A SELF- PROPELLLED RECONFI GURABLE RUNNI NG TQY 1Thi s invention rel ates 3¢ Iaéf?
sel f-propell ed reconfigurable running toy. The invention provides a
sel f-propell ed reconfigurable running toy capable of both a translati or@"
movenment across a support surface in a first configuration and a rotati ’
movenment to transformit tp SELEFRORELEEMNRECONFACURNBLRMMRUNNING TO® bei ng pl ayed
with,  conprising: a frame nenber having a lTongitudinal axis;, a wheel
assenbly attached to the frame nmenber; a notor assenbly attached to the
frame~menber and which is capable of operatively driving the wheel assenbly
for twanslation noyenent across the su rt surface: a means _f or :
orat ng the framoiiBErlof 6EFoGe' BF o URPE koBeR oo PEAIREIY rifhane i
so that its | ondgiayddi nal axis is noved to a substantially vertical position
at approximately 90[err] to its initial substantially horizontal position
at the start of said translational novenent after a predeterm ned period of
. transl ational nothendryenshen ipyevidtisng selifapropedhtsb reponfdgurrble Yuraing 408
menber and providigag1@ldeebsdt bVerdiRNSiohal MRt dciddd & WuppBet layfdde $ai d
support surface said base nenber being locked to the frane nenber in the

first configurat? dArsheantisvrtian aadimgotatdorat MoNgrsitake tErpehorppit to a

predeterm ned rUsdHoRE ddnfBguriRaSS whle GRUSE MR1hHHIHPED G EN, RABPriERAPEr O
rotate about the pivot V\ntig"l sufficient, force t%%aiugfa%ge frame nenber to
f

rotate, whereby said tdy FFPSEERYETUP?Y NS 2 01?8 g & on said base
menber in the.second canwheelr abs&rblySadtdchéads @aonetidhEranmamenbeary auxi |l liary
wheel s to.

a motor assembly attached to the frame member
s | and which is capable of operatively driving the wheel

assembly for translational movement across the support

surface§ and

means for rotating the frame member about an axis

transverse to its longitudinal axis so that its longitudinal axis

is moved to a substantially vertical position at approximately

90° to its initial substantially horizontal position at the start of

said translational movement after a predetermined period of

translational movement and including a base member pivoted to the

frame member and providing alternative means for mounting the

running toy on said support sﬁrface said base member being locked to

the frame member in the first configuration; means for releasing the
{ loéking means after the predetermined running time, means for
causing the unlocked base member to rotate about the pivot with
sufficient force to cause the frame member to rotate, whereby said
toy is stood upright on said surface on said base member in the
second configuration, said base member carrying auxilliary wheels to
enable the toy in its second configuration to continue movement over
said support surface, and the frame member carrying stop means for
defining the range of rotation of the base member and projecting
means on its underside for contacting the support surface on
rotation of the base member to cause a reaction to the force

generated by the rotation of the base member.



enable the toy in its second configuration to continue novenent over -said

ort surface, and the frame nenber cafLying stop neans for defining thé
@ of rotation of the hase nmenber and projecting neans on its underside
for_contacting the support surface on rotation of the base menber to cause
a reaction to ﬁe‘-‘“f‘l?ﬁ‘g renfenbrtdeetnisption copprises e oRlitRropaklednswndng

e enbodi nenteogfwiik® iduePhrrRg CAMELS G4, Sk t.%%@ d
which in a running vehicle m)deg can travel wth | eg Ség!rt'?ll %%%P%P%e% up and

locked in a pdeifechnpash doskedoly B aPettdan shaveumibodyi rorssomeangriddebhat ,_
whi l e runni ngdstﬁkﬁdﬁgi%ﬁd K tR 04 1 1QN $urtARg $ Lﬁx@e%%eﬁx&?%ﬁéﬂ%' ghi forwad

to assune the form_of s so that the toy has ‘a robot-| ape. The toy
of this invenfPEienly %’bteé‘en%"trraélé‘?fecﬁﬂﬁﬁd taeseureiddeufeport ileas sudbenl y
ext.end whil e the tayyhas at rahwel-likey shapewr ovi de a turni ng novenent so that
the toy is rotated into an upright (standing) posture by the reaction force
generated by the sudden novenent of the folded-up (leg) portions. The

fol | ow ng proBfhenmyare thiwoinvedtion ihesa eahstzatteh that suhehfsldedeanf i gur abl e

running (o). FAE{drSLudbbabl QIEP BERL ey 987 cdu0e BT WS gt enance

of a stable s I Ng- up pos t "was neces t o concentrate
the reaction tBreimgcrenement (8 Fh@t rf-épl fdJYr és atqtened ingqamnpri(sﬂitt he l'eg

p?rtl ons, ng ¢BedfaihBP gERELME bl OFe rBEAdUA! AltceNferatch BY-Hf2 BREdE4ON, and
.I was toun movement of the folded-up (leg) portions.

The following problems are involved in the realization of such a L;)

reconfigurable running toy.

The first problem was that, in order to ensure the maintenance of
a stable sfanding-up posture of the toy, it was necessary to
concentrate.the reaction force created by the rapid rotational

- movement of the leg portions, which is the motive force producing

the standing-up motiuon, and it was found



% N . . .
that the 'toy was unable to sustain a stable, upright, standing posture
.unl ess this reaction force was controlled so as to lie within a certain

speci fii ed - range. The second problem concerned a neans for stopp- ing
| eg portions instantaneously Just at tfe  position at which they have

extended straight forwards relative to the toy body portion. This is _
essential to enable the entire toy assenbly, including its upper half, to

achi eve a st ndj ng:- notion und t he reacti,on forc roduced by the rapid
r ot atj-onal % ?B ﬁB%eH@ﬁtu8ﬁgﬁﬁetPoP&€ 2R Forth tﬁuﬁquq%y when in

a_runming nvﬂteang tBbL e PE O HLECT IR el i ISGeRal tya f O provi ding a

means for elima ny excess reac- orce Ha remain after

the toy has @&%ﬁaﬂeat5055§n€bn91%0%&%% g ety Giin{fag | on for ce

remai ns after the toy has taken up its stan g posture, ght force .
the toy to tpahge.forward. As a feature of this invention, a nenber for

The second problem concerned a means for stopp-
ing the leg portions instantaneously Jjust at the
position at which they have extended straight
forwards relative to the toy body portion. This
is essential to enable the entire toy assembly,
including its upper half, to achieve a standing-up
motion uncer tﬁe reaction force produced by the rapid
rotaticnal extension movement of the folded-up
pcrtions of the toy vhen in a running mode.

The third problem resicded in the necessity for

proeviding & means Tor elimirating any excess reac-
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ce that would remein after the toy has
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ideved its stancding posture. If any excess reac-
tion force remains after the toy has tarxen up its
L standing posture, this might force the toy to tumble

forvarid. o



expediting the standing notion of the toy is pro- vided at a’'l ower part of
the toy body portion to serve as a fulcrumfor the standing notion, the
er being so designed that it projects by a certain distance. A neans:is
provi ded for. defining t he range Qf rotation of the | eg portions when
.they -are rel eased fromthe | ock position, so that the |leg portions can take
up ‘a substantially extended- forward position relative to the body portion.
Further, an auxiliary wheel assenbly is nounted at the end of each |eg por
tion to enable the toy to nove while maintaining its standing posture. The
present invention, both as to its organization and manner of operation, \J
together with futher obj ects and advantages there- of, may best be ”
understood by reference to the follow ng description, taken in connection
wi th the accompanyi ng draw ngs, in which FIG 1 is a general perspective.
view of a self-propelled, reconfigurable running toy in acc- ordance with
this invention, the toy being shown in a running node with its leg portions

folded up into a |l ocked position. FIG 2 is also a general perspective view
of

As a feature of this invention, a member for
expediting the standing motion of the toy is pro-
vided at a lower part of the toy body portion to
serve as a fulcrum for the standing motion, the
membef béing so designed that it projects by a
certzin distance. A means is also crovicded for
defining the range of rctation of the leg portions
wvhen they.are released from the lock pecsition, so thet
the leg portions can take up a substahtia]]y extended-
fervward rositicn relative to the tedy rortion.

Further, an zuxiliazry vheel azcsembly is mcunted &t
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move while maintaining its stancing pcsture.

The rpresent invertion, both.
as to its organization and ranner of oreration,
tugether with further objecﬁs anud gdvanteagres there-
of, may best be understocd by reference to ihe
follovwing description, taken in connection with

the accompanying drawings, in which



the toy of FIG 1, reconfigured into a standing robot-like figure with the
| eg portions extended. FIG 3 is a rear perspective view of the em

badi ment of FIG 2. FIG 4 is a-longitudinal section, taken along the

V-1V of FIG 1, showing the internal meclgnism FIG 5 is an explod
perspective view of the drive nechanism FIG 6 is an expl oded perspective

vi ew of a nmenber expediting the standing notion, illustrating the manner of
adaptation of said menber. FIG 7 is a plan view of the head portion of the
toy whren in its robot configuration. FIG 8 (A). and (B) illustrate the

rel at menship bet ween t he standi ng notion- expedltlng menber and the floor

surface. FIG 9 areF?§qu§ngbag ggﬁggggs %%%ﬁfv@ v edlgfwtratlng t he

process of its reconfiguration escrlp i s provided to

Chvent i on and Sors PhepReiRl. t%%f"%&ésq‘%?%{%é‘m“ & W#ﬁ%‘%ﬁﬁt or Tor
carrying out hosdan¥eniien. tMasi euyerRdohi,CatiePtoy HBHLE 'sHown
‘in a runnihg mode with its leg portions folded up
into a locked. position.
FIG. 2 is also a general perspective view of
the toy of FIG. 1, reconfigured into a standing
NS robot-like'figure with the leg portions extended.

FIG. 3 is a rear pérspeqtive view of the em-
bodiment of FIG. 2.

FIG. U4 is a ldngitudinal section taken along
the line IV-IV of FIG. 1, showing the internal
mechanism. _

FIG. 5 is an exploded perspective view of the
drive mechanism. |

FIG. 6 is an exploded perspective view of a
member expediting the standing motion, illustrating
the manner of adaptation of saidlmember.

FIG.-7.is a plan view of the head portion
of the toy when in its robot configuration.

FIG. 8 (A) and (B) illustrate the relationship
between the standing motion expediting member and

the floor surface.

FIG. 9 are sequential sketches of the toy,



will remain readily apparent to those skilled in the art, since the generic
prlnC|pIes of the pre- sent invention-have been defined herein specifically
lﬂrYOVIde a novel self-propelled reconfigurable running toy. The . .
w panyi ng draw ngs show an enbodi mara of the invention applied to the
type of toy which can be transformed froma running vehicle forminto a
robotic humanoid, or vice versa. That is, the.self-propelled reconfigurable
toy accortling to this invention can take either the formof a running toy
(FIG 1) whihlustdatiing, tbe phrecessmodf lds aecmbfigfatior) when extended.
The toy consists essentially of a body portion 2 and a pair of |eg portugms
3 rotatably secured to the body portion 2 so that they can be rotated up or
down (i.e., folded up or extendéd) each of the | eg portions having a
sol e surface 30 % avg iﬁ g the | on |tud|nal axis of the toy. This

reconfi gurabl e t é eanon n&h&ﬁ&@&'ﬂﬁ%ﬂQtﬁﬁfﬂﬂQKi§Qﬁ)Eﬁeﬁ@ﬁ%h%mn in FIG
1l into the or, vice versa. The nechani sm

ded
and struct u&y th$§§“ %I{?ﬁ,geﬁo mt ¢ Elﬁies ﬁm’bsrﬁryoﬁ%r?ar ke, @Be descri bed

in detail.

use the presént invention and sets forth the best
modes coﬁtemplaﬁed by the inventor for cérrying
out his invention. Various modificétions, however,
will remain readily apparent to those skilled .in |
thé art, sihce the generic principles of the pre- _;J
sent invention have been defined herein specifically
to provide a novel self-propelled reconfigurable
running toy.

The accompanyiné drawings show an embocdiment
of the invention applied to the type of toy which
can be transformed from a running vehicle form into
a robotic humanoid, or vice versa. That is, the
self—propelled_reconfiguféble toy'according to this
invention can take either the form of a running
toy (FIG. 1) when folded up, or the form of a toy
robot (FIG. 2) when extended. The toy consists
essentialiy of a body portion 2 énd a pair of leg
portions 3 rotatably secured to the body portion 2
so that they can be rotated up or down (i.e., folded

up or extended), each of the leg portions having



Referring to the node in which the toy can be played with as a robot FI G
2), a protuberance 4 with the appearance of a head is provided at thkL\bR'
epd of the body portion 2, and a pair of arns 5 are . .rotatably nountéd n .
ei ther side of the body. The rear of the dy portion 2 has a first\surface
40 which, when the toy is folded up as shown in FIG 1, constitutes the
bottom surface of the running toy. Projecting fromthis rear surface, at
positions close tao the shoul der Eortions, are a pair of wheels 6 (FIG 3)

for facilitatithdlfe THREMeRt 30f Craversy tRehbenlonsAtngimede axdlst hough
thereiare two 3ft}hese wheel s shown in the enbodi- nment, any nunber of
wheel s can be Yel%dl& dtP¥%s re- quired. A pair of projections 7 are
integrally forned Ige Iowef end o tpe first sgrfaﬁe 40 02 t he rear of
the body portion 2, SHOWR T he TRl e stan gl 4can beLghapgrd £roR bei ng
designed to a i _t.he the.l eg-portions 3 _when_ in the robot
nmode (in the g#g% |ndﬂ%%ﬁ*$g%§§€%oﬁéowg %ES€F$Ctitﬁ8%Pof§?i8ﬁ—of the | eg
portions 3. A ey Rtdedagholy Pen O16P" b9 ROYEEEIvBEERT MOVer assenbly 8

i's housed in the body portion _
The mechanism and structural parts of the toy

1 of this invention will now be described in detail.
Referring to the mode in which the toy can be

played with as a robot (FIG. 2), a protuberance U

with the appearance of a head is provided at the

top end of the body portiéng2, and a pair of arms

5 are rotatably mounted ori either side of the body.

. The rear of the body portion 2 has a first
surface 40 which, when the toy is folded up as shown
in FIG. 1, constitutes the bottom surface of the
runnihg toy. Projecting from this rear surface,
at positions close to ﬁhe-shoulder portions, are
a pair of wheels 6 (FIG. 3) for facilitating the

'&J | movement of the toy when in-running mode. Although
there are two of these wheels shown in the embodi-
ment, any number of wheels can be selected as re-
quired. .

A pair of projections 7 are integrally formed
at the lower end of the first surfacé 40 on the rear

of the body portion 2, as shown in FIGS. 3 and 4,
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as s in FIG 4. This prime nover assenbly 8 (shown in perspectiverin
FI G~ Is attached to the inside of the first surface 40 of the body
por-f:¢j2 and consists of, although not _shown in the draw ngs, a spring and
a gear.--train linked to the spring. A shH@ft 9 passes through a section of
the prine nover -assenbly close to one end, so that the shaft 9 is given a
dri'ving force to rotate the wheels 6 nounted at either end of the shaft 9.
A cam 11l is nounted on the prine nover output shaft 10 which rotates at a

| ow speed, t&hecpragestiemndeiong rad eamed theabeekaphihhe kgg portions, .
the cam 11 having a pawl Ila. A lever 13 is provided on the outside of e
shaft 9 siderepd ef the degwombiemssSertidry B sohéhpdbbbbembaeer 13 can =
rotate about ,a shaft 12. The lever 13 is T-shaped and has a hook 14a at the
end of a ver {iBathgostrsding wentdefurat inn) somteéspotetobhds of this
T-shaped | ever 1? al so ha% a_hook 15a forned at its end. The hooked end
of the ver- FPEariBBr Pofkhes 168 PO i@RS 33 projects from an opening 2a
formed in the chegt,portion_qQn_on i de of the body 2, for exanple on the
left side as you fa .°FﬁepP&gGPa€§é§MQQE9f:FQﬁﬁPQUPOW%%e%oBRimga

mover assembly 8 is housed in the body portion 2,

as shown in FIG. 4. This prime mover assembly 8
(shown in perspective in FIG. 5) is attached to
the inside of the first surface 40 of the body
portion 2_and'¢on$i$ts of, although not shown in
the drawings, a spring and a gear train linked to
thé-spring.. A shaft 9 passes through a section of
the prime mover assembly close to one end, so that
the shaft 9 1s given a driving force to rotate the
wheels 6 mounted at either end of the shaft 9.

A éam 11 is mounted on the.prime mover output
shaft 10 which rotates at a low speed, to act as
a means for releasing the lock of the leg portions,
the cam 11 having a pawl 1la. '

A lever 13 is provided on the outside of the
shaft 9 side end of the prime mover assembly 8 so
that the lever 13 can rotate about a shaft 12.

The lever 13 is T-shaped and has a hook 14a at the
end of a vertical portion 14 thereof. A horizontal

portion 15 of this T-shaped lever 13 also has a hook
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engage with

at" the end of the horizontal portion 15 is so po- sitioned that it can

the pawl Ila of the cam 1l (see FIG 4). A conpressed spring=T¥&
I s« positioned between the horizontal portfyon 15 of the lever 13 and t 0
inner wall of the body 2 so that the lev 13 is always given a turnin

force in the clockwise di- rection in-FIG 5. Thus the end of the
hori zontal portion 15 normally stays in contact with the cam 11 and,

.accordingly,

FIG 4-when
|l a ofs=t he c
t he counter-

when the cam 11 turns in the countercl ockwi se direction in
tea tBgrmed at altanandg nBhe, henkedc eade ofortthieoveat~ t he pawl

Q%é%hfqg?gfs with the hook 15a to make the lever 13 turn in
C iR ?RclYt PEnthe Re¥erslBopreiesss twemeEdk 14a from

the en- gaged le ortiops, as described in nore detail below. _ Since the
cam 11 fits t?%ﬁé%@go OP?F@eaUEBu§£§h5 gstoPPEtiPrHy Ple O0RSf SiEGS ona

engagenent t
shaft 10 unl
inhibit its
same side of

U5E P AR SRR gh EERT 1! M e Ot oLt
4Ty a08f, Dhedoptag! ol X" hat B 30 3 O1 (1
at the end of phe horizontal portion 15 1s so po-
sitioned that it can engage with the pawl 1lla of
the cam 11 (see FIG. 4).
A compressed spring 16 is positioned between
the horizontal portion 15 of the lever 13 and the
inner wall of the body 2 so that the lever 13 is \
always given a turning force in the clockwisé di-
rection in FIG. 5. Thus the end of the horizontal
portioh 15 normally stays in contact with the cam
11 and, acgordingly,_when the cam 11 turns in the
counterclockwise direction in FIG. Y4 when the toy
is in a running mode, an arcuate portion of the pawl
1la of the cam 1l engages with_the hook ISa to make
the lever 13 turn in the éounter—clockwise direc-.
tion in FIG. 5 to release the hook 1lla from the eh;
gagéd leg portions, as described in more detall
below. |
Since the cam 1; fits tightly-opto the outpuﬁ
shaft lohto provide a frictional ehgagement there-

between, the cam 11 is forced to turn with the output




from whi ch the hooked end 14a of the T-shaped |ever 13 projects.: Weh the
t folded up, the hook 14a fits into the opening 3a and engages with

it ri pheral edge, thus holding the leg portions 3 in their fol ded-up -
position. The sole of each |eg portion has a surface (second surface) 30
which is perpendicular to the longitudinal axis of the toy body and has a
suffi- cient area to enable the toy to take up and maintain a standing
posture. An auxiliary wheel 17 for novably supporting the standing toy 1 is

rotatably nuymimd om lsﬂmsewesﬁr@l@c%nea@até?ﬁgad ¥HlAGe A These wheels

17 at the base of the leg portions engage wth the support surface whenwhe

toy 1 is stantied) dm the é¢ammofta iﬁh@bitTh%%efn%rt&oanen there is still
excess turning nonment acting in the forward direction on the toy 1 after it

has assuned the strarshewgipgsBares rbemeayihsther aeg porwalks & f orward
inertial novenent with the aid of the wheels 17, while keeping its standing
posture, so drhdthe Ieamxcetdetalnthg nnbantabnthhech@BWap@rtidﬁrection i's
cancel l ed out. Thus, the toy when in a standing node (in.the formof a
robot) can s‘éftﬂmalylﬂmm%ulho¢kedseaddﬂ-ﬁg pé‘sthee'l‘u-msﬂ'xhpmdnmmderdanger of

13 projects. When the toy is folded up, the hook

-

l4a fits into the opening 3a and engages with its

peripheral edge, thus holding the leg portions 3

in their folded-up position _ ' ' _§;)
The sole of each leg portion 3 has a surface

(second surface) 30 which is perpendiCular to the h

longltudinal axis of the toy body and has a suffi-

clent area to enable the toy to take up and maintain

a standing posture. An auxiliafy wheel 17 for

movabl& supporting.the standing toy 1 is rotatably

mounted on the toe side of each second surface 30.

These wheels 17 at the base of the leg portions

engage with the support surface when the toy 1 is - -

standing in the form of a robot. Thefefore, when |

there is still excess turning moment acting in the

forward direction on the toy 1 after it has assumed

the standing posture, the toy is forced to make

a forward inertial movement with the .aid of the

wheels 17, while keeping its Stahding posture, so

that the excess turning moment in the forward



falling forward. The leg portions 3 are rotatably (fol dably) attached to o
the body portion 2 by a shaft 18 secured to the |ower end of the front \"
t hbe body portion 2. The leg portions 3 formthe upper or base nenbedﬁﬂB'
the toy, while the body portion 2 forms the | ower or franme portion. Th

frame nenber 2 has a longitu- dinal axis that is parallel to the support

surface in a AEaSPNd AU anguthe hady PORLI 88,2, fR6algs {o

paral | el alignnén i's Iongl udi nal axi's when i's reconflgured

into a standlgggwyﬁaln% e ddopah ned EQPM“ofthéégatﬁ Egn'§ecﬁ%QQQ by a

torsiQp coil spring so that the |egs 3, when fol up, are always-urged to

rotate in the ¥ndansias HeHeding ;baswﬁefaifes Rinihgic@bhgekr #g- At the
rear of the head portion 4 a cutout 19 is provided, as showmm’in FIG 6, and

a rhonboi dal maﬂmmhgﬂzdgwaﬁ%pedltlng the standing notion of the toy is
fitted into the cutout 19 so that the nenber 20 can rotate about a shaft
hol e 19b formed towded lae moxk idng h® shertetatdabipnidEodBabhg)r hom boi d.

The shaft hole 19b is fitted onto a pin (not shown) in the cutout 19 so
t hat the rhonaditdedhedetimerti®d bady rpet yiowt 2tlapl @ ahafit LBespicareRe-
to the lower end of the front of the body portion |
2. The leg portions 3 form the upper or base member
of the toy, while the body portion 2 forms the lower
or frame-portion. The frame member 2 has a longitu-
dinal axis that is parallel to the support surface

in a vehicle configuration and the body portion 2
rotates to parallel alignment with this iongitudinal
" axis when the toy is reconfigured into a standing
robot. Although not shown, the shaft 18 is loaded
by a torsion éoil spring so that the legs 3, when
folded up, are always urged to rotate in the ex-
tension direction by the force of the coil spring.
At the rear of the head portion 4 a cutout 19
is provided, as shown in FIG. 6, and a rhomboidal
member 20 for expediting the standing motion of
the toy is fitted into the cutout 19 so that the
member 20 can rotate about a shaft hole 19 formed
toward one end of the shorter diagonal of the rhom-

boid. The shaft hole 19b is fitted onto a pin (not



by the broken lines in FIG 6. These recesses 20a, 20b are designed

cei.ve a protuberance 19a forned on the | ower side of the cutout . .
porti-on 19. . Edges 21, 22 of the ng r_20 protruding fromthe cutout 19
in the head portion 4 are at different ™ stances [err]1 and [err]2 ([err] 1
> [err]2) fromthe shaft hole 19b (FIG 6). Therefore, if the nenber 20 is
turned counterclockwi se so that its edge 22 projects as shown in. FIG 7,
t he armount bshowinEhinhehaegbéou20 19r ator udest ithe egsobabdahen the edge 21
projects. This is illustrated in FIGS. 8 (A) and (B). FIG 8 (A) shows ipe
condi ti on wheerbehe2@dge f£zeeflyt Motadabdre 2bqujtidee pinn tRes case, the
di stance a between the nenber 20 and the support surface is large. FIG 8
(B) illustrgessefe2CandrPPorrehéosmede oddddie mipter side, of nthwi ch case the
di stance a' between_the nmepber 20 and the support surface is small. This
enbodi nent  ofReMROPaE eREMPRY e RPir 0@ SwishioWwib Wb hosiekgedl ire®n t he aspect

of how to pl with jt. Fjrst, the le rtions 3 are_.rotated upward
_ p-larYFIG. é; g ese recesse% % a, fbb are designed P

. cesses 20a, 20b are forned on the underside of the rhonboi dall nmenber 20, as °
tiégg

to receive a protuberance 19a formed on the lower

side of the cutout portion 19.
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about thé shaft 18 against the elastic force of the torsion coil spring
(not .shown), and are thereby folded up into a .position of which they_ Jld Lo
oyer the body portion 2. The hook 14a of the lever 13 enters the ooggﬂng'

3a in one leg portion 3 (see FIG 4).-E¥gLng t he course of this noxénet,
14 the hook 14a hits an edge of the openfng 3a and, as the lever 13 rotate
further counterclockwise in FIG 4, against the.opposing force of the
spring 16, and the hook 14a is forced to, pass over the edge of the opening
3a and is caught insdgesthe;eod 6F! ShedhembBrt PioS peORE1NE it leg
porti@uas 3 are held fol-ded-up against the force-o? the torsion coil spring
(not shown). bythidiecetoagelreninothéhrehaokordaonThugrehat! ad mretdm@ns 3 are
pl aced-atop the body portion with their rear surfaces facing up- wards, and
the projecti ondistamtesr A anﬂhﬁ?hez o§yf20rfbom Zher ehpdsi hiodkked W t h
their ends facing forwards, forning Thé rlnning vehicle toy as shown in
FIG 1. In thiks offI®f @he tBhereferehedlfstBeamempesi Ridoded turnedjagenent

with the support sur- face to enable the running notion of the toy.
counterclockwise so that 1its edge 22 projects as

- shown in FIG. 7, the amount by‘which the member 20
protrudes i1s less than when the edge 21 projects.
This is illustrated in FIGS. 8 (A) and (B). FIG. 8
(A) shows the condition where the edge 22 of the
member 20 projects. In this case, the distance a
between the member 20 and the support surface is \
large. FiG; 8 (B) illustrates the condition where
the edge 21 prbjécts;'in which case the distance
a' between the member 20 and the support surface is
smal}.

This embodiment of the present invention will
now be considered from the éspect of how to play
with it.

First, the leg portiéns 3 are rotated upward
about the shaft 18 against the elastic force of the
torsion coil spring (not shown), and are thereby
folded up into a position of which they lie over
the body portion 2. The hook lhaiof_the lever 13
enters the opening 3a in one leg portion 3 (see

_FIG. 4). During the course of this movement,



ir~s used, the child holds the toy body, presses the wheels 6 against’
t upport surface, and pulls the toy back- ward so that the spring (not
shown) is wound up by the axle 9 of t hdlaheel s 6. The out put shaft 10 on
which the spring is |loaded is also forced to turn clockwise in FIG 4,
causing a correspondi ng rotation of the cam.11. Consequently, the
st epped portion of the pawl 1la of the cam 11 engages with the hook 15a,
but since ththeahook ldaomits rdrctédpmldy wd aspeih® sheaqyt put shaft 1Q,
the output shaft .10 alone is forced to turn cl-ockwi se"while’this \
engagenent i&Snkhat deved Niaviatgtide fantdr dopprerdlodknpugd the shaft,
t hereby wi nding_up the spring (not shown). Wen the child lets the toy go
under this c%%dﬂ&onf’,tﬁsaém’cng:h@gmwam@mmt@f nelke speinpeel s 6
rotate, cauzi g thg toy 1 to start running. As the output shaft 10 turns
further coumt®rc3BEkEhRi Beokn acisy fanped temass acemttheortion of the
campawl Ila hits khg end of .the _hook 15a to raise it, forcing the lever 13
to turn courf®¥e @FotRGi crening da angdydishsausht dnside thereonf

(FIG. 4),

To Egke the toy run, when a known pull-back type of spring powered prine

-In this condition, the leg portions 3 are held
folded-up againét the force of the torsion coil
spring (not shown) by the engagement of the hook . O/
14a. Thus the leg portions 3 are placed atop the
body portion with their rear suffaceS'facing up- N
wards, and the projections 7 integral with the body
pertion 2 are positioned with their ends facing
forwards, forming the running vehicle toy as shown
in FIG. 1. In this form of the toy, the wheels 6
are posifioped in engagement wiﬁh the support sur-
face to enable the running motion of the toy.

To make the toy run, when a known pull-back
type of spring powered prime mover is used, the
child holds the toy body, presses the wheels 6‘
against the support surface, and pulls theitoy back-
ward so that the spring (not shown) is wound up
by the axle 9 of the wheels 6. Tﬁe output shaft io
on which the spring is loaded is alsc forced to turn

plockwise-in EIG.-H, causing a corresponding rotation




t he spring 16, so that the hook 14a is di sengaged fromthe edge of the

openi ng 3a. Wereupon the leg portions 3 are urged to spring back to thesf
‘e%- tended position in relation to the body portion 2 by the restorin :

force of the torsion coil spring (not shoﬁﬁ) wound around the shaft 1
whi ch attaches the leg portions 3 to the body portion 2. As a conse-
quencé, the rhonboi dal nenber 20 protruding fromthe rear end of the
prot uberance 4 is knocked_agai nst t he support surface to produce a

tur ni ng moment ©F r BAR- C&MoA 1f or Lo sEquSREdns & he atrPRRd iRRrBIoN he cent -

rifugals force ngrated by.the rapid rotation of the leqg portions 3. This
jerks the toy,gﬁhgéﬁ ﬂﬁggn&&@bggh%PFaH§Fbﬂﬁe&q%ﬁ%?%iW tthe, 19k o t he

S0l & surraces 18BeohatantPaReL a6or Hnd ] G5 o Ao bhbhg ng Wit h t he

aga nst the 11agrl2ienokEo Lt BUbRRY shdt e TH e S SR S

Tl ust- rated 1o RS R APPSR B D o R A Y 6 ad st

the reaction féergggemeant’ ¢d h@intained leaving the cam 11 slipp-

. _ ing around the shaft, théreby Qinding up the spring
(noﬁ shown). '

When the child lets the toy go under this
condition, the spring begins to unwind to.make the
wheels 6 rotate, causing the toy 1 to start running.
As the output shaft 10 turns further counterclock-
wise in FIG. Y4, the external arcuate portion of
the cam pawl 1la hits the end of the hook 15a to
raise it, forcing the lever 13 to turn counter-
.clockwise in FIG. 4 against the elastic force of
the spring 16,.so that the hook 1ll4a is disengaged
from the edge of the opening 3a. Whereupon the leg
portiohs 3 are ﬁrged to spring back to their ex-
tended position in relation to the body portion 2 by '
the restoring force of the torsion coil spring
(not shown) wound around the shaft 18 which attaches
the leg portions 3 to the body 'po_rtion 2. As a conse-
quence, the rhomboidal member 20 prq£ruding from

the rear end of the protuberance 4 is knocked against
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bringing the toy to its; erect posture, thus ensuring that the tey can
peformits standing notion. Because of the provision of the pair of pro-’~
JA&;;vns_7 whi ch serve as neans for restricting the rotation of the |eg
pO bns when they are rel eased so t they can takeup a substantially
extended straight posture relative to the body portion of the toy, the |leg
portions can be brought to an instantaneous stop when they have reached

their extended position after- being released fromtheir f ol ded- up
position, nekh&JsipphessSkhkeate RLOPIeRRd & zfrm%i Shad 2F € ere will
still be an excessb?eaction force when the toaﬁhas g@ﬂ?andegr%%bthe f hgor

surface, buttisimdiidee) airirésponybeebstAé abe18hO¥irdededlehite ends of the
|l eg portions 3, the toy 1 is able to nake an inertial novenent for an

appr opri at e difstigaicfantid egemerdtedi bg the phphdi PELREIbUr ©f SO that any
remai ning nonent in the forward direc- tion is cancelled out. In other

wor ds, any &hseded draxtiemihi ngilatsejerks thy bag,readkhddhalss stand- ing
posture is converted into.a force which acts to let the toy nake a forward
i nertial noRevedeamhiinantionrediinteta sobot) nyppdatar the 2hirs ena- :

rotating it through about 90°, so that it lands on
the floor with the sole surfaces (second sﬁrfaces)
30 of the leg portions 3 engaging with the support
surface. | ' W
The force with which the projecting member 20
is knocked against the floor surface can be controlled
by changing the distance between the member 20 and
the floor surface by turning the member as 1llust-
rated in FIGS. 8 (A) and (B), and it is thereby
_ possiblé to adjust the reaction force reqﬁired'fdr
bringing the toy to ité erect posture, thus ensuring
that thé toy can perform'its standing motion.
Because of the provision of the pair'df pro-
jections 7 which serve as means for restricting
the rbﬁation of the leg portions when they are
feleased so that they can takeup a substantially
extended straight'posture relatiﬁé to thé bbdy _
portion of the toy, the leg portions.can be brought
to an instantaneous stop when they have reached their

extended position after being released from their



Bl'es the* sure. and stable landing of the toy on the support surface with no .
dangér of it tunbling forward, after it has assuned the standi ng post y N
The sequential notion of the toy during .zs transformation in play
until it assunmes its standing posture ad b robot is illustrated in FI'&—4.
CLAI M5 1. A sel f-propell ed reconfigurable running toy capable of both a
transl ati onal novenent across a support surface in a first configuration
- and a rotatio& enent t.0 transfq£n1|t to a second configuration while
it is.being p 9§8 A4Ph POsdda g e ormirke nkQi PEOAUEBNgi t udi na
axi s wheel genbl att he%.to the frame nenber; a notor assenbly
attached to tﬁe PRGfich is capabl e of operatively driving

t he wheel asseanyT%gg qﬁ}gﬁgggg éﬂﬁﬂ? {egg §E§0E$§%SPQPQ£t surface;

r
and means -for rotating %t Re Loott®ah =53 % nsverse to its

| ongi t udi nal t [ I t [ ubstantially
vertical posi '?Ii{]gﬁ g?earp%p o;lfa%nt e Wd}ﬁ d’EH(; ?%éssﬁir?(tyfg?ﬁgﬂﬁg?ént tally
horizontal poghti 88n’k &hR %&ﬁ{ﬂli@rysav&%éfs?‘nﬁ apONFhovDyeaENE after a
predeterm ned period of translational novenent and i'ncluding a base nenber

pivoted to thghe ends of the leg portions 3, the toy 1 is able

to make an inertial movement for an appropriate
distance while maintaining lts standing posture,.
so that any remaining moment in the forward direc-
tioh is cancelled.ouﬁ. In other wofds, any excess

. force remaining after the toy has reached ité stand- \
ing posture is converted into a force which acts
to let the toy make a forward inertial movement
while maintaining its standing posture, This ena-
bles the sure and stable landing of the toy on the
support surface with no danger of it tumbling forward,
aftér it has assumed the standing posture.

The sequential motion.of the toy dﬁring its
o/ transformafion in play mode, until_it assumes 1its

standing posture as a robot is illustrated in FIG. 9.
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- menber and providing alternative near§ -for nounting thé runni ng°toy

d support surface said base nenber being | ocked to the frame nenber
in the first configuration; means for releasing the |ocking neans after the
predeterm ned running time, nmeans for causing the-'unl ocked base nenber to
rotate abouCL&R® pivot with sufficient force to cause the frame menber to
rotate, whereby said toy.is stood upright on said surface on said base
menber in the second configuration, said base menber carrying auxilliary
wheel s to enable tfAesaldyrrarelied seeeonfd supptileguemtngntayocemablenue novenent

over said suppgy tbol?llﬂ][af @9&511@990451?6?%&%& rg%@bg{)gf@gé%&r@gs@fgpe 20 Se {,2E g

defining the range of rotation of ase ne projecting nmeans
its undersi de FOBE1gerRtaer iand 2 Heotatingltmavsmpae dootransfarm on of the base

nenber to causiz 8or£aetom coff fghieat UnCohIRNeE ALBe D HiSydOLREH 0N of the
base nenber 2. A%tog.accordi ng to Gaim1l, wherein the base nmember can be
rotated to a pcé)gf’f Fn which it extends substantially coaxially wth
the frame nmenbet, inawhiade pamberi havingea tivngstudihal eig; humanoi d robot, the
frame nenber sinul at ianghtetle bod bot and t he base nenber

of the r _
simulating the | egs &f "the Fobt }yfttacke‘f&)‘? a‘becgrﬂ?%&e? ™ ai m 2, wherein

t he base nenber is biaf notat essemblgianthabel aopetie foimd agsbeaxnd t he .

S e B PGS RToBR0N 80 aftpgae il ndS0r 70 L0 Ol

' ' assembly for translational movement across the support
surface; and _ - -

means for rotating the fréme member_about an axis \,J

transverse to its longitudinal axis sd'thét its lohgitudinal axis
is moved to a substantially vertical position at approximately
90° to its initial substantially horizontal position at the start of
said translational movement.after a predetermined period of
transiational movement and including a base member ﬁivotéd to the
frame member and providing alternative means for mounting the
running toy on said support surface said base member being locked to
the frame member in the first configuration; means for releasing the
locking means after the predetermined running time, means for
causing the unlocked base member to rotate about the pivot with
sufficient force to cause the frame member to rotate, whereby said
toy is stood upright on said surface on said base member in the "

second configuration, said base member carrying auxiiliary wheels to

enable the toy in its second configuration to continue movement over

said support surface, and the frame member carrying stop means for

defining the range of rotation of the base member and projecting

means on its underside for contacting the support surface on

rotation of the base member to cause a reaction to the force

generated by the rotation of the base member

2, A toy according to Claim 1, wherein the base member can be

rotated to a position in which.it extends shbstantially coaxially

\
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5. A t'oy according to any one of C ains 2; 0 4, wherein the frane ne
I ncl udes a pair of robotic arm appendages. 6. A t oy accordl ng to any c@% :
of Clains 2 to 4, wherein the frane nenher |nclud t W ngs. 7. -~A
t'oy according t‘%thrsheoﬁ’éa"@fm@“&?‘wsi“l"%ﬂspﬂﬁ’etrié’f‘nqleh@g s&f“@ i°fg” means

i ncl udes means whREnAAM YoBXE , L ¥R EBAR hQﬂbJrorsﬁﬁ‘ulfaQing’ qhatiday &f thberdboane
menber. 8. A toy accordi ng to daim?7, the wherein de(gar ee of projection

of the projectiamnd theahase aRmbrs ¢imyleging the Jegsoof 4becFRhoky to O ai m 8,
wherei.n said project nmeans conprises a rotable |ever that can be positioned

at varying distancefromthe or urfac according to any
one %’YCI aims P'to Bt %h%crc@fﬁfrtggg ‘%183 n{i Hﬁe%(]jiﬁpwe eau“’igmg A rber s

ext endi ng f or wayidupdatleberd canm stendaaiandt pagalane! tHeoatdid 1l bagyi Whekilsabraxi s
thereof. 11. A trg¥ @ecaco%i gghtﬁ any one of Clainms 1 to 10, wherein the

notor is a sprlng prope 8. 12. A toy according to Claim1l, wherein
the nmeans for rel easi ng the base nenber is activated by the spring

propel | ed notory,, aéo"rei/ng’ﬂ%o% 103 | QhaF¥inOBke Qkgh | iclBdel whidLsl2,
i ncl udi ng neans for refal ning said base nenber in a position in which it

overlies the frawegsmnebedsaortyits | ongitudinal axis substantially parallel
to the longitudinal axis of the franme nenber and nmeans are provided for
retaining the base renber J0a55 GoPSy bhe'be BlafasPh oS HeB8Eh the

frame member includes a pair of robotic arm appendages.

\_/ _ 6. A toy according to any one of Claims 2 to 4, wherein the frame

. member includes a pair of wings.

7. A toy according to-any one of Claims 1 to 6 wherein the
projecting means includes means for varying the reaction force for

rotation of the frame member.

8. A toy according to Claim 7, the wherein degree of projection of

the projecting means can be varied.

9. A toy according to Claim 8, wherein said project means
comprises a rotable lever that can be positioned at varying distance

from the support surface.

10. A toy according to any one of Claims 1 to 9, wherein the stop

means comprise pair of members extending forward of the frame member

and parallel to the longitudinal axis thereof.

11. A toy according to aﬁy one of Claims 1 to 10, wherein the motor

is a spring propelled motor.

12. A toy according to Claim 11, wherein the means for releasing
the base member is activated by the spring propelled motor.

SN



per| od of translational novenment of the toy, said neans conprising a °
m} ally nmounted | ever carrying a | at chBdg nenber at one end and cam
ower nmeans at the other end, a camco-operating with the cam foll ower.
means to pivot the lever to nove the |atching neans froma | atching

posi tion to a el epsiodtaRRehidRoaly bAL Vel fhsal 1] BSIAL Im@ﬁldilqgmgt of

the toy, the lever being resiliently biased to the’ latchin i on of the

| at chi ng menbePt ’i?f'aiﬁ\iﬁ);?a%(hﬁfﬂlwbﬁb Iy epsdtign Gpathi't ®veslieshi ch in

the non- robotine PASle!l hiibe?! PN &S 13 AludehA taxisliubétixﬁqgf‘fﬁ g%@:ﬁ' ef t%&.
capable of a tran%atlonal nopvenent across a sup gﬂ'e surface "a
g

converted frorfPatVencestyiinyl ax1gnd; thy (fapme, mep flriesnd arer poevided
t ransl ahl o?al ﬂmvmm:@mﬁéI&Isagnemeirﬁn%ai@fﬁaﬂtﬂgr’iwf&g adptfeqk Hidiegal
axi the fra r 0 ns

s, rIBdTREr ¢ ML@&@QQ ddVenLAd Y ihel §5§> %takﬁemcfag ' GmpFYRE

conprising a V\/neel asse a notor asse attac
menber for trd’f’rSP'aﬂlﬁngWéeﬂ rkaver garsEinmer b%@hénsuppbct agueienead andbase

menber pi vot alday mlimvéxd mggné he fraTRnlEThg! Jg_ram tiﬁgté%’:ﬁ“t . cfm.

position in which it overlies the frame nember an a ositronin
ext ends subst fPLiarerymenskital riyoti the Lpeer sagiavedthralatstiingoteansef famaae

nmenber after u@rcamr@n Jlrcqusftoaapfaéhmgelpxsilﬁ%eud rotd¥@npaGf nMeNbDer
simul ating the lag%a robotic fi % means for biasing the base nenber

to its extenddd PAveReng e thevfh Ehf 1eBeibelos TePiLienE1%f t he
frame menber aﬂdsénaaBStﬁeonataﬁlﬁgnﬂostiheorb%?etﬂaélibe&hﬂn@ hdmbedE€Xt ended

position and;
14, A toy according to any one of Claims 2 to 13, which in the non- W/

robotic position simulates an aircrafe,

15. A reconfigurable toy capable of a translational movement across
a support surface and that is converted from a vehicle into
a robot after a predetermined period of translational movement

- comprising:

a frame member having a longitudinal axis, the frame
member simulating the body of a robotic figure;

.means comprising a wheel assemﬁly and a motor assembly
attached to the frame member for translating the frame member across
a support surface;

a base member pivotally mounted on the frame member for
movement between a position in which it overlies the frame member
and a position in which it extends substantially coaxially with the
longitudinal axis of the frame member after rotation tﬁrough
approximately 180°, the base member simulating the legs of -a robotic
figure;

means for biasing the base member to its extended position
in alignment with the longitudinal axis of the frame member and
means for locking the base member in its unextended posifion and;

means for releasing the base member from its unextendéd

position overlying the frame member after a pre-determined time

A
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the frame nenber after a pre-determ ned ti during the translation

the toy in a vehi fion subst congi.t-yudi nal

suppor t surfacg K’fvﬁ éﬁynttrﬁesrgtt P of(r)l\é cgrgsacrgge%it&% %on %@armverrenf of

t he base menbemsubstamitiaklyt bonmudtmsmerswmwé e&etm thametarivher
automatically to_a positi i Wmchltslo | udlnal 0, ned
substantial |y \f@i"f?%&rﬁte tb%l&hﬁnrﬂﬁv@mﬁ?t &5t Bx PAE é"lembaéfg}érﬁqvgoéoatﬁh?m tial
subst;ﬁt ially Heosne menbér gotitesobhgdrané glenber Bhtommtppally swurmsf aewitisucin

t hat en the t

configuration |“t?'¥|}§eis g%“dith%{’ "Q‘%‘i‘é?ﬁ@ Bgmoﬁéﬁb%gggt&t&%@s Bgﬁ%iﬁa iy
surface. 16. Aasesd Jiszl)?)esilfI e@m@&mﬁﬁeﬂgu?(hbte anoynitdpdbsubstintely a

transl ational mey£sERh1 a;rorsQéﬁonap&meittoSldﬁé APpbit Bubtdcil GRAT LM ghd PN
and -an aut OITB.tIgFCOﬂVEI’SI on into a second confi guratlon af’ter a

predet ermi ned (BFi'WT BfTRIRatRs itF FCXPTPRF AL MASSEPRS Eofohosis teonfkgrahion
configuration Havifigtaod apgigitdonanearise hohdredn aher Sagdpoet urf&:.from t he

| ongi tudi nal axis of the toy in its first configuration conprising: a frane
menber having a longitudinal axis and a forward end and a rear end; neans
for translati ngét heA seyi-propéldefli rexionfigfriatle abyotapadblo s béth support

surface; a basq JROARIoRd1Y Rblneke UBEL Y shPpdrdCol e th §NAQL the frame

freans f Gr rel-easi'ng the base nenber from i%'g unext ended position overlyi ng

éonfiguration and an automatic conversion into a second
configuration after a predetermined period of translational movement
R the toy in its second configuration having a longitudinal axis

rotated approximately 90° from the longitudinal axis of the toy in
its first configuration comprising:

a frame member having a longitudinal axis and a forward
end and a rear end;

means for translating the toy in its first configuration
across the support surface;

a base member pivotally attached to the forward end of the
frame member;

means for biasing the base member to an extended position
in alignment with the longitudinal axis of the frame member in its
second configuration;

means for retaining the base member in a folded position
above the frame member in the first configuration;

means for releasing the base member from said folded
position, the base member having sufficent weight that on rotation
about its pivot point under the action of the biasing means the
forward end of the frame member is initially 1lifted from the
support surface in a first direction of rotation, which causes a
reaction force between the rear end of the frame member and the
support surface to then rotate it in a second opposite direction
whereby when the second configuration_is formed the toy is finally
positioned upright standing on the base member with its axis at an

* c L L 1 *



means for biasing the base nember to an ex®xmded position in alignment with |
}T%ongi tudinal axis of the franme nenber in its second configuration; /
for retaining the base ne il a d ifd e e frame* -
nMeRDEr i'n the PRELE °%&Wfﬁ’fﬁm5ffgvtr?s6rre%r?‘sn Pgér %?’é%igl%i%&gsq?ﬁgp%\gséﬂé:mnber from
sai d fol ded posédgieadidaheakiase nenber having sufficent weight that on
rot-ati on about its pivot. point under the action of the biasing nmeans the
forward end of the franme nenber is initially lifted fromthe support
surface in a fl7st Adselfepropelded necarfigurable chnuiagstey substaotialiyf 8% ce.
between the regl, &nd.Ofnokbfy WiiEFePliRe B0GHEheralRROrt surface to thehe
rotate it in a second opposite direction whereby when the second _
configuration is formed the toy is finally positioned upright standing on
t he base nenber with its axis at an angl e of .approxjmately. 90 fromthe
original position of thetongrtudi nal axis. 17. A self-propelled
reconfigurable running toy substantially as described herein with reference
to the draw ngs.
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