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L TITLE OF THE | NVENTI ON q9e00R- 8 -
E Ok%I NG MULTI - COLOR LED UNI T 5 BACKGI?%@. CF
THE |'NVENTI ON (a) Field of the invention ' The

present invention relates to a LED display unit, and nore particularly, to
a revolving nulti-colour LED display ugit, wherein a plurality of colours

of RGB LED are mounted around the surface of a rotatable cylindrical
drum which is driven by a 10 stepper notor and stationary and/or noving
col our images are obtained and can be seen fromall angles.

(b) Description of the priTrridE OF THE INVENTIONConvéntional LED displ ays
enploy a plurality of LEDs arranged onto a surfacg”15 to visibly display

a plurality of charREMOKYINGMUISTI-COLOR J&D DISPRAX UNIdes, the
LEDs being forned either froma single colour,~“uch as red col our, or
mul ti-col ours formed on the surface are normally not visible from

al | angles Accordingly, ﬁKﬁKﬁE&UIﬁDOF@-I%imI@Nt I S expensive to
5 have to be

produce as a great nunber o ve enployed in the unit.
20 (a) O [Feldoofthe dvembion di spl ays, include the so-called:
- seven-segnent displays, are conposed of individual |um nous bars for

the nuneral s orThgypresentinyentiqnyelatestala LED displasownit.tand qnorgipartiqularbt, 40 of

seven segnents...the [ 9.9 n .be .repr t and one
T ted. navBRvige Wl gRur L B alflay ufi Wikfeih SHUSRER o oloBf ot RoBAE
di spl ays, agd hidRhted drbust theGarfaLe o4 ré’tudable"ﬁﬂhﬂﬂéal dr@h Which is drivedShy al MBgeES
(characters, nunbers or the like) by switching on the plurality of.colums
of - LEDs orsteppsr motor afichsiaticbdey andéoranening celoat infagessre pbtavwil andcancheyseenw
per cent agz f all the LEDs are effectively utilized at one instant
to produc élliaﬁﬁlg&. 30 Accordingly, nore LEDs are actually required
and the cost of the display will increase, in particular, for LED
Di splay units enpl oyi ng RGB LEDs.

: (b)  Description of the prior art

Conventional LED displays employ a plurality of LEDs arranged onto a surface
15 to visibly display a plurality of characters, nuinbers, or images. In most cases, the
LEDs being formed either from a single colour, such as red colour, or multi-colours
formed on the surface are normally not visible from all angles Accordingly, such a -
LED display unit is expensive to produce as a great number of LEDs have to be

employed in the unit.

20
Other conventional displays, include the so-called seven-segment displays, are
-composed of individual luminous bars for the numerals or symbols and in normal
condition, with a total of seven segments, the numerals O to 9 can be represented, and
some limited number of letters.
25

These conventional LED displays, either a single colour or multi-colour, form
their images (characters, numbers or the like) by switching on the plurality of columns
of LEDs one by one. The LEDs are static and therefore only a very low percentége
of all the LEDs are effectively utilized at one instant to produce the images.

30 Accordingly, more LEDs are actually required and the cost of the display will increase,
in particular, for LED Display units employing RGB LEDs. '



2 SUMVARY OF THE | NVENTI ON
It-is<therefore an object of this invention to provide a revolving

~multi-colour LED display unit that a m ni nrum nunber of LEDs are used
and thus the cost of 5 manuf acturing the display unit is greatly
reduced. Anot her obj ech of the present invention in.to
provide a revolving nulti-col our LED di splay unit that the produced
i.mages are readable at all t anot her object of
‘the present invention is tmg Q%MIW? I - col our LED
di splay unit that the produced i nages can be viewed in all |ight
condi ti ons. Yet a further object of the present invention

is to provide alrizvhéereforg amdbject of this inventidmtor proFidedi sgvbbamgimiuiti-coloer ei n
the images_formed by rotating_ colums of the LEDs 15 re with hig

: . h
effect i ve. LERdhaplasyusif sat o winigwes mben of LERscare used and thus the cost B ot her
obj ect; of 'i]%ﬂ:ﬂ[:ﬁﬁ@ﬁ:t | QR :| Lge a revolving multi-col our
LED disspl ay unit, eﬂrlée?iréﬁgke‘ﬁgtilbégféaagy at a g’re shifted to the LED col umm
drivers synchroni zed with the stepper notor. 20 O her

and further objects and features of the present invention wl ] becone
obvi ous upon anAnother obigatiefe preseridnyentioniin fo providenbrayphving mybboelown be

descri bed i . CQ ction with the acco ing drawi ngs or will be
i ndi cat ed F'E’% ﬁgplggwﬁ&ﬁﬁtﬁcpmduc#%§ a'&ﬁ&%rﬁy‘&i@‘ ht ages not :

referred to herein will occur to one skilled in the 25 art upon
enbodyi ng of the invention in practise. - _
: 10 Yet another object of the present invention is to provide a revolving multi-

colour LED display unit that the produced images can be viewed in all light conditions.

Yet a further object of the present invention is to provide a revolving multi-
colour LED display unit, wherein the images formed by rotating columns of the LEDs
15 are with high effective resolution than the number of LEDs used.

Another object of the present invention is to provide a revolving multi-colour
~ LED display unit, wherein the display data are shifted to the LED column'dri'vers

synchronized with the stepper motor. |

20

Other a.nd further objects and features of the present invention will become
obvious upon an understanding of the illustrative embodiment about to be described in
connection with the accompanying drawings or will be indicated in the appended
claims, and various advantages not referred to herein will occur fo one skilled in the

25 - artupon embodying of the invention in practise.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a revolving multi-colour LED display unit of the

30 present invention;
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. | is a perspective

vi‘ew of a revolving nulti-colour LED display unit of the 30 - present
i nvention; ' 3

Fig. 2 is a perspective view of a revolving nmulti-colour LED display unit,
showi ng a stepper notor, and a driving gechanlsmvmth a pl urallty of

‘contact rings in accordance with”the present invention;
Fig. 3 is a perspective view, |IIustrt|n ur 6 LEDs bei ng
mount od onto s FBatifg BeSeerie 316 phia etoide ool RD ‘A‘Eﬁg?'é’ﬂtron
Fig. 4is : e 4 ﬁﬂ]ﬁ#ﬁf&&@a&% uni t
in gg%or anc vmﬁ %’h%‘?gﬁlen |nvena"$1(|§‘}r#ht B f% 5is
a sect i onalaceordsncefwiktnthelyreyetit iqventjonyni t al ong line A-A of Fig. 4 of

t he present invention; and Fig. 6 is a sectional view of

the LED display unit along Iine B-B of Fig. 4 of 15 t he present

| nventd on. Fig. 3 is a perspectie (et inidirafity a Piidhity of 16 REBTEDs i:éWENT' N

mounted onto a rotating base in accordance with the present application;

Fig. 4 is an elevational view of a revolving multi-colour LED display unit in

accordance with the present invention;

10 .
Fig. 5 is a sectional view of the LED display unit along line A-A of Fig. 4of
the present invention; and '
Fig. 6 is a sectional view of the LED display unit along line B-B of Fig. 4 of
15 the present invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

While the present invention will be described in connection with the
20 preferred embodiment, it will be understood that we do not intend to limit the invention
to this embodiment. On the contrary, we intend to cover all alternatives, modifications,
and equivalents as may be included within the spirit and scope of the invention as
defined by the attached claims. | '

25 Referring now to Fig. 1, in accordance with a preferred embodiment
of the present, a revolving multi-colour LED display unit 100 comprises a stationary
means 200, a revolving means 300, and an electrical/electronics module 400 (refer to
Fig. 3) being enclosed within a cylindrical drum 17.

30 In accordance with the present invention, and referring to Figs. 1 & 2,
the stationary means 200 comprises a fixed base 18 and a fixed stationary shaft 11



v%lle t he present |nvention w |l be described in connection with the 20
preferred embodinent, it will be understood that we do not intend to linmit
“the invention to this enbodinment. On the contrary, we intend to
cover all alternatives, nodifications, and equi val ents as may be
i-ncl uded within the splrlt and scope oﬁ the invention as defi ned by
the attached cl ai ns. Referring nowto Fig. 1, in

i e col dupbd eRlof ZI‘J R B2 w0 6, the reQliyinCpBG°S confprfg 8 V108
a revol vi nglifeAea @mmxgnﬁkeanlgel mxgabfeémsdtrrmgsqsmhmgltﬁ@céﬁmer to

Fig. 3) being enclosed wthin a cylindrical drum17

" I'n accor datationaiy shafthid havirngacap b onthetop end dberesfe anjinsylating legye Sand 2,
tsﬂgfftial Onalu}/ahtygpmsﬁ 0 c‘ﬂg‘r%mfgsgmfglxego%ﬁ 18 angd%niot)ﬁgd statlonary

gglrjrgﬁl getsmgmqm %Wﬂﬂ?ﬁ revol vi ng ﬁxe ?%ﬁgﬁ%ﬁ*%@ cont act

rings 7 sustationaryi shyfit Fleofcthe statibnary means 3001t Refezring tdhEigt 6] 4 shafv holden3cap 14
on the top end thereof, an insulating sleeve 5 and a_ pl urallty of

| nsul at i ngnglosingdhe statignagy shaftll, lQﬂ?f‘a’ll‘Fedb@l% cetral region of the slatioRatyi onary

“Closely | duabs P00 BREE e Shllbuse] s, TP ARBh gy Gt Tk

200. "Ref ergak® a8t Olf-hétordancé withodhe preSedie invention, a plufdlity @F ipdset Mies (@it onary
shaft 11 is provided at the central region of the stationary means

200, lMereshan)l@r@tcamil@tdr;o ﬂiﬁamntaﬂ rings th éroughs thes shuflo bl .o Aemrdnpglyndru cal

RN T LN e ol 16 3 Setperantiah 2% Alprally taaiDs sl @ 'Y
through * heip Rablerivt asNRROIdBhita onto LED 1RRGI4S 0 a i Ghtroller b5 ! o0

to the stepper ty 0 el'r respective
cdrivers 4J4mmeeplumlitpo£ﬁadonacdﬂng537 and a nain controller board 42
via the plurality of the contact rings 7.

15 Referring_. to Figs 1 to 3, the revolving means 300 in accordance with
the present invention includes the cylindrical drum 17 (refer to Fig. 1) which is
mounted onto a rotating base 19 by means of screws. The rotating base 19 is
cylindrical arranged adjacent to the fixing base 18. In the present preferred
embodiment, a total of eight columns of 16 RGB LEDs 50 are evenly spaced around

20 the surface of the drum 17. The LEDs 50 are arranged in vertical, which are shown
in Figs. 1,3 and 4. The revolving means 300 are rotatably mounted onto the shaﬁ 11
.by means of a pair of deep groove ball bearings 24, 25 which are located respectivéiy
at the top and bottom of the shaft 11. The rotational movement of the revolving means
300 is imparted by the stepper motor 26 on the cylindrical rotating base 19 via the spur

25 gear 20. In this case, the spur gear 20 is obtained by injection moulding. o

Referring to Fig. 3, the stepper motor 26 rotates when current ié '
provided from a DC source (not shown). The spur gear 20 of the stepper motor 26 is
driving another spur gear 20 which is mounted on the shaft 11. As a result of the

30 rotation of the stepper motor 26, the revolving means 300 revolves round the shaft 11.
When the revolving means 300 revolves, a centrifugal force is generated to the rotating



15 - - Referring to Figs 1 to 3, the revolving neans 300 in
accortance with the present invention includes the cylindrical drum
17 (refer to Fig. 1) which is nounted onto a rotating base 19 by
means of screws. The rotating base 19 is cylindrical arranged

adj acent to the fixing base 18. In th? present preferred

enbodi nent, a total of eight colums of 16 RGB LEDs 50 are evenly spaced

sre??ingalzo l\),a,s'e lr?ear e%ﬁ&ea%ew&mf%t 1"2'h1 and a%e revﬁ?’g g’ rreans

300 are rohatmed xsnrmslapp&:@rsidt éfhtee 3bmtihg bise 18 so as mfbﬂambsthefgeﬁerawdr of

deep groove ball bearin 24, 25 which are located respectively at
the top aneentrifugalfoose. t rgm,tthg revolving means 3Qhmaintainsastablesttate iwhile

revol vi ng ans 300 is inparted by the stepper notor 26 on the
cylindri caqoar"dgati ng base 19 via the spur 25 gear 20. In this case, the

spur gear 20 is obtained by injection noulding.
Referring to Fig. 3, the stepper notor 26 rotates when current is :
provided froma DC sdlufnﬁnngigsBoﬂ@eleﬁtmsmhcmmm&mlmoamm&pper

tor 26 i drivi th 20 h d th
Thart 1o ' phuraity of gplunis GHEYBe 30 andhe ofign comtrolles boptd 22, Thibe Presgat | e
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counter weight, is nounted on the opposite side of the rot ating base

18 sd0as ttwoobluanoAs shewnisnBigs: 2and 6, the plueatity of LERs S0cre snountesk asitoae, t he
| t. t te whil

Ret or 11 e B Basthes with D6 i <Dt Gnck sBbwniiott o 2 108D dsfst Bling 5

plurality gf mi, forthe & OM%%%HED'SO%@WH @k IR afvéddboatds t he

pr esent erred each columm of the LEDs 50 includes 16
RGB (red, @wsenal data at alﬁlauk)ratel—][fsl Mzl fremrethg i@k chhttolter ihpards42 usingia LED

g.ihéeii ur 2803 Tpersasbimpber ot siapmm)e i e fin contolleeBortl i s igpeeh ﬁﬁ. :
[ T
dat a1 o (REH78 0Bt AN be R B e AP dod s SBY oROPER 50 paye et 11

boar ds mounted at their respective position on the rotating base 19, and the cylindrical drum
17 which also encloses all these components within the revolving means 300. In the

present preferred embodiment, the revolving means 300 rotates about the stationary
shaft 11 at a speed of 300 rpm. |
20
Fig. 5 is a sectional view of the LED display unit along line A-A of
Fig. 4 of the present invention. In the figure, some of the components within the drum
17 have been depicted, such as the counter weight 12, a contact brush 8 and a brush
holder 9, a motor bracket 1, a plurality of socket head cap screw 30, 31, 32, 34, etc,
25 and numeral 13 denotes a flag, numeral 37 denotes a self tapping screw, and numeral
39 is a plain washer.

Fig. 6 is a sectional view of the LED display unit along line B-B of Fig.
4 of the present invention. The main components in this figure have been described in
30 the above. Some other components depicted in the figure include a motor collar 2, a -
| PCB bracket 16 and a PCB below bracket 16, an external circlip 21, a plurality of



43 as serial data at a clock rate of 1 Mz fromthe main controller board

42 using a 80C31 microcontroller (not shown). After the main
control l er board 42, the stepper 15 notor 26 and the notor driver 44,
the driver boards 43 for the LED 50 have been nmounted at their

respective position on the rotating basg 19, and the cylindrical drum

.  17 whi ch al so encl oses all these conponents within the revol ving neans 300.

In.the LESPN r?i?!?ﬂ;? is?a;@{ l2gi 00 { ot at es
about the g?‘g?lﬂ{)naryta&h&fﬁf’s? a %ﬂa a geggre&%é@égéé, ?%’m g@li’gm{

Fig. 5 is pumeal2Pdehotes 2 PCH sthiik; ablBuftiefd) 27 \denotes aapingpin ne A- A of

Fig. 4 of the present invention. In the figure, sone of the conponents

wi thin the drum 17 have been depicted, such as the counter weight
12, a contact brush and a,brush. ho| der a acket 1, a
plurality of socket ﬁ’éﬁ&‘%ﬁ%&‘@%é&? pﬁsengénveg ?n‘e?gﬂ g‘g B& B?l‘&ern?ﬁmral
13 degot es el to Hsiticl birdir§ Q24P fodnes WithlrBE eReSHiEAlectAH nRRRY 2!

39 is a plaln washer. g. I's a sectional view
of the LED4@0 vjd aypairroftcoataothrings Adodatdd elbsely ¢p the stationary shaft bk pk drirht

i nvention. The namin co ents .inp this figure have been described ip 30

the above. COH3k THHE #%ﬁ%ﬁmmgq Wﬁ@@%&sﬁla)’ﬂéméh%\% or

collar 2, &nﬁol‘erbo%ﬁ%&ﬁ%%%pu@(%%h@vﬁ bel ow bracket 16, an external
from | ] _

circlip 21, a plurali
6 dowel pins 22, a collar 10, a plurality of socket head cap screw
33, 35, a stopper 4, and nuneral 27 denotes a PCB stand, and

nunerl@l 27 denotes a kptheriljugrative embodiment of the invention in Figs dctoopathece with
ci vty 70N e 29D ifeis A REHE0£a00 s anddf BRERORS) b 08 e’
10, A £ O e or o o B O o e or
sendi ng di stpppey mbaorz26 movése200steps, i.e. for eacnstep) the drumd7dnévesrd.8 degreput er
f not s hom}:‘.éch step of the stopper motor 26 lasts for 1 ms and the corresponding bit-mapped data |
15 for the eight column of LEDs 50 for the present position will be sent to the LED driver
boards 43 from the main controller 42. Then the stepper motor 26 will advance to the
next step position and the corresponding bit-mapped data will be sent. After tiie
stepper motor 26 has generated 25 steps, the drum 17 will have rotated Y of a
complete round and the eight columns of LEDs 50 will together form one complete
20 picture frame. Accordingly, each picture frame takes 25 ms or in other words there
are 40 frames per second. As human eyes tends retain image for a short while, this
frame rate gives a flicker-free image. In accordance with the present invention, the
effective image solution is 16 x 200 pixels, and each pixel can have one in sixteen
different colors..
25
| The bit-mapped iniage can also be down loaded via a serial link to the
controller board 42 via the contact rings 7. For each pixel, 4 bits are used to represent
one in sixteen possible colors. For each display frame, 1600 bytes of data are required.
‘For animation, multiple frames can be sent, and stored in the memory. The revolving
30 multi-color displéy unit 100 containing the electronic/electrical module 400 is then
mounted onto the stationary base 200 which is then mounted onto the circular brass



10 In the illustrative enbodi mrent of the invention in

Figs:1to 6, the revol ving neans 300 rotates at a speed of 300 rpm
and is controlled by the stepping rate of the stepper notor 26. For
one conplete rotation of the cylindrical drum 17, the - st epper notor
26 noves 200 steps, i.e. for each step,7the drum 17 noves 1.8 degree.

Each step of the stopper notor 26 lasts for 1-ns and the correspondi ng

bi t - mapped t 1 tﬁ?i lgl .ol umm of LEDs 50 for the present
position V\Pﬁ%%e slérr?ts%bémtyhe Iggg%aln\%gr boards 43 fromthe main

controller 42. Then the stepper notor 26 will advance to the next
step position and the correspondi ng bit-nmapped data will be sent. After the

stepper motor 26 has Thaserhas h¢ershewn@od deseribeduanravolving imutiveelorobBEDed 1/ 8
of a - . compl ete_round..and. t he ei ght col.ums of LEDs 50.wi l.|l t{.ogether
f.orm one cﬂ'ﬁé‘f’ggﬁﬁ'zg’lmy %?%'ﬁﬁag@n?’r S\ VATIIORS, ad Other Ysgs M?mlﬁ’aé‘?&re
takes s25 ngf @k shbjedidiftter Will Becdhés nt to thoSé Skifléd {nf MEBPt ARE cORGAIshg AS
human eyegsteng'é‘&r.et al nri mage for If’;li)agehort v?lﬁél e, this rane rate

gi ves a f| thikespedificationmane . the naceompaniamg alrawing whichp disslose thevpreferred, t he
effective inpge solution is 16 _x_ 200 pixels, .and each pi xel can have one in

si xteen  cmbodiment thereof. Al sch changes, modifications, variations and pped

Uses
“image can e j i i . of | er
R0 <2 Al 0 Aol o B8 54k abd Bl S lpvenon B
represent to be covefdlicby theShvenfion whicibislimitedobyothe cldimk whicthfolio®p! ay frane,
1600 bytes of data are required. For animation, nultiple franes can
be sdAt, and stored in the nenory. The revol ving 30 mul ti-col or display

unit 100 containing the electronic/electrical nodule 400 is then
nounted onto the stationary base 200 which is then nounted onto the

circul ar brass 7
plate to ensure stability during operation. , These
~has been shown and described a revolving multi-color LED di spl ay
unit.- Many nodifications, changes, variations and other uses and
applications 5 of the subject matter wll becone apparent to. those
skilled in the art after considering this specification and the -

acconpanyi ng draw ng whi ch disclose the preferred



‘at the ce

embodi ment thereof. Al such changes, nodifications, variations and other

uses ‘and applications which do not depart fromthe spirit and scope
of the invention are deened to be covered by the invention which is
limted by the clainms which follow 10 -

8 CLAI M5 1. g A revolving multi-color LED

di splay unit conprising 5 (a) a cylindrical fixed

base bei nmed t hereon a stationary shaft

ereof and a rotating base being rotatably nounted
on top of the cylindrical fixed base; (b) a
revol ving means including a cylindrical drumnmounted to said 10
rotating hase, and aAsevqlying multiseolan LED alisplaysuniteumpriieg to drive
a second spur gear nounted on the stationary shaft so that the
revol vi ng means rotates, when the stepper notor is supplied with

currgnt froma DC po(ﬁz\r/e%?:giiﬁ&'icalgﬁ%r%agﬁgei?ﬁémmtedthereonﬁﬁthﬁo&rﬁkwf@' ity of

col urm of LEDs being space

surface of the cylindri catthércemire thereof and a rotating base being rotatably mouritet eby t he
cylindrical drumrotates at an_appropriate speed :

synchroni zed with the LEDS topof Hiepylindaeal Basejhi ch can be 20

seen fromall angles. _

(®)  arevolving means including a cylindrical drum mounted to said

10 rotating base, and a stepper motor with a first spur gear to drive
a second spur gear mounted on the stationary shaft so that the
revolving means rotates, when the stepper motor is supplied w1th

current from a DC power source;

15 () a plurality of column of LEDs being evenly spaced around the
surface of the cylindrical drum,

thereby the cylindrical drum rotates at an appropriate speed
synchronized with the LEDs to form color images which can be
20 seen from all angles.

2. A revolving multi-color LED display unit as set forth in Claim 1,
| wherein the LEDs are arranged in eight vertical columns of 16 RGB
around the surface of the cylindrical drum.

25
3. .A revolving multi-color LED display unit as set forth in Claim 1,
wherein a pair of deep groove ball bearings are located at the top and
the bottom of the hollow shaft to provide rotation for the revolving
means.
30 | |
4. A revolving multi—coior LED display unit as set forth in Claim 1, or 2,

A



2: A revolving multi-color LED display unit as set forth in.

Cl_ai m 1, wherein the LEDs are arranged in eight
vertical colums of 16 RGB around the surface of the
cylindrical drum 25 3. A revolving multi-color LED
display unit as set forth in daim1l, o wherein a pair

“of deep groove ball bearings are locateéd at the top and

 the bottom of the: hol e AIkle (BT TEDELbARrLA! b ERFURLY 8

neans. 30 revol vin color play unit
as set forth in Cla| Nfed, oM gréen and two blue.

9 wherein the eight. colums of LEDs conprises four
LED di ces, one red, one green and two bl ue.

5. A revol yin | ti- r S unit a rthln
Gaima, 55 X' 8ol ffhlon 153D Bhbhly it b RelCla ORI < o
one rgd. one green  wherein each column of 16 REM'LEMA dankifts/o ofjf to a
PCB. - 6. ‘\"/Igflvfng ti-color LED g 5&? nit as set

forth in daiml, andtwobluebemgmountedhmtceaﬁ'(]ﬂae di spl ayed coI ors of each
LED are sent to LED driver 10 boar ds. 7.
A revolving multi-color LED display unit as set forth in daim1l,

wherein thg revol ving, TRanRidoOhditeio1st 120 diphyinit 90 séPfrth in Claim 1,
| wherein the displayed colors of each LED are sent to LED driver

10 boards.

7. A revolving multi-color LED display unit as set forth in Claim 1,
wherein the revolving means rotates at a speed of 300 rpm.
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