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ELECTRONIC LUMINOUS DEVICE 

BACKGROUND OF THE INVENTION 

This invention relates to electronic luminous devices 
used for personal ornamental purposes. The decorative 
effect of costumes and personal ornaments in general, 
such as dress, sash, suit, buttons, tiepin, necklace, ear 
rings, cuff links, brooch and ring, depends chie?y upon 
the light they re?ect. The costume and ornament are 
commonly of light-re?ecting material where the more 
brilliant the material re?ects light, the greater will be 
come the ornamental effect. To increase the luminous 
effect in the art, small lamps or bulbs powered by a 
small bettery have been used. The small lamp or bulb 
is conveniently small in size, but produces heat and is 
short in life due to its ?lament. This is why the lamp has 
hardly been practical as an ornamental luminous ele 
ment. 

The present invention is to utilize the recently devel 
oped light-emission diode as a luminous element for 
costumes and ornaments. The light-emission diode has 
many advantages; for example, it is small in size and 
light in weight, operable by small power at a low volt 
age, highly luminous at a small current, and produces 
only negligibly small amount of heat. Furthermore the 
light-emission diode is hardly affected by vibration or 
shock, long in life, and capable of delivering light with 
various wavelengths depending on the kind of the semi 
conductor material used. Through experiments, the in 
ventor of this invention has found that the light 
emission diode could be used as an ideal ornamental 
luminous element. Because the light-emission diode, 
when energized, becomes luminous by itself, its orna 
mental effect is incomparable to that available with the 
conventional decorative element which is luminous by 
external light. 
A principal object of this invention is to provide an 

ornamental luminous device being small in size, opera 
ble with least heat production and readily attachable to 
clothes. 
Another object of this invention is to provide an or 

namental luminous device capable of having its light 
emission element switched on-off either by external 
input signal or automatically. 
Present invention shall now be explained in detail 

with reference to accompanying drawings, in which: 
FIGS. 1A and 1B are circuit diagrams showing lumi 

nous devices embodying this invention, 
FIGS. 2A - 2E show in detail the components used 

for the purpose of this invention, 
FIGS. 3A and 3B schematically show circuit dia 

grams of another embodiment of this invention and 
FIG. 3C is a side elevation of a unit used therein, 
FIGS. 4 through 6 are schematic diagrams showing 

how the device of this invention is used, 
FIG. 7 is a circuit diagram showing another embodi 

ment of this invention, 
FIG. 8 is a circuit diagram showing another embodi 

ment of this invention, 
FIG. 9 is a circuit diagram showing the connection 

between the ring counter and the light-emission ele 
ment, 
FIGS. 10 and 11 are plan views showing an arrange 

ment of light-emission elements in the pattern of but 
terfly, 
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2 
FIG. 12 is a schematic diagram showing an example 

of how the light-emission element is used for costume 
decoration according to this invention, and 

FIG. 13 is a plan view showing decorative patterns 
formed by the use of light-emission elements according 
to this invention. 
Other objects and features of this invention will be 

apparent from the following detailed description taken 
in conjunction with the accompanying drawings. 

DESCRIPTION OF THE INVENTION 

Referring to FIG. 1, there is illustrated an embodi 
ment of this invention. In FIG. 1A, the reference LED 
denotes a light-emission diode, l is a terminal of said 
diode LED, 2 is a socket of said diode LED, 3 is an or 
namental member (such as clothing) shown in section, 
and 4 is a power source with an on-off switch 8 and a 
power source battery PS. This light-emission device 
can be used as a luminous ornament in many ways. For 
example, the device is attached to an ornamentally ef 
fective place (such as the center of a ?ower pattern) of 
a dress by piercing the diode terminal through the 
cloth. The diode is secured thereto by plugging the 
diode terminal into the socket 2 ( or by sandwiching 
the cloth between the diode and the socket). The 
socket lead is connected directly to the power source 
4. Then, by closing the switch S, the diode LED emits 
light. FIG. 1B shows an arrangement wherein four 
light-emission diodes LED are connected in parallel to 
the power source 4 by a lead wire 5. In this ‘arrange 
ment, all the diodes are illuminated when closing the 
power switch S. For example, several pieces of light 
emission diodes LED are located at ornamentally effec 
tive points on the pattern of a dress. To fix the diodes, 
the cloth is sandwitched between the diode and the 
socket in the same manner as described above. Then 
the socket leads are gathered and connected to the 
power source 4. The dioes LED are illuminated when 
closing the switch S. In this embodiment, the decora 
tive effect can be increased by using such light 
emission diodes as will be illuminated in different col 
ors (such as green and red) matching the pattern of the 
dress. It is apparent that the invention is not limited to 
this example but can be effectively applied to various 
personal ornaments made of paper, rubber, glass, 
wood, plastic, metal, etc. In FIG. 1, the device is shown 
in an enlarged form for explanatory convenience. Prac 
tically, the light-emission diode LED is of a diameter of 
less than 4mm and capable of highly luminous light 
emission at a power below IOOmW. To illuminate the 
light-emission diode, a small battery will suffice. For 
example, one smallest 1.5V dry cell can illuminate l0 
light-emission diodes at a high luminance. This makes 
it possible to minimize the size of said power source 
with on-off switch. This power source can be attached 
to the desired place (such as the back of the clothing) 
or contained in the pocket from which the lead wire is 
extended to the light-emission diode. The power source 
can be replaced when desired. I 

FIG. 2A shows a single unit of light-emission diode 
used for the purpose of this invention. The reference 
LED denotes a light-emission diode, and l and l’ are 
lead wires;,l being for positive and I’ for negative side 
connection. To discriminate between the positive and 
negative, it is desirable that the outer diameter of the 
positive lead wire be made larger than that of the nega 
tive lead wire or theme lead wires be differentiated 
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from each other by color. FIG. 2B shows the socket 
thereof in which holes 22 and 22' through which the 
lead wire of the light-emission diode‘ is inserted are dis 
posed on the top surfaceof an insulative socket plate 
21'. The dismeter of the hole 22 through which the posi 
tive side lead wire is inserted is' made larger than that 
of the hole 272' through which the negative side;lead 
wire is inserted. The references 23 and 23' represent 
lead wires for the socket. FIG. 2C is a plan view show 
ing the socket 2, and FIG. 2D shows the power source 
4, wherein the reference 41 denotes an insulating mem 
ber, 42 is a cap screwjoined to said insulating member, 
43 is a rotary switch knob, and 44 and 44' are lead 
wires. For the discrimination, the positive side lead 
wire is made thicker than the negative side lead wire or 
different colors are used for the two lead wires. 
FIG. 2E is a cross sectional view showing the power 

source, wherein the references 45 and 46 denote mer 
cury batteries connected in series to each other, 47 is 
a contact being in contact wih the positive pole of the 
mercury battery and connected to the positive side lead 
wire 44, and 43 is a knob screw-jointed to the cap 42. 
The switch is closed by the knob 43. Namely, the end 
48 is brought into contact with the negative pole of the 
mercury battery 45. Thus the negative pole is con 
nected to the negative side lead wire 44'. FIG. 2F 
shows the switch in the OFF state. 
FIG. 3 shows another embodiment of this invention. 

In FIG. 3A, the reference LED’ represents a light 
emission diode, l’ is a terminal of the light-emission 
diode LED’, 4' is a power source with an ON-OFF 
switch, and 6 is a transparent member. As illustrated, 
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the light-emission diode is embedded in the transparent 1. 
member (for example, glass or plastic), and the termi 
nal 1' is led out to the exterior. The outer surface of the 
transparent‘member 6 is shaped so as to increase the 
light radiation effect and thus to increase the ornamen- = 
tal effect. FIG. 3C shows a single unit of light-emission 
diode embedded in the transparent member. The ter 
minal 1’ is connected directly to the power source 4’ 
with an ON-OFF switch, or as shown in FIG. 3B, the 
light-emission diodes are connected to the power 
source 4' by lead wires 5’. Then, by closing the switch 
S, the diode emits light. This embodiment is applicable 
to costume in the same manner as described by refer 
ring to FIG. 1. 
FIGS. 4, 5 and 6 are schematic diagrams showing 

how the device of this invention is used. FIG. 4 shows 
an example wherein the device is used for a hair orna 
ment. The reference LED indicates a light-emission di 
ode. FIG. 5 is another example of the device used for 
a dress, sash and sash clip. F IG. 6 shows another exam 
ple wherein the inventionis applied to a dress, button, 
brooch and earring. Iii-FIG; 6 the references LED and 
LED’ denote light-emission diodes. 
When one light-emission diode is, used for the forego 

ing ornamental purpose,vthe_lead wire from the diode 
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is connected directly to the ‘power source. While, when Y 
a plurality of light-emission diodes are used, these di-' 
odes are connected either in parallel or in series and ' 
parallel to the powensource. The power source used 
according to this invention is small enough in size as de-‘ '. 
scribed above and, hence, the power source itself can 

‘65 . . . . . 

~ ers, it is'possible to pass specific spectra and thus to ll 

be used as an ornament. v . -. 

In the foregoing embodiments,- the electronic lumi 
nous device is operatedin a certain constant luminous 
state. As will be described‘ below, the invention offers 

60 

. corresponding to the spectra of f,, f,,, . . 

4 
a novel use of the luminous device operable in such 
manner that, for example, a plurality of light-emission 
elements are attached to the room wall and illuminated 
in various colors synchronously with music, or illumi 
nated automatically and periodically without depend~ 
ing on external input signal. Thus dynamic decorative 
effect is obtained. 
More speci?cally, in FIG. 7, there is shown in block 

diagram a luminous device, in which a plurality oflight 
emission elements are ?ashed in various colors syn 
chronizing with the frequency spectrum of stereo 
phonic music or the like. In FIG. 7, the references 81, 
82, .... .., 8m denote light-emission elements such as, for 
example, GaAs light-emission diodes, turned ON or 
OFF by a band-pass amplifier 8. Similarly, 91, 92, ..... .., 
9m, nl, n2, ..... .., nm denote light-emission elements 
turned ON’ or OFF by band-pass amplifiers 9 and n, 
respectively. These light-emission elements are illumi 
nated in different colors; for example, the elements 81, 
82, .. .... .., 8m are illuminated in red, 91, 92, . . . , 9m 

in orange, and n1, n2, . . . , nm in green. The numbers 

of the individual elements in each of the color groups 
should not be always the same and may be arbitrarily 
determined according to the decoration purpose. 
The band-pass ampli?er 8, as shown in FIG. 7B, is 

operated in such manner that the input signal current 
is ampli?ed by the transistor T13, the frequency of the 
ampli?ed signal is separated according to band by the 
filters C,, T and C2 inserted in the collector circuit of 
the transistor Trz‘, the resultant output is subjected to 
Z-phase half-wave rectification and then applied to the 
transistors Tr3 and Tr, whereby the light-emission ele 
ments 81, 82, 8m are illuminated. The band-pass 
ampli?ers 9, n are operated in the same manner 
as above, except only that, for example, their band-pass 
frequencies are divided into a desired number so that 
audio frequency band of 20 — 20000 KI-Iz will be sec 
tioned into f2<j"3< ...... ..<f,,. 

In this embodiment, the luminous device is capable 
of performing such operation that the light-emission 
elements are ?ashed synchronizing with the frequency 
spectrum separated electronically from the acoustic 
component of a stereophonic music sound picked up 
by a microphone. Furthermore, the luminance of each 
light-emission element can be changed according to the 
intensity of the frequency spectrum. In other words, 
this luminous device can be used as a “visual” acoustic 
device. 
FIG. 8 shows another embodiment of this invention, 

'wherein the luminous system as in FIG. 7 is adapted to 
the use of integrated circuit. This embodiment is simi 
lar to that in FIG. 7, except that the device in FIG. 8 
has additionally band-pass ampli?ers 8', 9', ...... .. n’ 
and logical inverters for inverting the output 8x, 9x, 
..... .., nx'of said amplifiers 8', 9', . . . n’, and selection 

gates NmNa, . . ., Nn. _ 

The band-pass ?lter used in.this band-pass ampli?er 
is not'the one as in FIG. 7 but is a low-pass filter com 
prising R,, C,, R2 and C: as illustrated in FIG. 83. Their 
cut-off frequencies are determined as f2<f3<. . .<f,,. 

Said ampli?ers deliver outputs 2x, 3x, . . ., px 

. ,f,,. Therefore, 
when the logical gate circuits as shown in FIG. 8B-are 
inserted in the output circuits of the band-pass ampli? 

~ luminat‘e'only the light-emission element group corre 
_. sponding to the passed spectra. 
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In this embodiment, the transistors Trl, Trz, . . , Tr4 
and all the capacitors can be constructed in the form 
of integrated circuit. 
While, in the above embodiment, the light-emission 

element group is referred to so as to be illuminated 
when an external signal is given to a microphone or an 
external signal detector, according to another embodi 
ment, an ON-OFF signal can be generated self 
controllably to illuminate the light-emission elements. 
FIG. 9 shows an example of the luminous device in 

which the light-emission elements are turned ON or 
OFF self-controllably. In the drawing, the reference 
300 is a clock generator, 301, 302, . . . , 30n are J-K 
type flip-flops known per se, 311 and 312 are NAND 
circuits known per se, and L1, L2, . . . , L,l are light 

emission elements illuminated in different colors. 
When the J-K type ?ip-?ops are connected in the 

form of n-stage shift register, and a clock pulse is ap 
plied to this shift register, the shift register shifts the 
given information from the left to right in sequence. By 
this operation, the light-emission elements are illumi 
nated in sequence from the left to the right. 
While an only embodiment of the self-controllable 

ON-OFF luminous device in which the output of the 
ring counter is applied sequentially to the light 
emission elements is set forth with reference to FIG. 9, 
the present invention is not limited to this embodiment. 
For example, the ON-OFF of the light-emission ele 
ment can be freely controlled by the use of output of 
a reversible counter, random pulse counter or the like. 
FIG. 10 shows another embodiment of this invention, 

wherein the groups of light-emission elements arranged 
in the pattern of butter?y are illuminated under on-off 
control by the use of ring counter. 

In FIG. 10, the light-emission element group A corre 
sponds to the lamp group indicated by L1 in FIG. 9, the 
light-emission element group B to the lamp group L2, 
and the light-emission element group C to the lamp 
group L3. Six ring counters (FIG. 9) are connected in 
the ring form (namely, 30n in FIG. 9 is positioned at 
306), and the lamp groups respectively in FIGS. 11A 
and 11F (namely, the lamp group in FIG. 10A) are illu 
minated by the outputs of 301 and 306. Similarly, the 
lamp groups respectively in FIGS. 11B and 11E 
(namely, the lamp group in FIG. 10B) are illuminated 
by the outputs of 302 and 305, and the lamp groups re 
spectively in FIGS. 11C and 11D (namely, the lamp 
group in FIG. 19C) by the outputs of 303 and 304. 
Thus, these light-emission elements are illuminated dy 
namically to show the pattern of butter?y as if it flaps 
the wings. The cycle of the flap can be freely changed 
by changing- the pulse cycle of the ring counter as in 
FIG. 9. 
FIG. 12 shows another embodiment of the invention, 

wherein the light-emission elements are attached to a 
dress. The light-emission elements LED,, LED,, . . . . 

, LED, attached to an evening dress can be illuminated 
in sequence by the output of a logical circuit such as 
ring counter as in FIG. 9. The light-emission diodes 
LED,’, LEDz', . . . ,LED,’ attached to a necklace can 

be illuminated in the same manner as above. 
FIGS. 13A — 13C show another embodiment of the 

invention, wherein the light-emission elements are used 
for costume ornament or interior decoration. FIG. 13A 
represents the ?rst control group for controlling light 
emission elements. For example, the light-emission ele 
ments are controlled by the ring counter so that the ele 
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6 
ments are illuminated in sequence on the circumfer 
ence of a pattern. This ON-OFF shift control makes the 
illumination look like a moving pattern. 
FIG. 138 shows an arrangement wherein another 

light-emission element group controlled by another 
counter is used in addition to said ?rst group in FIG. 
13A. The decorative effect can be increased by varying 
the colors of illumination between the first and second 
groups, but a single color may of course suffice the pur 
pose. 
FIG. 13C shows another arrangement wherein the 

third light-emission element group is added to the ar 
rangement in FIG. 13B. The colors and luminance of 
the individual groups may be selectively varied for bet 
ter decorative effect. 
Thus, by using in various combinations the logical 

counter and light-emission elements in the above man 
ner, a variety of luminous interior decorations can eas 
ily be realized. 
According to this invention, as has been described 

above, the luminous element is illuminated depending 
not upon external light but upon its electron light emis 
sion function. Thus, as described, the invention makes 
numerous decorative effects available. 
Furthermore, the luminous device of this invention is 

capable of having stationary costume ornament or inte 
rior decoration activated to display dynamic decorative 
effects. Therefore, the invention can be highly effec 
tively utilized for various industrial purposes where 
decoration is desired. 
While certain speci?c embodiments of the invention 

have been described in detail with reference to the 
drawings, it is particularly understood that the inven 
tion is not limited thereto. 
What is claimed is: 
1. An electronic luminous ornamental device com 

prising the combination of an array of light-emission 
diodes for illuminating selected portions of at least one 
decorative member, a power source for energizing said 
light-emission diodes, means for generating a plurality 
of electrical control signals representing a desired 
order for energizing different portions of said array of ‘ 
light-emission diodes, a plurality of switching means for 
connecting different ones of said light-emission diodes 
to said power source in response to different ones of 
said electrical control signals whereby said different 
portions of said array are energized in accordance with 
the desired order represented by said control signals. 

2. An electronic luminous ornamental device as set 
forth in claim 1 which inlcudes electronic gating means 
responsive to different combinations of said control sig 
nals for energizing combinations of said different por 
tions of said array in accordance with the order of said 
control signals. 

3. An electronic luminous ornamental device as set 
forth in claim 1 wherein said means for generating said 
control signals includes transducer means responsive to 
an acoustic input for generating an electrical output 
signal having an electrical frequency spectrum corre 
sponding to the acoustic frequency spectrum of said in 
put, and electrical filtering means responsive to said 
output signal for producing a plurality of electrical con 
trol signals representing different bands of said fre 
quency spectrum whereby varying portions of said 
array of light-emission diodes are energized in accor 
dance with variations in the frequency spectrum of said 
acoustic input. 
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4. An electronic luminous ornamental device as set array of light-emission diodes in response to various 
forth in claim 3, which includes electronic gating combinations of the different bands of said frequency 
means responsive to different combinations of said spectrum. 
control signals for energizing different portions of said . * * * * * 
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