*ROTARY- TYPE ELECTROVAGNETI C ACTUATOR FOR TOYS 5 _ This invention
relates to a rotary-type el ectromagneti c actuator appli cabl?;‘g t§ ;
.steering of a toy autenobile, the opening and closing of a ato
Yrobot, the blinking of an eye of a doll, -etc. Mre:particularly, the
|nvent|on rel'ates to a 10 rotary-type eletironagnetlc actuat or whi ch nmakes
possi bl e back-and-forth rotational notion through an angle of [err] or |ess

by the energi zation of a coil, and mhereln brushes for supplying the coi
on the rotor side with el ectric current on_to adéust a_15 home
posi tysgn to which theRPBbBV‘TgPFeFEFﬁFﬁOMﬁgﬂngg éﬁ URTOR | FQR  TP¥San

exanpl &€ of a conventional rotary-type electronagnetlc actuat or adapted to
steer a radio-controlled toy autonobile. -As 20 shown in Figs. 5 and 6,

t he conventional el ectromagnetic actuator includes a generally box-shaped
actuator receptacle 1 nolded as an integral part. of a synthetic resin

chassis |a and having bh§suggsgn§igﬁ nggteﬁlﬁ¥lﬁ295t§?% ga%e 1. and é

conprising a 2 magnet “sécurely nount e

05117, S0l endpesspoggm itk e el e 8 Chocaserilngcer
and has both its a to? automobile, the opening and closing of a hand of
a toy robot, the blinking of an eye of a doll, etc.
'More partlcularly, the invention relates to a-
10 .Irotarf-tyoe electromagnetic actuator,whioh.makes
| possioie back-and-forth rotational motion through an
angle of 360° or less by the energization of a coil,
and whereln brushes for supplylng the c01l on the rotor

51de w1th electrlc current also functlon to adjust a

~i5' home poSLtlon to which the rotor is returned.

Figs. 5 and 6 illustrate an examplefof a
conventional rotary-type eleotromagnetic_actuator |
' adapted to steer a radio-oontrolledttoy automobile. As
N 20 shown_in‘?igs.-S'and 6, the oonventiohal |
| ' eleotromaooetic actuator inoludes a generally
'tor-shape& actuator receptacle 1 molded as an integral
part.of a synthetic:resio.ohassis la and having its
. upper 5£dé open, a cylindrical stator_z_oomprising a
25 magnet seourely moﬁnted within thefreoeptaole~l, and a
| generaliy'I-shaped rotor 3 arranged yithinuthe stator 2
'in'conoeotric.reiation thereyith. . A shaft 4 fixedly

: penetrates the rotor 3 at its center,and has both its



ends rotatably supported by bearings 5a, 5b formed in respective openings

| ocated .in the upper edge of the receptacle 1. A coil 6 is wound on an end
portion of the rotor 3 and is adapted to be supplied wi-th DC power (+),(-)
through flexible | ead wires 6a, 6b connected to respective, ends,of the.
coil. A forward or reverse torque is produced in the rotor 3 by

changi ng. the polarity of the DC power sufpled to the coil 6. - A cover 7

of recept & do This' EStAsRBLY GulpOstRa BY, BHHRiAGs o2, F%%%@%?d”ﬁ@elﬂp;' o
si de of the St@égﬁegtlvghSﬁéh@ﬁnglBEEt@QVQB FnkSu ggggegdhg bgCEpge a

aperture 8 through which lead W res 6a, 6b of ed out

fromthe receptagkpticleSLOPPRr §0id 698s ABuhEr ohi &ht kRd bB?t@Bﬁ'%fOf
rotation of the rotor ‘3 in the forward and reverse directions are secured

to the inner wehe gotbace ahdtbe asapeed?toVbensupplsed witaf pthidwer
~rotary-type el ectromag- neti-¢ actuator having the:above-described

constructlgn 20+) i 5 (Adt theonghsfippkibllenl thdcwirest 6apdgbhedaaectadi n t he
deenergi zed state, both ends of the rotor 3 are attracted to the Nand S
magnet i zed portponsSDeCthEeseaderOQ SbethanltheApﬁeramd ot rkwerseor 3 is
mai nt ai ned, as shown in Fig. 6. |f the DC power .i's now 25 -supplied to the
coil 6 with thEOEQPQriﬁypgﬁéﬂﬂeﬁanlghGGrOFﬁé ﬁobﬁrcbamﬂlhgrsbate in the.

direction of aFFBMIA in. Flg 6_until it strikes the. stopper 9a, at which
angul ar positiBf ?ﬁétYOPSr'EemPFIPBEGHeﬁﬂppl?ﬁet° the coil 6. A

cover 7 made of synthetrc resin ls afflxed to the edge
10
" or other- sultable means to cover the upper Slde of the
-'_stator 2. One 51de of the cover 7 is formed to include
an aperture 8 through whlch the lead w1res 6a, 6b of
coil 6 may be led out from the receptacle l Stoppers
15 9a, 9b for llmltlng the angle of rotation of the rotor
3 in the forward and reverse. dlrectlons are secured to
the inner wall surface of the stator 2.
" When the coil 6 of ‘this rotary—type electromag-
netic actuator havihg-the above-described cohetruction
,q s not being supplied with ohrrent ahd,hhehoel is in
: the*deeherQiéed state, both ends of the rotor 3 are
”'attraoted to the N’andhg'ﬁeghetired portione”of the
' stator 2 so that the posxtlon of the rotor 3 ls
malntaxned, as shown in Flg. 6.' If the DC power is now
'25 supplied to the coxl 6 w1th the polarlty shown in Flg.
' 6, the rotor 3 w1ll rotate in the dlrectlon of arrow A

"'ln Flg. 6 untll it strlkes the stopper 9a, at whlch

'angular posxtzon the rotor 3 wxll be held. The

i

of the open upper 51de of receptacie 1 by an adhesxve N\~

P



¥3- resulting rotational torque'is fransmitted fromthe shaft 4 to the
front wheels (not shown) of the toy autonobile through a |inkage nechani sm
tnot:- shown), so that the front wheels will be steered to the right (or
left) side. If the DC current -supplied to the coil 6 has a polarity which
is the opposite of that shown in Fig. 6, thg_rotor 3 will rotate in a
direction opposite that -of arrow A until it strikes the stopper 9b, at.
which 10 angul arr@ositiep ideatDbEl Stdtdte bps meratehiieted ffomhehgurrent
supplied to coil 6 is cut off, the rotor 3 will be returned to the hone
posi t M shown i nsiFafit 6 by the fmgnetwieébscenot shews! adbdrtRe ¥éen t he
rotor 3 in this conventional actuator 15 rotates back and forth in the
manner  descri bed,autemdieblie v hegugh, a 6binkagaemechanbssw ngt bsdkwahe &ort h
in the direction of the rotor 3. As a result, flexure stress concentrates
at the portions via% the £oentevheels cwdlliPesstecred becthel night (or
together. In 20 consequence, these portions.tend to break, causing the
actuator to nal f k@ bnSid@ot her problemw th the conventional arrangenent

5 {hat & spring, 07 ce, posReSRetehLLhe Leath 1 o8 Sing ol {TE his e
' polarity which is the opposite of that shown in Fig; 6,
the rotor 3 will rotate in a direction'oppoéite that of
‘arrow A until it strikes the stopper 9b, at which
\_J 10 angular position the rotor 3 will be maintained. If
the current supplied to coil 6 is cut off, the rotor 3
will be returned to the home position shown in Fig. 6
by the magnetic forée of the stator 2.
When the rotor 3 in ﬁhis conventional acfuator
15 rotates back and forth in the manner described, the
lead wires 6a, 6b of the coil .6 swing back and forth in
" the direction of the rotor 3. As a fesult,'flexure-_
stress concentrates at thé portions where the coil 6
and lead wires 6a, 6b are soldered together. 1In
20 Consequence, these portions tend to break, causing the
gétuaﬁor-ﬁo'malfuncﬁioh. Anothér'problem'with the
conventional arrangement.is that a spring force
possessed by the lead wires 6a, 6b inhibits the motion
of the rotor 3 and does not ‘allow the rotor 3 to‘returq
95 to its homé position in.aistabie ﬁanner. 'Conéequéntly,
“when this eleCtromagﬂetic actuator is mounted on, say,
the chassis of a toy-automobilé and the rotér shaft 4

is connected to the front-wheel steering linkage
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25 to its home position in a stable manner. Consequently, when this

el ectromagnetic actuator is nounted on, say, the chassis of a toy
autonobil e and the rotor shaft 4 is connected to the front-wheel steering

| i nkage -4- mechanismin order for the actuator to be used to steer -the.
toy autonobile, there is no assurance thed~the front wheels will always be
aligned straight ahead when the coil 6 is in the deenergized state. This
can inpede the HRSHAHRIMJN Arder FRD-BUNAIYALPT 50 RR oMM | &0 i5FLLY ace
and detract fron1the steerabi ity of the toy autonpbile. Moreover, if;

machi ni ng or ass¥hHAY @r‘-’r‘iﬂ‘“ﬁ%@r%{ Lhened § r‘?ﬁlta%’i\é@“%ﬁ hthgt1e nkagey

mechani sm or t re is.,an .error electro net i

a_c]t Iua’aqr onI t heE W RS "f)lrua %W?E%t I n e‘? foéige{]%b%eﬁ%%? I S0y h| s
wt ! odirectly thaecéo & stg aixggk%eﬁefefeoqeaéé#é’&ies@gté. eu,%f)snt Wpeel s

relative to th one pos |t as ares tF& f ront

P the str o gniHEned, Pl HiEcsfhiadile Br J AiSbition Il O TR RN ©
wheel's is a troybl GRHE &Nh td %@Wd&f@é&‘ £ 8 e st de PAKIET i 97 the
nmovenent of the Tead wires 6a, 6b that swing with the back-and-forth 20
rotati o_nal | not |&n tHe tﬁ@._rﬁﬁm&f@ tm;;}_eedqg),_e,deﬁ_ xﬁé_*@nlnmg or
| assemblyjerrqrslgxist in_;he_front-@heel;steering
linkéée mechanism or there is an error iA_thefmounting
10 of tbe e;ect:qmagnetic_actugtor_on;the toy chassis or a Q;)_
machining érrqr in the receptacle 1, this will directly
affect_the_st:aight—ahead_éttitude-of the front wheels
relative to the home position of the rotor 3. as a
- lrasult ‘the front wheels will be offset to the le:t or
15 right and will not be maintainable in the stralaht—
aheaq attlpude.. Correcting for this offset of the
front wheels is a tfo@blesome_and time-consuming task.
Further, in order for the movement of the lead
wires-sa, 6b that swing with the back-and-forth
20 ro;ationél_motion of the rotor 3 not to be impeded, the
aperture 8 through which these wires are passed must be
' made:large in size. When this is done, however, sand,
_ﬁgst and other contaminants readily penetrate the
inte;ip:_of the :eceptacle-and cén cause the'actuator
25 to develop a va:iety_of.problems. In.addition, si@ce
.the_receptégle 1 is_molded as an inteéral part of the
. chassis, use of the electromagnetic actuator installed

within the recgptécle.is restricted to. the toy



‘aperture 8 through which these wires are passed nust be nmade large in size.
Wien this is done, however, sand, dust and other contam nants readily
penetrate-the interior of the receptacle and can cause the actuator 25 to
‘devel op a varjety of problems. In addition, since the receptacle 1 is

nol ded as an integral part of the chassis, -Gse of :the el ectromagnetic
actuator installed within_ the receptacle is restricted to.the toy =

aut onobi | e excl uspuppobider B¥Clugd vedvuaser thaknshepackyagororasspe beher
purpgse. A problemthat results is higher cost. 5 ~ _An objec& of ,the
presé@@_inventionuF§dt%°ﬁr59@&6°§h§§n8259936hpo§ePrPS%EBo§PaFoFSPV-Ffpés

el ectromagnetic actuator far toys in which it is possible to supply current
stably with Iittl-*?ﬁ?ﬁ §PSFailure by elininating breakage of the Iead
‘wires that carry.the 10 current, and in which the hone position of the
rotor can be easily corrected in accordance with the toy to be operated. In

accordance with the prgseps LOYeRE Qe LB8SEACIALRALOBROGL &5 ALbgkagdaby

providing a r8tary-type 1 ect romagneti ¢ actuat or a"toy conprising a

seal ed housing. agekbkadhdlboskd! dbw-costCRBRALYLIgpR EAGBEEohbyRdLYC
\ _ g, a rotor arranged wthin"The stator in
concentric . actuator for toys in which it is possible to supply
current stably with little risk of failure by
eliminating breakage of the lead wirééhéhat cérr& thé
current, and in which the home posifidn of the rotor
can be easily corrected in accordance with the toy to
be operated.

' In accordance with the present invention, the
foregoing object is attained by'providing'a'rotary-type
15 eiectromagnetic actuator for a toy comprisiﬁé a
~ “sealed housing, a cylindrical stator - .

comprising a magnet fixedly'mounted'ﬁiﬁhinathe housing,
a fotor arrangéd Qithinithe'staﬁor in éoﬁéenﬁric
relation therewith and having a shaft by &hich it is
- 20 subported so as to be rotatable within thé housing, a
wcéil_wound on the rotor for céusing the rotor to rotate
--Eaék'and-forth'bf being energized and deenérgized, a
} maﬂnm: ' having a generally"reétangular outer
 periphery and a pair of current feeding bars and fixedly
25 secured’ to the shaft of the rotor for subplyiﬁg current
J"fo“ﬁhe coil, . a rotor positian cbt:ectihg_
memberraéjustéhly mounted inside tﬁé-hdusing and in concentric-

. relation with respect
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relation therewith and having a shaft by which it is 20 supported so as to
be rotatable within the housing, a coil.,wound on the rotor for causing the
rotor to rotate back and forth by being energized and deenerglzed a menber £
having a-generally rectangul ar outer periphery and a pair ,of current -
freeding bars and fixedly 25 secured to®te shaft of the rotor for

' ZSPEL¥;BP Cﬁ;Lﬁ&%&&g t he, co%émﬁd%%ﬁégtor E03|t|on ﬁorrectln? menber the,
' ;ﬁ%?ggf ngyt h(Ga Cta thf houzlgg; ﬁ ﬁ%&HOf cur r!ent I;eedl ngafb&éhes ?%
f eedi
correct~ i ng nofesaitl Mhehl rltidy o Fietcli 3004 coﬂ%%%%%‘r%&%%m ve

one of the currgy | B3 A Sl eAE 18 hEsTRY 'c g

electrically insulated fromthe position correcting ne Energlzatlon

of the coil_whigik bf!@teeeniidt’ ficding Adlrsy Vhetelr mwwm&t he
brushes and®current suppl'yi ng menber. Accordingly, the current is fed .
through 10 the ax eleciriehily dnsulatedifiron the pbeitiun 'citrecting sdmderl cad

wires can be prevented. Wen the rotor position correcting. menber is

turned, the current Emexbx@ptuqaheé theecgedl | yhieburetataser bhe tatee the

current supplying menber, “which is being_enbraced by the brushes, to
back and forth is performed through the’ brushes and

‘current sq;ﬂyinglmmbere Accordingly, the current is ﬁaithnxgh
10 the ceil_rel;ably ahd breakage of the current supplying L_)
lead Qires can be prevented. -When the rotor positien
cdrrecring.member is turned, the current feeding
brushes integrally_secured'thereto cause the current
suéply_ing mesber, which is being embrace¢ by the brushes, to
15 rctate'tggether with the rotor in the direction in
whieh the position correcting ﬁember is being turned..
This makes'rt_pessible.to-correct and set the rotor
-hemelposition,_which prevails when the coil is in the
deenergized_state, to conform to the toy being
20 oéeraredl.
N Siqce'such qompppentS-as_the stator and rotor are
peunted within.the.housing to3construct.a separate
unir, the actuetgr_is_suitable for.general-purpose use.
.  other features and advantages of the present
25 invention wiil be_apparent.frpm.the followihg--
| &esCription_raken in conjunction with the accompanying

drawings, in which like reference characters designate

the same or similar parts throughout the figures



15 rotate together with the rotor in the' dlrectlon I n which the position
correctlng menber is being turned. This pakes it possible to correct and
et’ the retor home position, which prevails when the coil is in the
deener gi zed state, to conformto the toy being 20 operated. Since such
conmponents as the stator and rotor are nourted within the housing to
construct a separate unit, the actuator is.suitable for general-purpose
use. O her featwﬂhﬁ%ﬁmﬁadVantages of the present 25 ‘invention will be
apparent fromthe follow ng. description taken in conjunction with the
accorpenyi ng drawi ngs, in which |ike reference characters designate the

sane or simlar parts throughpout the fjgures .- thereof. Fig. 1is a
sectional view illustIng: HrefIeTe %ﬁﬁoﬁ+ﬁ¥n¥l%?sa;?5¥%?y@type

o CoRanet © SorePSHB ad SRt §8, BOFRHIRRCRYIL Ddde draaRlic
F9: Sors 2 TIoma Ml | bl rating 2 Qeﬁ@aésgewuﬁn@gg g@@ge% a rotor

"position cor recti ng nme accor Ing to e pr esent | nvent
invention;

Fig. 2 is a 5eétiona1 view taken along line II-II
of Fig. 1;
'Fig.'3 is a front view illustrating a praferred
embodiment of a rotor position correcting member
- according to the present invention;
Fig. 4 is a side view of the rotor position
correcting member;
Fig. 5 isia_sectional view_illuStfating'a
15 -rotérf-type electromagnetic actuator according to the
prior art; and _ |
Fig. 6 is a sectional view taken along line VI-VI

of Fig. 5.

'20. hpéreférred embodiment of'thé_inventidn will now

be.described'with reference to Figs;'i through 4.
Fig.'l is a sectional view illustréting a

- preferred embodiment of a'rotary-type electromagnetic
actﬁafor for toys in accordance with.thé'present

.25' inventioﬁ, and fig. 2is a sectional view taken along
line II-II of Fig. 1. .As shown in Figs. 1 and 2, the

~actuator of the inventioﬁ'incluaes;a synthetic resin

housing 20 having a generally rectangular, box-shaped
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Fig. 4 is a side view of the rotor position correcting nenber; Fig. 5is a

sectional view illustrating a 15 rotary-type el ectromagnetic actuator
according to the prior art; and Fig. 6 is a sectional viewtaken along line §
VI-VI of Fig. 5. 20 A preferred enbodi mrent of the invention will -now
be described with reference to Figs. 1 thBough 4. Fig. 1 is a sectional
- viewillustrating a preferred enbodinent of a rotary-type el ectromagnetic
“actuator for tojenfiderabiemrrReni eh ohe pidaend QEYJ-FIééh@@bnStaﬁ@IrF?b 2

is a sectional view taken along line, Il-Il of Fi 1. As shown in Figs;,
and 2, the act [RRBRTLFLRRA | ?FoﬁlFFE@u§§§u§32¥n%%§%¢% FE§ih°H6h§9ng§ 0

havi ng a gener % ?ngctan ul ar, .box-s onfiguration_ o in on one
a

ed, : 8-
side, a cylindr 1Y eE&z%%n$§|§$ﬂ§n a*Tefhat ?ft?% §egﬁF%F§£ ¥side
ngr?gﬁgbgg ?étor VR i é%é§§t$%S?€O¥?ﬁéng€§?%955qgnﬂh§ ggagéﬁ{#¥cipelatioh'
et Toe EShEEnEALL SER IR PR, LnRd HO0E 98 D° T
rotational centgguifEe@okiti X68bY1 S84 WSEn&%0on one arm thereof. A
shaft 25 is passed through-and-seéured to the rotor 22
at the rotational center thereof. Fixedly secured to
~ the shaft 25 is a current supplying member 26 having a pair
10 of bracket-shaped current feeding bars 26a, 26b to - o
which respective ends of the coil 24 ére_connected.
. The shaft 25 has two ends, one of which is rotatably
supported by a closure plate 27 closing the opening in
the housing 20, the other of which is rotatably
15 supported by a side wall la of the housing 20, the side
wall la being opposite the closure plate 27. The
- latter is integrally secured to the housing 20 by
tapping scréws 28. o |
The actuator further includes a ring—shapéd
,0 Position correcting member 29 mounted rotatably in the
-; ogening of thé housing 20 in concentrié‘:elation with
stator 21 and retained by the closure plate 27. The
‘position correcting member 29 is for adjusting the home
. pdsition-bf,the rotor 22 in the circumferential
25 direction with respect to the stator 21 when the céil
| is in the &eenergized state. The edge of the position

correcting member 29 at the upper portion thereof is

proﬁided with a manipulating member 30 projecting



the shaft 25 is a current supplying nenber 26 having a pair 10 of

bracket -shaped currnt feeding bars 26a, 26b to which respective ends of the
¢oil 24 are connected.: The shaft .25 has two ends, one of which i-s rotatably
supported by a closure plate 27 closing the opening in the housing 20, the
other of which is rotatably 15 supported by a side wall la of the housing
20, the side wall la being opposite the closure plate 27. The latter is
integrally secured to the housing 20 by tapping screws 28. - The
actuator further includes a ring-shap®d-20 position correcting nmenber 29
mounéee rotatably in the opening of the housing 20 in concentric relation
with stator 21 andeadiiedilyegubyaxdly cl Ther mapipulatinhg méhbepodfti on
correcting nenmber 29 is for adjusting the home position of the rotor 22 in
t he circunferentidP“EEﬁWﬁSrQBFV%#ﬂ%Miai thgpheusing ithwoyght an spexte t he
coil is in the deepergi zeq state. The edge of the positiqn correcting
menber 29 at the uglpeq%?'ﬂ'ﬁgtpﬁﬁw?%r_ edge 2t FhR PRAN Fidenhithd ati ng

rerber 30,0 9L S5t Widhatog: 9y b8 Shd FaBUHS! flea T THyPphalen9 Tor0Cr 30
edge-at thegopen Sshﬂ&a?:E BE%H&%.J&%%R éaﬂré@&:fd AibErPo4t £ 27- The i nner
provided with.a b£ush mounting portion 32 c;osely
adjacent:the m#nipﬁlating member 30. As shown in
.?igs; 3_and_4,_strip—shaped brashes 33a, 33b each
~/ comprising a copper plate have first end portions
| 10 thereof secured to opposite sides of the_mounting
portion.32 inlsuch a manner that the brushes oppose
each.other. Brushes 33a and 33b_are_elgct;ically |
insulated from the position correcting member 29 and
fhe.brush mounting portion 31. The other or second
.15 ends of the brushes 33a, 33b are in pressing contact
| with.the current feeding bars 26a,_26b, respectively,
of the current supplying member 26. Thus, the brushes
33a, 33b embrace the current supplying member 26 ffom
the left énd'right sides thereof. The first ends of the



5 surface of the position correcting nenber 29 is provided with a
brush mounting portion 32 closely adjacent the mani pulating menber 30. As
shown in Figs. 3 and 4, strip-shaped brushes 33a, 33b each conpri sing a
copper plate have first end portions 10 t hereof secured to opposite,
sides of the nmounting portion 32 in such a manner that the ‘brushes oppose
each other. Brushes 33a and 33b are electrically insulated fromthe
position correcting nenber 29 and the brush nounting portion 31. The other
or second 15 ends of the brushe§B§3a 33b are in pressing contact th
the current feeding bars 26a, 26b pectively, of the current suppl yiR

26 from the |ofi %‘F%% RSP R PrR SR PR Y ot L eapiRe” "9 eahos

33a, 33b proj ect 22"‘)31;;'1)6 gf 1@@ ﬁé’sﬂfrﬂe&' ﬁ:ﬁ é’ld%\&-es §hte7a forned
ate 7

in the closure p
of each of |ead wre&cﬁ%esa%mﬁ@ém@ léﬁabyareTmcted tel BR& &ndls of
these | ead wires 34a, 34b are connected to respective DC power supply
termnals 35a, 356P eadh Of deadpwirésictmn 3aa$tﬂéspémﬂwenqrt | gheof the
apparatus. A stopper 36 for limting the angle of rotation of the rotor 22
is fixedl % securethem ands df theseé rtead min:eanﬂeaerﬂﬁalammbanecbédt he
stator 21. The

- to respectlve DC power supply termlnals 35a, '35b,
which are provided on a statlonary portlon of the
' apparatus. A stopper 36 for llmitlng the angle of
rOtation'of the rotor 22 is'fixedly secured to the
10 inner circumferehtial'surfaée of the stator.ZI. The
slot 27a 1s closed from the inner side by the p031tlon
correctlng member 29

The operation of the eleetromagnetie actuator

and t Rese projecting ends are.conn cte to one end

§



slot 27a is closed fromthe innér side by the position correcting nenber
29. The operation of the el ectronmagnetic actuator -10- having the
sconstruction set.forth above will now be described. Wen the coil 24 is in
% he' deenergi zed state, each armof the rotor 22 is attracted by the N-, 5
S-nagneti zed portions of the stator 21, assk%own in Fig. 2, so that the

rotor 22 is held .in the position shown. This positiqn is nmaintai ned. stabl
Wi t houle-devi at i arP2TRPT He'& (FFIFRFEHT P HIS e %%f&"‘fﬁsd’%ﬁ“ﬁ essi né

surface contact with the gurrent feeding bars 10 . 26a, 26b. \Wen a direct
currepe i s appli FTTF IR  pol arities shown in Fig. 2 to the power supply

termnals 35a, 35b wit, ' - '
LIS T o R S A0S B TG AN

present .st.at e, the curren ows 1 hto the col

lead wire 34a, brysh ggatﬁé]dﬁ&wdf% ieedi cdythe current flows
eedi

. a
out of the coil via current ng bar 26b, brush 33b, lead -wire 34b and

the (-) term nal ?Srl?a FONSESN Bt i o 1 Eof e Oftd 6 1D OraP v eei ted to
t he respectiv® po arlgles 20 shown in Fig. 2, whereby the rotor 22 is
rotated in the digpglipp &6 eHd©VEHe irotd 22 18théldnin afhé tosirtnon
shown. This position is maihtained'stably,'without.
devia;ion, by the spring force of the brushes 33a, 33b
in pressing surface contact with the current feeding bars
10 26a, 26b. |
Wwhen a direct current is applied in the polarities
shown in Fig. 2 to the power supply terminals 35a, 35b
with thé_rotary-type electromagnetic actuatof in thé
present state, the current flows into the coil 24 via
15 the (# terminal 35a, lead wire 34a, brush 33a and.
current feeding bar 26a, and the current flows out of the
coil via cirrent feeding bar 26b, brush 33b, lead-wire 34b
and the (-) terminal 35b. ngnsequently,*the arms of
the rotof 22 are excited to the reépectiVe polarities
) 20  sbown_in'Fig. 2, whereby'the'rotorrzz-is rotated in the-
'jdireCtion of arrow A in Fig. 2 until one of its arms
éﬁ:ikes;the stopper 36, .at which angular position the
:Qtof 22 is maintained. The rotational torque which
prevails at'this time is transmitted from the shaft 25
25 to e.g. the front-wheeIS'(not shown) of a:toy
) autémobile-via a linkage mechanism (not'shqwh). As a

result, the front wheels are turned to the left or

right from the straight-ahead position.
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strikes the stopper 36, at which angular position the rotor 22 is
mai ntai ned. The rotational torque which prevails at this tinme is
transmtted fromthe shaft 25 25 to e.g. the front wheels (hot shown) of a §
toy autonobile via a |inkage nmechani sm (not shown). As a result, the front -
wheel s are turned to the left or right fr it he strai ght - ahead position. '

Wh th ent bei supplied to the coil 24 i cut off to deenergi-ze the
same. the rotor .22 i BOemnERe, Cory SRbs DELS SHPRI Hore 708 Goon SHow? i n

Fig. 2 by the magneti.¢ f.arce of the stator _21. : Waen .a direct ; _
current is supp ggdggg F%e%%gier?Q%Fn%%%IgFﬁéVeghgpﬁ&ﬁﬁﬁy%olfhose smﬁﬁfin
Fig. 2, the ar ( : RQt Qr [ X Ghat.e ' RQleardsti e QRO it esshown
in Fig 2, mhe?gggggkg%F% o?eféaqusgga?g ?ﬁ&% @%Fgg?%%hgﬁbposﬁfé%i at  of
arrow A in Fig. 22pynthle agnkQic bricks off Phel staltidkea .t he :stopper 36, at
whi ch angul ar position the rotor 22 is naintained. The manner in which the
home position of thewhehol 44 rkiche cResehitod sskawpliikd-itd thle icpigorasected
in accordanée with the toy to be operated will now be 15 described. A
difference w || idepellapikdesceopposd tet tai ghiosehahdwnodint iFdrr.02,t kel r ont
wheel s and the hone position of the rotor 22 due to any assenbly error in
arms of the rotor 22 are excited to polarities opposite

shown in Fig. 2,'whereby'the-rotor 22 'is rotated in a
direction oppoéite that of ar£OW-A'in_Fié. 2 until one
1o Of its arms it strikes the stopper 36, at which angular Q;J
_position the.rotor 22 is maintained.
'The_mahne:.in.whiéh the home position of the rotor
22 (the positidn shown in Fig. 2) isrcorrectéd_in
accordance with_the_toy-tOfbe'operated-will now be
15 . described.
| ‘A difference will develop‘between"the-"'
'-st:aight-ahead-position of ‘the front wheels and the home
position of the rotor 22 due:tb any asseubly error in
‘the electromagnetic actuator, an error in the
o9 installation thereof. or errors in machinihg'and'- 
l_:assgmbly-iﬁ'the lihk;ge'mechanism connected to a king
pin of the froht wheels, as a result of ‘which the front
wheels will deviate slightly to the left or right of
;the-st:aighteahead-attitude. 1f such iéithé case and
25 thié-is to be corrected for, the first step is to
loosen.the_fastening screws 28 of-thé-Clbs@re plate 27
jﬁst.eqough;so;that the position correcting member 29

can be turned@ .This is followed by moving'the



“.the el ectromagnetic actuator, an érror in the 20 installation thereof.or
errors in machining and assenbly in the |inkage nechani smconnected to a
7king pin of the front:wheels, as a result of which the front wheels wll
“‘devi-ate slightly to the left or right of the straight-ahead attitude. If
such is the case ahd 25 this is to be corrd@-ed for, the first step is to
| oosen the fastening screws 28 of the closure plate 27 just enough so that
the position corr SEHRPLAEHNG membesn 3 inythed diTrics ioa odl lkewew BY ®ovi ng
the  -12- nanipulatin%“nenber 30 in the direction of arrow Bl or 32 in
Fig. % Wen thisis dofdd e 1 it&d Sc diSy doieng thenpesiXdomt egral with
t he mant pul ati ng nenber 30 and the g%ushes 33a, SSgCa tacheq tqQ the 5
posi tion cofrectirﬁfﬁﬁﬁﬁﬁﬁngbgmwﬁpﬁ'i ﬁﬁ§e§§ﬁg e (e F%gnmagxpwgatlng
mani pul ati ng nmenb I n ence, the recgtangular _current, supplying
menber 26 eraced reg)nr%%ot%h ,s{f‘?’lﬁ:gﬁ bglli‘(??ﬁsgﬁpaéi §é§ ﬁ{;‘lé?ﬁ eﬁir?rghg'é’esSa, 33b
‘turns in the sanedggu |0 9 %%@g Indd a 10 at the
same time, theé roforlgg gﬁ%°??§ S 5%? gﬁig@rggg eq%n% ﬁegggﬁe direction.
At the moment. the JirQiit iWieRlsS tieP ra¥ipRaa8d nd heftbaqht it ndlebRRmRal
with the straight-ahead attitude, the_&?gr stggs turni ng Phe nanF%UlatVng
menber 30 in the aherraitah@iRg eirrefit «¥plying member 26 embraced from both its
left and right sides by the brushes 33a, 33b turns in
the same direction as the ménipulating member 30 and,
at the same time, the rotor 22 and its shaft 25 also
rotate in the same direction. At the moment the front
wheels are corrected and brought into alignment with
the stréight-ahead attitude, the user stops turning the
~manipulating member 30 in the aformentibned direction
'15 Bl or B2 and then tightens the screws 28.to'fix the
.position correcting member 29.
The aforementioned operation makes it pOSSible to
simply adjust the straight-ahead attitude of the front
5wheels while the various mechanisms'constituting the
/ - 20 appa:atus are left in the assembled state. In addi-
fi;tibn,-since the supply of DC power to the coil 22 is
. perfanm¥lvia ﬂhelnuﬂh&s33a, 3$:and¢:n:enb:nq;ﬂying:uaﬂxu‘Zﬁl
" the lead wires 34a, 34b are not flexed and deformed by
the back-and-forth rotational motion of the rotor 22,
)5 as occurs in the prior art. As a result, the current
feeding lead wires 34a, 34b will not break, the cufrent
can be fed to the coil stably and with certainty at all

> times, and the service life of the electromagnetic
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15 Bl.or B2 and then tightens the screws 28 to fix the position correcting
menber 29. The aforenentioned operation makes it possible to sinply adjust
t he straight-ahead attitude of the front wheels while the various
mechani sms constituting the 20 apparatus_are left in the assenhl ed state.
In addi- tion, since the supply of DC poﬁk?“to the coil 22 is perforned via

the brushes 33a, 33b_and t | yi. | nb t he | ead 34
30 are not 11 cBACARECHEFSP nBA BHOTRAIBYCK- Hrte ${s<,=-{h ?b?5~?| 38 *hokPon of
th t :
fegdrggo[ead mnrésﬁéﬂﬁp9%4%”%?Fﬁbgq@hgﬁé§qﬁi?ﬁ% curren can bhg?’gﬁ g#%

ol Stably andeuhtlngtsPlindhngkl biEREy 200 Lheio8rHbGEih ¢f§ooﬁﬁthe

el ect romagneti c actuat or can be pro reover nce

stator 21, rotogs2g, acaiéefétéueﬁiulag ﬂB&PE& 2§us@r&§§e§t§§§ 33b and
ot her conponents are nounted within the sealed housing 20 to forma .

di screte unit opafbddlés Wusl ABE ohGigBePERE| Cheerybr| oROtnENnyadeathe,
interior of the actuator, the service |ife of the actuator is prolonged

and, by virtue aﬁetbervrbdulMfdeefgahetaetaatunt b8 ppslanbyedadrd, fbegl d of
ut|I|zat|on thus lending itself to nore general-purpose applications. The
actuator can beviftuene$-pheducédlanddennghactbecactuatorohes gost. '

_broader'fing_of utilization, thus lending itself to-

- more general-purpose applications. The actuator can be

10 _.mass-produced_and-manufactured at a lower cost.. ' k—i

In the illustrated embodimént, the rotary-type -
elec#romagnetic éqtuator of the invention is applied to
~the steering of a toy automdbiie. However} the
invention is not limited to this embodiment and
15 obviously één.be;adapted~t6-blink the eye"of'a doll and
ﬁo éhangeovef the cluéch'of a traveling'toy that is not
limited to a toy automobile. Furthermore, though the
rotor 22 in the illustrated embodiment has a
_star—shaped,cgnfiguration, an I-shaped rotor can also
_2g . be employed,,-In addition, the shape of the position |
cor:egting member 29 is not limited to that shown in
.the illﬁstrated.émbodiment.
 Thus, the-present invention has a number'of _
. advantages._;Specifically, since the-feed'of curfént to
25 the coil 24; which is for rotating the rotor 22 back
and forth by belng energlzed and deenerglzed, is
__performed by the generally rectangular current "upplymg

.mamxm'Zﬁ-pnndﬂedcxrtheaﬂunﬁ:25.amdjﬂ£=cunnau:f2ed1ng

i



‘I'n the illustrated enbodinent, the rotary-type el ectromagnetic actuator of
the invention is applied to the steering of a toy autonobile. However, the
Jnvention-is not-limted to this enbodi nent and 15 obviously can be
“adapted to blink the eye of a doll and to changeover the clutch of a
traﬁeﬁing_toy'that’rs not limted to a toy_gggonnbile. Furt hernore, though
the rotor 22 in the illustrated enbodi nent has a star-shaped configuration,

~an | -shaped rotorbfeah%sssgg 388 ?Hp*)9¥§gure§.gc?ﬁg%E£OQitfl.h\e.héEgﬁ?:&ﬁ:the

‘posi tion correcti-ng nmenber Is not Timted shown™in

i 1| ush#at ed enbodf&@g,ﬂﬁgs_,oft BRe P &PBht ISAPBIYing mddider 26) UHRE cubfent

advant ages. Specific y, since the feed of current to 25 the coil 24,
which is for rotaféesgihjeleationi2adsbaak,apdofwilh hyt Bekaw, epgasi #gHiAgd
deenergi zed, is performed by the generally rectangular current supplying
menber 26 provi deiitopossibibatd 25tabihyl supply theecrdilf 2€0iitlhy curreritl- brushes
33a, 33b in pressured contact with the 'current feeding bars of the current
suppl yi ng nenper ®btht héttlerehskfefdfajlured wWueth8Zmor&4bsinté thé
break, thus king it possible to stably supply the coil 24 vith current
with little risk brushesugda, B3btasenbekd byntkethetorupbettdea, 33b are

hel d by the rotor position : . : :
_ correcting member 29 rotatably provided in the housing 20,

anG, moreover, shmizthecnu:mmm.supp:rhx:ﬁemxm'26 is embraced
from both sides by the brushes 33a, 33b, turning the
U/ _  10 position correcting member 29 makes it_possible to
adjust'thé home position of'the rotor 22 when the coil
24 is in the deenergized gtéte. .Accordingly, when the
straight-abeéd_position'of e;g. the front wheels of a
toy automobile is to be corrected after the toy is
' 15 éssembled, this can be accomplished in'a.simple manner
'me;ely b¥ m§nipul§ting tbelgosition correcting member
29 to co#;ect the hdme éositiop-of_the_rotor.22.
| Fu;thermore,.since the actuator has a modulator
configuration and a seaied structure, the penetration
f.zb:fof:ausﬁ and other contaminants can be pfevented and £he
|  &§£uatb: is low.in.cost and épplicable_td_a broader

range of uses.



correcting member 29 rotatably provided in the housing 20, and, nreover,

si nce. the curreht supplying nmenber 26 is, enbraced fromboth sides by the

turning the 10 position correcting nenmber 29 nakes it L€

tmlﬂ 'j t the hone position of the rotor 22 when the coil 24 i.s in

eenemgl.ged~state. Accordingly, when the straight- ahead position of

the front wheels of a toy autonobile is to be corrected after the toy
|s 15 assenbl ed, this can be acconplished in a sinple manner nerely by
“mani pul-ating the position’ correctungsnenber 29 to correct the honme posr f on
of the rotor 22. Furthernore, since.the actuator has a ' nodul ator '
configuration argtagMseal ed structure t he penetratlon 20 of dust and other
contami nants can be prevented and the actuator-is lowin cost and
applicable to a broader range of uses -15- CLAI Ms: 1 A rotary-type-
el ectromagneti c actuator:.for a toy, - rising: 5. - : a seal ed .
housi ng; a cylirdrical stbttﬂtaﬂﬁﬂﬁﬂpglﬁ eetxnmﬁgnetnpxestyahorwfqnjaM thin
~said housing; a rotor arranged within said stator in concentric relation
t herewi t h and héﬂYngcamE ngy

S . - a sealed bousing,.
" cylrndrzcal stator ccmprising a magnet
frxedly mounted within said houszng, ' |
' “a rotor arranged within sald stator in
" concentric relation therewith and having a shaft by
- 10 ©  which it is supported so as to be rotatable_ within
said houSing; "_
~ a coil wound on said rotor for causing.said
~ rotor to rotate'backﬁandthrth by being'energiSed and
deenergised- - | | | |
15- . a member having a generally rectangular _'
| outer periphery and a pair of current feed;ng bars and
'fixedly ‘secured to the shaft of said rotor for
"fsupplying current to said cozl- NG
. a rotor posltion correcting member | |
20 - adjustably mounted inside said housing and in
| concentric relation with respect to said housing; and
a pair of current feeding brushes embracing
said current supplying member on both s;des thereof,

each of said current feeding brushes havxng a first



*10  which it is supported so as to be rotatable within sa-d¢ housing; a

_f__coil wound on said rotor for causing,said rotor to rotate bac f l\“
2bei ng ener gi sed and deenergi sed; 15 a menber f‘ﬂﬂﬁ“ﬂ“@“‘““ \
“genq‘; ally rectangul ar outer periphery and a pair of current g bars *
and i xedly secured to the shaft of said rotor for supplying current to
said coil; a rotor position correcting nmenber 20 adj ust abl y nount ed
inside said housing and in concentric relation with respect to said

housi-ng; and a pair of current feediniSd+ushes enbracing said current
suppl*¥ng nmenber on both sides thereof, each of said current feeding
brushes havi ng- a endssecured 1® saiddpesition corregtingonenbiesn andr aect i ng
menber .and a second end ih _pressing_contact with a respective one of said
current feedi ng b&esondhendiin pregsingreontacie Wity 8rrRIReCtive epectrical Iy

insulated fromsaid 5 .. . positiqn rrecting nber. -2 ~The act uat or
according to cl ai ﬁ’%l,s‘hﬂe?‘g?‘??@a&ﬁeéggg&m'c@ﬁé@ﬁnﬁ‘%meeﬁnpri ses: a
ri ng- Shaped body &8&3&38 ll?z"ucéh%%k%eefggtﬁcauy insula{:ed ffom said

5 position correcting member.

2. The actuator éccording to claim 1, wherein
said position correcting member comprises:

— | a ring-shaped body rotatable clockwise and



BT counter-cl ockwi.se, and a mani pul ati ng imenber extending radially

o] | |ng shaped body and projecting outwardly of said housing
fgmm“lglm}uv} ed to rot ate said 5 ri ng- shaped body cl ockwi se and
count ér - &1 okkwi s€. ' rotary-type el ectromagnetic actuator for a toy
'subst anti al I'y as hereln descrlbed mnth refgrence to Flgures 1to 4.

-counter-clockw1se, and i
a manxoulatlng memoer ettendlng raolally outward ﬁéé
'from sald rlng-snaoed body and progectlna outwardly or
sald housxng for bezng manlpulated to rotace said
5 rlng-shaped body clockWLSe and counter-clockWLSe.
3. A rotary-type electromagnetic actuator for
.a toy substantially as hereln described with
reference to Figures 1 to 4

N



