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LED STAGE LI GHT APPARATUS - The present invention relates to a1:36%%P¥

«Fight appara- tus, and nore particularly to a nulti-col or focusable
(light emtting diode) stage |ight apparatus conprising an array of LEDs
of various col ors. A conventional design for a stage light is
essentially conposed of |anps and various filter |lenses to achieve
effects of various colors or soft-focus |ight. However, to obtain various
colors of light, a considerable nunberlof stage |anps are required,

resulting in problens of spatial |neff|§ﬁ§€%yag§8§8ggg power consunption.

To reduce the required nunber L¥D ¥ lanp with a filter

Lens rotary o ok s BEAHRY SR o ST ) G {80 AR O

di sposed in tus, and more particularly to a multi-color focusable LED
(light emitting diode) stage light apparatus comprising an
array of LEDs of various colors.

A conventional design for a stage light is essentially
composed of lamps and various filter lenses to achieve
effects of various colors or soft-focus light. However, to
obtain various colors of light, a considerable number of
stage lamps are required, resulting in problems of spatial
inefficiency and high power consumption.

To reduce the required number of stage lamps, a stage
lamp with a filter lens rotary disk has been developed. The
automatic filter lens rotary disk contains several filter
lenses having different colors or focuses and is disposed in
front of the stage lamp. A specific filter lens is selected
and moved to a position corresponding to the lamp by con-
trolling the filter lens rotary disk. In this wéi, light
with different colors 6r-different focuses can be obtained
from a single light source. Although suéh a stage 1amp'with
a filter lens rotary disk can provide various effects of
1light while occupying a limited space, the filter lens
rotary disk must be ‘controlled by means of a complidated
mechanical structure. Furthermore, a significant deléy will
result when changing'color.

One object of the present 7invention is to provide a
multi-color LED sﬁage light apparatus which can rapidly and

smoothly change color occupy a small space and consume



front of the stage lanp. A specific filter lens is selected and noved to a
position corresponding to the |lanp by con- trolling the filter lens rotary

disk. Inthis way, light wth different colors or different focuses can be
obtained from-a single light source. Although such a stage lanp with a
filter lens rotary disk can provide various effects of Iight while

occupying a limted space, the filter lens rotary disk nust be controlled
by neans of a conplicated nechanical s3+ucture. Furthernore, a significant
delay will result when changing. color. One obj ect of the present
i nvention isltimigesl/iphwexr. nulti-col or LED stage |ight apparatus which can
rapidly and snoothly change col or occupy a smal| space and consune
-2- limted poweRnother object of the present invention is to provide a
focusable LED stage light apparatus which can change focus
by a simple mechanical arrangement. |
In accordance with one aspect of the present invention,
the LED stage light apparatus comprises a number of LEDs
arranged as an array on a flexible support base. The.LEDs
are divided into a plurality of groups, each of which con-
tains several LEDs of different colors. Accordingly, the
color of the light apparatus can be rapidly changed by
controlling the operation status of the LEDs of respective
color.
In accordance with another aspect of the present inven-
tion, the LED stage light apparatus further comprises an
extensible rod connected with the flexible support base,

whereby the curvature of the flexible support base can be

varied by controlling the extension of the ‘extensible rod to

tor
-

change the focus of the light apparatus.

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 THE DRAWINGS

Fig. 1 is a cross-sectional diagram showing a structure
of an LED stage light apparatus in accordance with the
present invention;

Fig. 2'shows.a front view of the LED stage light appa-

ratus in accordance with the present invention;



Anot her object of the present invention is to provide a focusable LED
Stage |light apparatus which can change focus by a sinple nechani cal
arrangenent . I n accordance with one aspect of the present invention,
the LED stage |ight apparatus conprises a nunber of LEDs arranged as an
array on a flexible support base. The LEDs are divided into a plurality of
groups, each of which con- tains several LEDs of different colors.
-Accordingly, the <color of the Iight appar atus can be rapidly changed by
controlling the operation status of thé LEDs of respective color. In

accordance wi th apaiiel SN lreie IRPYY (HY YD dil 1find Ealage

| i ght apparatus further conprises an extensible rod connecte

flexible suppokt iBasecord@icebwilthe the tddehtofidvendid bl e support base
can be varied by control.ling the extension of the extensible rod to

change the focus @figt.ha liisgll paprdadl diagram sHdwitig ragis, ofdVEDE aiges

and novel features of the invention will becone nore apparent fromthe

followi ng déhei LED dtage pdiight wpparadien im sacmmrduicowith theepresent
invention;

Fig. 5 is a partial, cross-sectional diagram showing
the LEDs and a support base of the LED stage light apparétus
in accordance with the present invention; |

Fig. 6 shows an arrangeﬁent of LEDs of the LED stage
light apparatus in accordance with the present invention;
and

Fig. 7 shows another arrangement of LEDs of the LED
stage light apparatus in accordance with the présent inven-
tion. |

Referring to Figs. 1, 2, and 3, an LED light apparatus
in accordance with the present invention essentially has a
iight device 10 and a tube-like shield 20 cbmbined there-

’ with. The light device 10 comprises a support hoﬂsing 30 and
a support base 40 having a number of LEbé 41 arranged there-
on. The support base is made of a flexible material.such as
rubber, or other soft material. As shown in Fig. 1, the
shield 20 has an axially projecting collar-portion 21, and
the support housing 30 has a circumferential flange 32,

which can be properly received in the collar portion 21 of
the shield 20 so that the shield 20 and the light device 10
can be securely combined.

Several retainers 50 are disposed along an inner side

of the collar portion 21 of the shield 20 to securely clamp



acconpanyi ng draw ngs. I N THE DRAW NGS Fig. 1 is a cross-sectional

di agram showi ng a structure of an LED stage |ight apparatus in accordance
with the present invention; Fig. 2 shows a front view of the LED
stage light appa- ratus in accordance with the present invention;

-3 - Fig. 3 shows a rear view of the LED stage |light appara- tus in
accordance with the present invention; Fig. 4 is a partial diagram
showi ng groups of LEDs in the LED stage |ight apparatus in accordance with
the present invention; Fig. 5is a partial, cross-sectional diagram
show ng the support base 40 in cooperation with the support housing
30.

The light device 10 further comprises an actuator 34,
which can be a linear servo motor, for controlling an éxten—
sible rod 35'exténding therefrom. The extensible rod 35 is
connected to a hub portion 42 which is fixed on a central
portion of the support base 40. Accordingly, the curvature
of the support base 40 can be adjusted by controlling the
extension_of the extensible rod 35 through the actuator 34,
thereby varying the focus of the light omitted from of the
light apparatus as desired. For example, if the extensible
rod 35 is at a maximﬁm.extension position, the support base
40 is flat as indicated by the real lines in Fig. 1. When
the extensible rod 35 is retracted so that the extension
thereof from an end of the adtuator 34 becomes shorter sé aé'
to draw thereby bringing the central portion of the support
base 40 backward causing the support base 40 to curve as
indicated by the imaginary lines in Fig. 1, the.focus of the
light emitted from the light apparatus will be manipulated.

' The light device 10 further comprises a plurality of
control elements 33.-Each control element -33 has an end
disposed inside the support housing 30 and electrically
connected ﬁo a patterned copper foil (not shown) provided on
a rear side of the support base 40 by means of cables (not
shown for clearness), and the other end thereof can be
coupled to an external control system (not shown). Each LED

has leads 44, 45 (Fig. S) thereof electrically connected to

proper positions on the patterned copper foil. Accordingly,



the LEDs and a support base of the LED stage |ight apparatus in accordance
W th the present invention; Fig. 6 shows an arrangenent of LEDs of
the LED stage |ight apparatus in accordance with the present invention;
and . Fig. 7 shows another arrangenent of LEDs of the LED stage |ight
apparatus in accordance with the present inven- tion. Referring to
Figs. 1, 2, and 3, an LED light apparatus in accordance with the present

i nvention essentially has a |ight devbee 10 and a tube-like shield 20
conbined there- wth. The Ii%ht devi ce 10 conprises a support_ housing 30

and a suppoFReHaRETAHiRRy FRGTHSnRELERSLEDEDS A be confepldieg &y the The
SUPpOrt Dase bRpRIC 9he 2l 24l PbS IRkERT, eBushaly Jubber or other sof
collar, port1 on 2lmydlphls SWRERILTN°HS a2 S STl s
20 so that tBﬁrﬁggglngQeggddﬁggibgggBHQevice 10 can be securely conbined.
| A bail 11 can be mounted to the shield 20 by a pair of
winghead screws 13 (only one is shown) so that the light
apparatus can be fixed at a desired location by suspending
or mounting the bail thereto.

Referring to Fig. 4, in this embodiment three different
colors of LEDs are provided on the support base 40 composing
a group, for example, a red LED 4la, a green LED 41b, and a
blue LED 41lc. The color of light emitted from the light
apparatus in accordance with the present invention depends -
upon the operafion status or light intensity of the LEDs of
the different colors in each group. When all the LEDs of
each group are turned on, the light emitted from the light
apparatus appears to be white light. In thi's way, the color
of light can be rapidly and smoothly varied as desired.
Although the LEDs 41 in Fig. 4 are arranged as an arfay, the
LEDs 41 can be arranged in any other pattern.

Referring to Fig. 5, the support base 40 can be further
provided with a light reflective coating 43 to enhance the
effect of light projection.

In application, the light device 10 can be used as a
non-projective stage light apparatus without the shield 20.

Referring to Figs. 6 and 7, the support base 40 can be

substituted by a éoft underlayer, which is a round fabric 60

or other soft material, and several fan-shaped circuit board



Several retainers 50 are disposed along an inner side of the collar
portion 21 of the shield 20 to securely clanp

-4- the support base 40 i.n cooperation with the support housing 30.

The |ight device 10 further conprises an actuator- 34, which can be a

| i near servo notor, for controlling an exten- sible rod 35 extending
therefrom The extensible rod 35 is connected to a hub portion 42 which is
fixed on a central portion of the suppart base 40. Accordingly, the
curvature of the support base 40 can be adjusted by controlling the

extensi on of 7ohqrag.emyi Rlre ared cixduifoktard @ ACiria Ors 34dhd 8] &Y the

varying the focus of the light omtted fromof the I ght apparatus as

desired. For rexadplfabrilc tdte ®@daindidauit dbadd i70 af8®) reas rnupladEnsiwyn

position, the support base
of LEDs 41 attached to a front side thereof and a patterned
copper foil (not shown) on a rear side thereof. Each LED 41
has the leads thereof penetrating through the circuit board
70 (80) and sbldered to the copper foil. The circuit boardé
70 (80) are coupled to each other by means of wires*(not:
shown) or the like.

It is to be understood, however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the
invention to the full extent indicated by the broad general

meaning of the terms in which the appended claims are

expressed.



40 is f I ndi d by the real lines in Fig. 1. Wen the extensible
Tod 35 is retracted so that the extension thereof froman end of the

act uatoroﬁmnﬁﬂﬁ,{n “ﬂmﬂm so as to draw thereby bringing the central
portion se 40 backward causing the support base 40 to
curve as  indicdte by the imaginary_lines in Fig. 1, the focus of the

light emtted fromthe |ight apparatﬂs w Il be mani pul at ed. . The 1ight
device 10 T conprises a plurality of control elenments 33. Each
control eleénent-33" has an end disposed inside the support housing 30 and

el ectricaldy quq@@@thi?bz%£§ﬁ£Sggggrggggeéoﬁﬁkhs&ggL shown) provided on

a rear side of the suppor nmeans of cables™(not shown for

cl earness), and-tieg ﬁ@fteﬂduéhﬁ%?of can be coupled to an external
control system (not shown). Each LED has |eads 44, 45 (Fig. 5) thereof

el ectrically connecéeppdpt pag@emonﬁseal tossafdt bappatrtemeélﬁgpaﬁa foil.

Accordlnmﬁév1ng a number of LEDs attached_to a front side thereof and
a copper foil provided on a rear side thereof toward said .
support housing, each of said LEDs having leads thereof
electrically coupled to said copper foil; and

- at least one control element having a first end
thereof electrically connected to said copper foil and a
second end coupled to an external control system so that an
operatibn status of said LEDs can be controlled by said
external control system via said control element.

2. The LED stage light apparatus as claimed in Claim 1,

further comprising a tube-like shield mounted to said éup-

port housing so that said support base is clamped therebe-

tween.

3.  The LED stage light apparatus as clalmed in c1a1m 2,
. further comprising a bail mounted to said shield.

4, The LED stage light apparatus as claimed in Claim'l,

wherein said suppoft base is made of flexible material.

5. The LED stage light apparatus as claimed in Claim 4,

further comprising:

- an actuator mounted in said support housing and
having an extensible rod extending therefrom to be connected
to said support base, so that a curvature of said support
base can be varied by controlling an extending length of

said extensible rod-with said actuator.



t he operation status of the LEDs can be controlled by the control system

via the c : The support housing 30 has several air
hole 31 f ﬁmﬂﬁmlﬁmﬂﬂiglﬂs heat di ssi pati on. A bail 11 can be
nmount ed to*the shi - 0y a pair of w nghead screws 13 (only one is
shown) so that the light apparatus can be fixed at a'desired | ocation by
suspending or nounting the bail thereto. Referring to Fig. 4, in
this enbodiment three different colors of LEDs are provided on the support

base 40 conposing a group, for examM?ﬁ'a.red LED 4l1a, a green LED 41b,

and o bl ve LD e 10 Gdle OIS dd WA | Gllcr sy at s

I n accordance 'with € prese S. upon e ‘operation ‘status

01 1R e PApelopleehd BBt el B o et Voo
apparat us appaged Wi the aldiruniféientdiall HilankRy of heaid| Qipporting
housing.
7. The LED stage light apparatus as claimed in Claim 5,
wherein said actuator is a linear servo motor.
8.. The LED stage light apparatus as claimed in Claim 5,
wherein said extensible rod is connected to a centfal por-
tion of said support base.
9. The LED stage light apparatﬁs as claimed in Claim 4,
) whereiﬁ said support base is made of rubber.
10. The LED stage light apparatus as claimed in Claim 4,
wherein said support base comprises a fabric and several
circuit boards adhered to said fabric, and a number of said
LEDs are attached to each of said circuit boards.
11. The LED stage light apparatus as. claimed in Claim 4,
further comprising a tube-like shield mounéed tp'said sup-
o . port housing so_that said support base is clampeé therebe-
~ tween.

12. The LED stage light apparatus as claimed in Claim 11,

further comprising a bail mounted to said shield.



of light can be rapidly and snoothly varied as desired. Although the LEDs
41 in Fig. 4 are arranged as an array, the LEDs 41 can be arranged in any

ot her pattern. Referring to Fig. 5, the support base 40 can be
further provided with a light reflective coating 43 to enhance the effect.
of light projection. In application, the Iight device 10 can be used

as a non-projective stage light apparatus w thout the shield 20.
Referring to Figs. 6 and 7, the support base 40 can be substituted by a
soft underl ayer, which is a round fabri'c 60 or other soft material, and
several fan- ircuit board - 6-
70 (Fig. 7) %?égggcgircuit board 80 (Fig. 8) adhered to the round fabric

60. Each cirggpt ghpakdrfeurSRbpRaaraspl urality of LEDs 41 attached to a
front side thereof and a patterned :

An LED stage light apparatus includes a number of LEDs
arranged as an array on a flexible support base. The LEDs
are divided into a plurality of groups, each of which con-
tains several LEDs respectively having different callers.
Accordingly, the color of the light apparatus can be-rapidly
switched by controlling on/off of the LEDs of respective
color. The LED stage light apparatus further includes an
extensible rod connected with the flexible support base,
whereby the curvature of the flexible support base can be
varied by controlling the extensible rod to change the focus
of the light apparatus.

Fig.1l



copper foil (not shown) on a rear side thereof. Each LED 41 has the | eads
t hereof penetrating through the circuit board 70 (80) and soldered to the
copper foil. The circuit boards 70 (80) are coupled to each other by neans
of wires (not shown) or the |ike. It is to be understood, however,

t hat even though nunerous characteristics and advantages of the present

I nventi on have been set forth in the foregoing description, together with
details of the structure and function of e invention, the disclosure is
illustrative only, and changes may be mh in detail, especially in
matters of shape, size, and arrangenment of parts within the principles of
the invention to the full extent indicated by the broad general neaning
of the terns in which the appended clainms are expressed.
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CLAIMEDS: 1. An LED stage |ight apparatus conpri sing: - a support
housi ng; - a support base nounted to said support housing and having
a nunber of LEDs attached to a front side thereof and a copper foil

provi ded on a rear side thereof toward said support housing, each of said
LEDs having | eads thereof electrically coupled to said copper foil; and

- at |least one control elenent having a first end thereof electrically
connected to said copper foil and a secgpd end coupled to an external
control systemso that an operation status of said LEDs can be controlled
by said external control systemvia said control elenment. 2. The LED
stage light apparatus as clained in Caim1l1, further conprising a
tube-like shield nounted to said sup- port housing so that said support
base is clanped therebe- tween. 3. The LED stage |ight apparatus as
claimed in aim?2, further conprising a bail nounted to said shield.

il 11
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4. The LED stage |ight apparatus as clainmed in Claim1l, wherein said
support base is nade of flexible material. 5. The LED stage |ight
apparatus as clainmed in Claim4, further conprising: - an actuator
nmounted i n said support housing and having an extensible rod extending
therefromto be connected to-said support base, so that a curvature of
sai d support base can be varied by controlling an extending | ength of

said extensible rod with said actuator. ,

-8- 6. The LED stage light apparatus a¥%laimed in aim5, wherein said

support base has a periphery edge thereof en- gaged with a circunferenti al
fl ange of said supporting housing.
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7. The LED stage light apparatus as clained in Claim5, wherein said
;actuator is a linear servo notor. 8. The LED stage |ight apparatus as
claimed in Caim5, wherein said extensible rod is connected to a central
por- tion.of said support base. 9. The LED stage |ight apparatus as
claimed in aim4, wherein said support base is made of rubber. 10. The
LED stage |light apparatus as clained in Caim4, wherein said support base
conprises a fabric and several circuil/goards adhered to said fabric, and
a nunber of said LEDs are attached to each of said circuit boards. 11.
The LED stage |light apparatus as clainmed in Claim4, further conprising a
tube-like shield nounted to said sup- port housing so that said support
base is clanped therebe- tween. 12. The LED stage |ight apparatus as
claimed in aim11l, further conprising a bajL1nDunted to said shield.
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