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DI SPLAY DEVI \\ f the Invention The present invention relates to a
display ele ' Jiore particularly to a display elenent for,gn

el ectromagnetic df¥ fay device. 2. Description of Related Art A‘lﬁ DEC 2002
el ectromagnetic display device is normally formed by an array of display

el enments that collectively produce indicia or signs in public

transportat] vehi.cl . i t rdance
w in tne pAnSPLAN bEERIFR BoRtarEr FemRON PRIt BISF LAY BERTER on "t re
frame an gn (g(lf%\liormgneti c drive system securely nmounted on the frane.
The di sc IhE€IGQf tRRIYCAEOD NG an OFf side on two surfaces. The ON-side with a
yel |l ow or white color contrastin %ga' nst the background of the frane is

di rect ed inﬁrthﬁé’r‘?ﬁieéwlﬁﬂ“ﬂﬁ“rfééﬁséﬁ%? playEisment pndyarepagicyiarly) toy displays ane
col or as the background of the frane. The el ectromagnetic drive system
conpr i seslemapbforanetactromgaaeticdsrlpr¢vie t ached to the disc and two

el ectromagnets fixed on the frame. The two el ectromagnets are | ocated on
two si de 2oPesdniptiph pbRglatethfd of the disc. In such a manner, the disc can
pivotally rotate relative to the frame between the ON-side and the OFF-side
due to the iAmn decieamagnetie displayrdgyisets sormadly fermst yeamanayeofpbisplashent magnet
and the two el ectromagnets. Thus, the display el ement can show a bri ght

poi nt or ekenkatkthpiciobiectively produceindicieessiges iapubb¢ tandpprtagomyehadles sicht he

di splay el enments on the el ectromagnetic di splay device. However, because
each conashtsesriitie dispdt cdymentdmecdordened svithvbe pliacirt genegytipghsas 4 frameta dist e t he
disc to pivotally rotate relative to the frame, the nunber of

el ect r onpiveedll moudtbdontte! feantk sd anyeleberontagnetic debreysylte@accuBiysnsuntdd omcr ease
the cost of manufacturing and using the el ectromagnetic display device. To
over cone thdRamb.0rieCdist MGn ONSidY friemt O M@ dn Vb duefadss. The PNRYiIdE evithia

i mproved 11 DEC 200

yellow or white color contrasting against the background of the frame is directed in the
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viewing direction. The Off-side has essentially the same color as the background of the
frame.

The electromagnetic drive system comprises a permanent magnet securely attached
to the disc and two electromagnets fixed on the frame. The two electromagnets are located
on two side of the pivotal axle of the disc. In such a manner, the disc can pivotally rotate
relative to the frame between the ON-side and the OFF-side due to the interaction of the
magnetic fields between the permanent magnet and the two electromagnets. Thus, the
display element can show a bright point or a dark point to combine a message and sign by
using all of the display elements on the electromagnetic display device.

However, because each conventional display element needs two electromagnets to
activate the disc to pivotally rotate relative to the frame, the number of electromagnets on
the whole display device is very huge. This will increase the cost of manufacturing and
using the electromagnetic display device.

To overcome the shortcomings, the present invention tends to provide an improved
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di splay element to mitigate or obviate the aforenentioned problens. The
hai n objective of the invention is to provide a display elenent for an

el ectromagneti c di splay device conprising a frane; a disc pivo?alin;gqmg%gd
on said frame with a lateral pivotal axle; a cutout portion defi’n n

edge of said disc; a permanent magnet nounted on said disc near said cutout
portion of said disc; an electromagnet fixedly nounted on said frame and

| ocat ed gpiEenfdnfl® Mitigfe bFlotliMe il afd¥hent@ned piobleflissC, sai d el ectronmagnet
substantially conprising a core rod and a coil surrounding the rod, said

core rod havifg fainORbREVIFNEE (haisaiid B prRivide axlagplly SRhndise 4y 0.1
mllimeters to 3 millimeters; an LED nmounted on said framé; and a limt

i nt egral i r i . . i j: i - al
axl o o B RAcHE Bl B el Ay BR8£I
frame by e.interaction of th etic fields t n the el ectromagnet
and 't he piiefaL pRiof Al 8RB R ARG Sy b RiR IR Re: L Rerfpa Sy PR
Each displ ay el enenf. only ngeds a sjngl.e .electro net ted thereon to
cause. t HEOHEOn G fiseiear soid oy PoRion i Sl dfear I eqroBRep ALY eRAYRieg odn g
usi ng the display device. O her, objecis,,advantages_agﬁfnovel f eat ures of
the i nveadi Bameand Igeatestan msecsids) 94 said: Pivpisnarlseok stif dhich galde tlssirampenet
description when taken in conjunction with the acconpanying draw ngs. In
accor darfebstagtighy eonpprising aeoprered apd a icol arquading theaed, sayl qoronpd having a dopspday
el ement for an el ectromagnetic di splay device conprising: a franme; a disc
pi vot al Ihighepthan eald pivoahide oF sidedisd byh0. b miildimetess topi milimktersx preLER neayintedton
portion defined on one edge of said disc; a permanent magnet nounted on
sai d di saidrfsare; sl dlinitidegralpoprbirading fromashid fdinsogn the ether DEH281DiR%al arle
el ectromagnet fixedly nmounted on said frame and | ocated on one side of said
pi vot al obthedied; wetrkdin thesdisc &ill setellBGtaRtiet t6 tHesfrand bakleyineedtrion of g a
core rod and a coil surroundi ng

magnetic fields between the electromagnet and the permanent magnet in addition to the

nonsymmetric shape of the disc. Each display element only needs a single electromagnet
mounted thereon to cause the disc to rotate. This will reduce the cost of manufacturing and using
the display device.

Other objects, advantages and novel features of the invention will become more apparent
from the following detailed description when taken in conjunction with the accompanying
drawings.

In accordance with a first aspect of invention, there is provided a display element for an
electromagnetic display device comprising;:

a frame;

a disc pivotally mounted on said frame with a lateral pivotal axle;

a cutout portion defined on one edge of said disc;

a permanent magnet mounted on said disc near said cutout portion of said disc;



the rod, said core rod having a top end higher than said pivotal axle of
Said disc by 0.1 millinmeters to 3 mllineters; an LED nounted o amg 2&07
frame; and a limt integrally protruding fromsaid frane on the i

of said pivotal axle of said disc; wherean the disc will actually rotate
relative to the frame by the interaction of the magnetic fields between the
el ectromagnet and the pernmanent nmagnet in addition to the nonsymetric
shape of the dhstkctrombgieEfiRMNNNNGRedF g said fiasneadndd¥qateddadoneasidepetshidvsivathiew
of a display elenent in accordance with the present invention; ,. Fig. 21is

a Circui taxf¥ GRS sdd CRBiréRAgnei mwaﬁuml@rcoHPQS@Ig %Qbasymelaﬂm%u isOrrbuirdingl -
Fig. 3 i1s a front plan view of the display elfement in Fig. 1in an

On- posi t i rod;i Hid éorbsfo@ HabiRe Phéedd ﬁi’ghknn uﬁﬁrstamabwéﬁpfakranofoza,a fa?scdw Bhiay
element in Fig. 3; is a front plan view of the display elenernt In
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Fig. 1 in,q &%&t@? ﬁ and Fig. 6 is a side plan viewin partia
section o1 e dlspﬁgfhgﬁgﬁent in Fig. 5. Referring to Fig. 1, a display

el enent in acgo present invention fornms a part of an
HiSubtddh

sax d ; )
electronagnetlc |ce 7 &h conpri ses many dlsplay el enment s

arranged in an.ar. r nd co S) .to ectiyve play
i ndi ci a such §§"W£F¥%§£gﬁgaﬂﬁ%ﬁ%$?n maéa L gE@%% Wﬁ* dngﬂéﬁ&y ¥ and
a disc (20) pivotally nmounted on the frane (10) with a 2b ~ 1 DED 2002
lateral pH¥otal axle. Two posts (12, 13) protrude upwardly from opposite
corners of the franme (10). One of the posts (12, 13) has 11 DEC 20n two
fingers ( 122)Whersinsgieaftisg vellt ashaily gotatcorslative toohe dirme by rtbe éygeragtionogf thes
defined between the fingers ( 122). A blind hole { 132) is defined on the
si de of tnmsnetihdieldsosatween] the ¢la@rqmgﬂgnﬁeandeélnsper(namm)mam inlj aslditionOY Hes a
pivot (202) laterally fornmed on opposite edges of the disc {20). One of the
pi vot s ( 20Ajymmetgeshapebfthedsei ved on the recess ( 124) and is cl anped
between the fingers ( 122), and the other is received on the blind hole (
132). The disc (20) can rotate relative to the frame ( 10) with a lateral
axl e.

IN THE DRAWINGS

Fig. 1 is an exploded perspective view of a display element in accordance with the present

invention;
H Fig. 2 is a circuit diagram of a control circuit for the display element in Fig. 1.

Fig. 3 is a front plan view of the display element in Fig. 1 in an On-position;

Fig. 4 is a side plan view in partial section of the display element in Fig. 3;

Fig. 5 is a front plan view of the display element in Fig. 1 in an Off-position; and

Fig. 6 is a side plan view in partial section of the display element in Fig. 5.

Referring to Fig. 1, a display element in accordance with the present invention forms a part
of an electromagnetic display device which comprises many display elements arranged in an

array (normally in rows and columns) to collectively display indicia such as letters or numbers.

Each display element has frame (10) and a disc (20) pivotally mounted on the frame (10) with a



A tubul,ar holder ( 14) is integrally formed on the frame ( 10). An

el ectromagnet (24) is securely held in the holder ( 14). The el ectromagnet
(24) substantially conprises a core rod (242) and a coil (244) sqr qgg?}zgﬂz
the rod (242). In a preferred enbodi menpy, the top end of the rod (24

hi gher than the pivotal axle of the disc by about 0.1 mllinmeter (nm to 3
mm Referring to Figs. 1 and 2, each end of the coil (244) is respectively

el ect ri Cahieral pRBNEGKRATHO 86 (91, 13)Preth@e upivardivirbmheposibleoninils SMVheAr
t hr ough hofe % 16) is defﬁﬁ%d(in tzgrfraneb( &0) negﬁﬁ?he hoIer (614??6Am

LED (26) @é}tﬁé%ﬁl gRypbeds)ast he through hole (1 16) to serve as light
source fo operatioﬁ of "the 'display device in the dark. The LED (26) is

el ectrically connected to a switch S WB. Alimt ( 18) protrudes up from
the frame ( 10). The holder ( 14) and the limt ( 18) are |l ocated on the
opposite sides of the pivotal axis of the disc (20). The disc (20) has a
cutout portion (204) defined on one edge such that the shape of the disc
(20) is nonsymetrical. Consequently, the disc (20) is pivotally nounted on
the frame ( 10) eccentrically. This causes a substantial non-symetric the
wei ght distribution of the disc (20) with respect to the pivotal axis of
the disc (20). A permanent magnet (22) is nmounted on the disc (20) near the
cutout portion (204) in a nonsymetric position. In operation, referring to
Figs. 1-4, when the circuit to the coil (244) is closed through either SW
or SW, a magnetic field will be generated around the el ectromagnet (24).
The magnet field of the electromagnet (24) wll interact with that of the
per manent ~ ~ ~~~ ?002 magnet (22) on the disc (20) to cause the disc
(20) to pivotally rotate relative to the frame ( 10). In one operational
direction, the disc (20) is pushed to rotate away fromthe el ectromagnet
(24) and is blocked by the imt ( 18) such that an ON-side of the disc
(20) is directed toward the viewing direction in addition to having a col or
contrasting with the background of the frame ( 10). Thus, a bright dot in
which the disc (20) represents the ON-side is clearly visible. In addition,
the LED (26) wll be turned on through the SWB so as to provide a |ight
source to the ON-side of the disc (20) through the cutout portion (204) in
a dark environment. In another operational direction, referring to Figs. 5
and 6, the disc (20) will be pulled to rotate toward the el ectromagnet (24)
and bl ocked by the top end of the core rod (242) such that an OFF-side of
the disc (20) is directed towards the viewing direction in addition to
having a color contrasting with the background of the franme ( 10). The '

el ectromagnet (24) and the LED (26) will be covered by the disc (20), and
the LED (26) wll be turned ofd: Because the disc (20) has the cutout
portion (204) defined thereon, the disc (20) can rotate wthout
interference with the el ectromagnet (24) and the LED (26) during the

pi voting novenent. In addition, there is a substantial non-symetric wei ght
distribution of the disc (20) with respect to the pivotal axis due to the
cutout portion (204). The non-symretric wei ght distribution of the disc
(20) with respect to the pivotal axis is achieved by using the force of
gravity to suppl enment novenent of disc (20) from one of operating positions
to the other. This causes a torque that supplenents novenent of disc (20)
fromthe ON-side to the OFF-side. By such an arrangenent, the disc (20)

will actually rotate between the ON-side and OFF-side by the interaction of
the magnet fields between the el ectromagnet (24) and the pernmanent nagnet
(22) on the disc (20) in addition to the nonsymmetric shape of the disc

i 1 DE C 2002 (20). Therefore, each display el enent only needs a single
el ectromagnet (24) to cause the disc (20) to rotate. This will reduce the
cost of the manufacturing and using the el ectromagnetic display device. 6
CLAIMS: 1. A display elenent for an el ectronagnetic di splay device
conprising: a frane;



a disc pivotally nmounted on said frame with a |ateral pivotal axle; a
cutout portion defined on one edge of said disc; '~ ~ D E C 2002 a

per manent magnet nounted on said disc near said cutout portion oigsmﬁ ?Om
di sc; an el ectronmagnet fixedly nmounted on said frame and | ocated’ dn Q -
side of said pivotal axle of said disc,_said el ectromagnet substantially
conprising a core rod and a coil surrouﬁding the rod, said core rod having
a top end higher than said pivotal axle of said disc by 0.1 nmillinmeters to
3 mi || i netwpdingens (122Dintegratly axtendisg frany the tap endndi receps (déﬂ) is deBegddietyeen
protruding fromsaid frame on the other side of said pivotal axle of said
di sc; wherthkd fingere(132s A blind hale133) isydefinederthe sidgof the atherphet (13)dpeinghet he
interaction of the magnetic fields between the el ectromagnet and the

per manent regegnd4). Thadisict(2@rhas o pivet (2030 kyeralty formed happpasite edgesof the diz.  The
di splay elenment as clained in claim1l1l, wherein two posts protrude upward

f r om oppo£2@)eOno ofidrepivdts $2(2] if seanelyt @cgivebomthieyecmu 243 andlisdilaaped

t her ebetween. 3. The display elenent as clainmed in claim2, wherein a pivot
| at er al | y bptvaden ukkefngaro(h2ap pad ithecotherde secofved ah thedblind; holend 32). e disc€x0)end
upwardly fromthe top end of one of said posts and a recess is defined

bet ween sahflrdthto gelative o the tdmel(YOY etk h Vaterangxlef said pivots; and a blind
hole is defined in the side of the other post facing said recess of said

post to recei webliRr Rblder (1R) 5Qhtepfall§ Folnedi ciCthe fram'e"(l(?. ARClectiomagnet [H6
di splay elenment as clained in claiml, wherein a holder with a through hol e

defi ned ”?.@&%hfég} Relfl & fRRGholder $A1)IThS ABRrdrRaghB8C4$ SubstaAlifllyP &ifprises a core
el ectromagnet. 5. The display el'ement as clained in claiml, wherein a bore

EVOSA?J%];/(i) 2‘;‘;0(}0\ {Qgﬁzgﬁid A% g@ig?4%g gﬁf%?{%thé B6EIME). 3R h PrdiEilkd efibddifivent, the top
end of the rod (242) is higher than the pivotal axle of the disc by about 0.1 millimeter (mm)
to 3 mm. Referring to Figs. 1 and 2, each end of the coil (244) is respectively electrically
connected to one of the electric switches SW1 and SW2.

_ A through hole (16) is defined in the frame (10) near the holder (14). An LED (26) is
fixedly mounted in the through hole (16) to serve as light source for operation of the
display device in the dark. The LED (26) is electrically connected to a switch SW3. A
limit (18) protrudes up from the frame (10). The holder (14) and the limit (18) are located
on the opposite sides of the pivotal axis of the disc (20).

The disc (20) has a cutout portion (204) defined on one edge such that the shape of
the disc (20) is nonsymmetrical. Consequently, the disc (20) is pivotally mounted on the
frame (10) eccentrically. This causes a substantial non-symmetric the weight distribution
of the disc (20) with respect to the pivotal axis of the disc (20). A permanent magnet (22)
is mounted on the disc (20) near the cutout portion (204) in a nonsymmetric position.

In operation, referring to Figs. 1-4, when the circuit to the coil (244) is closed

through either SW, or SW,, a magnetic field will be generated around the electromagnet

(24). The magnet field of the electromagnet (24) will interact with that of the permanent
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background of the frame (10). Thus, a bright dot in which the disc (20) represents the
ON-side is clearly visible. In addition, the LED (26) will be turned on through the SW; so
as to provide a light source to the ON-side of the disc (20) through the cutout portion (204)
in a dark environment.
In another operational direction, referring to Figs. 5 and 6, the disc (20) will be
pulled to rotate toward the electromagnet (24) and blocked by the top end of the core rod
(242) such that an OFF-side of the disc (20) is directed towards the viewing direction in
addition to having a color contrasting with the background of the frame (10). The
" electromagnet (24) and the LED (26) will be covered by the disc (20), and the LED (26)
will be turned off. Because the disc (20) has the cutout portion (204) defined thereon, the
disc (20) can rotate without interference with the electromagnet (24) and the LED (26)
during the pivoting movement.
In addition, there is a substantial non-symmetric weight distribution of the disc (20)
with respect to the pivotal axis due to the cutout portion (204). The non-symmetric weight
distribution of the disc (20) with respect to the pivotal axis is achieved by using the force
of gravity to supplement movement of disc (20) from one of operating positions to the
other. This causes a torque that supplements movement of disc (20) from the ON-side to
the OFF-side.
By such an arrangement, the disc (20) will actually rotate between the ON-side and

OFF-side by the interaction of the magnet fields between the electromagnet (24) and the

permanent magnet (22) on the disc (20) in addition to the nonsymmetric shape of the disc
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(20). Therefore, each display element only needs a single electromagnet (24) to cause the
disc (20) to rotate. This will reduce the cost of the manufacturing and using the

electromagnetic display device.
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a frame;

a disc pivotally mounted on said frame with a lateral pivotal axle;

a cutout portion defined on one edge of said disc;

a permanent magnet mounted on said disc near said cutout portion of said disc;

an electromagnet fixedly mounted on said frame and located on one side of said
pivotal axle of said disc, said electromagnet substantially comprising a core rod and a coil
surrounding the rod, said core rod having a top end higher than said pivotal axle of said
disc by 0.1 millimeters to 3 millimeters;

an LED mounted on said frame; and

a limit integrally protruding from said frame on the other side of said pivotal axle
of said disc;

wherein the disc will actually rotate relative to the frame by the interaction of the
magnetic fields between the electromagnet and the permanent magnet in addition to the
nonsymmetric shape of the disc.
2. The display element as claimed in claim 1, wherein two posts protrude upward from
opposite corners of said frame to pivotally mount said disc therebetween.
3. The display element as claimed in claim 2, wherein a pivot laterally profrudes from
opposite sides of said disc;

two fingers extend upwardly from the top end of one of said posts and a recess is
defined between said fingers to securely receive one of said pivots; and

a blind hole is defined in the side of the other post facing said recess of said post

to receive the other pivot of said disc.
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