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light emtting diode (LED) display unit, and in particul ar, - g
self-orienting LED display unit where text or inmages are always displ aced
in right orientation for view ng. (b) Descri ption of &h | or
Conventional LED display unit enpl oyed ]to vi sibly displ éy@a@ a8
characters, text or inmges i in Fig. 1 and Fig. 2.
Fig. 1 shows the front el evaﬁlgﬁ‘?bgr&/ﬁﬁwmventional LED di spl ay
unit, and Fig. 2 is a cross-sectional view taken along the line, Il-11 in
Fig. 1. As shown in the figures, the conventional LED display unit
conprises a plurality ofA SEDF-OQBIENTINGALED DISPEAYtENITEi rcuit board 10, and
portions of the respective LEDs 20 (except for light-emtting sections
thereof), are sealed by a resin 30 to forman LED arrangenent. The LED

arrangenent i s then nount ' mn?a ' m A plurality of cases
are arranged on an attachlmhlgc%‘lt;ia%te R%)Ifi’grﬁezl |x§ me)unt ed on the
attaching plate 50 by respective screws 60, thereby to forma | arge-sized

di spl ay panel. The reference nunmeral 70 in Fig. 2 denotes |ead wres which
ext end r é&r warl@Fini¢al Bield he printed circuit board 10 through a back or rear

Il of th 40 d th t hi .plate. 50, A di .unit of thi.s t
s expensi ve. d0¢groRTEEvERT ielBners LB usiop giogt CRRD b peit pdud P
vi sibly obsruMedid 4 HE-S&tidE TFD &i@ﬁlgy URe wHERRER r WRAdes RASallvRy PEsplaRU i oned
i n an upright position in order to display its text, characters ‘or inmage in

t he ri ghtight oréankadtondor. viéwtidgt i onal | y, for outdoor displaying, an LED
| ar ge-si zed di spl ay panels which are high in | um nance or brightness and
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are wide in viewing wll be required, and it will be required to nount nore
LEDs 20 t o tdégc 'ioHto??'hgi’ﬁ I\J boards 10. However, the LED display unit
havi ng t above conventional construction will not neet this requirenent.

US Pat ent No. ConGaffior 8 EDsdisiay vt didployea teetisibly displayQ pluthlity b0 Hardtkais koges a
light emtting diode clusters assenbly for use in_outdoor displays. The
cl ust er ©hiaages iscanstruptsd agjshosvn in Fig. 1 and Fig. 2. Fig. 1 shows the front elevational view

of the conventional LED display unit, and Fig. 2 is a cross-sectional view taken along the line,
1I-Ilin Fig. 1. As shown in the figures, the conventional LED display unit comprises a plurality
of LEDs 20 mounted on a printed circuit board 10, and portions of the respective LEDs 20
(except for light-emitting sections thereof), are sealed by a resin 30 to form an LED arrangement.
The LED arrangement is then mounted within a plastic case 40. A plurality of cases are arranged
on an attaching plate 50 or are fixedly mounted on the attaching plate 50 by respective screws
60, thereby to form a large-sized display panel. The reference numeral 70 in Fig. 2 denotes lead
wires which extend rearwardly from the printed circuit board 10 through a back or rear wall of
the case 40 and the attaching plate 50. A display unit of this type is expensive to produce and
the characters, text or images can only be visibly observed from one direction. The display unit
has to be positioned in an upright position in order to display its text, characters or image in the
right orientation. Additionally, for outdoor displaying, an LED large-sized display panels which
are high in luminance or brightness and are wide in viewing will be required, and it will be
required to mount more LEDs 20 onto the printed circuit boards 10. However, the LED display
unit having the above conventional construction will not meet this requirement.

US Patent No. 5,036,248 issued to McEwan et al on 30 July 1991 discloses a light

emitting diode clusters assembly for use in outdoor displays. The cluster on a circuit board is



2 housed in a first socket open to its front and nested in an outer
connector ‘socket. The connector socket is provided with first electric
contacts within the socket and an electric connection neans through a rear
wal | and adapted for connection into the outlet. A plurality of |ight
emtting diodes are positioned on a circuit board and is enbedded in
potting conpound with the housing socket™ Such arrangenent nay be
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conplicated. O her conventional LED display units can either display text
or nessagéisrobgh b zeartvedll sndoadapted tforoeoinhection inta il eutieh, At plesalityoofrlight gmitting f or
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and Chinese fonts, and graphics. Yet another object of the present
| n?/fan'él ](c)n afrangemept iswviotiselforianting and thastrueiunetisrenfdpeamplisated. whi ch can be
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invention is to provide a self-orienting LED display unit, wherein the
structure of the unit is sinple and the nanufacturing cost of the display
unit is low. One aspect of the present invention is to provide a

self-orienting LED displ ay %@M&Wbﬁ'%ﬁﬁifﬂ%’mﬁq LED panels arranged to

form an encl osed space; (b) a housing to enclose

Tt is therefore an object of the present invention to provide a self-orienting LED display
unit in which the characters, text and images can be displayed horizontally or vertically.

It is yet another object of the present invention to provide a self-orienting LED display
unit which is capable of displaying both English and Chinese fonts, and graphics.

Yet another object of the present invention is to provide a self-orienting LED display unit
which can be rolled from one point to another by having a plurality of flaps formed at the end
caps mounted to the display unit.

A further object of the present invention is to provide a self-orienting LED display unit
which is powered with easily available D-size battery.

Yet a further object of the present invention is to provide a self-orienting LED display
unit, wherein the structure of the unit is simple and the manufacturing cost of the display unit is
low.

One aspect of the present invention is to provide a self-orienting LED display unit
comprising (a) three LED panels arranged to form an enclosed space; (b) a housing to enclose
said LED panels; (c) a pair of end caps mounted at the end of the housing enclosing the LED
panels; and (d) a sensor module mounted onto the inner wall of the housing, characterized in that
the sensor module includes a plurality of hall-effect sensors and a swinging magnet which is

hingedly mounted on a shaft within the sensor module, thereby the swinging magnet senses any



said LED panels; (c) a pair of end caps nmounted at the end of the housing
encl osing the LED panels; and (d) a sensor nodul e nounted onto the inner
wal | of the housing, characterized in that the sensor nodul e includes a
plurality of hall-effect sensors and a sw ngi ng magnet which is hingedly
mounted on a shaft within the sensor nodyle, thereby the sw nging magnet
senses any 3 one of the hall-effect sensors, an LED display orientation
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wherein the display unit can be positioned in a vertical position or in a
hori zontal position but the text displayed by the display unit is always at
upright position. Fig. 4BREERDESCRIPTIONOF EHEODRAWRGSr nodule in
accordance wth the present invention. Fig. 5is a top view of the sensor
nodul e of Fig. 3 of the present invention, wherein the hall-effect sensors

are provided at..the inner wal.l _ qf. [ | chematic view of
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LED display unit 100 conprises three LED panels 12 of.rectanqul ar .sh ,
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panel o 12 PR AL EalE) LPisA A B e 0 enclose sald LED
Fig. 4 is a perspective view of a sensor module in accordance with the present invention.
Fig. 5 is a top view of the sensor module of Fig. 3 of the present invention, wherein the
hall-effect sensors are provided at the inner wall of the module.
Fig. 6 is a schematic view of the sensor module in accordance with the present invention.

Fig. 7 is a sectional view of the sensor module taken along line VII in Fig. 5.
DETAILED DESCRIPTION OF THE PRESENT INVENTION

Referring now to Fig. 3, in accordance with a preferred embodiment of the invention, a
self-orienting LED display unit 100 comprises three LED panels 12 of rectangular shape,
mounted along the longer edges of the panels 12 to form a triangular display unit; a housing 122
having a triangular shape to enclose said LED panels 12; and a pair of substantially circular end
caps 14, each mounted to the ends of the triangular display unit. In accordance with the present
invention, the end cap 14 includes a plurality of flaps 16 which are hinged along the
circumference of the end cap 14 so that the flaps 16 can be adjusted sideway to allow the display
unit 100 to firmly position on a flat platform.

As shown in Fig. 3, the three LED panels 12 form into a display unit 100 of three display
boards 18, and the position and numbers of the flaps 16 are corresponding to that of the display
boards 18. In order to place the display unit 100 horizontally on a flat surface, one of the flaps



caps 14, each nmounted to the ends of the triangular display unit. In
accordance with the present invention, the end cap 14 includes a plurality
of flaps 16 which are hinged along the circunference of the end cap 14 so
that the flaps 16 can be adjusted sideway to allow the display unit 100 to
firmy position on a flat platform As shown in Fig. 3, the three LED
panels 12 forminto a display unit 100 of three display boards 18, and the
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the sensor nodule 42. The swi ngi ng nagnet 34 positioned within the center
of the nodkxtdisplyiosientation of the display unit.

Referring again to Figs. 4 and 5, the sensor module 42 is substantially octagonal

enclosing a hollow space, and the five hall effect sensors are disposed onto the inner wall of the
sensor module 42. The swinging magnet 34 positioned within the center of the module 42 is
rotatably hinged to the shaft 44 mounted across the hollow space of the sensor module 42. The
entire sensor module 42 is mounted within the space formed by the three LED panels 12 within
the housing 122 by a pair of supporting rods 36, 38, such that when the display unit 100 is placed
horizontally, the swinging magnet 34 faces downward and a hall effect is thus formed.
Accordingly, the sensor module 42 , built with the five hall-effect sensors 32 and the swinging
magnet 34, determines the orientation of the displaying text on the displaying boards 18. In the
present prefetred embodiment, at any time, the display unit 100 will be resting on one of the five
faces, i.e., three horizontal and two vertical position, of the unit 100. The swinging magnet 34
will sense one of the five hall-effect sensors 32 and determine the LED display orientation. The
display unit 100 can be rotated horizontally on a flat platform, rest on a flat platform or tilted
vertically but the displayed text will be self-adjusted automatically to the right orientation for
viewing.
In the present preferred embodiment, each of the LED panels 12 is formed by stacking
seven 16 by 16 dots LED modules back to back. The text to be displayed is received as ASCII



rotatably hinged to the shaft 44 nounted across the hol |l ow space of the
sensor nodul e 42. The entire sensor nodule 42 is nounted wthin the space
formed by the three LED panels 12 within the housing 122 by a pair of
supporting rods 36, 38, such that when the display unit 100 is placed
hori zontally, the swi nging magnet 34 facgs downward and a hall effect is
thus forned. Accordingly, the sensor nodule 42, built with the five
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r egi st er s if thetfoldweing xlaims.t he di spl ay boards 18 at a clock rate of 1 MHz. In
this present invention, all the three LED panels 12 are dai sy chai ned
together and the total clocking tinme needed is 336 m croseconds. Wile the
i nvention has been described in detail, the foregoing description is in al
aspects illustrative and not restrictive. It is understood that numerous

ot her nodifications and variations can be devised wi thout departing from
the subject and spirit of the invention as defined in the follow ng cl ains.




6 CLAIMB A self-orienting LED display unit conprising (a) three LED panels
of rectangul ar shape being arranged to forma triangular display unit wth
an encl osed space; (b) a housing used to enclose said LED panels; (c) a

LED panels; and (d) a sensor nodul e nourged onto the/ ™ | of the—
housi ng, characteri zed in that the sensor nodul e incl /, - , ffect
sensors and a swi ngi ng nagnet which iﬁ | dly nmount &d on / thin
t he sensor nodul e, thereby the sw ngi b net senses any one of °the

hal | -effect sensors, an LED display orientation is determ ned. 2. A
self-orienting LED display unit as set forth in Caim1, wherein the end
cap includes aApdedﬁcﬁldnﬁ;(ghEDecﬂjtplmtmﬁﬂ@nfpriaimg to facilitate the positioning

of the display unit horizont fIa one of the fl.a
cap side way. &) threeEDpanelsp r@rﬁni gﬁﬂﬂgg}gi@ﬁfl% t%‘@‘?g %P{Sﬁfamm@ ai m

1, wherein the e end of the housing al l ow the display unit to
roll from one ;‘)"gu gatne?igl%gér?gstph& A self-orienting LED display unit as

set forth in l?larhohsmgﬁil%detb@nﬂbsé sdldsER yhieds; boar d is capabl e of displaying
bot h English and Chi nese fonts, and graphics
(c) a pair of circular end caps mounted at the end of the housing enclosing the LED
panels; and
(d) a sensor module mounted onto the inner wall of the housing, characterized in that the
sensor module includes five hall-effect sensors and a swinging magnet which is hingedly
mounted on a shaft within the sensor module, thereby the swinging magnet senses any

one of the hall-effect sensors, an LED display orientation is determined.

2. A self-orienting LED display unit as set forth in Claim 1, wherein the end cap includes
a plurality of adjustable flaps to facilitate the positioning of the display unit horizontally
by flapping one of the flap on each end cap side way.

3. A self-orienting LED display unit as set forth in Claim 1, wherein the end caps at the end

' ofthe housing allow the display unit to roll from one point to another.

4. A self-orienting LED display unit as set forth in Claim 1, wherein the displaying board
is capable of displaying both English and Chinese fonts, and graphics.



