ERE | tahdihe hinvention scel
40 I's incproedied siiljhechedtipe a gdransvgr sggvgﬁgergalplfﬁraq%t | of
sinultaneoiﬁlyel%gékh the elastjc .deformation o t he e agiic
pi eces 42, tPhe €T astT c Pt itdhs R4Sk c3re  formedi chy| yrEeveAABg dae to
tﬂe albutti ng @@ag@hmnf' of téilits 41 hEacFimBIyV\ﬁﬂﬂtﬁéera@éﬁ géri BebyMatl2.
The el astic i e elastic prqjections_44 relieve, inpact
| oads applied ?%uéthﬁeﬁéggét ?‘2&6?&(‘%‘2?’455[ os%ﬂ‘éﬁet}%‘ Sé’eﬂl‘en?'l' They tirgeks
from occurri ngParE t 43 cﬁ\_inbhet ndigsor eilastic projesebons het4el axtieadpingces
45 and the bass@ikay (43P botn £9a8000RMEMATH L. | DFLELAS! LEeRLECES

42. The elastic projections 44, which are substan In
the form ot33-%4ded pyram ds, cause an increase in a

Bach of the elastic projections 44 is substantially
in the form of a 3-sided pyramid which is made wider at
the portion connected to the elastic piece 42 and
narrower at the end. The elastic projections 44 are of

20 such construction that when the tire part 43 is mounted
on the circular rim part 14, the ends 44a of the elastic
projections are brought into abutting engagement with the
inner wall surfaces of the rims 12. Reference 45
designates the base end portion of the tire part 43.

25 In the present embodiment, when the elastic wheel 40
is inclined@ or subjected to a transversal external force,
simultaneously with the elastic deformation of the
elastic pieces 42, the elastic projections 44 are
elastically deformed due to the abutting engagement with

30 the inner wall surfaces of the rims 12. The elastic
deformations of the elastic projections 44 relieve impact
loads applied to the elastic pieces 42 to thereby prevent
any cracks from occurring in the connecting portions
between the elastic pieces 42 and the base end portions

35 45 and any damage to the elastic pieces 42.

The elastic projections 44, which are substantially
in the form of 3-sided pyramids, cause an increase in a



reﬁuisidn agai nst the elastic deformations as th 'd“.rﬁgfi L
deformations thereof is increased, wherebyimny eﬁfﬂﬁ &

of_"
c
defarmati ons of the elastic pieces 42 can be - !
a

- 15- The present enbodiment is suitable for ft
relatively greater external force is exerted, and provides superior. effects
when it is used for skis for advanced skiers who carry out acute turning
operation and sudd p Furt her, .adjustnent .of the configuration

n,stops. .
of the elastich 3@&9?0@§a¢$5§n5&%3§4ﬁ§§kﬁﬁéﬁ;Qﬁm§£QQQﬁnﬁﬁcﬁﬁ?o egrge
el astic pieces of2 def drnaRAvnsy AYredifed s anbidiied Olvhdr el Ampl @RBBEsW th
a function suitq%%&.for tPe ab'Ji%g of tge op%rator cap be obf.al ned.
Figs. 12 and® & ofdrEarmations SfhobPfeMlassic ( REePRFertd ofaR be an
el asti c wheel S0rmddedr.ding to the invention conprises a tire part 51 which
I s conposed_of an i rgh outer..tire Lth Leh _{he inper
tire 52 is éovered. %’%heg?’%gté?gt f\'rﬁge%g iotsg cotr%’set i Pﬁgga\ﬂ%y gﬁr}{aﬁb@&??kel%ase
end portion 54 saridadlel dozl thy obsel wbere pi cebatbdelyrgreaber t dxtommal
peri phery of t %ﬁ%ﬁ r{io y al i ' 1 1s: b5,
As shown in Fi&% _ ,%tﬁgggﬁfe%éj?%g§g§8igﬁFg%#édi%ﬁq;éféfﬁéggcéﬁééé}égf
with a housi ng effasdsi whemi dit tive usederfan rakisp fom advantedcsisirrs swho
further forned da'?:rtyh%uQUE_%ﬁtEgEhg?%x%e&béPa{f&lﬁ aénég '2é&<§ae‘i%3 stlogi t ch

intervals equal tothe slits ] Inner tire . Thetire part is
mount ed onifhe circEPIEBREm pRPITSRant wich the | fRBEigurationpephy HiRised

in the interioklektilke prejectione 23 enhbie t@RCHYrddoe! asformit E6RS 56
is covered with the outer tire 53 an

Of he LneT L PRl e e ouLer S SR tle SOE,,
the outer tirethéreforel izt flei pimpemeatbaditdierd , £ahottoracguidiabilee £bastic
pieces 56 of tRgeLLATY:EyBECtna sk fef O¥SE He Bkdh i,
15 Figs. 12 and 13 show a fifth embodiment of the
invgntion. _
An elastic wheel 50 according to the invention
comprises a tire part 51 which is composed of an inner
tire 52 and an outer tire 53 with which the inner tire 52
20 is covered. The inner tire 52 is constituted by a ring-
like base end pbrtion 54 and a plurality of elastic

pieces 56 formed on the outer periphery of the base end
portion 54 by a plurality of radial slits 55. As shown
in Fig. 13, the outer tire 53 is formed in the interior
25 thereof with a housing space in which the inner tire 52
can be housed and is further formed in the outer
periphery with radial slits 58 at pitch intervals egual
to the slits 55 of the inner tire 52.
The tire part is mounted on the circular rim portion
30 14 with the inner tire 52 being housed in the interior of
the outer tire 53. Thus, each of the elastic pieces 56
of the inner tire 52 is covered with the outer tire 53
and, at the same time, can be elastically deformed
together with each of the pieces 53a of the outer tire
35 53.
In the present embodiment, since each of the elastic
pieces 56 of the elastic wheel 50 is covered with the



outér tire 53 , any damage to the elastic pieces 56 can be surely
prevented. The el astic wheel 50 can be usqg for a | onger period by suitably
replacing the outer tire with a new one.

- 16- Figs, 14 to 16 show a sixth enbodinment of the invention.
In the present enbodinent, a tire part 61 constituting the elastic
wheel conprises a circular base end portion 62, a plurality of slits 63
provi ded radiallz on the outer periphery of the base end portion 62 at

equal pitch i npBERE| §1EAJ5A, pREY afanageite| the | elaf e Pigre S faly ke

slits 63. Eachpe&1£h6e§gg keGeRtEALS Ghe A8l dlANACd §0 0BaA5 LRI dia

m ddl e portion”of the surface thereof and curved surface portiaons 66 at
both sides adj &0&n@ PR9eKr; Peradgd by suifably sepdésing i T &$3F& the
top surface of wilka gl Asl;i 6nel €ce 64 is fornmed as a planar surface portion
65, when the wheel s tilted, the_elastic piece 64 is _gasy Lo, be
el astical | y Hef or meﬁl‘é%cad’sg i tl:'rg PR er2 disﬁgﬁcee’f'$8$r¥?ﬁ§t p?ht hfere
the top surfaceneenesonpto contact with the ground (the lateral end portion
of the elastic piecg_64).to the posjitign re |l oad ig.acte th
el astic piece 64 (sgﬁstgﬁﬁiMHEF%#ﬂ#ceﬁpggaéﬂﬁéﬁbn f Sﬁgﬁélg%%?g p?gbe).
Thi s means t hatoeskjtutintgnghef elhetihewheehalcomprisesar ai |jnestliagn hagee
easi ly produce i p [ I ~& Ol g%y§§ | 4 ) al
di rection (tra%gl\?ﬂekggg%a 95)/ Q%%g?géegagi%%e t Eegléagt]j?ra siec?es o%ieat%top
surface of ltheos| dthe copkete nasjipheny to& Shiet B hapd AAEPsUbRads 66,
as the el asti Ceahﬁe?i%h Whitelt vaQBE drd %C?%ﬁﬁsiit{‘kt BEt 28 a@rQENhikieeg O

ee

rotation of the wh , _.Change one after another,_a snoqth qround-contacting
action to ther BByEPEREREPY hENG| BEBEF oF3 cauBReh RE tHhe e?olaas’ttrgjé’ FARGRS Gﬁ% is
produced. hhgsa planhe® p8rehew gssaverhle @iidadienpdltdbnt € itheeridmwn.
The present gggggEgEQ$erE%fi£§)Iéﬁggééogurg;cet%%rtions 66 at both

15 sides adjacent the slits 63.

In the present embodiment, since the top surface of
the elastic piece 64 is formed as a planar surface
portion 65, when the wheel is tilted, the elastic piece
64 can easily be deformed elastically because of the

20 greater distance from the point where the top surface
comes into contact with the ground (the 1lateral end
portion of the elastic piece 64) to the position where a
load is applied on the elastic piece 64 (substantially
the center position of the elastic piece). This means

25 that only tilting of the wheel enables a turning motion
to be easily produced without applying a greater load to
the wheel in the axial direction (transversely).

Besides, since the lateral sides of the top surface
of the elastic piece adjacent the slits 63 have curved

30 surfaces 66, as the elastic pieces 64, which come into
contact with the ground due to rotation of the wheel,
change one after another, a smooth ground-contacting
action to thereby reduce the vibration caused by the
elastic pieces 64 is produced.

35 Figs. 17 to 19 show a seventh embodiment of the

invention.
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si xt'h embodiment —as descri bed above, where an elastic piece is formed at
the top thﬁ.gsmétmndan& ed surface portion only in the front |lateral end
d| rection of rotdffion of the wheel.

of slits as

-17 - That mg in the drawings, a tire part 71 constituting the
el astic mhe |ses a circular oase end portion 72, the plurality of
slits 73 provided radially on the outer periphery of the base end portion
72 at equal pitch intervals and a plurality of elastic pieces 74 formed by

the slits 73. Eaeh lrddemee! BRbLAIREAECSLS 4 ol SnBEPKLLLE: Al Jf taR

surface thereof with [fapar surface and curved sur ace sal d anar

a
surface being f8tFER SF‘gPﬁém?ﬁ‘t:eﬁél daﬁfréaquheaqu, 7ehermi an Hi@stlc

direction of roppécenisi fohh@dV\EleeEhéstbﬁt 2hedebh Ui'ﬁhaér %W‘r%ﬁk%Qrﬁace

direction X, and subst ant @/ a)a t he cenﬁ_ral ortion thereof. Furthernore,
the curved surfBetHRn Qa dERe af TPRE ﬁFﬁF gRd ef Ehéts| AP viewed

di recti on of 5t henrtﬁeatdmeaﬁldmebﬂl\h%atlon of\Wthe Wwheepresent embodi nent,
only tilting of the enabl es,a turning notion,to be easi| roduced,
simlarly as in the prb%ted ﬁgShQ"%t h”bn%%ll Avings, @ gﬂcﬁ%igﬁttﬂé
greater planar eerstidmtting Mehee| elastci gi witee I 4casp cbsmredcwi:t:hlababaﬁé t he
precedi ng enmbodigent 44 T ghes n er uces e
pd(lﬁ&dd %tz EHS dﬁ 8{5’?{{ ch#" ef"he cu ved §8P’1"§8§ 76

vi bration thereof. angenmne
at the lateral %%}flm@nsthe pﬁtenepsmpbemnocfr thst drasm emdbpostion

snoot h gr oubd- cpnt aet eREaDii¥EH 01 D 1f§r ﬁ cﬁﬂﬂ:aql acé'toc?f fhgﬁ@dé

first cones intog contact with the grou currenc

vibration of tRe4esti% foraed by Beb§1i§§ué’§d Fig. 20 is a

per spective view shcwdng otthh%XbQ"alsincabEééEQ”?Q QE geoewaaha@"{eﬂdl ggpt of

the inventi on. ent _.enbodi nent, the th of a tire part™81
constituting t t‘?é‘l"iﬁ?(?a tgeﬁﬁaz rBEERi VR PJg?‘?aR ers‘%ﬁ#&%eapép 8ur FRERBEEf

each of the el astrface,eceaid plwda surface being formed at the lateral
15 end of the slit 73 opposite the direction of rotation, if
the wheel is rotated in the arrow-marked direction X, and
substantially at the central portion thereof.
Furthermore, the curved surface 76 is provided at the
-lateral end of the slit in the direction of the rotation

20 of the wheel.

With the present embodiment, only tilting of the
wheel enables a turning motion to be easily produced,
similarly as in the preceding sixth embodiment. In
addition, the greater planar surface of the elastic piece

25 74 as compared with that of the preceding embodiment
facilitates the deformation thereof and reduces the
vibration thereof. Moreover, an arrangement of the
curved surface 76 at the lateral end of the slit in the
direction of rotation enables a smooth ground-contacting

30 motion to be performed as the elastic piece 74 first
comes into contact with the ground and the occurrence of
the vibration of the elastic piece 74 to be reduced.

Fig. 20 is a perspective view showing the exterior
appearance of an eighth embodiment of the invention.

35 In the present embodiment, the width of a tire part
8l constituting the wheel is made relatively greater and
the top surface of each of the elastic pieces is made




pl anar . As shown in the drawing, the tire part 81 includes a circular
base end portion 82 and a plurality of elaggic pi eces 84 divided by a
plurality of radial slits 83 provided on t outer periphery of the base
end portion 82 and formed at equal pitch intervals thereon.

- 18- Each of the elastic pieces 84 has a top surface 84a, which
Is fornmed as a substantially rectangular plane and is provided at the ends
of the peripheral edges with cut parts 85 larger in width than the slits
83. I n t heppasent enbodsiewd , isi nthet mxahas;,i cthieeckifd hmsrta 8ap

f 84a f t I h s
ZF;sﬁfg plgceoig1€gh€é%|$ §F§g§ Eagﬁyed; or Hﬁﬁgf?%ﬁé gn h?ifﬁ%%
t he wheel can befsedeshliig [peHeaasEsi4 dlBededeéiy &h@hmammg r(aﬁl gaddad be
made sraller. slitdUh3 Eovié‘@dp&?"tﬁéogueértgSr%ﬁ\eﬂﬁg%fOEﬁeBﬁaEE”@fﬁs

I nterference be?meen e adj acent el astic
el astical ly Gefperbipn 82 amd formpq ?taeﬂ@ﬁép@éﬁpbelOFéﬁFéﬁéthar?ﬁé'

exterior appearance @i d¥ Nk IRAAIEH: Rles! 32 hﬁ\ée&t 't@ surfaczhma, _
present enbodinent is a nodification of 'the recedln odi nent, in

whi ch the widt Wiich i, Eopmpd 33 F‘ssgpﬁtPQFWlhid’ée iﬁﬁ BLagg; and
pieces 92 are pié)Vpﬂ@ﬂl@édtQ@ ehalsenfist BE PReI pbeﬁ.pheﬁdmesdgekhwézuh cut
portions 94 greater {h dth than t. sgh %g s §3the pr esent
enbodi nent, thePoS s &4 IR &l FBeFtES933rs forned as a
surface curied in tHem aghal pdésenti embo@iimentparssndeatthédheebhabi¢cpiece

o et ng o on RS RRSIAL SOl TEfract? S E6infiq CUTPRIEE Widhd "€ onty

preceding ei ght 5di fren astlc
is formed as tdltingnef @tﬁf&beEJ-ACQﬂﬁtthﬁgl yheyielasthic wadereackdr eng,

to the present elh@Ngufs{hdehotPEhi 68t kgl O
a load at the si p03|?r&%¢1 %E%ﬁéxﬁ dgggft? gu{.ee @ rgV|de a des?red
el astic defor rm.‘flil%?ﬂ- afidnc des esnanthlig B%%f%ﬁ“e - 7 | ERR o ¥R RC0

the present ;16Mbogsi@dicdrS be made smaller.

Further, the provision of the cut portions 85
removes interference between the adjacent elastic pieces
84 when they are elastically deformed.

Fig. 21 is a perspective view showing the exterior

20 appearance of a ninth embodiment of the invention.

The present embodiment is a modification of the
preceding eighth embodiment, in which the width of a tire
part 91 is similarly made wider and elastic pieces 92 are
provided at the ends of the peripheral edges with cut

25 portions 94 greater in width than the slits 93.

In. the present embodiment, the top surface 92a of
the elastic piece 92 is formed as a surface curved in the
axial direction. This means that the elastic deformation
of the elastic piece 92 is smaller as compared with the

30 preceding eighth embodiment in which the top surface of
the elastic piece is formed as a planar surface.
Bccordingly, with the wheel according to the present
embodiment, tilting of the wheel and further application
of a load at the side opposite the tilted side of the

35 wheel provide a desired elastic deformation and cause a

turning motion.
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suited for a pair of skis used by a relatively exper enced e
operator who can performa notion which adﬂ§ a load to the wh ﬁﬂHa gﬁphmﬁ
22 to 29 show a tenth enbodi rent of the invention.

a perspective view show ng the exterior appearance of a tire

the elastic wheel according to the present enbodi nent. Slntlar

tire part shown in Fig. 20, the tire part 101 conprises a circular base end
portion 102 and a plurality of elastic pieces 104 forned by providing slits
103 on the outer pefhghevheel w@ecosdiagente pdihei opreventt espodimentchis

interval's, and waaled! #de E‘AaS;tSéfr pi gEeSsilDd i §s a%:9' agar Ay {Be«{%fe’?

surface thereof and prOV|ded he cut parts 1 the e
peri pheral edg&Xperienceqd skdes; sthahicambperfem, aamesiendiwiictoadds a

further enbeddadaa tohehk wBepart 101 and |ncludes a plurality of disk
pi eces 106 _radi al arr ged per lcularly tqQ the axi,s of the tire
part 101. 2 As s 92 %9p g O¥ord d%?HSHOPmPQd&PG&GCeﬁfbythe
formng a ringihhhat&baet netal or synthetic resin sheet and has radially
arranged el ongat ed eees havi n sanme,number as t of the

el astic pieces of th 3 g par t2 18Trgp gﬁvt’)f VigR &?Wl&gegg? 196t pRkon;
the front end @mmtranclaedoﬁermemrb%panﬂ altkcafli thewashastif9 wiseel

seoured bel weeaddisainy TEIDERS H08SREPRABl ALY (Osilibrdpk HCogR, 106

Each of the disk plec provi w th holes uce
such a dengeQe &dreopastr éﬁQUflt ke Eigengbh thertire ey tisldkncorpr i $es hal es

110 [0 size andipusar BAGE! LhaldoitiBRNL0S! duie It hpos didsditthe

degree of the elastic deformatio core

inwardly in thBifFE8I L&k Faemed, ?Ypeﬁlto‘l@&ﬂerﬁéhﬁ'-ﬁc&loérI?M&htehemat@ls of
the wheel and peeipheeyensk penki Qras’lelleaa g e dbsk dd7e h@n%téﬂp the

%Rge;ngeibggegalpedgglgt th tggc %l¥gélgfaéggc pfggaélfgzp%;tnmde
15 planar at the top surface thereof and provided with the
cut parts 105 at the ends of the peripheral edges.

In the present embodiment, a core disk 107 is
further embedded in the tire part 101 and includes a
plurality of disk pieces 106 radially arranged

20 perpendiculerly to the axis of the tire part 101.

As shown in Fig. 23, the core disk 107 is produced
by forming a ring-like sheet metal or synthetic resin
sheet and has radially arranged elongated disk pieces of
the same number as that of the elastic pieces of the tire

25 part 101. Each of the disk pieces 106 has at the front
end two branched members 108 and a receiving washer 109
is secured between the two members 108 perpendicularly to
the disk pieces 106. Each of the disk pieces is provided
with holes 110 to reduce the weight to a degree such that

30 the strength thereof will not be decreased. Adjustment
of the holes 110 in size and number permits adjustment of
the elastic pieces 104 in the degree of the elastic
deformation.

The core disk 107 is provided inwardly in the middle

35 of the tire part 101 perpendicularly to the axis of the
wheel, and the base end portion 111 of the core disk 107
extends to the inner peripheral edge of the base end



sk 1 to the sane position as the position where
Fl'ue tire part 101 Q@(ists or to a position where it

core d _ 107 extends

the top s Has

sonmewhat p u om -20 -

The base e of the tire part 101 is nounted on the circular

rimll2 as a tire supporting neans togetner with the base end portion 111
of the core disk 107 and the circular rim 112 is connected to a hub 114 for
a wheel shaft through a disk-Iike connection 113. The operation of the
present enbodi rpantion Addtef utbd &boee part IE .desThébeddwitd8a edfr thee to
Figs. 25 to 29. i I O f e oJdhR e <l e 1 in
the state shown‘:c}rrﬁE Fidggﬂmglaz tﬁ’éeé?%cﬁ%n tl\ﬁré ersecti %%E\tfmt?'ﬁw; g%rfggg of
rotation 115 ofpasidigmesiherguddie thap surfidce pitda absthe thre aparhi 1Alt he

ground to be e &asidiGal by debor gedyosse SIPWRHdE At 2BrogectBat sbhewaNEf ace
of rotation 115 of the wheel is displaced to the side opposite the
direction of >t HReFSHEO®e force Y. Further application of a force |arger

than the force Y nakee tHisdleghee poirteoastioz deforumt i ir®f phbe elgastisg

pi ece 104 | arger s shown _in Fi,g. 26, angd c es_the bqdy .of an operator
wearing a pair W“gﬁi ?)?o&*‘ﬁec?’%ct atrher?a'f‘aggﬁc Fhed ]tosBBPBEEleﬁced
i n the directi creamsa\tdgedineirhati thf tthee Haweceendd portidubkEueht tlye cése
shown in FigSs n application. e |0t di rection
1T owi ng 't he. SR A0 St Bl b 12 Y ednadeldF €1 2hi

el astic whek® 104 tforbe wheeflli shhEy tibfoughda dbhskebikeidonmectimn dllkdtic
wheel 100. Appl i catp Y Llent ct] It h : ce, . of
rotation 115 of th?h%egpéﬁ#?#ﬁg‘stoaf?eq{:rgﬁseg?tgﬁeewe gs?lﬁgsgf'g'(%re&%Of?o be
deforned to theonstitutedasaboranwidlribe Zesciiyedn ebeh ngeferiesset otoccur
with a point inpdiggated Ry bgference 104b anmong the ground contacting

portions of the €élastic_ piece 104 as_a center. . Thus;, the wheel 100 is
turned to the right AERticasigsPfppi ARrE8 ¥hko| Bhe elastic wheel 100 in

15 the state shown in Fig. 24 in the direction intersecting
with a surface of rotation 115 of the wheel causes the
elastic piece 104 in contact with the ground to be
elastically deformed, as shown in Fig. 25, so that the
surface of rotation 115 of the wheel is displaced to the

20 side opposite the direction of the applied force Y.
Further application of a force larger than the force Y
makes the degree of elastic deformation of the elastic
piece 104 larger, as shown in Fig. 26, and causes the
body of a skier wearing a pair of skis provided with the

25 elastic wheel 100 to be displaced in the direction away
from that of the force Y.

Subsequently, as shown in Figs. 27 and 28,
application of a force Z in the direction allowing the
axis of rotation 116 of the wheel to be tilted, causes

30 the elastic wheel 104 to be elastically deformed, thereby
tilting-the elastic wheel 100. Application of a force Y
intersecting with the surface of rotation 115 of the
wheel in this state causes the elastic piece 104 to be
deformed to the maximum, as shown in Fig. 29, and an

35 edging motion to occur with a point indicated by
reference 104b among the ground contacting portions of
the elastic piece 104 as a center. Thus, the wheel 100



with respect to the drawi ng, assuming that the wheel 100 i§"éﬂ?éhced'ih_fﬁé““'
direction perpendicular to the drawing. 21 I n th| Huﬂkaﬂmlmmd
causing the elastic wheel 100 to performa turning notion,
menbers 104 and the core disk 107 are elastically def or med Ia
respecti ve base end portions 102 and 111 as a base point. In
present enbodi nent, in which the core disk 107 is enbedded in the |nter|or
of the tire part 101 rovi des the superjor effects,as,described bel ow
(i) The strength 5&5Pﬁ§tiﬁénﬂpﬁg &d&9cﬁ§+%ﬁ siHeBLiPRiPBad&y BBecd®fdr ed
with that of wptkl pespecvhes! that egéﬁihg,faéaﬁﬂmgl BBadé tHBbGhesR Q0
Furthernore, the | oadin ? %apaC|ty IS thcre so_that .a bﬂcklln of .t he

ed in Qq

tire part can b® pFEVRM i) lﬁﬁﬁg%o?hePﬁfggPﬁéﬁF B e&Por ithe

force of the cdrawihgk can be utilized in addltlon to that of the elastic

0l actic dof Ot ort etbieessy cupBh YAERing e QRARE wBkEE Caftb B | ¢

core disk 107 peefaim gﬁntttyrremganmidrr.omnmeekm:mmfmb@sla@d ahdt e

el astic piecesg, e | h

ground tg theré%P p?%%gngﬁﬁhggﬁkég?gﬁﬁ3gﬁ%3Fﬁ%e% f%%% fa?géiib?égéeﬁmghear
of the tire paF%SEEEF¥%ﬁ1Qﬂ#ﬁeﬁﬂﬁxﬂ?rtlonﬁllﬁz ande Idu@s e peint.
receiving washgg {Q9s Ea&a’s the GRiedednt tdifbdH imRait om&fwméﬁhta& e

el astic piece 104, which further i ncreases a, | oad reS|st|ng performance of

the el asti &0pi@kek 1697 is epbeddedin,the 3&“t%¥b°rvpgvvsthesh5¥nfﬂgpa&'ﬁ

el eventh enbodi meNtprdvideas Ism,tﬁ“rt:udiﬂeffecté @@r degczibédlbelowhi S

enbodi nment |ncludes q»pl raI of di sk .pi %% rad|akl arranged.on the
outer periphery of & ﬁﬁ%ﬁ 39 andto §H o8¢ CARe PEi sk
pi eces 123 is fmresbed labs eﬁxﬂpm'éa twitde pihatesofhi ah oxlsstsic owheel ddl e
pi ece 124a and

ntegrally formed using a rubber member. Furthermore,
15 the loading capacity is increased so that a buckling of
the tire part can be prevented.

(ii) Since the elastically restoring force of the
core disk can be utilized in addition to that of the
elastic piece, the force which restores the wheel to its

20 original state after the elastic deformation becomes
greater.

(iii) If the ends 108a of the core disk 107 are
slightly extended from the top surfaces 104a of the
elastic pieces 104, the extended ends 108a will bite into

25 the surface of the ground to thereby prevent the wheel
from slipping.

Moreover, wear of the tire part 101 can be reduced.

(iv) The mounting of the receiving washer 109 forms
the core in the direction of width of the elastic piece

30 104, which further increases the 1load resisting
performance of the elastic piece 104.

Figs. 30 and 31 are views showing an eleventh
embodiment of the invention.

A core disk 121 in this embodiment includes a

35 plurality of disk pieces 123 radially arranged on the
outer periphery of a ring-like base end portion 122, and
each of the disk pieces 123 is formed at its end with



si de pi eces 124b provided at both sides of the mddle piece. The two outer

pi eces, between which the mddle 99 pi ece 124a exists, are bent in
t he .directions opposite to each other, as é%omm in Fig 31. I'n
addition, in the present enbodinent, the top surface 125a of the

el astic piece 125 is of a section of a circular arc which is inclined
snoothly to both side ends. This permts an enhancenent in the

strai ght running performance of the elastic wheel 120 to be planned.
In the el astic bheel piegescwbighngonsisheof naeniddhe piteech2dafandetwoddl e

pi ece 124a andgibe qdscdd §98bSiHi®yviRedCes: 184Pn0fs td%% ?:k t@feeq&1§8§e bent

In the directions away _from each other, are arrang e on t e top surftace
125a of each BReCRe el TRR| EVB %flel?%%heb?‘éV%%f which thecgpiddle

right (or righpieceenbes exhsts) akenseat dhagneaditédeions Wppodts to
arrangenent, en.a gﬁat ng tion, ferfﬁgned usi ng the elastic wheel
120 accordify 26Nt REPFFesafit S ﬂ%%d+ﬂn% end portions of the disk

pi eces 123 appear ofie addditiowt hdn |nhéheptemersturfa¢ﬂdﬂ&5& of thachtay the

el astic pieces pQgi n Is 0 st ften | copt act
with the groungﬁgé?g ggapggv%h |%&a§23 |R%%c% gﬁéen% océﬂgiﬁ%g
t he surface of at mircdlrl@rpanc whichFiigs.indAngd smtla}:xe t0| doth shicie ng

a twelfth enbg nt dE pr
el astic pieces %g?and%ofd% r#eceerélB%nar eenrr#gr!?&lgag?ﬁre ependenﬁ% pi ece
by piece and afusningi perfiesrance 9§ %@mselaiﬁxﬁiﬂﬁﬁQ%rkﬁﬂy ng a pIurallty

of these pieces ¢ tﬁ@%ﬁééﬁ&'@fﬁ&@é‘felm accditfing Slzo:l?néhﬂ({)‘(]fbﬂ

33, the core disk 133 is constituted arrangi ng_a plur e on ated

pl ate- |ike nethe GP§k°§|EEésmléél%nP%%%ec1?%%n¥%4e%%% e%ﬁﬁi?ﬁuﬁh%ﬁs%
di sk pi eces 133ibBaesali2ibeogndnehaignf pdrcel a3l pditedmn e n@tee@f idndber

secured theretgway from each other are arranged on the top surface 125a

15 of each of the elastic pieces 125 in the form of left -
center - right (or right - center - 1left) along a
diagonal 1line. With this arrangement, when a skating
motion is performed using the elastic wheel 120 according
to the present embodiment, the end portions of the disk

20 pieces 123 appear one after another in the top surface
125a of each of the elastic pieces 125 at the positions
where it comes most often into contact with the ground,
thereby preventing any inclined wear from occurring on
the surface of the tire part.

25 Figs. 32 to 34 are views showing a twelfth
embodiment of the invention.

In the present embodiment, elastic pieces 131 and
disk pieces 132 are fabricated independently piece-by-
piece, and an elastic wheel 130 is constituted by

30 arranging a plurality of these pieces on the
circumference. '

That is, as shown in Fig. 33, the core disk 133 is
constituted by arranging a plurality of elongated plate-
like metal disk pieces 132 on the circumference, and each

35 of the disk pieces 132 has at the end thereof an elastic
piece 131 made of rubber secured thereto.
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and 1340nmﬁﬂ@HHhﬁkﬁﬂﬁﬂh®dplece 4b, and two pieces 134a, ' 134b
at hoth SI e bent oppositely to each other. As shown in
Fig. 34, to which the elastic pieces 131 are secured,

al | ows th |ons 135 of the elastic pieces 131 to be nDunted on

circul ar rlns 136 and the base end portion 137 of the core disk 133
further extends inwardly after passing through the elastic pieces 131 and
is held directly betl\heerertme)ftiemﬁ aofr the @3skwipiecesr & X ormsxiates oin

Lire supporti nymRanpicties 134a Teaghastis yoeel 270 358008 d Collie

present enbodi nment astic pieces 13 eces 132
are produced i Addbeanshtiwp mlm%)l%aecew‘lbs athaxpidnssides ntheweabsasef or

mol ds and shee%em&t@b@osggeggnparggcﬂn5thpe wheel having the elastic
pi eces and di sk piecées forne |ntegra y,, Whereby the manufacturing cost

t hereof can de reduf&dshown lFu?ﬁﬁer si hBe Fﬁéeeﬁﬂ§ko$3¥het@|%Rlﬁﬂe%%% 132
bent oppositel ylagtéachpobbes arx alarr@nggéceﬂeabe d0Mowd!r free ﬂaééé Oéngach

of the elastic_pieces 1 r.off the tire, b reduced
simlarly as % %5 c"e('taj1 %ﬁ?h‘én?lgces 1ﬁig§° % IR R a
thirteenth enb@dm@ﬁﬂhrD&ﬂﬁka1$&ﬁn§nanthe baddleﬁmlﬁorEHbﬂduBEmbf 12 )

h Fi 36, g4 dth h .of di 142 d
adi a1y and S5REE T GEPRG Lol aher tatteaiin ity PRBEER opasbRdl ok
pi eces 142 Mt ahbiresight the ericastiar epfiecest hlék preteds aheddt réirecele
143a and two SE: w@bﬁcﬁel“éﬁé\hlé&ot Pnﬁéd& *%.QI ’ax\[(\@ EBnﬁE:SFEE”tto a

or a i n 0

substantial ly i zont posite |rec I on eac
El asti c p|ecest¢¢1a5§PP@Fﬁé§g|ﬂﬁép%nﬁ%&tIy from each other and the base

end portion 145 thepgel 888s81EN wheb NI (PN bRk dihgl StBPUPAED HRedén@
position on thembodlment, in which the elastic pieces 131 and the disk

15 pieces 132 are produced independently piece by piece, is
inexpensive in the costs for molds and sheet metals, as
compared with the wheel having the elastic pieces and
disk pieces formed integrally, whereby the manufacturing
.cost thereof can be reduced.

20 Further, since the ends of the disk pieces 132 bent'
oppositely to each other are arranged on the top surface
131la of each of the elastic pieces 131, wear of the tire
part can be reduced, similarly as in the preceding
embodiment.

25 Figs. 35 and 36 show a thirteenth embodiment of the
invention.

In this embodiment, as shown in Fig. 36, the
dimension of width of each of disk pieces 142 arranged
radially and constituting a core disk 141 is made larger.

30 Each of the disk pieces 142 branches at the end thereof
in three pieces, a central piece 143a and two side pieces
143b at both sides thereof, which are bent substantially
horizontally in the opposite direction to each other.

Elastic pieces 144 are formed independently £from

35 each other and the base end portion 145 thereof has such
a dimension that it is mounted up to a position on the
way of the disk piece 142. As shown in Fig. 35, the



way of the disk piece 142. As shown in Fig. 35, the elastic wheel 140
is assembled such that after the elasjjc pieces 144 j# Sheet Has Been-Repla
on the ends [err]of the respective di sk pieces
end portion 146 of the core disk 141 extending over .the ela sl B
is held directly between two circular rins 147, and the base end portlon

146 of the core disk and the circular rinms 147 are connected in one piece
to a tire supporting neans 148. In the present enbodi nent, since the
end side pi eceelbsddc W@Eelofladads oo tarsemledithak afivenreheoeiashial | v

bent, the di mensiQug a&wa%%hm%funtt@a dhdepngi enes be the bespeeptet dgisk

direction becofe greater, thereby increasin ad carrying capacit
each of the el adEcespild@es tmbasel gnddgreitéan AApI PEathBNCBFe S %%\‘ai/ﬂ'el y

Ema' ler force %Q@é@n%%nbheo‘%@%he gaboriRl iphnsedd 1he ekasidxa paseestigs to
e produced. Further, sjnce the base nd por.ti 5 of each of.the
el astic pi edes PEANEED {310 HRt EFHEATEEHES he er@ﬁ' %ﬁ Ehapﬁgﬁ't%n‘i‘@oﬁ%ﬁo%nl y

érgkbasgcengdfgqmg gaf14zt@t|1@f ddl%l caﬁ_lg}cdlﬁxkd 14he schetdlahereimt Wadil, ahe

pi ece is dire el asti.ca efo t fggce is

applied to tREDH ¥1 8?‘50313534 éSS?d%%ﬁ‘&?P’a’?% ﬁéé}?é on‘mor

(r]I e:c ati vgl y srral I er Ihonte pgh&bh&s embbdimkatt i smbeethe4en¢105béeepagce&al ly
ef ornme n 38 e J¢e sh rt

enbodi nent of t nvgjhﬁ% of eﬂ%errlfng\,?% thgx\% Egegegj rle er ence 151

i ndi cates elmsthar ipicerted Iyhi bentas etbacldmmm@nsndefpeﬂa@ml P fehen eaen

other. A ref e(rﬁqr%Q.%QS%_nde%h%nath%%l@oﬁgﬂ eGPSr YE Tdh AlSe Gy | dggeagefrgny

as the nunber el'astic pieces 151 and each, inserted

interior of tHdaneby iingreasingsthe loag FARFYINME %W’p‘?%c‘lég ﬁ%?h of

gL?‘é'r dgﬁ dat Ot P%H@S&ﬁ‘@w%iéeas 153 4wi t h1an a@@eRILBE , 1 2pplridatdon af the
P rlcnkatlggg?\nrggy?grer é%%glt%g %%‘”B%ééfbe elastic
15 deformations of the elastic pieces 144.

Further, since the base end portion 145 of each of
the elastic pieces 144 is not held between the circular
rim parts 147 and only the base end portion 146 of the
core disk 141 is held therebetween, the disk piece 142 is

20 directly deformed elastically when an external force is
applied to the elastic piece 144. Accordingly,
application of a relatively smaller force enables the
elastic wheel 140 to be elastically deformed.

Figs. 37 and 38 are views showing a fourteenth

25 embodiment of the invention.

Referring to the drawings, reference numeral 151
indicates elastic pieces which are each formed
independently from each other. Reference numeral 152
designates disk pieces which are provided in the same

30 number as the elastic pieces 151, and each is inserted in
the interior of the elastic piece 151. _

Each of the disk pieces 152 is provided at the base
end portion 153 with an opening 154 and has, at the outer
end portion, a receiving washer 155 attached thereto so

35 as to extend perpendicularly to the disk piece 152. The
disk pieces 152, each having the elastic piece 151
mounted on the end thereof, are arranged on the outer



as to extend perpendicularly to the disk piece 152. The disk pieces 152
each having the elastic piece 151 nounted on the end thereof are arranged
on the outer periphery at equal pitch |nterval S an'ﬂlT&thzM&He Bced

respective base - 25- 153 hel d
between two circular rins 156 and are secured to a M" 158

provi ded on a hub 159 by bolts 157 inserted through 154 of the
base end portions 153 and the circular rinms 156. The hub 159, in turn,
rotatably nmounted on a wheel shaft 162 through a bearing 161. In the
el astic wheel 150 accordin o the_present enbodi nent, sjnce {he elastlc
menbers 151 and PRERRE %Yd%§kse§3§ ar‘%’-q%ebé‘ﬁﬁéﬁﬂﬁ e 8a6Re haveyndhe ne

cost for productregps@&um Bkl el d\ﬂvcrmvelrss Hel@e Hdt@eb&s%w%n‘élmllla(ins
153 of the disk El ecef)% <i@lre hel d d| r‘ﬁﬁ f_‘?(?ween th (L#I

the el astic.def of H&T HE %I SRS 84 B
relatively snmal let &Aohab, :lesmhlyarbcylm 1p7t Ihaserrbedl nhnbughownel rmplémgng&S.
Figs. 39 to 4 % h nti.on.
Referring to ?h ae?wgP%éq¥%¥%r%%ceg§$ﬁgées|gﬁgte a % EF?gh9¥gcglmS
having a secti onl‘.i&\- whiTite theb f L6B¢ émd porni om51TZ:t|a$:agﬁ-gatrmuntred on a
transverse w dt Qﬁﬁi | @ The elastic pieces
17. are |ndeperr1h(ﬁén?{] kPLﬁefrér)rle one oy%g{]téa angrjié% E}g%e' end portions 173

t hereof are flttedl . hbedieAgsting vieelsoliPhapceradiage t& r g e@resente

peri phery at eqL@hbéHinféhﬁ,ntgiﬂéés the el Mol flbiSeFd NA5174de Enet Reke
hel d between_fwo_circular. rins ecured to a wheel s%%t nmeans ( not

shown) by t ht r|q‘ﬁﬁ?%kslsﬁGaﬁPovF&@ﬁPSH?’Fﬁélfnn%?r‘b%‘?| ey OR& rci L8B! ar

rims 175. A cl qafcamﬁ:ﬂcﬂ cdst Ay isted diicsRn  MaR eadjedG eBlineeathieC bakeces

171 to avoid their |nt ere eac t her. he el I.c Jwheel .170
of the present e?fb% q[t t%esce\ﬁaﬁ’% 'edz‘s?a ugg'fgﬁfl}XI |y
t he sane actlonhmiWéEn uhetdnrduﬂaﬁ nmﬁaxﬂﬂﬁen&haseﬂhswdcideEbgmatzon of

the elastic wheel 150 can be produced by a relatively
15 smaller force, similarly as in the embodiment shown in
Fig. 35.

Figs. 39 to 40 are views showing a £fifteenth
embodiment of the invention.

Referring to the drawing, reference numeral 171

20 designates an elastic piece having a section in which the
front end portion 172 is greater in transverse width than
the base end portion 173. The elastic pieces 171 are
independently formed one~by-one and the base end portions
173 thereof are fitted in a holding ring 174 so that they

25 are arranged on the periphery at equal pitch intervals.

The holding ring 174 1is further held between two
circular rims 175 and secured to a wheel shaft means (not
shown) by the rim disks 176 provided on the inner
periphery of the circular rims 175. A clearance 177 is

30 provided between the adjacent elastic pieces 171 to avoid
their interference with each other.

The elastic wheel 170 of the present embodiment as
constituted in this way provides substantially the same
action as that in the first embodiment as shown in Fig.

35 1.

The elastic wheel 170 according to the present

embodiment, which has the elastic pieces 171 formed



1.~ The elastic wheel 170 accordi ng to the present enbodi nent, which has

the elastic pieces 171 forned i ndependentl Ygone by one, permts the cost
for .production -26 - be reduced as

conpared with the first enbodinent. Besides when the elastic pieces 171
are worn out or danmaged, they can be exchanged or repaired in a relatively
easy nmanner. Figs. 41 to 44 are views showi ng a sixteenth enbodi nent
of the invention. Referring to the drawings, a reference 181 _
desi gnat es an eiBdependenbly, oherbyxang) epeamibts ashic priodectdvreddst ading

by a rubber ne r. el gsti ' 81 a,.gecti.on_i.n which.the
di nensi on of mfgﬁh.g$dgﬁgdla?%rafo% %??%n Yggﬁoftﬁﬁe ggf@F p&F% . ﬂ%;
greater than thBeSéfeshe whene the @dasitds 1BBeces 17Refareneerhdlonbdicat es

a circular rimgamhgBBJe By cgggin@@io%ﬂghgﬁgg | g 185, b ghqhas a
circul ar groqve 1 6gat(;j he ﬁ?ddle t her eof . A éﬁastlc Wﬁég% Ego ips é
assénbl ed by 7 i FELRAGIYRLY L2RSY dRRPRF1i on 183 of the elastic tire 181 in

the circular groove BBfsi 0 4urdo t e elgst | GriFeiwrsel _:];%@,wg_ﬁgt hg ?EEQ‘EE@%tEJ m
art 184. Furth e shown-in Fiq.. 44, ring-like piano wires nay be
gnbedded in theg%§§é3%$@épﬁ#kggklﬁ&ﬁ?égiqghsure the mounting of the elastic
tire 181 on the cirReferrimy to the tdrawdmgd, caa&jeeénégo rlﬁﬁgéygj_ﬁ ?ggtlo
the present e 'Sggg S ' igs. 43 and 44, the el asti ire
181, when subj g&gtl’.g%id {0 an %)%t eﬁ%&%?aﬁ?&é%é f ?Ee,eng‘ngast‘?‘?:aﬁ stic
defornmed, 4Pnithre yformedi in @hcmingﬁbythermmbaaﬁmnmbammbodwhenba?stﬁcThIs
el astic defor ' i rays rt.ion 182, t
TBLION AL | Rad AISE O N IR ! HiRRLLLAN o Fadlen 8%

outer periphery is defornmed w e base end portion

and the def or nefi®taferale partdan 18 wlokbesputer perdpheuyeis geeapleery
i's possible unghdn tHat icF RiHUMNs BnA pB-ARULt 1Y, engagenent with the
inner wall of the mﬂé%ﬁfghéglyéfﬂgnégﬁgtes a circular rim part made by
15 a combination of two rims 185 which has a circular groove
186 at the middle thereof. An elastic wheel 180 is
assembled by fitting the base end portion 183 of the
elastic tire 181 in the circular groove 186 to mount the
elastic tire 181 on the circular rim part 184.
20 Furthermore, as shown in Fig. 44, ring-like piano wires
may be embedded in the base end portion 183 to ensure the
mounting of the elastic tire 181 on the circular rim.
In the elastic wheel 180 according to the present
embodiment, as shown in Figs. 43 and 44, the elastic tire
25 181, when subjected to an external transverse force, is
elastically deformed, similarly as in each of the
preceding embodiments. This elastic deformation is
caused so that the lateral portion 182 of the outer
periphery is deformed with the base end portion 183 as a
30 base point, and the deformation of the lateral portion
182 of the outer periphery is possible until it is
brought into an abutting engagement with the inner wall
of the circular rim part 184.
In this way, the elastic tire 181, as rotated, is
35 elastically deformed in a continuous manner in the
portion where it comes into contact with the ground, to

This Sheet Has Been Replaced

SR




In'this way, the elastic tire 181, as rotated, is elastically deforned in a
continuous manner in the portion where it ?pnes into contact with the
ground, to thereby enable the elastic wheel 180 to.performa turning notion

and a stopping notion. -27- The el astic wheel 180 of
t he present enbodi nent, which is easy to produce the elastic tire
181, enabl es the cost for production to be further reduced as

conpar ed with that of the precedi ng enbodi nents. I n addition,
since the el astthertebrye ehéblies theoeldstivi wheeki 180rtol pésform a twohing

cl earance part Ist..h a any damages or notches are
difficult to o?btlbn and’a QQEﬁgﬁﬁg égfﬁnd 46 are views show ng a

sevent eent h Fhgoeastiof Whﬂell nvaht ofn. the present Reflodimentpo the
draw ngs, refergnies 1@&@?&% e%he ?abr &'}ﬁt bg lie eﬁaﬁ@ of oL ef a
ring without_any _slits m_| ar the precedin odi ient in
Fig. 41, and 181, engbleseths PEOdFFFéonlquth‘é@ be f@é%helbnredtmem@h

t he di mempared’ Wwieh h tefhtt hee! 8&@ abreeéaiﬁe %damréaﬁ:s. _ In

out er peripher t han that of pase_ _end portion 193.

| ar ger .
Further, the \éfi&ilgﬁrfaf’c’é‘celgﬂe & asm%& “tire 183 ci@ Pﬁé‘ﬁ’tlﬂéﬁ TebtR 5
pl aner to faci hefighert hel itlsastbe clearand@f @hli‘lt'fsl ONit has an advam@de di sk
194 whi ch has gh%§ é #8 tion Slnl 8L 8 hf shown in Fig. 23 1s
enbedded in t h& fit 8PPBPeEs OF hRotehes do nok ;@asily OCCY  The base end
portion 183 of tRégs. 45 ahdst4€ taree ¢Péwss dhmwdrizet acesevenwtednithll ar
rims 196 BBP?&QEE &%tg%éhfn9§§€i§wd portion 195 of the core disk

194, and the circu are connected through a di sk-1ike
connection 197 to aRefieridsgf dio atheeefirawings, reference Thmnetaktucsl/\heel

190 according aeiaaﬁa%sssat elastic_ erpedi Fig%e 'ﬂaﬁnhg,lf nf gy 91&1#0“

the core disk prOV| ena s the ng capdcity,
elastically any slddisgr |$1b}mf3€ﬂrc]é’ aﬂ% ife th&cDFeceding cembedimgngelin as

conmpared wish Fhg. pucedhagtﬁigteﬁaém@r@mnﬁm ‘has a sed&WMIGH WHikh
superi or effec%ﬁesgggegglggeok 8%% %tt%e lateral portion 192 of the
outer periphery is larger than that of the base end
portion 193. Further, the top surface 1%2a of the
lateral portion 192 is planar to facilitate the elastic

2¢ deformation.

A core disk 194 which has a construction similar to
that shown in Fig. 23 is embedded in the interior of the
elastic tire 191. The base end portion 193 of the
elastic tire 191 is held between two circular rims 196

25 together with the base end portion 195 of the core disk
194, and the circular rims 196 are connected through a
disk—-1ike connection 197 to a hub 198 for a wheel axle.

The elastic wheel 190 according to the present
embodiment, in the interior of which the core disk 194 is

30 provided, enables the loading capacity, the elastically
restoring force and the like to be elevated largely as
compared with the preceding sixteenth embodiment.
Besides, superior effects such as the improvement of wear
resisting property due to the provision of the core disk

35 in the elastic tire as described above can be similarly
obtained.
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wear re5’st”ng property due to the provision of the core disk -in

t he el astﬂlgshbdtﬂsw@ ‘@ i bed above can be28 simlarly obtained.

Fig. 47 | vi ew showi ng the ‘exterior appear ance of an
ei ght eent the i nvention. Referring to the draw ng,
ref erence esr gnat es a disk - 28- for

supporting an entire tire, which is forned on the outer periphery thereof
with a circular rimpart 212 and provided in the mddle portion thereof
wi th openings 213 tMgMM%haaMSQECSMEt vilest ﬁtmn)g i she nextertior

Concave. graove ‘*(B Rligrick JF AP GRih (Y tlf SSduBElY RFTInd (EhGEALIbLY ©
48 are fitted &ef rrrlélggé@ &het ﬁéaeﬁmcuntefeneecat 2é1quéespglt1%’he$ n@eﬁvaks

Each of the beaidmdsuBHREY she? 14n C@ERE kaCS e, Ol REEdP N1 2148 chibht &¢h | %éhe

concave groove, a bearing portion 214c formed with a bearing hole 21

a pair of j a'-@vs oélf&f REFFELE IO WhengodugHith & FiRruRR t54%y R¥dagthen2ndi t h

the circul ar dia&rded'Zja& &Ql@&nidalrwlgbﬁmrotmeérm vami YOﬁéniﬂi@s Cg@ul ar
rt. e

rimpart 212t r gl Elf 8 ﬂes of t%ﬁﬁ il

340c of the si dC8f 3 HB®H a?f‘ § pBPEi shewd clﬁs"‘ﬁfr wth a

st epped portion i n a‘hposd:in'mﬂarzeti:imdpaxrtal 2)2 f dem fidrmed oprCithen @ider and
the jaws 214d, ot a f,or 0 as_.to
be flush with P?ellg%%gctle%%% hgsf‘g%g’- %%83‘% (hok p%ﬁq"ilf hhf ¢
circul ar gridbvehizhideariing mutblera §|rir41 g shppor timFighaf48 aa;reieﬁzctte:éd

| ater is adapt %q,dtoat}eﬁmdg@ht 4 Ntg&n apy #&h@gﬁgﬁggge%n inge Oy, at
positions of synretry in“sald one side surface C near earrng
portion 214c offBtREVBA&ri ng menber 214. The jaw portions 214d are each

provided with a threagdad bl et¥§é4':hfé¥r1fd§<' Qﬂexﬁﬁ@r@eaﬂﬂg E‘%H\?& sl &
positioning hole 214 n, Fi t he ot her sidé surface 341C

of the beari ngpﬁgﬁﬁggl?ﬂ 2|*1§a| r% ?EPer%FFH'er §EPO¥e & bearing
15 portion 214c formed w1th a bearing hole 214b and a pair

of jaws 2144 adapted to be brought into an abutting
engagement with the circular rim part 212 so as to hold
the outer periphery of the c¢ircular rim part 212
therebetween from both sides of the circular rim part.
20 One, 340c, of the side surfaces of the bearing portion
214c is formed with a stepped portion in a position
retracted axially from the projection 214a and the jaws
2144, and the other opposite side surface 341 is formed
so as to be flush with the projection 2l14a and the jaws
25 214d.

A pair of half circular grooves 2l14e, with which a
spring supporting shaft as described later is adapted to
be brought into an abutting engagement, are formed at
positions of symmetry in said one side surface 340c near

30 the bearing portion 214c of the bearing member 214. The
jaw portions 2144 are each provided with a threaded hole
214f for fixing the bearing member and a positioning hole
214gqg.

As shown in Fig. 49, the other side surface 341c of

35 the bearing member 214 is inclined by ¢ with respect to
the line intersecting perpendicularly to the axis x of
the bearing hole 214b, and the projections 214a are made



the’line intersecting perpendicularly to the axis x of the bearing hole
214b, and the projections 214a are made s ler in the dinension of
circunferential thickness than the bearing portion 214c. The angle [err]
is determ ned by the nunber of the bearing nenbers arranged on the

-29 - circiunference of the circular rim212; the higher the nunber
arranged, the smaller the angle [err] is. One side surface 340c of the
beari ng nmenber 214 is perpendicular to the axis x of the bearing hole 214b.
The two beari ngsmna?rﬁm:r S 12&14§:he\hidﬁmaiwseicasseﬁbleﬂrdmer@ré‘eidi othéckfieem t he

respective sid I i phegry

circular rim pgcrkﬁ'ﬂ'& %F{o t a?f%&;ﬁ%ﬁg %4 th egrn?‘%% ROFE d%%&%fﬂ?ned
directed in thdBakbedituhennofs thet beangegt imgmhers harsapgedaron r thepart
212.  The bear &g JRES chee? 14£ %rh% agSEER Q'Emtvaﬁh £1 1 egbar aIz'dEd;Pa'Ehe212

by |nsert|n%%f|X|ng screws (not. shown) in the scre ol es 21 fitting
| ocating pind (HEbaodhe ismalderalisgbggangilesf2i4g. An swi ngi ng

nmenber 215 having S‘Md&'éﬂiéhﬁif§a8e15§40é BEO\(:h@eréélﬁn‘é_;\MMm appyit she
swi ngi ng shafts 215a het en EQPaIr ,of be rlgg ge er s 214 214
assenbl ed as de&¥THH et SSREHS #n© 8311400 4801€ n&L 4R ngi ng

menber 215 conpri seghe paws (Hea\lﬂngglmembbﬁétamlﬁawnx&nn(hm aesthblbaf t
fhe swingi ng s sack 0EngE! EPph" R ddhetiivE iy Fuatedll $44 Thol
the flangel® zmamgaﬂ draviilrey outemipehipliery of théecilicwlar onimf parke

swW nging shaft an stjc r n Ol S| r er
portion secure to #ﬁ%tr gh%lS%fé% ég f%pcgégr % Pl?é hé%ﬂw ﬁgrg ﬁg?eof
Preferably, thdigented tin dthe reame dineetien as gibak h@nm‘«smﬂ e @nthe

condi tion that diemAgaCey ¢£&Bt 2125_9 do ngfe i Bteg';‘:f.l.ﬁ?e HérdieA2CR1at hSEe

The swinging shafts 215a are totatably supported |ng hol es 4b
t hrough beari nG&&8mMedex Shp Ehepl%"ré:‘-ﬂéfrl R38 oPahht |41r3 c%Yon BéﬁFFhBS)

di sposed i3 h&ixing screws (not shown) in the screw holes 214f and
fitting locating pins (not shown) in the aligning holes
2l4gqg.

A swinging member 215 having swinging trunnions or

.shafts 215a is provided for swinging about the swinging

20 shafts 215a between the pair of bearing members 214 and

214 assembled as described above. As shown in Figs. 48

and 49, the swinging member 215 comprises a pair of

swinging shafts 215a extending to the left and right, an

arc-like flange extending in one direction perpendicular

25 to the swinging shafts 215a, an arc-like rim 215b formed

at the outer end of the flange 2154 and having a width

"t" in the direction of the swinging shafts 215a and an

elastic portion 215c, for example, a rubber portion

secured to the rim 215b so as to cover the outer

30 periphery thereof. Preferably, the width "t" of the rim

215b is as great as possible on the condition that the
adjacent rims 215b do not interfere with each other.

The swinging shafts 215a are rotatably supported in

the bearing holes 214b through bearings (for example,

35 plane bearings or antifriction bearings) disposed in the

bearing holes 214b. The elastic portion 215c of the

This Sheet Has Been Replaced

ERAR A




bearing holes 214b. The elastic portion 215c of the sw ngiig menber 1s
di sposed so as to extend in the radially ward direction frmsﬁaeﬂbm&n Rgplaced

menbers. A leaf spring 217, which is astically displace
to the swing of the swi nging nenber 215 but - 30-

to restore the sw nging nenber 215 from an swung

original position, is disposed between the pair of beari ng
menbers 214. The |l eaf spring 217 is bent in the formof an arc
and has at bot Fswimdsinchemepbesprimg disposed so sappord i ragttsmﬁtinﬂih&

217b secured trleiﬂa%.ly om%arﬁafdlrngtlonzf omspﬁ.é”?egan l?%f@le{j bet ween

the pair of bearin so as to encfose € SW ngi ng
shafts 215a by A leaf ppragun@lithe wpi¢hgisuppbrstinplhnf d5splaged217b

into an accortﬁbiét tiHg tﬁ@gaﬁﬁ@d‘t o ttl?xehaévhx%itﬁ%” AEmBEPOVAS; 2448

formed in the res ectlve one of the side surfaces
bearings 2142 ( t° Frgstapg. the swinging membeme2lf §gPHy HeRBURE 215

assenbl ed in ”pcﬁsiv’o.ﬁ)btﬁrt% an orlglnal gbsaesteﬁ ,O0Rst Aesputed Betwebe! yhef

the circular rim.par cons te_the tire rt of the
el asti c wheel ’R?O"p ot bearing (‘\leng'st 'OL# g leat spring°2f7' i !\é t he

operation of then [ihes diorme wfodnmarc and has at boensén&st eﬂeaeoﬂespribgd

above wil | i.LLus t he t ere
a force in the g‘&’e#ﬁg’ sha.t.Q:s 217a’pe%3p7étt’1d?%ﬁ\‘15?3 %E‘?Eg‘%& recﬁ%nf(e)%\@t he
runni ng rotkli @pring 217 is pmlésp:]bl il ween hebel apaiic whéel beaomgl n

this case, the O’
whi |l e memberxlré-. ézllr?g the eI astlc pog‘?l otgésa %@g@or?g % e as%?%gg ers
215 with the ghsimging mbearspring isvpnpertdmg mhaftmmetia, 217b into an |

the case Vmera%ut%mbo”é?xgabﬁmeh'%e WQ'tBECHaQ'f—c1rcular ﬂ%@@é‘dlﬁmé\r to
that of the running ratati onof el aStéqns.u % 200

appl i ed ther et &O% ) rﬁlengfﬂ?&tr”e one of the i %ﬁ:to‘%V\FPﬁ

the ground5s i headitge za.heutmefee to Fl . 50).swinging shafts 215a in the
direction opposite

ct ed forc own in Fi
51. In this case, Ln"ge sw1nglng m%:}be[rﬁe %B{)%&tf gftvga}ﬁlaiﬁg
brought into amrranged on thebuidterg gﬂngfzg'fmntoﬁ/\nttrte thcEtil'atger:BtLSpant the

Swi ngi ng 212 to EOHYi e WL 'S PG LAMAY B 0L Qnddh tBfoSAM®
(Refer to Fig. 47).
20 Now, the operation of the present embodiment
constituted as described above will be described. Fig.
50 illustrates the state where a force in the direction
perpendicular to the direction of the running rotation is
not applied to the elastic wheel 200. In this case, the
25 elastic wheel 200 performs a rolling movement while
engaging the elastic portions 215c of the elastic members
215 with the ground, similarly as in the ordinary wheel.
In the case where a force in the direction
perpendicular to that of the running rotation of the
30 elastic wheel 200 is applied thereto, the swinging member
215 in contact with the ground is swung about the
swinging shafts 215a in the direction opposite that of
the acting force, as shown in Fig. 51. 1In this case, one
of the spring supporting shafts 217a is brought into an
35 abutting engagement with the flange 2154 of the swinging
member 215 and is moved in swinging motion in the same
direction. This causes the leaf spring 217 to be



di réection. This causes the l|eaf spring 217 to be

elastically deforned so that a force is agglled to the swi ngi ng
menber 215 to restore it to the original position shown in Fig.
50. -31- The rotation of the elastic wheel 200 causes the

sSwW ngi ng nmenber 215 swung in this way to be substituted I n order by
the foll owi ng one, and the sw ngi ng nenber 215 which has left the
ground surface is restored to its original position by the biasing

force of the |eaésspcahly deforme@l®p \idte ahfoswendisngapphird 2e5 W ch

has conme to thgng B?ec‘@%*% ]\{@erteo it egq.}rgg% i N0 ¢Ent agk Wb'r'lgtﬂh‘”al

ground is ransverse force to thereby be swing.
Thi s produces Pﬁélt@@hOﬁhMrlentlﬁes-eI@s-t i c wheel 200 advances whil e

causing a shift (S"ﬂﬁé“r@ta't'iohheof the elcasrtqosloﬂeéppmteaﬁgesdumﬁctuon
of swi nQ) perpend| cul ar to the direction of the nni: Rg td.fc{:t tipon.

Figs. 52 t0>54SHiBIVNGWBCBRBT Rd5a SWURG: ddhtthis way Efp 8I
i nvention. | Bnt lzurae@rwl grat fo@ﬂ@ﬁzng one, el sh@ 18wangiagt acwtdd n

it t b h : th
B(r);:e:jiogz 2 SS'EengHﬁmgﬁF é’t?fﬁegbf"l Qéﬁuﬁaogélsr\yacghégs§r?§m%§§fe§ %ﬁ’cé‘ arGe
affixed to theosﬁgﬁn&b@@@bﬂimabyttkmmlasiﬂga fomeediihdhe leaf apmdigrent

fhe cdge menbefb/21apars che ShigBFhb Bfnver gis, wnicnCRafyOle! Roidhe 52

subst anti alfy posithoguivhere it comeznge o dentack opkbi ngaezgmua@ titse

center which aghgiveﬂ;leret othg qlpas&#ﬁerq%tfgggﬁl% ofthtet,}% ,_{;pdwber

215 to roug 91s constlﬁuted b
pair of side pTh!-és presbigesy athél ackiqpchwbener thrl glastic vhee f200

connecting plajgg,atde PhRgRI euh@&n&;o the stiide (szde@iﬂws 249D 2
defining the ogenl n th t £I at

The edge nenbef3reg 1‘&?e(‘l’%‘a§’e%?|*hh‘?)d§’r§?‘iﬁfs°‘ht°dfe wing bcﬁ%Qﬁﬁdelrc%ﬁfs of
the frame 239, tyhtré @sréedei®sask Bhe runniddectatient.i ng plates 219c and

(e pary of 510 Plale sp o1k ARt TRappSIR G ¥t one
rubber, embodiment of the invention. In this embodlment, edge
members 218 are attached in positions on opposite lateral
sides of the swinging member 215 in the preceding
20 embodiment as described above. The same references are
affixed to the same components as those in the preceding
embodiment, and descriptions thereof are omitted.

As shown in Fig. 53, the edge members 218 are
attached to opposite ends of a substantially rectangular

25 frame 219 having openings 21%a at the center which allow
the elastic portion 215¢ of the swinging member. 215 to
pass therethrough. The frame 219 is constituted by a
pair of side plates 21%b parallel to each other and a
pair of connecting plates 219c perpendicular to the side

30 plates 219b and defining the opening together with the
side plates 219b.

The edge members 218 are located in positions at
opposite outer ends of the frame 219, which is enclosed
by the connecting plates 219c and the pair of side plates

35 219b, so that they extend over the outer end of the frame
219. A resilient material, for example a rubber

material, is used as the edge members 218.
This Sheet Has Been Replaced

T




material, is used_as -the-edge nenbers 218. The pair of side
pl ates 219b are pI’OVI ded at t he cenggr thereof with half circular
0] eCtThiziSheetln Jeen Replaced o ¢ o ending in the radially inward direction of the

‘ wheel 220, the half circular projections being
cul ar recesses 214h fornmed in the bearing
of the bearing nenbers 214, and the radially inner faces

pro

elastlc
f|tted |M!!
portions

of the pair of side plates 219b bei ng configured so that each of them
cones into contact The wpahbrtlof cside pdaipherdiddf ahe lpravidgdpoxti dhein

t he form ofg Il C : wi rt L L |

210b are provi de%n@é:r L&ﬁéot{]g t”tkhereoﬁ‘J W%%%ﬁhﬁéjgéggbgg \%
wire i s i nse#¥ending e&mr%ﬁadlagllm limwayd diressienbodi kbat elasasc
described aboveynddie ¥4 NORE AETPCESredPar ﬁ&abﬂeé*@fons ﬁ&‘&ﬁ%eﬁgtééaf 58

215a being sup d af bath ends thereof airf o aring nenbers
214, are mc% B'bq]aqe FLICYHAL e P ASREGRI 2 iR beﬁa‘f“f‘%gneﬁ'%ergh?m ?gﬁéf‘ﬁer
Wi th Ithe _ |eéﬁc;15tr2)1rdrf£gt &1174cardsfa{ rt%e_ge?eamflbe mémséraerltzﬁbe][ yand tnéhte
circular rimpart,. at .,equal pitch iptervals en e frame 0
whi ch the edge ﬁﬁhﬂ%ﬁé’ 21808F e 22 éoces,secﬂ edh§ spﬁf‘fa&g;dswef BYALRP ¢ ﬁigb
proj ections Zlgﬂamfg ccrtﬁnegxm’ema gy attest 2d0¢h | off othdme cemessestd@lébnébcthe
bearing menber l.asti c p t

SW ngi ng rrerrber%’s 5 S?I gﬁ%f" g"%" %ter% oo“{ #%%g%ﬁgﬂh;égépgrﬂrﬁcg%gﬁg{ taﬁ"l"he
frames 219 e ﬁnnmezﬁadcz.ramltah @xch other by wires (not shown) inserted
in the wire hol e a d.ko p

circular rimpart 2 fr%%%% %él'%éj{fag%l gamﬁegita%fg gi;lsgeg'nt?{ ?r&@ﬁded way
i s such condt \RERAsH tehBndsheEharpofrenddr svixe holes o%h?%dln whichogh

si des of each Q;ntehe 1B ws@&t@anb%%r%& Agh. theiginensy on of wideh of
the tire part is ﬁr r th an t hat of .the enbodi ment as descri bed_above

by the di merf$t nth @5 fRS aboye, the swinging pembers P13y ¢
wheel 220 ddcomdithy tRet hfvinging shafts 215a supported at both ends

thereof by the pair of bearing members 214, are
incorporated between the pair of bearing members 214
together with the leaf spring 217 and arranged on the
outer periphery of the circular rim part 212 at equal
20 pitch intervals. Then, the frame 219, to which the edge
members 218 are secured, is attached by f£fitting the
projections 219d of the side plates 219 into the
recesses 214h of the bearing members 214 so that the
elastic portion 215¢ of each of the swinging members 215
25 slightly projects through the opening 219a. The frames
219 are connected with each other by wires {(not shown)
inserted in the wire holes 219e and secured to the outer

periphery of the circular rim part 212.
The elastic wheel 220 assembled in this way is of
30 such construction that the edge members 218 are located
at opposite sides of each of the swinging members 215,
and the dimension of width of the tire part is larger
than that of the embodiment as described above by the
dimension of the edge members 218.
35 Also, in the elastic wheel 220 according to the
present embodiment, application of a force in the
direction perpendicular to that of the running rotation



present enbodl ment—appl’i ¢ation of a force in the di rection

per pendi cul ar t m&}mlaeteiﬂneplamdm ng rotatggn of the el astic wheel
causes the sw ngi to be swung so that the elastic wheel 220
is shifted in thewp&‘ﬁﬂ i nclined by some angle with respect to the

- 33 - direction ning rotation. The arrangenent of t he
edge nenbers 218 at both sides of the sw ngi ng nenber 215 in the
present enbodi nent al so enabl es the edge menbers 218 to support a

| oad when the Shsthe sdrstiioaheel causes |t|ttee($w1mlqengby1eethhaneuﬁgtbhbe
| oadi ng capaci tyngg t 58 that, ﬂ@SEiﬁsg’g36|whe%§o 229 '\@Ee Hleted N ghscase

where an oper.at or perforns slip on a 3 ope, e can carr
the action of #bAGFtP™H LBE41EAE Pibr srREeysARGLe hovidligerespect mdihetbe218,

and therefore ocmrré&wmﬁﬁ éflethénrtld?ﬁung ro€h¥ 854 | on 19fe ther Shdshd cr Wage!
220 at an a te,%ﬂ q?ﬂe g t usi n%&any Sp eC| al steering device.

Figs. 55 to %ﬁ/\é“eérf?&ﬁsn ﬁldes fekB8dSHiRE188 mR@ber
invention. In2le pnesehé E;mitnﬁbrtﬂenfembodlmenltubb%o W@Ml&‘esﬁt taghedghe
bot h si des of n are yuse StIC resf{oring_nmeans
to restore thewﬂﬂ:‘%rsg ?‘&Hﬁf’errt & o#‘?%\‘ﬂ 'g}i}\??\gﬁ: g%ﬂ\{?'%nw’t‘ﬁe%mgzo

ori gi nal jsosttlitond, thereby efhancig i the Imwa;:tdzapadi'eyv 6Hovhag
the exterior e e an e | eel 2 according,to the
present  embodi elast%ﬂ:o %ﬁ?g?r 950 @%te %&Wﬂ % 3&1 case gpgf@ncﬁnﬂl
i ndi cates a®i S?Pefr@t@umlfplrmg tahelénsiln.g on a sihnpeb hehtesh carfpraet on

the outer peri Fﬂiﬁr’%ét*l%rne@cf aptplyl‘ﬂgt b & gdd Gldra rl\%&l{%rﬁsﬁﬁ% fﬂ‘ésjh y! ded

at the center her eof peni ng 223 in (not
shown) is |nse|“1°€t§’ers 218, apge @heélﬂf&rrerl AaFar ﬁ@mmast%ncm@ngn@oves

222a (ref@Erelc® ibng. oH0)knen éff@s@i’@ e"whlé@'l' pﬁ'ﬁYa‘theéEOfacdt% angle
whi ch the base eg_g gl rtions 224a of f Qg nenbers 224 - shown Tn Fig.
56 are arranged* %u&ﬁlﬁgt BRYi APEFYE ering ‘FF"EFF t he bearing nmenbers

224 conpri dés a pl aPégki.kess to sabpoafengv$EW§I(Hhéﬁ¥Hg keardwenh Poeth ons
224c eXtendingembodiment of the invention. In the present embodiment,
rubber members attached to both sides of swinging members
are used as elastically restoring means to restore the
swinging members from a swinging position to an original
20 position.

Fig. 55 is a perspective view showing the exterior
appearance of an elastic wheel 230 according to the
present embodiment. Referring to the drawing, reference
221 designates a disk for supporting the entire wheel,

25 which is formed on the outer periphery thereof with a
circular rim part 222 and provided at the center thereof
with an opening 223 in which a wheel shaft (not shown) is
inserted.

The circular rim part 222 has concave grooves 222a

30 (refer to Fig. 60) on the outer periphery thereof, in
which the base end portions 224a of bearing members 224
shown in Fig. 56 are arranged at equal pitch 'intervals.
Each of the bearing members 224 comprises a plate-like
supporting portion 224b, bearing portions 224c extending

35 from both side surfaces of the plate-like supporting
portion 224b and a base end portion 224a substantially
perpendicular to the plate-like supporting portion 224b.



from both side surfaces of the plate-Iike suppeLL+ng~_—a——-por%+en 224b and

a base end portion 224a substantlally %& ar t the plate-like
supporting portion 224b. Each of th&4ped™ 2 4c i s
provided with a beari ng hol e 224d havi ng ed froma line
perpendi cular to the plate-like supporting portile

-34 - toward the base end portion 224a by an angle [e ] (refer to Fig.

59). The base end portion 224a is bent in the formof an are so as to
extend al ong tBecRUIGHE PBEI HERIDAHYS ﬁzb?tfbﬁ@ll'z@ﬂlc“ﬂsp rovided withFigs.

57 and 58 illu trate S in ers 225 support ng by the

beari ng menber 8235319 \ggg‘% o%ﬁngagﬁ\)f’ﬂglaﬁg & P§E'188§pr§ré€% a5 Ligwss
225b  havi ng spengengleﬁhétStBZEméﬂpiuﬁéFxﬁk8 stippootingnpokeibhke a4y
225c secured t fgogﬁ er| raI nd oEaghe boss 2250 and an el astic

portion (for e ?ep ﬁ?gd EaBRe8™ G0GHE ¥ hIREEE & as
"to cover it5 th.sﬂBhglngheebbse aaa pbrthenpzesanﬁsebbndl&nn&hkuﬁkhﬁd has

a pair of rubb 6 dl P QS e 5b and the
rim225c. The §§bgﬁr Egiﬁégs é2§835%$% %b rgg¥£ M?hguégfnggﬁipﬁéﬁger 225

from an swi ngi hbepesrenkar toimpant A3l position and each have an end 226a
extending to the pQ@iéé‘”’Sﬁheéﬁd't5§C”§¥id§%f%%eabgﬁih§9nﬁ ?ﬁgﬁﬂgﬁ%er h the

inner wall surface of"the circular rim?2 g 25 is
di sposed bet weBWPPPELSR | FOBf SHERFI NG hﬁnﬁ%ﬁsbﬁéﬂlaﬂdmﬁébérﬁn R4+ he Eafingi ng

shafts 225apbepAg that ahabhzﬁmgseﬁénﬁstﬁgﬁ bbﬁpbeaés NG hpbgs 224k Ofnatdﬁ
bearing nmenbers 224, In t

wa a tire part t he el astic  wheel 0is
formed by arra?gtig the Eﬁﬁ?&ﬁ9ﬂ§/ a;%g oﬁgﬁﬁe Bﬁteppﬁgﬁﬁﬁﬁerfngﬁ t he
circular rim ZQRevéoe.quain platr@‘l-lllik'&aer rains 225c sécired el yst l&zeAhethe%BO
according to the rese n S notéggnged 3 .t he

e rce
direction pere%% Pﬁ %ﬁbO?ﬁeazsg ffy 2% of A¢ Rf&ion
SW ngi ng nenbeféoﬂZéxamplen riubbegs igomniaghowd2bd BitgacBedand the rdkmastic

‘t"*c‘)etG'he %;%?r {?\2?%250059 8" ¥ovktiN9 At LOThgi N SRedbl PT 555 BeaRRl d
present embodiment further has a pair of rubber members
226 fixedly disposed between the boss 225b and the rim
225c¢. The rubber members 226 serve to restore the
swinging members 225 from a swinging position to an

20 original position, and each has an end 226a extending to
the position where it comes in abutting engagement with
the inner wall surface of the circular rim 222.

The swinging member 225 is disposed between the pair
of bearing members 224 and held with the swinging shafts

25 225a rotatably inserted in the bearing holes 2244 of the
bearing members 224. In this way, a tire part of the
elastic wheel 230 is formed by arranging the swinging
members 225 on the outer periphery of the circular rim
222 at equal pitch intervals.

30 In the elastic wheel 230 according to the present
embodiment, when a force is not applied in the direction
perpendicular to that of the running rotation, the
swinging members 225 are in the position shown in Fig. 60
and the -elastic wheel performs an ordinary running

35 rotation. When a force is applied to the wheel in the
direction perpendicular to that of the running rotation,
the swinging member 225 is swung to the position shown in



di réction perpendicular to that of the running rotation, the swinging - -

menber 225 is swung to the position shown gg Fig. 61. That Thds SheddHasBobn 10

menber 225 is swung about the swi nging shafts 225a, one of t
menbers 226 being pressed agai nst the inner wall surface of Hmﬂm”,”m
35 - circular rim part 222 wuntil it cones to I n

el astically conpressed state and the end 226a of the ot her of the r ubber
menbers 226 |eaving the inner wall surface of the circular rimpart 222,

The swing of thBigwiGhi ndthahbiss TS stingiang memiest325 vifedwans aheut
advance in the E’hée &iﬁ%;hg%hﬁf%bﬁzggne Ol S Whd rabBest mepbbRat g the

runni ng rotation. I ng menb 225 whi ch has | eft the ground surface
is restored to bﬁeﬂgrlgﬁme%oégﬁiﬁﬁtshﬁb\h iinngy . "’Gélbys’éﬁga%?as‘?ﬁ cdihey

restoring forcecpfchier r yiker paeEbEI22260ti1 180 tlhse Rhesent ee.ramjdmrlty

since the rubber nenber ecured to the sw S us as g e,ﬁ

el astic menb2r FOPPFeSTeH | AjatRe aBR nPfig® Han% fté; 8r|c§ﬁ Bbsiti%n,

the constructi opubbet hfesbéryi 2Y6 maabeingstsenmhaerowasseshh:éace ofFitdse 62

to 64 are views sh0\/\1L g a. t went %#'st enbodi ment of the invention. In the
# % )

present enbodi nEhESUtHe W AT ¥t of an swinging nember is of a half-
circul ar section andl'méleswmhgeroﬁrehher$an:mgarmemhecant23?(5t witlheli h&he

swi ngi ng shaft g a?‘t é‘lx.fp &1 %@rt‘?%‘}%érﬁ L{%Féjéﬁfs; erring to Fi gﬁﬁ(yf

t he sw ngi ng nenber sorl I na osition
reference 2BQ deeme;nanebeawutlskreepegtupberthag oife tIhGadﬂB’fnltqge raRatdon.

wheel . The disk ﬂél Qgﬁ%ﬁ%%&ﬁy& Y 2D \heh iH h 1%4‘!@'&11&'%&&@ SAFA@n on

t he outer peri p ncave groove 23la is provid erei,n with
proj ections 231b8e3?§§h@|¥¢|@ F@df—ﬁ?—l er-slpééaPesiﬁeogv\FHSf”ﬁglﬁeﬁﬁ@r‘ 69 the

circunferential ¢dir&idOfcall o tdd g fidHRy \GH The rubberehenbege 2282
Lndlcates an Su NG g M e resent Sibodiient] WA "ehe"2ibnet hember
hal f-circul ar secti p ’

15 secured to the swinging member is used as the elastic
member for restoring the swinging member to its original
position, the structure of the swinging member is simple
to assemble.

Figs. 62 to 64 are views showing a twenty-first

20 embodiment of the invention. In the present embodiment,
the swinging shaft of a swinging member is of a half-
circular section, and rubber members which are in contact
with the swinging shaft of a half circular section are
used as members to restore the swinging member to its

25 original position.

Referring to Fig. 63, reference 231 designates a
disk for supporting the load of the entire wheel. The
disk 231 has a concave groove 23la of a half-circular
section on the outer periphery. The concave groove 23la

30 is provided therein with projections 231b extending
radially to position the swinging member in the
circumferential direction at equal pitch intervals.

Reference 232 indicates a swinging member which
comprises a swinging shaft of a half-circular section, a

35 plate-like support 232b perpendicular to the swinging
shaft 232a and extending in the radially outward
direction, a rim 232c perpendicular to the support 232b



plafe-like support 232b perpendi cul ar to the sSWnging shaft 232a and

extending in the radially outward directi Thif St B pepdicular to
t he _support 232b and an elastic portion 232d a ' rimz232c to
cover it. - B;M,mnlmﬂr,%liﬂsw ngi ng shaft
232a is fornmed on the outer periphery thereof de groove (not

shown) extending circunferentially. The swi nging nenbers 232 are arranged
in the concave groove 23la of the disk 231 in the circunferential direction
at equal pitchardt eanvaladhid iparinigpn 2324 opbtached 281bhen rile ZpAaleto
grooves 231b aE@vQ%iQQL”Q t he outer periphery of the sw nging shafts 232a
into contact wth the inner wall surface of the concave grooves 23la.

A pair of rubber neRbersswBmine ¢hafdsed3da the fipmedl aner thBar ferkens

each of the swihaghpgeshal tRe2dd? | FigANt gCt ghfiareew'gtrf&ov@wd (e T W)
menbers 233 _aré fixedly held by covers 234 attached jo both side surfaces
of the di sk 238x4RBARATI iy tHWIGeHER} I@ddy -cur VO | SHARARY mepRersr 232 Fig.

64) Referringake E!r&ang@a, irefieienesndsde dgbbeet 2315 CHEWE HeOrd fdiXi 2n t he
covers 234 to the glsk. 31 mhlcg aiedthre dabl% eqﬂgggd W%H? 1@@ t hreaded
hol es 236 (Ref &P £BEFFITCBBFeprBLiatddbReThECR 3k STHFLR TR (S W31
In this way, abyi fétpanyg thet pecgbationswiekb PrOthe quide iducekes 331b
assenbling an arr.anai, e i NgiNg. r s r

menbers 235 o%nfihg r&&%é‘?’%peth%ph%l?%g%?b ?gjégggpsi §§1.%?'éefagelgL x}&oﬂ% gsb.’ﬁj%%s
Fig. 64 isl8 s@3taonattwi emnbéctheviditasthe wirgwr 2%8laccaunfiang t oft Hehe

i nventi on asse S L b bove, which further shows a wheel shaft
238 rotatably gg%%g??egggéggga??%gé 237 and a safety cover 239 for the

el astic wheel 240. 2 paipn eherpbbsentmemhtsci A3at aresvitigpesed hensviihryi ng
nmenber 232 by ﬁg§€¥t?iﬁﬁherBQEaEéuﬁﬁseﬁ%ﬁ ¥ e RIWANRIimMP dHaS 03zdde
swi ngi ng shaft (2 2a ni?acpt'[ e% etrg?rig: bbe;néret er 233 and elm%ge'trlscalzgg df;é)rm
it, as shown i AFi%P 4
15 fixedly held by covers 234 attached to opposite side
surfaces of the disk 231 and having their top ends curved
inwardly. (Refer to Fig. 64) Referring to Fig. 62,
reference 235 designates screws for fixing the covers 234
to the disk 231, which are threadably engaged with the
20 threaded holes 236 (Refer to Fig. 63) provided on the
side surface of the disk 231.

In this way, a tire part of the elastic wheel 240 is
constituted by assembling and arranging the swinging
members 232 and the rubber members 235 on the outer

25 periphery of the disk 231 (Refer to Fig. 62). Fig. 64 is
a sectional view of the elastic wheel 240 according to
the invention assembled as described above, which further
shows an axle or wheel shaft 238 rotatably supported by
bearings 237 and a safety cover 23% for the elastic wheel

30 240.

In the present embodiment, swinging of the swinging
member 232 by an external force causes one of the planar
portions of the swinging shaft 232a to press the rubber
member 233 and elastically deform it, as shown in Fig.

35 4. When the swinging member 232 has left the ground,
the swinging shaft 232a is rotated by the elastic force

e rubber me



64. When t he swi ngi ng mermber 232 has left the ground, the swi nging shaft
32a is rotated byﬁﬂﬁl@@m@eﬁm&e of thggrubber menber 233 and restored

2
to i-ts original posi : swi ngi ng shafts 232a of hal f-circul ar
sections of the sw = 232 in the present enbodi nent do

-37- not require the

earing holes for support of the sw nging shafts as
I n the enbodi nent as descri bed above, and accordingly, the working and

assenbly of the elastic eel is easy. In addition, since the present
enbodi nent di sr?eeﬁs € it e PRIRe g 2AdntANds pestReedt ho tiks adragénal

swW ngi ng nenbensi¥iond IS possible to arrange them closely together.

This permts the ti art. to be constituted by a smpoth circular curve.
Fig. 65 shows an en@%‘&? rﬁa‘fﬁnq}fn%n%h%?t% parE S rbalerckigulagmi sachhens

constituted usiafg tHee sarhaﬁ;nm% maielrm:cmmlinfg tlﬁ@lpié@eni ”%ﬁﬂéaﬂﬁ'%nt dbis
roller ski g 3Q0.,C I:Ses at _plat 01 for acing a_boot and rotating
wheel s rotagab%%tagggéﬁzg F%ethgafﬁgﬁtggiﬁsrgaf ngp?ﬁg ofobhe HYhRgHRg
plate 301. ishafitise apr ebentthenbedbodnnenanyaonaiedcrtited! apbie, Wggd s
302 shown in thesrRedLaents QQﬁﬁ?i d_akov sed, Each_of, the
el astic wheel s 38% igqgggﬁor%%% at tfé. eg??nggﬁ%% Pbhs 03 tPReretashic
wheel supporti f§efdad§ ®ABYR cérprAdétiopai sintesthpoptesent reminsd Bfent

fixedly securedigpehBesbogt+pl aghsg 0 RaAs& tiaons and
a wheel sh fgt 3§ggﬁoun?ed?oﬁ?t hghgt hgéggﬁé é??’%%%egguppo_r t='F\‘:'lrﬂlﬁgj &ﬁgerregc%A
| nst rument &Y oPAIRLPRY EHeNGABE meBbessadSiZe ddt dis fRAgsifye 306arBO6E f or

metal fitt ngg°h§*é‘fa§§§§¥§?gb?§*g§?ga el el e R S e T
si de), S|n1larF§ ﬁg FREEAEDY of dFRAPYN sRFECU1ar q¥RFe 4 he operation of the
present enbodi nent Rigl 68 dhewsi brdewhinpleeber enee ofo aFifgSr &F ansh 6% for
the case wher espiki Athich W08 WML IR By OlisiBy' ¥ne elatRle! ity as
15 according to the invention. This roller ski 300
comprises a flat plate 301 for placing a boot thereon and
rotating wheels rotatably attached to the front and rear
ends of the boot-placing plate 301. In the present
embodiment, any one of the elastic wheels 302 shown in
20 the embodiments as described above are used.

Each of the elastic wheels 302 is supported at the
bearing portions 303 thereof by wheel supporting means
which comprise a pair of supporting frames 304 fixedly
secured to the boot-placing plate 301 at the base end

25 portions and an axle or wheel shaft 305 mounted on the
other ends of the supporting frames 304.

Devices for fixing the boot, for example metal
fittings 306a, 306b for a ski boot, are installed on the
boot-placing plate 301. Preferably, the metal fittings

30 306a, 306b are located toward the rear {the rear wheel
side), similarly as in the ordinary skis.

Now, the operation of the present embodiment will be
described with reference to Figs. 66 and 67 for the case
where skiing is done using the pair of roller skis

35 constituted as described above.

The operation of skis using the pair of roller skis

300 of the present embodiment is effectively'carried out



The "operation of skis using the pair of roller skis 300 of the present
enbodi nent is effectively carried out fundggentally by utilizing the action
of the elastic wheel described with reference to Figs 4, but in fact,
considerably conplicated notions are added thereto, simlarly to the notion

of ordinary conmon skis. -38- . Accordi ngly,
the turning notion according to the nost fundanental "Pflugbogen" wll be
descri bed here. Fig. 66(A) illustrates the state where a skier keeps

his roller ski sfwﬁam@&airlm obyi nubilbeing afdhe uastippai ght thtwardagtis |
line ina "Pfl "eé’PSBEEEPJ.beE' 91tﬁ7(z@férlédé%t red e?1§he4§t Bk oin fact,

def ornati on of e el astic wheels 302. In thjs state, %ggectlve | oads are
7

equal Iy appli edcﬁféﬁitqf%rat&fit FPR] iRt e o RO BEANS andF 80 edi nER&EREP sand,

?grigogj ItReFlr gssnggzt.aihy Zkbs 8Re ][klatb.BntPafd:ij@tﬂn@”r yof ddzﬁnds;]?sﬂskaat.
e aavan or.ces e directl e l.a
Fig. 66(3) i?l u%‘lg ‘%e’an}ri’e' sf'g ing h%‘ kPBr asqcaﬂ’rt g?n RRE ¢ ﬁlé’l Ir%g]zt

L r]?m t hte_ "Pf ?gfxﬁménm ﬁﬁﬂidlwdgela"gmu( Be ﬁbswslbbé Beaee of

eformation o e ast i ee t th ad

applied to the boot 4§ﬁM\ #ﬁ%%ﬁgﬁg%t%% g%&@eggfggn?t%kﬁg k%eh

rgnnl ng tsta:ﬁ shhig havlike aik\usnc:,mgther o raf Qf}ealrlefltn\ifameé-(‘& h%ndorr@asto

advance to e S he RC fo to
& xgﬂogrecth Faliie o %Jﬁr S1ERYSER & pé.%g ggeitiaﬁe FGES

the left and r|g ost so that a S

started. 10 The7 B hstllusticaties e mhate 0f defeorawbden of G@Fo@%&ﬁﬁéﬁ at

the left and rigilefs $§pWn 14 Ehﬂs ﬁz@é, be&g&eﬁﬁeelehast heeWagla1392 at

the right foot (the outside foot ressed nore sfron a t _th
308 and subj ect@Ptird testhe tf@ ¥h%h§rB%ﬂHst%6 gﬁéé gﬁ%ﬁs Fgﬁrlm

correspondi ng tgxide £6@) N4sObhbhe ski mgThlsss,prmw deisin 300 ceunomuutmer
?g¥?nce to the élrectlon (}k tgi(nlygéu ant %I%Lasgkc @ﬁgelrggﬁeéki%%e
15 advancing forces (the direction of the fall line).

Fig. 66(B) illustrates the state where the skier
starts a turn to the left from the "PEflug" position.
Further, Fig. 67(B) shows the state of deformation of the
elastic wheel 302 at that time, In this state, a load

20 applied to the boot 307B for the left foot is reduced
from the straight running state so that the advancing
force of the left foot (the force to advance to the
right) is reduced. This causes the balance of the forces
to the left and right directions to be lost so that a

25 turn to the left is started.

The elastic wheels 302 have the same amount of
deformation at the left and right as shown in Fig. 67(B),
however the elastic wheel 302 at the right foot (the
outside foot) is pressed more strongly against the rim

30 308 and subjected to a resistance from the ground to
producé the action corresponding to the edging of the
skis. This provides a force to further advance to the
left.

On the other hand, the elastic wheel 302 at the left

35 foot (the inside foot), which is not strongly pressed
against the rim 308, is subjected to weak resistance from
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foot (the inside foot), which is not strongly pressed against the rim 308,
is weak in the resistance fromthe ground gnd therefore also weak in a

force to advance to the right. Fig. 66(C) illustrates the state where
the skier further continues the turn to the left followng the start of the
turn. Figs. 67(C) and 67(C ) illustrate the -39- states of

deformation of the rear elastic wheel 302 and the front el astic wheel 302.
In these states, the _load of the left foot _is reduced simlarly to
the start of tH&& FFounthdaBe cSPETFREPYe s ierk oferee| &Pt adyaieif | haed.
At this tine, tdhe skight.does the turn in the formof an arc wi thout running
in a straight line tq the |eft and front direction, which is due to the

difference between €R8-ar®itts dtlupksaresqiditg nitrER (ehRmt $h8f 8kHRS| i p)
of the front amirtéar etestisuedbeahe turnThal thBe aﬁeﬁhO\ﬁBl&&wEhQS tl@&(C)

d (C t he ,ski d t h h
pUshi ng out 5 hE e o6 thc EBier FOBE-i RTINS BPReETIGn obtLREEFREE Fif n
so that the reama@amﬂaﬂ:&@ﬁnﬁmatiqyfﬁﬂethenréarn&laktﬁhewhumﬂﬂ3&ﬁ A
el astic deform;:thI QI%QQW&EgFgggrﬁ égltgﬁgs of the anpunt of the sideslip

t ela

than the fron stic rdingfy, the pair of skis 300 run in
the formof a snoot Ant uthesg @t@,t% shben loadi pf dhe amft tfHeobkids

can do a "Pflugheaera Wi va el 100 Sl Aedac ok ofngr iy, Sa

ski s. descrlbed above according to the i nventi on
permt a sRPer acsogfingdiwother Gugnyondibiend afite ignmsiant igluad.anderis

shifting of theikesr wheekiarotioddamnehatudl Lhe dHonkoriedds an drcview
of this, the amu of transverse shif g Hﬁ#ﬁe front and rear eels can

be changed in ¥ b‘ltl SHORS Fa iR R \ﬁﬁéﬁ enda s et tuang) Frnt
el astic wheel sdirectibh, Thhicdp $8rfaee b edeh @frtdeemdasbetwpeceshof

amounts of elastic deformation {amounts of sideslip) of

15 the front and rear elastic wheels.

That is, as shown in Figs. 67{C) and (C'), when the
skier does the turn, he applies a force to the ski,
pushing out the heel of the outer foot in the direction
outside the turn, so that the rear elastic wheel is

20 undergoing greater elastic deformation and therefore
greater sideslip than the front elastic wheel.
Accordingly, the pair of skis 300 run in the form of a
smooth turning arc, as shown in Fig. 69, and the skier
can do a "Pflugbogen" with a feeling similar to that of

25 ordinary snow skis.

As described above, the skis 300 according to the
invention permit a skier to do a smooth turn by making
the amount of transverse shifting of the rear wheel
larger than that of the front wheel.

30 In view of this, the amount of transverse shlftlng
of the front and rear wheels can be changed in the
following manner when assembling the skis using the
elastic wheels.

(i} The top surface of each of the elastic pieces of

35 the front elastic wheel is formed as a curved surface and
the top surface of each of the elastic pieces of the rear
elastic wheel is formed as a planar surface. —— .. . — -
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thé front elastic wheel is formed as a curved surface and the top surface
of each of the elastic pieces of the rear gjastic wheel is forned as a

pl anar surface. Wth this assenbly, when the elastic wheels are tilted,
the elastic piece of the front elastic wheel shifts in the ground contact
poi nt, and accordingly, the anmount of elastic deformation thereof becones
smal l er than that of the elastic piece of the rear elastic wheel

-40- which is dlfflcult to shift in _the grou d Qontag 3rea éRefer
to the enbodi nent sk i RREPgsassambiyy 2 ¥hern Lo Miast 4G e YAREGH

transverse shifgimneaf the feyytithephiete hef natie srmd:ﬂxer efllaant ichawheélt he
rear wheel . (1) The slits of, the el astic, |eces of th are
made | ar ger in%ﬁggqgt%ﬂn?qquﬁiPQﬂdt?@P??% tP and aﬁﬁ?ﬁdlﬁﬁgy gg%ened
slits, the amuﬂint Obf adhdtic dd‘eﬁbtﬂ‘ﬂhtﬁbnofthémeﬁ adeicomgisecemadlenr ger

and accord gl PSP e ERIAVRL Sy gl 12 'Ll Elastic vhegt 1o

al so | arger. erimand fire part o
rear wheel is wﬂdﬂﬂiaugerdu&incuhat tb tBhiftoninwhthe. grouﬁﬁnc@oﬁh%Ct

elastic defof i Gleddle Jd rendaLho8ihER TLaLEH 8K Higeli Mot atger

t he cl earance betmeée&¥% n1and Ire1s amount of el astic
def or mati on t h&theef eaabm &beorathorply Oﬁhet%ﬁﬁﬁ}’rﬁrscﬁ shafkiRgs@Knikei ng

of the elastic f’%ﬁﬁé o) bd NRiaRledSéhL1 T@HUkHEnOfLHate bET &Hear teat the
rear wheel is nmade sma ?%% tﬁ%n that of the front wheel. This is obtained,

for exanpl &8 bywh®edr-easi ng the hardness of the rubber menber constituting
the tire part of thﬁuﬁf)ar'rﬂ@egh.zts ofThige plAwtdes pﬁec@ eaferthearmaar of

o e O ot oS0 2e] 3 A UEIPERLE® BBeT nd rome
wheel.

With the deepened slits, the amount of elastic

15 deformation of the elastic piece is larger and
accordingly, the amount of transverse shifting of the
elastic wheel is also larger.

(iii) The clearance between the rim and tire part of
the rear wheel is made larger than that of the front

20 wheel. _

Since the elastic deformation of the tire part is
restricted by the rim, the larger the clearance between
the rim and tire is, the larger the amount of elastic.
deformation thereof is, and accordingly, the amount of

25 transverse shifting of the elastic wheel.

(iv) The elastic modulus of the tire part of the
rear wheel is made smaller than that of the front wheel.
This is obtained, for example, by decreasing the hardness
of the rubber member constituting the tire part of the

30 rear wheel.

This provides a greater amount of elastic
deformation of the rear wheel, which enables the amount
of transverse shifting thereof to be made larger than
that of the front wheel.

35 (v) The metal fittings for £fixing a boot are
provided on the boot-placing plate in position near the

rear wheel.‘
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thé} of the front wheel." "~ ~7(v) The netal fittings for fixing a boot are
provided on the bdhisShdeeitss B&nREpgMc@l | N pos%iion near the rear wheel.
y

Thi.s causes a pushi ¥l i Brovi ded the heel of a skier to be
effectively transm if' ﬂ’wgﬂlgar el astic wheel, which facilitates the
el astic deformation A hift) of the rear wheel, as conpared with
the front wheel. -41 - The el astic

wheel s whi ch have already been described by way of the_ various
enbodi ments may SHiSaiapsese as pushiag-ovtcpsert prevadpdi byotheoheel

skis, so that y@rkOuskidndecoibe Okekfécskivéwarhmg?&ittaééa%dwh!ﬁ% aigaz?ui ted
to skiers frompbeqgi.,nners to professionals, Sizes of slopes, kinds of ganes
or the like. &la tHRBel ¢ iR EREL EHERERSebRe sROABTAR Bedppmatianwhi ch
the el astic whigatansarer sad tsighi) t oFt htiebogdan| REEAY, Pladt Ecdhpddd {henfront

and rear thereqf owever alternatively, a pair of roller skis having the
LR A Shelly

features of " th be provided by attaching any one of the
el asti c wheel s, foThexalplseionwhebdst khichahaot aheepiat Beanddasceibeaary

wheel to the fy.on er gof . k er he. pr nt_enbodi t.sho an
exanple in mhﬁ%ﬁ %ﬁéhefggthewhggP§8§¥e S?ngﬁéﬁgﬁg t%%yp|%Y£E%91¥eaﬁ§ of a
pai r of suppordglfftiadanes, chosbitnteha epairi ofwhmzlkemuagkbs, r cicat abay
attached dire t 0, Lo lsatl e ovhal lsongi & udi

slots in the g@%ﬁ‘o&acﬁ%l %Fe'?g)%gbgi ssgéolg I’l% hgéeﬁggﬁqgeﬁngﬁlsé?nggge

sl ot s. 100 guiredsensSkherst Sremwbegdnpesisi o | RroiRsirnal sl | gingsdown

a sl ope using dfhelppels ,Okihakl 8F §kheésassopRenpik®, the invention. That is,
the pair of skis 3 are arranged’in one direction and a load is applied to

0
the side of the vaFREFhefnothgpPIesept smhodiment, Showssdn SFAMDPLE 30D are
caused to be sihilchedhler @laxeicehlieelBeaebYatPaERRE t80thé NBootOpl &Eingki S

to produce sidesl! PRENGIM ' Rhe™ £lofk T 5Hd "Pedt M iflrdck 90 hSkVer,
15 altermatively, a pair of roller skis having the features
of the invention may be provided by attaching any one of
the elastic wheels, for example only to the rear of the
plate and an ordinary wheel to the front thereof.
. Moreover, the present embodiment shows an example in
20 which the elastic wheels are attached to the plate by
means of a pair of supporting frames. However, the
elastic wheels may be rotatably attached directly to the
boot-placing plate by providing longitudinal slots in the
boot-placing plate and disposing the elastic wheels in
25 the slots.

Fig. 70 shows the state where a skier is obliquely
sliding down a slope using the pair of roller skis
according to the invention. That is, the pair of skis
300 are arranged in one direction and a load is applied

30 to the side of the valley (not upslope), so that the
elastic wheels 302 are caused to be shifted transversely,
thereby permitting the roller skis to produce a
sideslipping motion with a feeling similar to generally
skiing on snow.

35 INDUSTRIAL APPLICABILITY

As described above, with the elastic wheel according
to the invention, application of an external force to the




skiing on snow. | NDUSTRI AL APPLI CABI LI TY As descri bed
above, with the el astic wheel according tC)érmainvention, application of an
external force to the wheel in the direction intersecting perpendicularly
to the running direction of the wheel causes a required elastic deformation
to be continuously produced in the tire part according to the size of the
external force, -42 - enabling the wheel to be sideslipped,

st opped suddenly and turned, at an acute angle. Further, the roller
skis accordingwm@eﬂheihnveheio@ire¢ﬁiﬂntnpdﬁpandﬁdmiakeaKOreshef thenkhastic

wheel as descrlég_%%q%\he J¥oul eﬂj?e| g s sta €s 52?%&?91&@ nlé‘hgh aT'

stopping and the ke wtha f to gener
skiing on snowdefosmadtingl o lpge Qﬁnttzrmx%nsésremrq ilan the er%mﬂertor

sports faci |itifsdiingd £8 86 5388588 %&heﬂtewaw FBKES, | énP9EShE! €nd O

carry out real skiing matches_simlar_to the general, skis on snow.

CLAIMB 1. 5Anvdegd:| ﬂﬁ%e?ld%ﬁlﬁﬂp%%npéFgﬁge t FRedenhFomrch ek akvi ng
a circul ar ri mgpakicukar gadiaround the outer periphery thereof; and a tire
part nounted on and_a idcireular rimpart_of said tlre su rting

d
nmeans and elastlcalF?r&g?ﬁrig%Feg%LfFﬁesﬁ+?e% FOr1Rg e %eﬁ??nbnveggggn'

which utilizes the features of the elastic wheel as

described above, provide motions such as running,
10 turning, stopping and the 1like with a feeling

substantially similar to generally skiing on snow.

Accordingly, use of the present invention in "Gelande" or

sports facilities during an off-season without snow makes

it possible to carry out real skiing matches similar to
15 the general skis on snow. '

20

25

30
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perpendicularly to the running direction of the wheel, said tire part belng
provided therein with a core di sk having a4§IuraI|ty of ot sk—pi-eces — T
arranged radially and wherein said core disk forms part g shatghsBbdiRepiated -

2. An el astic wheel as clainmed in claiml1l, wherein sa

consists of a ring-like elastic nenber of a cross-section ﬂﬂll m m
di mensi on of transverse width in the outer periphery Iarg

t he i nner periphery. 3. An el astic wheel as clainmed in claima1,
wherein said tire part is constituted byCAIMSxality of elastic pieces
arranged on andjaround e e. astic wheel as
clainmed in clai %1 3, Wne?\gl ﬁ‘igé?gq ?&gggar‘gh}ghr%%l?% y% ormed with a
plurality of slits. 5wheel AsuppP@EkiRgWReANSysba@vingedai nciferian, rim

wherein said ti rEaEbrhédfé'fé@ﬁd &aé%uﬁar%ﬁ@ﬂek HEGoH;t Bpdl i ts. 6.
An el astic wheel as clained in claim 3,

t
constituted in conbi nat Portide é’aﬁﬁr“(’iﬂ'l’r’i%ﬁ%fc’%l ﬁgﬁl érBPBgeparﬁ‘?déﬁe‘?ﬁ}b]rﬁ

fromeach otherrim 7part ¢9fl eé@'ﬁdl avhidele! AppiriinRy imeatisai @ng \Miﬁrrﬁ_:jn

radial clearancgs ape provi ged bety 481, 2T S LSRR EELAEY

pi eces.
the running direction of the wheel.
3 .
-
2. An elastic wheel as claimed in claim 1, wherein

said tire part consists of a ring-like elastic member of
a cross-section having the dimension of transverse width
in the outer periphery larger than that in the inner
periphery.

3. An elastic wheel as claimed in claim 1, wherein
said tire part comprises a plurality of elastic pieces
arranged on and around the circumference.

4. An elastic wheel' as claimed in claim 3, wherein
said tire part is formed in radial directions with a
plurality of slits.

5. An elastic wheel as claimed in claim 4, wherein
said tire part is further formed in the circumferential

direction with slits.

6. An elastic wheel as claimed in claim 3, wherein
said tire part comprises a combination of a plurality of
elastic pieces independent from each other.

7. An elastic wheel as claimed in claim 3, wherein
clearances in radial directions are provided between

respective adjacent elastic pieces.

8. An elastic wheel as claimed in claim 4, wherein
each of the slits has a depth at least of 0.7 times the

ALKH DR A




8. An elastic wheel as clained in claim4, wherein.eachof the slits has a
depth of at least 0.7 tines the nininun1dk%@n jon of wdth of the base end

portion of the tire. 9. An el astic eel ; ' apaced| qi m 3,
' u hces arranged
j acent the

wherein said tire part conprises the plurality
on and around the circunference, and circular '

outer sides of each of the elastic pieces in the aX|aI direction of the
wheel . 10. An el astic wheel as clainmed in claim3, wherein each

el astic pi ece minimow démensiosaof whidtheofi tbef base endrportiontof abhe

el astic projectdsqp Which is adapted to cone into an abutting engagenent
with the inner wall surface of said circular rim 11. An el asti c wheel
as claimed in claim3, wherein said tire part conprises the plurality of

el astic pieces garrangeypreidr od rﬂuérérirsacaamﬁea q%vemafqur 33PV\9ﬁé961§a' d
el astic pieces, said.over being rad |allg or mred mat s it itech
interval s equalS3i§ tHd& RAT S FPRALRGY Lhe Rbirality ° € sPHeCHPeel
as cl ai _rredfl n cirdiaiged vwsnergma t?eo@mert{xe Sdifdﬁﬂfi@fe@@@ham‘d tBerehbati cd
pieces is forned as a_cur r : n_elagtic as.c |ne
e ai m 3, whdrstn BenE o osred sfiRzent Fhe.ontar FRatE okl Feeh Bt ckRfae s
pl anar surfaceeﬂm@tacrpéécesrﬁacthe aaidl pdanact som f af etleex i whte el
substantially at the center of the outer surface and said curved surfaces

adj acent the slits. - 45-
10. An elastic wheel as claimed in claim 3, wherein

each elastic piece is provided, in each of the side faces
thereof, with an elastic projection which is adapted to
come into abutting engagement with the inner wall surface
of said circular rim.

11. An elastic wheel as claimed in claim 1, wherein
said tire part comprises the plurality of elastic pieces
arranged on the circumference and a cover for covering
said elastic pieces, said cover being formed with slits
in radial directions at pitch intervals equal to those of
said elastic pieces.

12. An elastic wheel as claimed in claim 3, wherein
the outer tread surface of each of the elastic pieces is
formed as a curved surface.

13. An elastic wheel as claimed in claim 3, wherein
the outer tread surface of each of the elastic pieces has
a planar surface and curved surfaces, said planar surface
existing substantially at the center of the outer tread
surface'and said curved surfaces adjacent the slits.

14. An elastic wheel as claimed in claim 3, wherein
the outer tread surface of each of the elastic pieces has
planar surfaces and a curved surface, said planar
surfaces existing substantially at the center of the
outer tread surface and at the end thereof adjacent the

o sdjacent he
A



14. © An el astic wheel as claimed in claim3, wherein the outar surface of
each of the el asti dias mﬁh&ﬁar surfgees and a curved surface, said
pl anar surfaces exi Sj ally at the center of the outer surface
and at the end ther efdffigi(iE® e slit opposite. the direction of
rotation of the wheel and sald curved surface existing at the end of the
outer surface adjacent the slit in the direction of rotation of the wheel.

15. An el astic wheel as clained in claim3, wherein each elastic
pi ece is provi dodit RPRSIEE o et¢kﬁe%#k%ﬂaﬂﬁa§@ﬁ@t1%m ®€r thaewheeddgas,

with a cut havnma Bhevhal egxg:ezradehaexweingf éthetﬁé' te'izdd é;‘é b ebggkic
wheel as cl ai clalgges %greln said plurality pi eces are
rr

provided in th FH PRERAhg the ¢ B i uial i gRe ofdléleé’é’-tw@ ppéces,

respectively. rdEhty@n(aﬁa&mbcwwaQI as claimed in claim1, wherein the end
of each of the disk pieces branches in a plurality of sub-pieces. 18. An
el astic wheel as clained in claiml1l, wherein a receiving washer is attached

to the end of éaﬁc.h of thre ell skt it eskee’0ads dlaimederise cdl Pk psndwﬁa!raihy

t hereto. e as clained in.claim, 1 erein said
plurality of di's %%E%\gsepalr Senf OBB‘B%?‘?%‘%SI & eﬁéﬁl\qh r the >gnda,
el asti c wheel @:ﬁ:@lcmted:hm psirdipheralwedigss) sditth eoreuidilskvinsg coneidtht ed

by arrangi ng aﬂ@fﬁéy %5&npghg&sbfsgﬁepgggg§’lndependent from each ot her on
t he circunference - 46-

16. An elastic wheel as claimed in claim 1, wherein
said tire part is provided therein with a core disk
having a plurality of disk pieces arranged radially.

17. An elastic wheel as claimed in claim 16, wherein
said plurality of disk pieces are provided in the tire
part corresponding to the plurality of elastic pieces,
respectively.

is. An elastic wheel as claimed in claim 16, wherein
the end of each of the disk pieces is branched into a
plurality of pieces.

1s. An elastic wheel as claimed in claim 16, wherein
a receiving washer is attached to the end of each of the
disk pieces perpendicularly thereto.

20. An elastic wheel as claimed in claim 18, wherein
said plurality of pieces are bent oppositely to each
other.

21. An elastic wheel as claimed in claim 16, wherein
said core disk is constituted by a plurality of disk
pieces disposed in a row independently from each other on
the circumference.

AR



21. "el astic wheel as ¢laimed in claim1, wherein the ends of said core
di sk eXkieShdet Hes ReneRgplasddt i on of t he outer piF;i pher al surface of the

tire par [ An el astic wheel as clained in claim1, wherein the
base of said core disk further extends inwardly fromthe

I nner peripheral ce of the tire part and is connected directly to
the circular rimpart. 23. An elastic wheel which conprises:

tire supporting nmeans having a circular rimpart fornmed around t he

outer periphery2Zhereof Anapdaaticr whpalt aspgdadénedniandlaim 18r,0wikredind
circular rimpathe Obndd! gr! bA£aSUBPE B1DA BREBAGARY the pBLITELAALEY the
t Der pendreuPSFLY PE e

deformable in the directjon Intersecting >

runni ng directi oWteF PELRRRIAL sprdiasien of theg tjirgr pRicty of swi ngi ng menber

supporting nmeans are di sposed on the circular rimpart so as to be

directed in the &adiall outward direction, the tire part being

‘constituted by %3° pgﬁrﬁi?§§1%fWgﬁFﬁgPﬁgcﬁéhﬁéﬁs1§a6ﬁaéﬁ wBircwhiegein

supported gn eaicte Oﬁasehe]crﬁai;ib&’ﬁdcjigiﬁﬂ ﬁﬁﬁ’derco&@gﬁé}i NguHEREP %Qrtends

SwWi ngi ng about S t extending in the sane direction as the

di rection f\'%agreq&g a?r?‘B tﬁ?«? c‘ir}rg‘?ﬁ aPeF Rt §HF§3§W i nEPRefBELs

each havi reamen aidisis cainnectedt diiregtiyanse aheachedulfer eim, pabtch

is elastically displaced followi ng the swing of said sw nging menber

and serves to restore the sanme froma swing position to an ori gi nal

posi tion. 2424, ARR| atastiohwbeedsas| ailadaedn ol a¢ha s, 1yhehereisach

of sai d sw NGiRG fTRAREr §£COLRE &, a &41']5]%; n 48 CLLCul ar

fl ange per pendi c,ulqjar to rsgi‘igd swi,'nglingli'elz?le}frt§ and ex u?ﬁxﬁ:gzn%ut &.ne%'ﬂs i #%6ne

direction, and #5R%8H 40 the Cdmedasn Iife peatescens &P be digectefll inge.

25. An el astic wheelra®iahy medtiaral aittedeidher ik aghe0f pare  Saliflg

SW ngi ng nenber_su rti ng ,neans has qﬁg&]n é formed with beari ng

hol es for supp&qqsﬁ:g“:é\ﬁeﬁgﬂyat UL 'ng‘g h§FLRILRG membexsh eafhgPhg

menber . which is supported on said swinging member supporting
means for swinging about a shaft extending in the same
direction as the direction tangential to the circular rim
part, each swinging member having an elastically
restoring means attached thereto which is elastically
displaced following the swinging of said swinging member
and serves to restore the same from a swung position to
an original position.

25, An elastic wheel as claimed in claim 24, wherein
each of said swinging members comprises a swinging shaft,
a circular flange perpendicular to said swinging shaft
and extending out in one direction, and a circular rim
formed on the outer end of said flange.

26. An elastic wheel as claimed in claim 25, wherein
said swinging member supporting means has bearings formed
with bearing holes for supporting swingably the swinging
shafts of the swinging member.

27. An elastic wheel as claimed in claim 24, wherein
said swinging member is provided at both side surfaces
thereof with resilient edge members.

R R L




-47- " 26. An astic wheel as clainmed in claim23, wherein each
SW ngi ng nenber is provided at both side sq&iace t her eof mnth '
resiiient edge nenbers. 27. An el astic wheel as clai Hals BeenR@iBaced
wherein said el astically restoring nmeans consists of a |

bent in the formof an arc. 28. An el astic whee

claim 23, wherein said el astically restoring neans consists o

rubber nenber. 29. An elastic wheel as clainmed in claim 28, mhereln
sai d rubber nenber is di sposed between the circular rimpart and the
sW ngi ng nenber 5 I ed | af m

wherein said 28. "SWi ng %@'%ﬁﬂe%c svm%fém?édﬁ ir% cig'm? ?4 ‘géérun

hal f-circle saddos elgstirahlyndr e bpoirg swa‘tgablcsmﬂusrkSn afcoacaleat
groove of aprank gbhguhﬁrtﬁgoggrﬁegflgg Qnglded on the outer

peri phery said circular rimpart 31. An elastic wheel as
claimed in claim 30, wherein a pair of rubber nmenbers are di sposed on

the upper planarzesurfacamielldi®ic whead N rtﬂlasﬁeé‘d af @Mfz@; rﬁué?ém
Cross section in a enent herew t h al I‘

of roller skis 35&% o&%‘f’c‘%%f‘??g?gmg mef’lﬁ)oF°BFé§Fﬁg o aFe B‘FP

a boot of a ski eemberpl aced and fixed; and rotating wheels rotatably
attached to said boot - pl acing plate in the front thereof and at the
back thereof, at | east one of said rotating wheels being an elastic
wheel whi cBOconpr i s edasitie sﬂmaﬂrta’mg:lma'm fior nelaim 128 4 whexedmr
rimpart on thegguien ek pt;fer gg %jt bEEwBéﬁt E@“'Eﬁg: ar °ih and
around the C|rcu ar r|n1o sal nmeans elastically
di spl aceabl e i nPRKE épﬁeébﬁoﬁwlﬂﬂéﬁgé@@mb@F perpendlcularly to the
runni ng direction of the wheel.

31. An elastic wheel as claimed in claim 25, wherein
said swinging shaft of the swinging member is of a half-
circle cross—-section and disposed swingably within a
concave groove of a half-circular cross section provided
on the outer periphery of said circular rim part.

32. An elastic wheel as claimed in claim 31, wherein
a pair of rubber members are disposed on the upper planar
surface of the swinging shaft of a half-circular cross
section in an abutting engagement therewith. '

33. A pair of roller skis each comprising:

a boot-placing plate on which a boot of a skier
is placed and fixed; and

rotating wheels rotatably attached to said boot-
placing plate in the f£front thereof and at the back
thereof,

at least one of said rotating wheels being an
elastic wheel which comprises a wheel supporting means
formed with a circular rim part on the outer periphery
thereof and a tire part mounted on and around the
circular rim of said wheel supporting means and being
elastically displaceable in the direction perpendicular

e i




-48° 33. Apair of roller skis as clainmed in claim32, wherein

respective tire supporting neans are proviged in the front of and
at the back of said boot-placing plate, and the respective el astic
wheel s are rotatably supported by said tire supporting nmeans.

34. A pair of roller skis as clainmed in claim33, wherein said tire
supporting neans each conprises wheel supporting franes and a tire
supporting shaft secured to one of the ends of said supporting
frames. 35. A pair of roller skis as claimed in claim32, wherein

fittings for fixjng a bgobggge&,% ef‘g{'fglrt §§Chas°f %i%‘fmé’&’oﬁpy claj n(‘arel

placing pl ates. astic eeI antia
descri bed with wherein resnachice sdegdd sayp@éﬁnsgemeamt ﬁéeaﬁééﬁpéﬁ?l Y|

draw ngs. the f£rint /of Oéxha?raé KineSHRekaBEi ghki Bgoleega%es.ﬁssgiabed
wth reference to and as depicted i n the acconpanyi] ng ramnng
and the respective elastic wheels are rotatably supported

by said wheel supporting means.

35. A pair of roller skis as claimed in claim 34,
wherein said wheel supporting means each comprises wheel
supporting frames and a wheel supporting shaft secured to
one of the ends of said supporting frames.

36. A pair of roller skis as claimed in claim 33,

wherein fittings for fixing a boot are attached to each
of the boot-placing plates. '
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