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FAR INFRARED EMITTIN G IMAGE DISPLAY DEVICE

The present invention is directed to a far infrared

enitting image display device, and particularly to a far

3 infrared emitting image display device manufactured by

including far infrared emitting material in a cabinet for

an 1image dispiay device or attaching a far infra:ed
emitting body to the cabinet to emit far infrared.

In the preseﬁt society, that is, in an information-

0 oriented society, the rgalisation of transmission systens

for irage display information is one synbol of modernity.

However, image display devices malfunction and injure their

operators’ health because of electromagnetic waves emitted

from the device, and this results, so to speak, in an

3 exchange of health for convenience. The effects to the

human body are called VDT (visual display terminal)

syndrcme and the symptoms are eye fatigue, ocular pain,

impairment of eyesight, headache, chronic fatigue, etc. In

order to remove and/or shield harmful electromagneti;

0 waves, much effort has gone into - attempts such as

antistatic treatment, establishment of filters,

establishing a magnetic field generators, eté. but high

costs and doubts as to effectiveness still remain, and now

it is considered that complete removal and/or shielding of

25 the electromagnetic waves is impossible.

Far infrared rays are electromagnetic waves in the
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an .ihﬁge di splay device or attaching a far infrared .emtting body"
t-o -t he-cabinet to emt far infrared. "tn the present society, that is,
in an information- oriented society, theé realisation of transm ssion
systens for inmage display information i.s one synbol of nodernity.
However, inmage di splay devices malfunction and injure their operators
heal t h because of el ectromagnetic waves emtted fromthe device, and this
results, so to speak, in an exchange of health for conveni ence. The
effects to the human body are call ezl VDT (visual display term nal)
syndrome and the synptons are eye fatigue, ocular pain, inpairment of
eyesi ghtrarysadst ife, toc Hradiiier f(Ghiegee iseho. ckatical definition of a
standard wavelength region of far infrared. The above range
LS ] . !
"~ is selected for the purposes of the present invention to
exclude near infrared rays.) and affect the human body in
, _
3 two forms: thermal effect and non-thermal. The thermal
effect is the effect of the thermal energy in the
" peripheral vein absorbed from the skin to the deep tissue
or to the whole body, and the non-thermal effect arises
. from photons which correspond to far infrared of a specific
0 wavelengﬁh to stimulate the receptor in the endothelia or
cell membranes. This means that far infrared radiation of
specific wavelengths transmits to and activates the cell.
Therefore, far infrared rays act as a'thérmal energy source
through thermal reaction, and as a photon source through a
i35 non-thermal reaction. In conclusion, far infrared radiation
shows direct therral action, indirect action through
activation of water molecules, and non-thermal action of
stimulating receptors of nerve cells located 100um below
the skin which perceive heat, cold, pain, etc. Through
20 these actions, acceleration of blood circulation and fast
relief from exhaustion are achieved.
Far infrared, especially in the 5.5 to 15um region, is
used as an energy source which stimulates stretching and
bending vibrations of water molecules, and when the far

25 infrared in this region is emitted to the human body,

plants, and animals, water molecules which compose most of
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order*to renove and/or shield harnful electromagnetic waves, nmuch effort

has gone into attenpts such as antistatic t reat nent; est abl i shnent
of filters,— establishing a magnetic field generators, etc. but high
costs and doubts as to effectiveness still remain,-and now it is
considered that conplete renpoval and/or shielding of the electromgnetic
waves i s inpossible. Far infrared rays are el ectromagneti c waves in
t he -

1,0

such 1living bodies are activated and this results in

acpéleration of biood circulation, shortening of health

A

recovery times and food cooking time, acceleration of

flower -blooming, extension of flower life, etc. (See Japan

Lh

illumination society Vol.72 No.l12 1988, p717 "Application

of far infrared to the human body", ibid Vol.74 No.12 1990,

p796 "The present Qtate of applying far infrared to the

food industry and the fuﬁure", Japan ceramics Vol.23 No.4

1988, p310 "Far - infrared emitting materials and its

10 applicaﬁion“, published by Seoul Korean tourist information
Co. & translated bv W. S. Park "Far infrared")

| A lot of research. and development concerning the

_above-mentioned, beneficial far infrared has been done.

Japanese Patent Laid-Open Publication No. Sho 63-198254,

ia Sho 63-236284, Sho 63-248051, Hei 1—65786,'Hei 1-77893 and

‘Hei 1-169865 disclose technigues concerning the manufacture

of a far infrared emitting lamp. Many applications

.employihg these far infrared emitting lamps ére also known.

Japanese Patent Laid-Open Publication No. hei 2-57883 and

20 hei 24309169 tp.Hitachi disclose refrigerators employfhg

far infrared emitting lamps, Japanese Patent Laid-Open

Publication No. hei 2-306028 of Rinai discloses a microwave

oven employing a far infrared emitting lamp, and Japanese

Patent Laid-Open Publication No. hei 2-164365 discloses a

25 bathtub employing a far infrared emitting lamp. In all of

these publications, effects obtained by employing the far
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2 range of 5_.to 1000[err]m (There is no critical definition of a
wavel ength region of far infrared.. The above range is selected for the
pur poses of the present invention to exclude near infrared rays.)

affect the human body in two forns: thernal

t her nal

effect is the effect of the thermal energy in the

st andard

and

ef fect and non-thernal. The

peri pheral vein absorbed fromthe skin to the deep tissue or to the whole
body, and the non-thernal effect arigfs

infrared emitting lamps are also disclosed together with
various ékperimental data, and the results are
;;tisfactory.

Water, of which most of the human body is compoéed,
shows the following relation to the far infrared. FIG.1 is
a graph illustrating the transmittance of water in
accordance with the wavelength. As shown in this figure,
water has the characteristic of absorbing light near the
3um and 6um regions and abéve. Since, the O-H bond between
okygen"and hydrogeh in the water molecule (H,0, H-O-H); has
stretching vihrati@ns at’ 255__to_ 3.5um, and bending
vibrations at 10 to 1l4un, water absorbs iight when exposed

to the 1light in these regions, and the vibration of the

"water molecule 1is accelerated. That is to say, water

molecules become activated and then reorient themselves to
form an ideal structure when the light in these region is
supplied from the 6utside.

The wavelength of a human body can be calculated from
body temperature, by example,'in accordance with the Wien
formula relation between absolute temperature ahd
wavelength, defined as: 1=2897/T (where T denotes an
absolute temperature and A denotes a wavelength um.) Here,
when 309.5 (273+36.5) is subétituted for T, the wavelength
becomes 9.36um which is within the far infrared range.

FIGs. 2A and 2B are graphical representations showing

a spectral transmittance (2A) and a spectral reflectance
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from photons which correspond to far infrared of a specific wavelength to

stimilate the receptor in the endothelia or— cell nenbranes. This neans

that” far infrared radiation of specific¢ ™ Wavel engths transmts to and
activates the cell. Therefore, far infrared rays act as a thermal energy
source through thermal reaction, and as a photon source through a

non-thermal reaction. In conclusion, far infrared radi ation shows direct

t her mal

action, indirect action through activation of water nolecules,

non-thermal action of stinulating recgptors of nerve cells |ocated

100[ err] m bel ow _the skin which perceive heat, cold, pain, etc. Through

these actildf, @EcEkePacERISANG d edekuvavedanghll, f asispectively.

10

‘The far infrared emitted from human skin. is within the

A

range of 3 to 50um, and in particular, the wavelength
within the range of 8 to l4um provides approximately 46%
of the total emitted'energy.'The.energy emitted to the skin

is transmitted, reflected or absorbed, and therefore, the

~amount of the energy absorbed'by the skin can be calculated

considering FIGs. 22 and 2B. For example, most of the

energy within 8 to 1l4pm region of which transmittance and

- reflectance are iow, are considered to be absorbed by the

skin.

Thus, upon supplying energy in this range, a living

body mostly consisting of water absorbs and uses this

energy as Kinetic energy and is easily activated. This

gives the following effects of early blossom of flowers,
period shortening and early maturation of a hatching egg;
prolonging cut flowers’ life, etc. To the 'human body, the
effect appears as micro massage effect, acceleration of
perspiration and excretion, fast health recovery, etc.

. . . . . . *
Far infrared emitting materials are as follows:

alumino-silicates (A1,0;-Si0,), cordierites (MgO-Al,0,-

$i0,), zircons (2r0,-5i0,), carbons, ferric oxide (Fe,05),
manganese dioxide (MnO,), cupric oxide (CuO), tricobalt
tetroxide (Co30,), nickel monoxide (NiO), chromic oxide
(Cr,05), 1lithium cxide (Li,0), zinc oxide (Zn0), bismuth

oxide (Bi,0,), barium oxide (BaO), titanium oxide (Ti0,),

"This Sheet Has Been Rerilacéd

and



reli.ef from exhaustion are achieved. .~ Far infrared, especially in the
5.5 to 15[err]mregion,”Ts used as an energy source which stinul ates
stretching and bending vi brations of water nol ecul es, and when the far
infrared in this region is emitted to the human body, pl-ants, and

ani mal s, water nol ecul es” which conpose nost of

6
boron oxide (B,03), sodium oxide (Na,0), potassium oxide
(KZO), phosphorus oentox1de (ons),\molybdenum sesqulox1de
(M0203), calcium oxide (CaO), etc.
FIG.3 is graphical representation of emitting
3 lntenSLty in aceordance w1thlthe wavelength for several far
infrared emlttlng materials with relation to that of the
black body (measured' at 40°C). The 'matefials_-emit far -
infrared in 5 to 23pm wavelength reglon. |
FIGs. AA 4B and 4C are graphlcal representatlon of
i0 emitting 1nten51tjz_aga1nst wavelength for several far
| infrered e:emittinq; “mixtures, respectively.  FIG.4A
correspoﬁds to-fhe miﬁture.of 60 wt¥ of SiO,, 20 wt% of
Al,0;, 5 wt% of Fe,05 and iS Qt%'of Ti0,- MnO- Ca0: MgO, FIG.4B

corresponds to the mixture of 50 wt% of 2r0,, 30 wt% of

s
W

$i0,, 8 wt% of Al,0;, 3 wt% of Fe,0,, 3 Wt of BaO, 2 wt% of

MgO and 4 wt% of CaO, and FIG.4C corresponds to the mixture

of 50 wt% of S5i0,;, 45 wt¥ of Al,0;, 3 wt¥ of K,0 and 2 wt%

of Na,O0. From the figures, it is shown that each material

emits far infrared at each specific wavelength region.

20 Therefore, appropriate materials can be optionally used as
occasion demands.

A cabinet, or case, which is a part of an image
display device and exposed to view, is a supporting means
carrying interior parts of the device. The cabinet is

2: generally manufactured from engineering plastics material

and especially from ABS resin, vinyl chloride resin and
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such 'living bodies are activated and this results in acceleration of blood
circulation, shortening of health recovery tines and food cooking time,
accel eration of flower-bloom ng, extension of flower life, etc. (See Japan
illum nation society Vol.72 No.12 1988, p717 "Application of .-far infrared
to the human body", ibid Vol.74 No.12 1990, . p796 "The present state of
applying far infrared to the food industry and the future", Japan ceram cs
Vol .23 No.4 1988, p310 "Far infrared emtti-ng materials and its
application”, published by Seoul Koreah tourist information Co. &

transl at ed by S. Park "Far infrared") L
acryl resin. The cabinet is manufactured by mixing raw

.resin, pigment, stabilizer, etc., and injecting the mixture
“l o :
into a catapult and then injection molding the mixturef
The cabinet.-is -ﬁost ‘widely manufactured from ABS
5 reéin. The ABS resin is a kind of plastics material
composed'of styrene, acryloﬁitfile and butadiene, and has
good impact-resistance ahd heat-resistance (heat-resisting
temperature is 93°C). Table 1 illustrates heat-deformation

temperatures for séveral cabinet-molding materials.
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A lot® of research and devel opnent concerning the
beneficial far infrared has been done.
Publ i catioh No.” Sho 63-198254, Sho 63-236284, 'Sho 63-248051, He
Hei 1-77893 and Hei 1-1169865 di scl ose techni ques concerning the
manufacture of a far -infrared emtting lanp. Many applications
enpl oying these far infrared emtting | anps are al so known. Japanese

Pat ent Lai d- Open Publication No. hei 2-57883 and hei 2-309169 to Hitach
di scl ose refrigerators enploying far 8nfrared emitting | anps, Japanese
Pat ent Lai d-Open Publication No. hei 2-306028 of Rinai discloses a

above-nenti oned, -~
Japanese Pat ent Lai d- Open

1- 65786,

m cr owave <Table 1>
&
' heat~deforma£ion
samples temperature (°C)
thermo- methacrylates 65-100
plastic vin?l chlorides 50-75
resins poly vinyl alcohols 45-75
{ nylons ~180
fluo:ides 120
celluloides 50-70
célluloses 70-110
styrenes 70-115
polyethylenes 40-30
polyproleenes 80-100
polycarbonates 130
thermo- phencl resins 70~-120
setting urinous resins 100-130
resins melamine resins 150-200
unsaturated polyester -260
alkyd resins 80-90
silicones >250
foaﬁing polyurethans ~100
polyethylenes 40-80
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oven enploying a far infrared emtting |anp, and Japanese Patent Lai d-Qpen
Publ i cati on No. trei 2-164365 discloses a bathtub enploying a far infrared

emtting lanmp."In all of these publications, effects obtained by enpl oying

the far - 4 -infrared emtting | anps
are al so disclosed together with

9
An object of the present invention is to providé a far
}nfrared enitting .image display_ device having various
harmful factqrs, but which can reduce the user’s uneasiness
and ecohomic purden and give a pleasant working
S environment. |

To accomplish the ébove—mentioned object, there is
provided in the present invention a far infrared emitting
image'displéy'deviCe comprising a cabinet for supporting
. and containing interior parts of the device, characterized
10 in that the cabinet contains at 1east one selected from the
group consisting of far infrared emitting materials, far
infrared lanps and far infrared emitting devices, and so

the image display device emits far infrared radiation.

The far infrared emitting materials can be contained

[
w

in the cabinet through adding 1 to 30 wt3 of the far

infrared emitting materials into the raw materials for

manufacturing the cabinet and then injection molding, or

through coating the far infrared emitting material with a

binder or a pigment on the surface of the cabinet.

20 The above-mentioned object of the present invéngion
can also be accomplished by a far infrared emitting image
display device comprising at least one far infrared
emitting device containing a heating méans to apply heat to
a far infrared emitting material, a reflecting plate to

25 reflect far infrared radiation which is outwardly emitted

from the interior of said device, and a supporting means
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vari ous

Wit er,

of which nost of the human body Ts conposed,

experi mental dat a, and the results are satisfactory.

relation to the far infrared. FIG1 is a graph illustrating the
transmttance of water 1in accordance with the wavel ength. As shown in
this figure, water has the characteristic of absorbing |ight near t
3[err]mand 6[err] mregions and above. Since, the O H bond between

and hydrogen in the water nolecule (Herr]0, HOH, has stretching
vibrations at 2.5 to 3.5[err]m dfd bending vibrations at 10 to

14[err]m water absorbs |ight when exposed to the light in these regions,
and t he viimcdtridgmofthefe oobjects.

10

158

20

Embodiments of the present invention will now be
.
described, by way of example, with reference to the
attached drawings, in which:

FIG.1 is a graph illustrating the transmittance of
water versus wavelength;

FIGs.2A and 2B are graphs showing spectral
ﬁrahsmittance (2A) and spectral reflectance of skin (2B),
versus wavelength; | |

FIG.3 is a graph showing emission intensity versus
wave‘engtn for various far infrared emitti ng materials with
relation to that of the black body;

FIGs.4A, 4B and 4C are graphs showing emission
intensity versus wavelength for various far. infrared
emitting mixtures;

FIGs.5A and 3B illustrate injection molding process
for manufacturing a cakinet;

FIG.6 is a drawing for explaining the mwmethod of

experiment 1 below;
o FIGs.7A and 7B are photographs' of chrysantheﬁhms
demonstrating the far infrared emission effect of the image
display device manufactured through example 1 of the
present invention; |

FIGs.8A and 8B are photographs of roses demonstrating
the far infrared emission effect of the image display

device manufactured through example 2 of the present

- —
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wat er* nol ecul e is accelerated. That i-s to say, water nolecules becone
activated and then reorient thenselves to.forman ideal structure when the
light in these region is supplied fromthe outside. The wavel engt h
of . a human body can be cal cul ated from .body tenperature, by exanple, in
accordance with the Wen formula relation bet ween absol ute

t enperat ure and wavel ength, defined as: A=2897/T (where T denotes an
absol ute tenperature and [err] denotes a wavel ength [err]m) Here, when

309.5 (273+36.5) is substituted for Tjithe mavelength beconmes 9.36[err]m
which is within the far infrared range.

invention;

FIGs.2A and 9B are a front view (9A) and a side view

a

(9B) of the image display device according to the second

embodiment of the present invention;

w

FIG.10 is a longitudinal cross-sectional view of the
- far infrared emitting lamp which is'preferably employed in
embodiments of the present invention;
FIGs.11A and 11B are. drawings for explaining
experiment 3 below; _
10 . FIGs.12A énd 12B  are drawings - for explaining
experiment 4 below;

FIGs.13A and 13B illustrate the basic structure of a
far ihfrared emitting device according to an embodiment of-
the present invention, in vhich FIG.13A is a perspective

15 view of the device and Fié.138 is a cross-sectional view
cut along line A-A of the device shown in FIG.13A4;

FIG.14A is a cross-secticnal view cut along line B-B
of the device shown in FIG.15B illustrating another
embodiment of the present invention and corresponding to

20 FIG.13B; - )

FIG.14B is a cross-sectional view cut along line C-C
of the device shown in FIG.15C which is a further another
embodiment of the present-invention;and

FIGs.15A, 15B and iSC illustrate image display devices

25° enploying the far infrared emitting devices illustrated in

FIGs.13B, 14A and 14B, respectively.
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FI Gs.” 2A and 2B are graphical representati ons show ng a spectral
transmttance (2A) and a spectral reflectance TIT2B) of skin
according to each wavel.ength, respectively. The far infrared emtted from
human skin is within the range of 3 to 50[err]m and in particular, the
wavel ength within the range of 8 to 14[err] m provi des approxi mately 46%

12
Preferred embodiments of the present invention are
déscribed in detail below..The method for manufacturing far

a :
infrared emitting image display devices according to
embodiments of the érésent invention will be explainéd in

5 examples and.the effect of far infrared emittihg image
dispiay devices according td.embodiments of the ﬁresént
invention will be explained in experiments;

As a first_embodimeht.of the present invention, there
is provided a far infrared emitting image display device '

10 chprising a cabinet for’supporting and containing ihtérior
parts of the device, Characterizedlin that the cabinet
comprises far infrared emitting materials.

The far infrared emitting materialé can be contained
in the cabinet or coated on the surface of the cabinet.

18 ‘Where the far infrared emittiné- materials are
contained in the cabinet by mixiﬁg the materials with the
raw materials for manufacturing the cabinet and then
rmolding the mixture, the amount of the far infrared
eﬁittinq materials added.ranges from 1 to 30 wt% based on

.20 the total amouht of the raw haterials for manufacturing*the

cabinet. If the amount added is less than 1 wt%, only a
weak far infrared emitting effect is obtained and if the
anount added is more than 30 wt%, the impact—resistancé of
the resulting cabinet is too weak and formation of the

25 cabinet becomes difficult. The preferred amount ranges from

5 to 15 wt%.
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of the total emtted energy. The energy emtted to the skin is
transmtted, reflected or "absorbed, and therefore, the anpunt. ‘of the

ener gy absor bed by the sRln can be calcul ated considering FIGs. 2A and 2B.
For exanple, nost of the energy within 8 to 14[err] mregi on:of which
transmttance and reflectance are |ow, are considered to be absorbed by
the skin. Thus, upon supplying energy in this range, a living body
nostly consisting of water absorbs and uses this energy as kinetic energy

and is easily activated. This gives tlRe followi ng effects of early bl ossom
of flowers, _
The preferred material for emitting far infrared is at

}east one sélected from the group consisting of aluminium
oxide (Al,03), silicon dioxide (8i05), magnesium oxide
(MgO) , zircohium oxide (Zr0,), carbons, ferric_ oxide
5 (Fey03), mantjaneSe diq#ide (MnO,) , manganese monoxide (MnoO),
cupric oxide (Cu0), tricobalt tetroxide (Co30;), nickel
: ménokide (Ni0), chromic oxide (Cr,03), titanium oxide
(Tioz), boron oxide (B,03), sodium oxide (Na,0), potassium
oxide (K,0), molybdenuﬁ sesquioxide (Mo,03), calcium oxide
10l ' -(CaQ), zinc oxide (Znof, lithium oxide (Li,0), bismuth oxide
(81203),.phosph§rous pentoxide (P,0;), barium oxide (BaO)
and compoéites théreof. | |
When a household_television set, computer monitor,
etc. operates, the temperature in the cabinet reaches
15 about 40 to 70°C, and so the far infraréd emitting
materials contained in the cabinet emit more far infrared
radiation.
FIGs.5A and 5B illustrate injection molding process
for manufacturing a cabinet. The cabinet is manufactured
20 by_putting thelraw mixture materials in a hopper 1 and then
sending the mixture through a nozzle outlet 4 by means of
a piston 2, so that the mixture melts when passing a
heating means 3 and the melted mixture is molded into the

predetermined shape of a cabinet in a mould 5.

I
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period shortening and early maturation of a hatching egg, prolonging cut
flowers™ life, etc. To the human body, the ."effect appears as m cro nassage
ef feCt, acceleration of perspiration and é€xcretion, fast health recovery,

etc. Far infrared emtting naterials are as foll ows:

alum no-silicates (Al f[err]Jerr]-SigJerr]), cordierites :

(MO Al[err]Jerr]- Sierr]), zircons (ZrJerr]-Siderr]), carbons,
ferric oxide (Fe[err]Jerr]), manganese di oxide (M err]), cupric oxide
(CQuO), tricobalt tetroxide (Col[err]l&err]), nickel nonoxide (N O,
chrom c oxi de (Cr[err]derr]), lithiumoxide (Li[err]O, zinc oxide

(ZnO), bisnuth oxi de (B|[err](IéF¥TTPl%a}?un1OX|de (BaO, titani um oxi de
(T|C{err]ii 70 wt% of Si0,, 25 wt% of Al,0;, and 5 wt% of Fe,0; are
mixed to produce a far infrared emitting ;eramic. 15 wt% of

" the mixturé is added and homogeneously dispersed into the

5 . raw materials for manufacturing an ABS cabinet. A cabinet
for supporting and containing the parts of an image display

device is manufactured through a desired method, such as

‘that shown in FIG.5.

<Example 2>
10 60 wth of Zr0,, 25 wt% of Sio,, 5 wts of A1,05, 3 wt%
| of Fe,0;, 3 wt¥ of MgO and 4 wt% of TiO, are mixed to
produce a far infrared enitting ceramic. The proéedure
follows the same manner described in example 1, except that
the amount of the ceramic.added is 10 wt% based on the

15 amount of the raw materials for manufacturing an ABS

cabinet.
<Experiment 1>

A 14" monitor is manufactured by employing the cabinet

obtained through example 2. FIG.6 is a drawing for

20 explaining the method of this experiment. In FIG.6, a vase
holding a flower is located on the cabinet. Here, two
chrysanthemums blooming to the same extent are put into two

vases, respectively. One vase is placed as shown in Fig. 6
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borom oxide (Blerr](err]), sodiumoxide (Na[err] O, potassium oxide -~
(\K[err] O, phosphorus pentoxide (Plerr]Jerr]), nolybdenum sesqui oxi de
(Mo[err](err]), calciumoxide (CaQ, etc. FIG 3 is graphica
representation of emtting intensity in accordance with the wavel ength
for several far infrared emtting materials with relation to that of the

1

L]

on a 14" monitdr which employs the cabinet containing the
ﬁar infrared émittiné materials, and the other is placed on
a 14" xionitor which employs the same_cab;net but does not
contain far_infrargd emitting materials. After leaving the
5 . flowers for 10 days while the monitors are operating, the
changes in the two flowers are observed. FIG.7A is a
chrysanthemun photograph taken before the mnonitors were
turned on. It can be seen that the two flowers are blooming
to the same extent. FIG.7B is a chrysanthemum photograph
190 téken after 10 days;.in which on the'left is the flowver
that was placed on the monitor emploving the standard
cabinet and on the right is the flower that was on the
mpﬁitorlwith the cabinet containing far infrared emitting

materials. In FIG.7B, the flower that was on the monitor

Jout
(8]

employing the cabinet which contains the far infrared

emitting materials 1is still fresh and its leaves are

)

growing. However, the flower that was on the monitor

=h

employing the ordiﬁary cabinet is withering.
Another method for applying far infrared emitting
20 materials to the cabinet is by coating the materials on the

inner or outer surface of the cabinet with a binder and/or

sprayer.
<Example 3>

5 wt% of the same far infrared emitting ceramic as in

han}hsBamRTiamd
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bl ack® body (nmeasured at 40[err]C). The materials emt far infrared in 5

to 25[err] mwavel ength region. "~ FIGs. 4A, 4B and 4C are graphical . ™~
representation of emtting inténsity against wavelength for several
far infrared emtting m xtures, respectively. FI G 4A

corresponds to the mxture of 60 % of SiJerr], 20 % of Aferr](err],
5 w%of Fe[err]Jerr] and 15 w% of TiJerr] MO CaO MO FI G 4B
corresponds to the mxture of 50 wt% of ZrJerr], 30 % of Si(err], 8
w%of Alferr]dJerr], 3 ww%of Fe2gerlt], 3 wt% of BaO 2 wt%of MO and 4
w % of CaO, and FI G 4C corresponds to the m xture of 50 wt% of Si(err],
45 wt % of FIER¥S Olerks , MIXKALVHLIK] 8P r {O%n®f 2 ARl i REPE®F ] OThEr om t he
figures, it,is show that each material - .
mixture 1is coated on' the outer surface of an ABS resin

cabinet and heat dried to manufacture a far infrared

emitting material coated cabinet.
5 . <Examp1e 4>

3 wt% of the sane fér infrared emitting ceramic as in

example 1 is nixed witﬁ_sé wt%-of vinyl chloride-based,

heat sensitive binder, To the mixture, a small amount of a
surfactant and polyvinyl alcohol is added and homogeneously

10 mixéd. The nmixture is éoated on the inner surface of an ABS
resin babinet and heat dried at 40 to 50°C to manufacture

a far infrared emitting material coated cabinet.
<Exarple 5>

25 wt% of the same far infrared emitting ceramic as in

15 example 2 is mixed with 50 wt% of vinyl chloride resin, 15
wt% of acrylic.estér—based plasticizer, 1 wt% of zinc;bised
stabilizer, 2 wt% of epoxy-based stabilizer and 7 wt% of

acrylic binder. The mixture is coated on the inner and

outer surface of an ABS resin cabinet and dried to

20 manufacture a far infrared emitting material coated

cabinet.
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emts far

infrared at each specific wavel ength region._ Therefore,

appropriate materials can be optionatly used as occasi on demands.

cabi net ,
to view,
cabi net |
especi al |

10

[}
wm

20

25

—

or case, which is a part of an image display device and exposed

IS a supporting nmeans carrying interior parts of the device.-

s generally manufactured from engi neering plastics materi al
y from ABS resin, vinyl chloride resin and

17

<Experiment 2>

The effect of far infrared is denonstrated in the same
manner as in experimént 1 with 14" monitors employing an
ordinafy cabinet and the far infrared emitting material
coated cabinet manufactured:throuqh exaﬁple 5. Two roses
blooming to the sanme éXtenf are put into respective vases,
and are placed on each cabinet as shown in FIG.6. The
changes of the flowers wérehgbserved éfter turning the
monitors on. FIG.8A is a photograph taken after one day. In
the photograph,'the left floﬁer was.exposed to the ordinary
monitor and the right flower was exposed to the monitor
employing the cabinet contaihing the far infrared emitting
material. The two flowers show no difference so far. FIG.8B
is a photograph takén after five days. From the photograpﬁ,
it can be seen that the flower exposed to the ordinary
monitor is wilted and withered, while the flower exposed to
the monitor containing far infrared enmitting material 1is
still fresh.

As another émbodiﬁent of the present invention, there
is provided a far infrared enitting imagé display device
comprising a cabinet, characterized in that the cabinet
includes at least one far infrared emitting lamp.

It is preferred that a black far inffared emitting
material is coated on the surface of the bulb so that the

transmittance of visible rays is lowered and does not

Sheet Has Been Re laced
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7 acryl resin. The cabinet is manufactured by mixing raw resin, pigoent,
stabilizer, ett., and injecting the mxture into a catapult and then

i njection nolding the m xture. The cabi net s nost widely
manuf act ur.ed from ABS resin. The ABS resin is a kind of plastics materi al
conposed of styrene, acrylonitrile and butadi ene, and has good

| mpact -resi stance and heat-resi stance (heat-resisting tenperature is
93[err]C). Table 1 illustrates heat-deformation tenperatures for several
cabi net - nol di ng materi al s. 18

fatigue the user’s eyes.

Also, it is preferred that a reflecting plate is

;fovided to the rear of the bulb so that-far infrared

emission efficiency is increased. The. most preferred

5 . approach is coating the far infrared emitting material on

the surface of the reflecting plate so that far infrared
emission efficiency is even further increased.

" For the far infrared emitting materialé, those used

for ﬁanufacturing the cabinet can be employed. Partiéularly

10 preferred are silicon dioxide (SiOz), aluminium oxide

(2A1,0,), manganese 'oxiae .(MnO), ferric loxidé *(Fe203),

titanium oxide (Tibz),' zirconium oxide (2r0,) and magnesium

oxide (MgO).

It is also preferred that coloured glass or a

o3
(643

protectof made of plastic is provided in order to protect
the bulb and shield the 1light from the far infrared
emnitting lamp.

The temperature resultiﬁg from the heat from the far
infrared emitting lamp should be lower than the melting
20 temperature of the cabinet constituting materials (coﬁmoﬂly

used ABS resin: 93°C), and should preferably be iower than

90°C while maintaining the supplying power lower than 20W.

For user convenience, the far infrared emitting lamps

can be installed so that their direction is changeable

25 according to the user’s orientation, and are selectively

lit up according to need.

_This Sheet Has Been Reli




<Table 1> - heat - def or mat i on
sanpl es - ~—tenperature ([err] O -

19
FIGs.QA and 98B are a front view (94) and a side view
}98) of the image display device according to . this
embodiment of the present invention. The device ‘s

manufactured by installing far infrared emitting lamps 8 on

[$;]

the front of the cabinet 7. The reference numeral 6 denotes
a cathode ray tube.

FIG.10 is a longitudinal cross-sectional view of the
far infrared emitting lamp which is preferably employed in
the present inyention. A-reflecting plate 9 is provided to
10 the rear of ;fhe far infrared emitting bulb 11 and a

protecting cover 10 is orovided on the front of cabinst 7.

Any lamp that can emit far infrared radiation such as

an incandescent electric lamp, a halogen lamp, etc. cén be
employed as the far infrared enitting lamp.'These all emit

15 heat bf their own accord. The emitted heat énhances the far
infrared emission intensity. However, since too much heat

might melt the cabinet material, the lamp capacity should

be restricted and the temperaturé should not exceed 90°C.

(The melting point of the commonly used ABS resin is 93°C.)

20 In orderlto prevent the user’s eyes from being dé%ed
by the emitted light, the bulb could be treated so as to
have a black tinge, black far infrared emitting ceramic
could be used, or a dérk—coloured protecting cover can be

used. Any protecting cover that can partially shield the

25 light and thus prevent it from being too bright can be
enployed.
i



t her no- met hacryl at es 65-100 plastic vi nyl
chl ori des 50-75 "Tesins poly vinyl al cohols
45-75 nyl ons . - -180
fluorides : 120 cel I ul oi des
50-70 cel l ul oses - 70-110
styrenes 70- 115 pol yet hyl enes
40- 80 pol ypr opyl enes 80- 100
pol ycar bonat es 130

Further, in order that the - far infrared emits

10

20

@orwérdly and toward the user, and the rays are focuséd, a
;eflecting plate can be provided around the bulb as shown
in FIG.10.

It is preferred that one or more far infrared lamps be
optionally provided to each.image display device and each
lamp be optionally 1lit accordiﬁg to.the user’s need. Of
course, it is deSirabie that the lamp is designed so that

the direction in which the rays are focused 1is freely

-adjustable'accordinq to the user’s orientation, the chair

height, the height of the user, etc.
The effect of the image display device employing the
far infrared lamp is demonstrated by the following

experiments.
<Experiment 3>

IG.11A illustrates a 14" colcur monitor employing far
infrared emitting lamps, and FIG.11B illustrates a 14"
colour monitor which does not employ a far infrared
emitting lamp. Further details of the image display device
employing the far infra;ed enitting lamps in FIG.1l1lA are as
follows. The far infrared lamps are installed on the four
corners cof the front of the cabinet as illustrated in the
drawings. The lamp is manufactured by coating the surface

of an incandescent electric bulb with the mixture of metal

—

I
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t her ro- phenol .resins 70-120 settding ur i nous

Fesins 100- 130 ‘resins mel am ne resins
150- 200 unsaturated pol yest er -200
al kyd resins : :80- 90 silicones
>250 f oam ng pol yur et hans -100

pol yet hyl enes 40- 80

21
oxides of silicon dioxide (S5i0,), aluminium oxide (Alzo-),
nanganese oxide (MnO} and ferric oxide (Fe,03) w1th re51n.
&The coating 1layer is Dblack. On the surface of the
reflection plate, a mixture. of 20 wt%. of far infrared

5 . ceramic with water glass is coated. The capacity of the

incandescent bulb is 110V 7W, and the temperature of the

bulb center reaches 70°C 5 minutes after turning the bulb
on. At a distance of 50cm in front of the two monitors,
cigarettes are located as illustrated in the drawings (room

190 temperature 25°C,. humidify 60%' RH). After leaving the
| switches of the two image display devices turned on for 24

hours, a functional test of the taste of the cigarettes'was
carried out with 15.persons. After.the functional test, all
15 persons reported~that the taste of the far infrared
i3 emitted. cigarettes was different from that of the
cigarettes loéated in front of the conventional monitor,

and 12 persons among these further reported that the former

was milder than the latter.
<Experiment 4> *

20 The far infrared lamp is installed in an image display
device by the same method described in experiment 3. A far
infrared emitting ceramic composed of éilicon dioxide
(8i0,), aluminium oxide (Al,03), titanium oxide (TiO,} and

magnesium ox1de (th) is coated on the surface of the bulb.
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An object of the present invention is to provide a far infrared emtting
i.mage di splay—device having various harnful factors, but which can reduce
t he user' s—uneasi ness and economc burden and give a pleasant

wor ki ng

wn

20

25

envi ronment . To acconplish the above-nenti oned object,
Is provided in the present invention a far infrared emtting inage
di spl ay device-conprising a cabinet for supporting
parts of the device, characterized

an

In this case, .since the coating layer is near white, a

protective cover . is provided in order to reduce eye

&

fatigue. The protective cover is made of coloured glass

having a transmittance of 43% at 560nm.

FIGS.12A and 12B are drawings for.explaihiﬁg this
experiment. In this experiment, two.roéés_blooming at the
same extent are put in front of a 14% colour mpnitor
employing a far infrared lamp and a ‘common :_L4"' colour
mohitor, in eachfcase at 30cm,distance,xand changes'ih the
flowers wereIOSEerved over time. The cépaéity of the far
infrared 1amp.ié 7.5W 120V, and the teﬁpefaﬁure of the_bulb
surface reaches 65°C.5 minutes afterlturning the monitors.
on. The roon temperaﬁure was 25°C and the humidity was 65%
RH.

In the course of the experimént, the rose exposed to
the conventional monitor immediately withered owing to the
electromagnétic'waves enitted from the cathode ray tube and
circuitry thereof. However, the rose exposed to the far
infrared emitting monitor of the present invention remained
in full bloom'for a long time (about 6 days or longer)
because the far infrared emitted from .the device
compensétes for the damage owing to the harmful
eleétromagnetic waves. This means that .the far infrared
emission .activated water molecules, provided essential

energy needed for growing the plant, and extended its

freshness.

there

and containing interior

This Sheet Has Been RT
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i.n that the cabinet contains at |east one selected fromthe group
consisting of far infrared emtting materials, far infrared |anps and far
infrared emtting devices, and so the image display device emts far

i nfrared radi ati on. The far infrared emtting materials can be

contained in the cabinet through adding 1 to 30 wt% of the far infrared

emtting materials into the raw materials for manufacturing the cabinet
and then injection nolding, or through coating the far infrared emtting
material with a binder or a pignment 23n the surface of the cabinet.

The above-nentioned object of the present invention can also be

acconpl i shed s ather timifircar edbedifénhg ithege is provided in the
present invention a far infrared emitting image.displéy
dev1ce employlng at least one far infrared enlttlng devices
for image display device, which comprlses far 1nfrared

5 'emitting material, a heating means to apply heat to the far
infrared emitting'material, a reflecting plate to reflect
far infrared radiation outwardly emitted from the interior
of the device, and a supporting means _includihg these‘
objects.

10 As for the far infrared emitting matérials, lowQZ-
temperéture; "high-efficiency far infrared emitting
naterials which can emit far infrared in high efficiency at
low temperature such as aluminium oxides (Al,03), silicon

. dioxides (sio,), zirconium oxides (Zr0,), etc. are

preferably used, so that they might not deform the

J-a
m

supporting frame such as 2BS resin, vinyl chloride-based
resin, acrylic resin, etc. )
In order to attach the far infrared emitting device to
the image display device, an attaching means is required.
20 : This can be fixed through a binder or through the change‘of
a molding design of the cabinet when manufacturing the
image display device.
An embodiment will be described in detail beloQ
referring to the attached drawings.
25 FIGS.13A and 13B illustrate the basic structure of a

far infrared emitting device according to this embodiment,

———
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di spl-ay
<ont ai ni
mat eri al
out war dl
10

10

20

device conprising at | east one far infrared enitting device
ng a heating neans to apply heat to a far infrared emtting
areflecting plate to reflect far infrared radiation which is~

y emtted fromthe interi.or of said device, and a supporting neans

24
in which FIG.13A is a perspective vieﬁ and FIG.13B is a
Eross—sectional view of the device. As a supporting:and
cqntaining means 16, a commonly used ﬁate;ial for a cabinet
case;of an image display device such as ABS resin is usgd
and above it, a reflecting plate 15 is provided. Above the
reflecting plate 15; a heating means.14 is pfovided t§
increase far infrared emission. The applied heat should not

exceed a temperétUre that might change the quality of this

-~ device; up to 50°C is sufficient. Above the heating means,
~a far infrared emitting layer 13 manufactured by

compacting, molding or coating far infrared emitting

materials 1is prepared. 2As for far infrared emitting

materials, low-temperature, high-efficiency far infrared

~emitting ceramics such as aluninium oxide, silicon dioxide,

zirconium oxide, etc: are preferably employed.

The upper surface and the inner side of this far
infrared emitting device is preferably provided with a
transparent ‘acryl léyer 12 to maintain the efficiency of

the far infrared emission. However, since a far infrared

'reflecting plate 15 and a heating means 14 are prévided*in

the device, a layer made cof an opague ABS resin, vinyl
chloride résin etc. shows a sufficiently good effect. The
heater is connected to a source of electric power 17
external to the device.

The far infrared emitting device of this embodiment is

designed so that this device does not shield the image

eet Has Been Reﬁaced
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i ncl udi ng these obj ects.

Enbodi nents of the present. invention will now

e described, by way of exanple, w-tt reference to the attached draw ngs;™

i n which:

FIG1 is a graph iltustrating the transmttance of

versus wavel engt h; FIl Gs. 2A ..and 2B are graphs show ng

spectra

wavel engt h;

transmttance (2A) and spectral reflectance of skin (2B),

FIG3 is a graph - show ng em ssion intensity versus

wat er”

ver sus

wavel ength for various far infrared emtting materials with relation to
that of the black body; 25

wm

reproduced on an image display device, and is attached to
the front side of the cabinet or installed in the cabinet
& . .. :

which has been designed and manufactured for installing

this device. A cord to afsource of electric -power can be

connected to a external source or can be drawn out to a

circuit part in the cabinet and connected to it when

fabricating the set.

Since the thus obtained image display device employing

. the far infrared eﬂlttlng device - on the front of the image

15

20

'dlsplay device enits far 1nfrared towards the place where

an operator is located, the operqtor can regelve the far
infrared effect. |

FIGs.142 and.léB illustfate other embodiments of the
fér infrared emitting devices (cross—sectional view) which
have the sanme structufe as the'far infrared emitting device
illustrated in FIG.13B, but are a stick-type fFIG.léA) and
a cylinder-type (FIG.14B), and they are manufactured to be
used as reguired. The referenca numerai 13 .denotes a
'connecting means such as a binder. _

FIGS.15A, 15B and 15C illustrate the image display

devices enploying the far infrared emitting devices

- illustrated in FIGs.13B, 14A and 14B, respectively. These

25

all emit far infrared radiation forward. In FIG.15A, the
arrows indicate the emitting direction of the far infrared

rays.

To demonstrate the effect of the far infrared when

s Sheet Has Been R
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FIL.Gs.4A, 4B and 4C are graphs shawing enission intensity versus
wavel ength for various far infrared emtting m xtures; =~ FI Gs. 5A and
5B illustrate injection nolding process for nmanufacturing a cabinet;
FIG6 is a drawing for explaining the nethod of experinent 1 bel ow,

FI Gs. 7A and 7B are phot ographs of chrysanthenuns denonstrating the far

infrared em ssion effect of the inage display device manufactured through
exanple 1 of the present invention; '

206
employing far infrared emitting devices in image'display
devices, the following experiment was carried out.

A

<Experiment 5>

‘A far ihfrafed enitting device as _iliuétraﬁed in

5 ?IG.lBA, is.prbVided on a 14" CDT {colour disﬁlay tube) as
illustrated in. FI.G.15A.. A heater 14 'is connected to a

source of electriC'power-and the far inffafgd emitting
matérial_is héatéd tO"40°C. Two chrysanthemuns blooming at

the same éxieni are put in front of the 14" colour monitor

10 employing the fér infrared emitting device and an ordinary
14n cdlour monitor, both at 30cm distance as iilustrated in

Figs. 12A and 12B. After turning the monitors on, the

chaﬁge of the flowers are observed over time. Temperatures

and other environment factors were kept equal.

[
wm

In this experiment, the two chrysantHemums originally
blooming equally showed distinct differences after seven
days. The chrysanthemum that was 1ocated in front of the
ordinary image display device withered more than that

~ located inlfront of.the image display device employing the
20 far infrared emitting device. After fourteen days, the
chrysanthemum that was located in front of the ordinary
image display device almost completely withered. However,
the chrysanthemum located in fron; of the image display

device employing the far infrared emitting device kept

is Sheet Has Been Replaced
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FI Gs:8A and 8B are photographs of roses denonstrating the far infrared
em ssion effect of the-image display devi ce manuf actured: tTrough exanple 2
of the present o _ invention; FI Gs. 9A and 9B are a front view

(9A) and a side view (98) of the imge display device according to the
second

(OS]

7

fresh and its leaves began to bud.
_ As shown above, the far infrared emitting device can
A P

be simply attached to the image display device and can

provide far infrared effects to users. This device is

(8]

adaptable for practical use and can be manufactured into
any shape. |

As confirmed from the ab§ve exanples and experiments,
since the image display device containing the far-infrared
emitting source emits far infrared radiatidﬁ' which is
10 beneficiél to a living_body, the users Qf'theSe kind of
dévices can counterbalance the damage owing to harmful
eiectromagnetic waves, and éaé receive vitality_and énergy

from the far infrared radiation. | |
while the’ presenf image displaj device has been
i5 partiéularly shown and described with- reference to
particular embodiments thereof, it will ke understood by
those skilled in the art that variocus changes in form and
details. For example, a television, computer monitor, LCD,
PDP, etc. may be effected thereby without departing from

20 the scope of the invention as defined by the appended

claims.

i



enbodi nent of the present invention; FI G 10 is a_l ongitudi nal
-cross-sectional view of the far |anared emtting Ianp whi ch is preferably

enpl oyed in enbodi ments of the present invention: FI Gs.11A and -11B
are drawings for explaining. experinent 3 belomr FI'Gs. IZA —and

12B are drawings for explaining experinent 4 bel Gy sheet Has B lale?lA and
13B illustrate the basic structure of a far infrared

according to an enbodi nent of the present invention, mmumuﬂ A is a
per spective 2

-

CLAIMS:

1. A far infrared enlttlng cablnet for supporting

s

T e

'and containing interior parts of an 1mage dlsplay device,

wherein said cabinet contains far infrared emitting

(&]]

nmaterials and is moulded from a mixture containiné-l to 30
wt% of said far infrared emittinq matefials.
2. A far infrared emitting_;abinet as claimed in
. claim 1, wherein said amount:of said far infrared emitting
materialé is 5 to 15 wts.
10 - 3. A'far_infrared emitting cabinet for supporting
- and containing interior parts of an imgge display device,
wherein said .cabinet-'contains far infrared emitting
materials in the ;orm of a mixture of said far infrared
enlttlng naterials ﬂlth a binder or a plgment coated on the
15 surface of said cabinet.

4. A far infrared emitting cabinet as claimed in any
preceding claim, wherein said far infrared emitting
material is at least one selected from the group consisting
of aluminium oxide (A1203), silicon dioxide (Siéz),

20 ~ magnesium oxide (¥gO), zirconium oxide (2r0,), carbons,
ferric oxide (Fe,0,), manganese dioxide (MnO,), cupric oxide
(Cu0), tricobalt tetroxide (Coz0,), nickel monoxide (NiO),
chromic oxide (Cr,03;), titanium oxide (TiO,), boron oxide
(B,03), sodium oxide (Na,0), potassium oxide (Kzo);

25 rnolybdenum sesquioxide (Mo,03), calcium oxide (Ca0O), lithium

[



view'of the device and FIG 13B is a cross-sectional view cut along line
A- A of -t-he device shown in FI G 13A - FH& 14ATs—across—secti-onal
view eut along line B-B of the device shown in FC i Llustrating

anot her embodi nent of the present invention and %ﬁ%&%ﬁhsh Replacsd F G 135;
FIG 14B is a cross-sectional view cut along |ine Cﬂmmmﬂ I ce shown
in FIG 15C which is a further another enbodi nent I nventi on;

“and FI Gs. 15A, 15B and 15C illustrate i mage di splay devices enpl oying

the far infrared emtting devices illustrated in FIGs.13B, 14A and 14B,
respectively.

oxide (Lizd), zinc oxide (2n0), bismuth oxide (Bi,03),
phosphorous pentoxide (P,05), barium oxide (Ba0) and
“ o :

composite thereof.

s,

5 and containing interior parts of an image display device

A far infrared emitting cabinet for supporting

comprising a far infrared lamp_mountéd on the front-side of
the cabinet. | |

6. A far infrared emitting cabinet as.claimed in
claim 5, wherein said far infrared lamp comprises a

i0 reflecting plate behind a far infrared emitting bulb.

7. A far infrared emitting cabinet as claimed in
claim 6, wherein the surface of said. bulb of said far
infrared lamp is coated with a black far infrared emitting
material.

15 8. A far infrared eﬁitting cabinet as claimed in
claim 7, wherein said far infrared emitting material is at
least one selected from the group consisting of silicon
dioxide (Sioi),'aluminium oxide (Al,0;), manganese oxide
(MnO), manganese dioxide (MnO,), ferric oxide (Fe,0;),

20 cupric oxidé (Cu0), tricobalt tetroxide (Co504), nickel
monoxide (NiO), chromic oxide (Cr,03), boron oxide (B,03),
sodium. oxide (Na,0), potassium oxide (K,;0), molybdenum
sesquicxide (Mo,0,), calcium oxide (Ca0), lithium oxide
(Li,0), zinc oxide (ZnO), bismuth oxide (Bi,03), phosphorous

25 pentoxide (P,05), barium oxide (BaQO), titanium oxide (TiO,),

zirconium oxide (2Zr0,) and magnesium oxide (MgoO).

LR B T



12 - Preferred enbodi ments of the present inventiori are described in
detail bel ow The method—+ferrmanufacturing far infrared emtting inmage

di spl ay devigg§h ﬁ&&_ t.o. enbodi nents of the present—invention will be
explained in ”ﬂm”nimﬂ”

e Bffect of far infrared emtting i mage
9. A far infrared emitting cabinet as claimed in any

/ 30

of claims 6 to 8, wherein said far infrared lamp further

L3

comprises a ;uotécﬁing cover made of coloured glass or
plastics ﬁaterial.

5 '10ﬂ  A far infrared emitting cabinet as claimed in any
of claims 6 to 9, wherein the supplying power ié lower than
20W and the temperétﬁre resulting from the heat from the
far infrared emitting lamp.is lower than 90°C.-

1i. A far infrared emitting cabinet as claimed in any

[
o

of claims. 6 to 10, wherein said far infrared lamp is
installed so tﬁat.the-direction of said lamp is changeable
'accdrdihq to the orientation.of the user. |

12. 2 farlinfrared emitting cabinet as claimed in any

of claims 6 to 11, wherein said far infrared lamp is

o)
(81}

installed so as to be selectively lit up aécording to need.
13. A far infrared enitting cabinet as claimed in
claim 6 or any of claims'7 to 12 where dépendent on claim
6, wherein said reflecting plate is coated with far
infrared emitting materials on the surface of said plate.
20 ' 14. An image.display device comprising a far infrated
emitting cabinet as claimed in any of claims 1 to 13.

15. A far infrared emitting device for mounting to an
image display device, said far infrared emitting device
containing a heating means to apply heat to a far infrared

25 emitting material, a reflecting plate to reflect far

infrared radiation enitted from the interior of said

. * c L L S



di spl’ay devi ces according to enbodi ments of the present

i nvention wll

be
expl ai ned in experiments. - As a first enbodi ment—of—the—present—
invention, there is provided a far infrared emtting,i dlsplay devi ce

device, characterized in that the cabinet conprise

mat eri al s. | )
t he cabinet or coated on the surface of the cabinet. Where the far

conprising a cabinet for _supporting and containing §

infrared emtting materials are
naterlals with the

i0

20

o

The far infrared emtting nateri al

device, and a supporting means for these objects.

" 16. A far infrared emitting device as claimed in
claim 15, wherein said far infrared emitting material is at
least Qne-selected_frcm.the group consisting of aluminium
oxide (Al,03), silicon dioxidé (8i0,), zirconium oxide
(Zroz); ragnesium -oxide ?(Mgo), carbons, ferric oxide
(Fe,03), manganese diokide_ (MnO,), cupric oxide (Cu0),
tricobalt tetroxide (CoSOA); nickel monoxide (NiQO), chromic
oxide (Cr,0;), titanium oxide (Ti0,), boron oxide (B,03),

sodium oxide (Nazoj,"potassium oxide (K,0), molybdenum

‘sesquioxide (Mo,03), calcium oxide. (Ca0), 1lithium oxide

(Li,0), zinc oxide (ZnO), bismuth oxide (Bi,0;3), phosphorous
pentoxide (P50g) , barium oxide (Ba0) and composite thereof.

17. A far infrared .emitting device as claimed in
claim 15 or 16, wherein said supporting means ismmade of at
least one selected from the group consisting of &BS resin,

vinyl chloride-based resin and acryl resin.

18. 2 far infrared emitting device as claimed in any

of claims 15 to 17, wherein said far infrared emitting
device further. compriées 56 connecting means for ' its
connection to said image.display device.

19. A far infrared emitting device as claimed in
claim 18, wherein said connecting wmeans is a binder.

20. An image display device comprising a far infrared
emifting device as claimed in any of claims 15 to 19.

21. A far infrared emitting image display device

contahed in the cabinet by m xing the

. * [ L L] S *
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raw materials for manufacturing the cabinet and then nolding the nixture,
‘t he-anount of “the far infrared emtting—materials added ranges from1l to
30 wt % based gg geﬁfashggnq{le igepungy of the raw materials for manufacturing

t he cabinet. added is.ess than 1 wt% only a weak far

I nfrared emtt obtained and if the anpunt added is nore than
30 wt % thel e of the resulting cabinet is too weak and
formati on of the cabl net becones difficult. The preferred anount ranges
from 5 to 15 wt% 32 :

comprising a cabinet for supporting and containing iﬁterior
garts of tpe deviée, wherein said cabinet contains at least
one selecﬁéd from the group consisting of far infrared
emitting materigls, far infrared lamps and far infrared

5 -émitting deQices, to emit far ihfrared radiation.
22, A far infrared emitting image display device
'substantially aé hereinbefore described with reference to

‘the accompanying drawings. -
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13 - The preferred material for en1tt|ng far infrared is at |[|east one
sel ected fromthe greup consisting of alumnium oxide (At203), silicon
dioxide (Sigerr]); magnesiumoxide (MyO, zirconiumoxide (Zr(err]),
carbons, ferric. oxide (Fe[err](err]), manganese di oxide (Mi(Jerr]),
manganese nonoxi de (MO, cupric oxide (CuQ, tricobalt tetroxide
(Co[err]err]), nickel nonoxide (NNO, chromc oxide (C[err]Jerr]),
titani um oxi de -

)
(5

ABSTRACT
FAR_INFRARED EMITTING IMAGE DISPLAY DEVICE

A far infrared emitting image display device
comprising a cabinet.which emits far infrared. The cabinet
5 contains at least one of the following to -emit for
infrared: far infrared emitting materials, far infrared
lamps and - far infrared emitting devices. To counteract'
harmful electromagnetic waves emitted from image display'

devices, beneficial far infrared is emitted. |

10 (FIG.15A]
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(Tigerr]),
axide (Klerr]O,

(Cao),

boron oxide (B[err]Jerr]),

(Bi[err]Oerr]),

phosphor ous: pent oxi de (
and conposites thereof,-. ' When a houﬂaﬁGdﬁ
operates'

to 70[err]C, and so t
cabinet emt nore far Znfrared
I nj ection nol di ng pro

noni t or,

etc.

manuf act ur ed

mol ybdenum sesqui oxide (Mo[err]Jerr]),
zi nc oxide (zZnO,

TRANSMITﬁA GER"

sodi um oxi de (Nalerr] O, potassium
cal ci um oxi de

bi smut h oxi de

err]), barium oxide (Ba®
el evi sion set, conputer
the tenperature in the cabinet .reaches about 40

| i thi um oxide (Li[err] O,

far infrared emtting -nmaterials contained in the
radi ation. FI Gs.5A and 5B illustrate
siD0 r/\g'anuf acturing a cabinet. The cabinet is
2345678 9101112131415
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by putting the raw m.xture materials in a hopper 1 and then sending the
m'xture through a nozzle outlet 4 by nmeans of- a piston -2, so that'the
m xture nelts when passing a heating means 3 and the nelted nixture is
nol ded into the predeterm ned shape of. afqi%}ne}f in a muld 5.
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<Exanpl e 1> 70 Wt % of Slqerr] 25 wt% of Alferr](err], and 5 wt % of
Fe[err]err] are nixed to produce a far infrared emtting seram' c. 15 wt%
of the mixture is added and honogeneously dispersed into+he raw
materials for manufacturing an ABS cabinet. A cabinet for supporting and
containing the parts of an image display device is manufactured through a

desired net hod, such as that shown ing %A
<Exampl e 2> 60 wt % of ZrJerr], % Siqerr], 5wt % of

Alferr]Jerr], 3w% of Fe[err](err], 3 wt % of I\/gOand 4 wt% of Tierr]
are mxed to : 5 : .
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produte a far infrared emtting ceramc. The procedure follows the sane
manner described in exanple 1, except that the anpbunt of the ceram c added
is 10 wt % based on the amount of the raw materials for manufacturing an
ABS cabi net. : <Experinent 1> A 14"

noni tor is manufactured by enpl oyi ng abipet obtained through exanple
2. FIG6 is a drawing for explaini ngﬁﬁé@% of this experinent. In
FIG 6, a vase

“his Sheet Has Been Replaced 1
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holding a flower is |ocated on the cabinet. Here, two chrysanthenmuns

bl'oemi ng to the sane extent are put into twe vases, respectively. One vase
is placed as shown in Fig. 6 - 15 on a
14" noni-tor which enpl oys the cabinet containing the far infrared emtting
materials, and the other is placed on a 14" nonitor which enploys the sane

cabi net but does not FIG BA

v
Am

s:%; =

W
5‘#—"‘"“!1\ .
l
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contain far infrared emtting materials. After leaving the flowers for 10
days while the nonitors are operating, the changes—in the two flowers are
observed. FI'rG 7A is a chrysant hemum phot ograph t-aken before the nonitors
were turned on. It can be seen that the two flowers are bloomng to the
sanme extent. FIG 7B is a chrysant hemu tograph taken after 10 days, in
which on the left is the flower that 2§p§3 d on the nonitor enploying
the standard cabinet and on the right is the flower that was on.the
monitor with the cabinet containing far infrared emtting materials. In
FIG 7B, the flower that was on the nonit r
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enpl oyi ng the cabi net which contains the far infrared emtting materials
is still fresh and its |eaves are growing. However, the flower that was
on the nonitor enploying~the ordinary cabinet is withering. - Anot her
met hod for applying far.infrared emtting materials to the cabinet is by
coating the materials on the "inner or outer surface of the cabinet with a
bi-nder and/or sprayer

( . <Exanpl e 3> 5 w%
of the same far infrared erﬁtti-ngEIrG'm]:]aAin o

FIG.11B
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16 exanple 1 is mxed with 95 w% of acrylic binder. The nmixture is
coated on the outer surface of an ABS resin cabinet and heat dried to
manufacture a far infrared emtting nmaterial coated cabinet.

<Exanpl e 4>

FIG.12A

2\
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3 W%of the same far infrared emtting ceramic as in exanple 1 is m xed

" wth 96 wt % of vinyl  chtoride-based, heat sensitive binder.—To the

m xture, a small anmpbunt of a surfactant and pol yvinyl al-eehol is added and
honogeneously m xed. The m xture is coated on the inner _surface of an ABS
resin cabinet and heat dried at 40 to 50[err]C to manufacture a far’

infrared emitting material coated ng@etlsA

<Exampl e 5>

FIG.13B

12
13

. 14
=————~———\

15
whocbodiorlodontrtocktindodod kit £ 2 epitadndetinlos %

VIPLTNEDE I TIT IV 71\1 5

XL

SOy

N\

FIG.14A

12 ‘\ ) *
13 — A IILIIITIIIIY,
)y oSy
1L e7
%
15 %
16 - Z
18 7 //////////Z}

© 17

This Sheet Has Been Reﬂlaced 1

i




25 wt% of the sane far infrared emtting ceramc as in exanple 2 is mxed
wth 50 wt% of vinyl chloride resin, 15 w% of acrylic ester-based

pl asticizer, 1 wt% of zinc-based - stabilizer, 2 wt% of epoxy-based
stabilizer and 7 wt% of acrylic binder. The mi xture is coated on the inner
and - outer surface of an ABS resin cabinet and dried.-to’ manufacture a
far infrared emttlng mat-erlal coated cabl net -

FIG 15A

FIG.15B . FIG.15C.
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17 - <Experi rrent 2>
i s denonstrated in the same nanner as in experl nMPLécﬁMﬂNﬁﬁfmﬁﬁﬁl to$(§

enpltoyi ng an ordinary cabinet and the far mfr&&@smﬁtmm P Lo ppzed 20
coat ed cabi net manufactured through exanpl e 5.| J€laimns gpip@':

sane extent are put into respective vases, and,mmawpingﬁedgmde to gagadn J;"
as shown in FIG 6. The changes of the f1 ower s wmbmervgd&;ﬁif%%to tpegad Mg

t he |
1 DATE OF RECEIPT 30N0V1995

FAR INFRARED EMITTING IMAGE DISPLAY DEVICE

The present invention is directed to a far infrared
emitting image display device, and particularly to a far
'ihfﬁared' emitting image display device manufactured by
'including far infrared emittihg méterial in a cabinet for
'an ihage .display device or attaching a far infrared
emitting body to the cabinet to emit far infrared.

In the present society, that is, in an information-
oriented society, the realisation of transmission systems .
for image display information is one symbol of modernity.
However, image displgy devices maifunction and injure their
operators’ heéealth because of eleétromagnetic waves emitted
from the device, and this results, so to speak, in an
exchange of health for convenience. The effects to the
human body are called VDT (visual display terminal)
syndrome and the symptoms are eye fatigue, ocular pain,
impairment of eyesight, headache, chronic fatigue, etc. In
order to remove and/or shield harmful electromagnetic

waves, much effort has gone into attempts such as

. antistatic ~ treatment, establishment of filters,
establishing a magnetic field generators, etc. but high
costs and doubts as to efféctiveness still remain, and now
it is considered that complete removal and/or shielding of

the electromagnetic waves is impossible.

Far infrared rays are electromagnetic waves in the

This is the replacement sheet
Date: 30 NOV ‘0%



nonitors on. FIG 8A is a photograph taken after one day. In the

phot ograph, the left flower was exposed to the ordinary nonitor and the
right flower was exposed to the nonitor enploying the cabinet containing
the far infrared emtting material. The two fl owers show no difference so
far, FIG 8B is a photograph taken after five days. Fromthe.photograph,

It can be seen that the flower exposed to the ordinary nonitor is wilted
and withered, while the fl ower exposed to the nonitor containing far
infrared emtting material is still frgsh. As anot her enbodi ment of
the present invention, there is provided a far infrared emtting inage

di spl ay dewlfifye of 5 to 1000um (There is no critical definition of a

standard wavelength region of far infrared. The above range
is éelected for the purposes of the present invention to
exclude near infrared rays.) and affect the ﬁuman body in
two forms: thermal eéfect._and. non-thermal. The thermal’
effect is the effect of _the'}tﬁefﬁal energy. in the
.peripheral vein absorbed from the skin to the.deep‘tiééue
or to the whole body, and the non-thermal effect arises
from photons which correspond to far infrared of a specific
wavelength to stimulate the receptor in the endothelia or
cell membranes. This means that far infrared radiation of
specific wavelengths transmits to and activates the cell.
Therefore,.far'infrared rays act as a thermai energy source
through thermal reaction, and as a photon source through a
non-thermal reaction. In conclusion, far infrared radiation
-shows direct thermal action, indirect action through
activation of water molecules, and non-thermal action of
stimulating receptors of nerve cells located 100gm below
the skin which perceive heat, cold, pain, etc. Through
theée actions, acceleration of blood circulation and fast
relief from exhaustion are achieved.

Far infrared, especially iﬁ the 5.5 to 15um region, is
used as an énerqy source which stimulates stretching and
bgnding vibrations of water molecules, and when the far

infrared in this region is emitted to the human body,

plants, and animals, water molecules which compose most of
This is the replacermsnt sheet
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conprising a cabinet, characterized in that the cabinet includes at |east

one far ‘infrared emtting | anp. It is preferred that a black far
infrared emtting material is coated on the surface of the bulb so that

the transmttance of visible rays is | owered and does not
18.

3

such 1living bodies are activated and this results in
acceleration of blood circulation, shortening of health
recovery times and food .cooking time, acceleration of
flower -blooming, extension of flower life, etc. (See Japan
'illﬁminétion_society Vol.72 No.12 1988, p717 prpliqption
of far 1nfx_-_aijé§ to the human body", ibid v‘<>1.74_.§1§.i_2_'__ 1990,
p796 "The ﬁreéeht étaﬁe of ‘applying far infrared fo the
food industry and fhe fuﬁure“, Japan ceramics Vol.23 No.4l
1988, p310 "Far infrared emitting materials and its
application", published by Seoul Korean togrist information
Co. & translated bv W. S. Péfk "Far infrared")

. A lot §f research and development concerning the |
above-mentioned, beneficial far infrared has been done.
Japanese Patent Laid-Open Publication No. Sho 63~198254,
Sho 63-236284, Sho 63-248051, Heil 1-65786, Hei 1-77893 and
Hei 1-169865 disclose technigques concerning the manufacture
of a far infrared emitting lamp. Many applications
employing these far infrared emitting lamps are also known.
Japanese Patent‘Laid—Open Publication No. hei 2-57883 and
hei 2-309169 to Hitéchi disclose refrigerators employing
far infrared emitting lamps, Japanese Patent Laid-Open
Publication No. hei 2-306028 of Rinai discloses a microwave
oven employing a far infrared emittingllamp, and Jépanese
Patent Laid-Open Publication No. hei 2-164365 discloses a
bathtub employing a far infrared emitting lamp. In all of

these publications, effects obtained by employing the far

This is the replacemenm sheel
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fatigue the user's eyes. Also, it is preferred that a reflecting
plate is provided to the rear of the bulb so that far infrared em ssion
efficiency is increased. The nost preferred approach is coating the far
infrared emtting material on the surface of the reflecting plate so that
far. infrared em ssion efficiency is even further increased. For the
far irnfrared emtting materials, those used for manufacturing the cabinet
can be enployed. Particularly preferred are silicon dioxide (Sigerr]),
alumniumoxide (Alf[err]derr]), mangangse oxide (MO, ferric oxide
(Fe[err]derr]), titaniumoxide (TiQerr]), zirconiumoxide (ZrJerr])
and nmagnesi uimfrared emitting lamps are also disclosed together with
various, experimental' data, and the results are
satisfactory.
Water, of which most of the human body is composed,
shows the following relation to the far infrared. FIG.1 is
~ a’ graph 'iLlﬁéﬁrating'-the - transmittance of water in
accordance with the wavelength. As shown in this figure,
water has the characteristic of absorbing light near the
3um and 6um regions and above. Sincé, the O-H bond between
oxygen and hydrogen in the water molecule (H,0, H-O-H), has
stretching vibrations at 2.5 to 3.5um, and bending
vibrations at 10 to 1l4um, water absorbs light when exposed
to the light in these regions, and the vibration of the
water wolecule 1is accelerated. That is to say, water
molecules become activated and then reorient themselves to
form an ideal structure when the light in these region is
supplied from the outside.
The wavelength of a human body can be calculated from
body temperature, by example, in accordance with the Wien
- formula relation between absolute temperature and
wavelength, defined as: 1=2897/T (where T denotes an
absolute temperature and A .denotes a wavelength um.) Here,
‘when 309.5 (273+436.5) is substituted for T, the wavelength
becomes 9.36um which is within the far infrared range.

FIGs. 2A and 2B are graphical representatiohs showing

a spectral transmittance (2A) and a spectral reflectance .

This is the replacemant sheet
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oxi de (MyO) . It is also preferred that coloured glass or a protector
made of plastic is provided in order to protect the bulb and shield the
light fromthe far infrared emtting |anp. The tenperature resulting
fromthe heat fromthe far infrared emtting | anp should be | ower than the
mel.ting tenperature of the cabinet constituting materials (comonly used
ABS resin: 93[err]C), and should preferably be lower than 90[err]C while

mai nt ai ni ng the suppl yi ng power |ower than 20W For user conveni ence,
the far infrared emtting | anps 5

(2B) of skin according to each wavelength, respectively.
The far infrared emitted from human skin is within the
range of 3 to SOpm, and 1in particular, the wavelength
within the range of 8 to 14um provides approximately 46%
of the total emitted’energy.'The energy emitted to the skin
is transmitted, reflected or abSorbéd, and therefore, thé.
améunt of the enérgy absofbed'by the skin can be calculated
considering FIGs. 2A and 2B. For example, most of the
energy within 8 to 14um region of which transmittance and
reflectance are low, are considered to be absorbed by the
skin.

Thus, upon supplying energy in this range,’a living
body mostly consisting of water absorbs and uses this
energy as kinetic energy and is easily activated. This
gives the following effects of early blossom of flowers,
period shortening and early maturation of a hatching egq,
prolongihg:cut flowers’ iife, etc. To the 'human body, the
effect appears as micro massage effect, acceleration of
perspiration and excretion, fast health recovery, etc.

Far infrared .emitting méterials are as follovs:
alumino-silicates (Aizo3-sioz), cordierites (MgO-Al,0;-
S$i0,), zircons (2r0,-5i0,), carbons, ferric oxide (Fe,0,),
manganese dioxide (MnO,), cupric oxide (Cu0), tricobalt
tetroxide (Co30,), nickel monoxide (NiO), chromic oxide
(Cry03), lithium oxide (Li,0), zinc oxide (Zn0), bismuth

oxide (Bi,03), barium oxide (BaO), titanium oxide (Tio,),

This is the replacerment sheet
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can be installed so that their direction is changeabl e according to the
user's orientation, and are selectively 1it up according to need.

19"

i mage di splay device according to this enbodi nent of the present
i nyention. The device is

6
boron oxide (B,0;3), sodium oxide (Nazo), potassium oxide
(K,0), phosphorus pentoxide (P,0;5),.molybdenum sesquioxide
(Mo,03), calcium oxide (CaO), etc. |

FIG.3 is graphical representation of emitting
intensity in accordance with the wavelength for severql far
infrared emitting materials with relation to that of the
black body (measured' at 40°C). The materials emit far
infrared in 5 to.25um wavelength region.

FIGs. 4A, 4B and 4C are graphical représentation.of
emitting intensity against wavelength for several far
infrared  emitting mixfures, respectively. FIG.4A
corfesponds to the mixture of 60 wt% of SiO,, 20 wt% of
Al,03, 5 wt% of Fe,0; and 15 wt% of TiO, MnO'CaO-MgO, FIG.4B
corresponds to the mixture of 50 wt$ of Z2ro,, 30 wt% of
$i0,, 8 wt% of Al,0;, 3 wt% of Fe,0;, 3 wt% of BaO, 2 wt% of
ngp and 4 wt% of CaO, and FIG.4C corresponds to the mixture
of 50.wt% of Si0,, 45 wt¥ of Al,05, 3 wt¥ of K,0 and 2 wt%
of Na,0. From the figures, it is shown that each material
enits far infrared at each specific wavelength region.
Therefore,.appropriate materials can be optionally used as
occasion demands.

A cabinet, or case, which is',a lpart of an image
display device and exposed to view, is a supporting means
carrying interior parts of the device. The cabinet is
generally manufactured from engineering plastics material

and especially from ABS resin, vinyl chloride resin and

This is ihe seplacement
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manuf actured by installing far infrared emtting lanps 8 on the front of
the cabinet 7. The reference nuneral 6 denotes a cathode ray tube.

FIG 10 is a longitudinal cross-sectional view of the far infrared emtting
| anp which is preferably enployed in the present invention. A reflecting
plate 9 is provided to the rear of the far infrared em.tting bulb 11 and a
protecting cover 10 is provided on the front of cabinet 7. Any | anmp
that can emt far infrared radiation such as an incandescent electric

| anp, a hal ogen lanp, etc. can be enployed as the far infrared emtting

.Iiarrp. Thesegahl1€Mésin. The cabinet is manufactured by mixing raw
resin, pigment, stabilizer, etc., and injecting the mixture
into a catapult and then injection molding the mixture.

The cabinet 1is most widely manufactured from ABS
fesin._ The ABS resin is a kind of plastics -matgrial
composed of styréene, acrylonitrile and butadiene, and has:
good impact-resistance and heat-resistance (heat-resisting
temperature is 93°C). Table 1 illustrates heat-deformation

temperatures for several cabinet-molding materials.

This is the replacement shoet
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heat of their own accord. The enitted heat enhances the far infrared

em ssion intensity. However, since too nuch heat mght nmelt the cabi net
material, the |lanp capacity should be restricted and the tenperature
shoul d not exceed 90[err]C. (The nelting point of the commonly used ABS
resinis 93[err]C.) In order to prevent the user's eyes from being
dazed by the emtted light, the bulb could be treated so as to have a
~black tinge, black far infrared emttinggceramc could be used, or a :
dar k-col oured protecting cover can be wused. Any protecting cover that can
partially shield the 1light and thus<pakVent>it from being too bright can

be enpl oyed.
heat-deformation
samples temperature (°C)
thermo- methacrylates 65-100
plastic vinyl chlorides 50-75
resins poly vinyl alcohols 45-75
nylons . -180
fluorides 120
celluléides 50~70
celluloses 70-110
styrenes 70;115
polyethylenes 40-30
polypropylenes 80-100
polycarbonates 130
thermo- phenol resins 70~-120
setting urinous resins 100-130
resins melamine resins 150-200
unsaturated polyester -200
alkyd resins 80-90
silicones >250
foaming polyurethans -100
polyethylenes 40-80
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20 * Further, in order that the far infrared emts forwardly and
toward the user, and the rays are focused, a reflecting plate can be

provi ded around the bulb as shown in FIG 10. It is preferred that
one or nore far infrared | anps be '

9

An object of the present invention is to provide a far
infrared emitting image display device having variéus'
harmful factors, but which can reduce the user’s uneasiness
and economnic burden and give a pleasant .working
environment.

To accomplish the above-mentioned object, there is
provided in the present invention a far infrared emitting
image display device comprising a cabinet for supporting
and containing interior parts of the device, characterized
in that the cabinet contains at least one selected from the
group consisting of far infrared emitting materials, faf_
infrared lamps and far ihfrared emitting devices, and so
the image display device emits far infrared radiation.

The” far infrared emitting materials can be containéd
in the cabinet through adding 1 to 30 wt% of the far
infrared emittinq materials into the raw materials for
manufacturing the cabinet and then injection molding, or
through coating the far infrared emitting material with a
binder or a pigment on the surface of the cabinet.

The above-mentioned object of the present invention
can also be accomplished by.a far infrared enitting image'
display device comprising at least one far infrared
emitting device containihg a heating means to apply heat to
a far infrared emitting matérial, a reflecting plate to
reflect far infrared radiation which is outwardly emitted

from the interior of said device, and a supporting means

This is the replacemsert sheet
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optionally provided to each i mage di splay device and each |anp be
optionally lit according to the user's need. O course, it is desirable
that the lanp is designed so that the direction in which the rays are
“focused is freely adjustable according to the user's orientation, the

chair height, the height of the user, etc. The effect of the inmage
di splay device enploying the far infrared lanp is denonstrated by
the follow ng experinents. 10 <Experi nent 3>

including these objects.
Embodiments of the present invention will now be
described, by way of example, with reference to the

attached drawings, in which;

FIG.1 is a graph illustrating the transmittance of

water versus waveléngth;

| FiGs.2A and lZB are graphs sﬁowing spectral
transmittance (2A) and spectral reflectance of skin (2B),
versus wavelength; | |

FIG.3 is a graph showing emission intensity versus
wavelength fér various far infrared emitting materials with
relation to that of the black body;

FIGs.4A, 4B and 4C 'aré graphs showing emission
intensity versus wavelength for various far— infrared
emitting ﬁixturesf

FIGs.5A and 5B illustrate injection molding process
for manufacturing a cabiﬁet;

FIG.6 1is a drawing for explaining the method of

experiment 1 below;
o FIGs.7A and 7B are photographs of chrysanthemuns
demonstrating the far infrared emission effect of the image
display device manufactured through example '1 of the
present invention; |

FIGs.BA and 8B are photographs of roses demonstrating
the far infrared emission effect of the image display

device manufactured through example 2 of the present
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FIG 11A illustrates a 14" col our monitor enploying far infrared emtting
| anps, and FIG 11B illustrates a 14" colour nonitor which does not enpl oy

a far infrared

emtting |lanp. Further details of the imge display device

-enploying the far infrared emtting lanps in FIG 11A are as follows. The
far infrared lanps are installed on the four corners of the front of the
cabinet as illustrated in the draw ngs. The lanp is manufactured by

coating the surface of an incandescentyglectric bulb with the m xture of

net al

invention;

FIGs.2A and 9B are a front view (2A) and a side view

(9B) of the image display device according to the second

embodiment of the present invention;

FIG.10 is a longitudinal cross-sectional view of the

far infrared emitting lamp which is preferably employed in

embodiments of the present invention;

FIGs.1lA and 11B are drawings for explaining

experiment 3 below;

FIGs.1l2A and 12B are drawings for explaining

experiment 4 below;

FIGs.13A and 13B illustrate the basic structure of a

far infrared emitting device according to an embodiment of

the present invention, in which FIG.13A is a perspective

view of the device and FIG.13B is a cross-sectional view

cut along line A-A of the device shown in FIG.13A;

or

FIG.14A is a cross-sectiocnal view cut along line B-B

the device shown . in FIG.15B illustrating another

embodiment of the present invention and corresponding to

FI1G.13B;

FIG.14B is a cross-sectional view cut along line C-C

of the device shown in FIG.15C which is a further another

embodiment of the present'invention;and

FIGs.15A, 15B and 15C illustrate image display devices

employing the far infrared emitting devices illustrated in

FIGs.13B, 14A and 14B, respectively.
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21 oxides of silicon dioxide (Si(derr]), alumniumoxide (A.[err]Jerr]),
manganese oxide (MO and ferric oxide (Fe[err](Jerr]) with resin. The
coating layer is black. On the surface of the reflection plate, a m xture. -
of 20 wt% of far infrared ceramc wth water glass is coated. The capacity
of .the incandescent bulb is 110V 7W and the tenperature of the bulb

center reaches 70[err]C 5 mnutes after turning the bulb on. At a distance
of 50cmin front of the two nonitors,

12

Preferred embodiments of the present invention are
described in detail below. The method for manufacturing far
infrared emitting image display devices according to
embodiments of the present invention will be explained in
examples and the effect of far infrared emittinq.image
diSpiay devices accordiﬁQ'ta embodiments of the presént
inventioh'will be explained-in experimeﬁﬁs.

| As a first embodiment.of the present invention, there

is provided a far infrared emitting image display device
comprising a cabinet for supporting and containing interior
parts of the device, characterized .in that the cabinet
combrises far infrared emitting materials.

The far infrared emitting materials can be contained
in the cabinet 6r coated on the surface of the cabinet.

Where the far infrared emitting materials are
‘contained in the cabinet by mixiﬁg the materials with the
raw materials for manufacturing the cabinet and then
molding the mixture, the amount of the far infrared
emitting materialé added ranges from 1 to 30 wt% based on
the total amount of the raw materials for manufacturing the
cabinet. if'the amount added is less Fhan 1 wt%, only a
weak far infrared emitting effect is qbtained and if the
amount added is more than 30 wt%, the impact-resistance of
the fesulting cabinet is too weak and formation of the

cabinet becomes difficult. The preferred amount ranges from

S5 to 15 wt%.
This 15 e repiacemsm shoot
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cigarettes are located as illustrated in the drawi ngs (room tenperature
25[err]C, humidity 60%RH). After leaving the sw tches of the two

i mge di splay devices turned on for 24- "hours, a functional test of the
taste of the cigarettes was carried out with 15 persons. After the
functional test, all 15 persons reported that the taste of the far
infrared emtted cigarettes was different fromthat of the cigarettes

| ocated in front of the conventi onal nD@'tor, and 12 persons anong these
further reported that the forner was mTder than the latter.

The preferred material for emitting far infrared is at
least one selected from the group consisting of aluminium
oxide (Al,03), silicon dioxide (S5i0,), magnesium oxide
(Mg0O), zirconium . oxide (2r0,), carbons, ferric oxide
(Fe,03) , manganese dioxide (MnO,), manganese monoxide (MnoO),
cupric oxide (Cu0), tricobalt tetroxide (Co30,), nickel
monoxide (NiO), chromic oxide (Cr,03), titanium oxide
(Tioz), boron oxide (B,03), sodium oxide (Na,0), potassiﬁm
oxide (K,0), molybdenum sesquioxide (Mo,0;), calcium oxide
(Ca0), zinc oxide (Zn0O), lithium oxide (Liéb), bismuth oxide
(Bi,03), phosphorous pentoxide (P,05), barium oxide (BaO)
and cdmposites theréoff

When a household television set, computer monitor,
etc. operates, the temperature in the cabinet reaches
about 40 to 70°C, and so the far infrared emitting
materials contained in the cabinet emit more far infrared
radiation.

FIGs.5A and 5B illustratg injection molding'process
for manufacturing a cabinet. The cabinet is manufactured
by putﬁing the raw mixture materials in a hopper 1 and then
sending the mixture through a nozzle outlet 4 by meané of
a piston 2, so that the mixture melts when passing .a
heating means 3 and the melted mixture is molded into the

predetermined shape of .a cabinet in a mould 5.
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<Experinent 4> The far infrared lanp is installed in an inmage
display device by the sane nethod described i'n experiment 3. A far
infrared emtting ceram c conposed of silicon dioxide (Si(err]),
alumniumoxide (Al[err]Jerr]), titaniumoxide (TiJerr]) and mnagnhesi um
oxi.de (MgO is coated on the surface of the bulb. '

14
<Example 1>
70 wt% of $i0,, 25 wt® of Al,0;, and 5 wt% of Fe,0; are
mixed to produce a far infrared emitting ceramic. 15 wt% of
the mixture is added and homogeneously dispérsed into the
raw materials for manufacturing an ABS cabinet. A c;pinet
for supporting and containing the parts of an image display
device is manufactured through a desired method, such as

that shown in FIG.5.

<Example 2>
60 wt% of 2r0,, 25 wt% of Si0,, 5 wt3 of Al,05, 3 wts.
of Fe,05, 3 wt% of MgO and 4 wt% of TiO, are mixed to
produce a far infrared emitting ceramic. The procedure
follows the same manner described in exémple 1, excepf that
the amount of the ceramié added is 10 wt% based on the

amount of the raw materials for manufacturing an ABS

cabinet.
<Experiment 1>

.A 14" monitor is manufactured by employing the cabinet
obtained through example 2. FIG.6 is a drawing for
explaining the method of this experiment. In FIG.6, a.vase
holding a flower is located on the cabinet. Here, two
chrysanthemums blooming to the same extent are put into two

vases, respectively. One vase is placed as shown in Fig. 6

This is the repiacemem sheet
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22 In‘thi's case, since the coating layer is near white, a protective
cover is provided in order to reduce eye fatigue. The protective
cover is nmade of coloured glass having a transmttance of 43% at 560nm
FI Gs. 12A and 12B are drawings for explaining .this experinment. In this
experinment, two roses bloomng at the sane extent are put in front of a
14" colour nonitor enploying a far infrared | anp and a comon 14" col our
nmonitor, in each case at 300n1distance,]$nd changes in the flowers were
observed over tine. The capacity of the far ,

on a 14" monitor which employs the cabinet containing the
far infrared emitting materiais, and the other is placed on
a 14" monitor which employs the éame_cabinet but does not
contain far infrared emitting materials. After leaving the
flowers for 10 days while the monitors are operating, the
changes in the two flowers are observed. FIG.7A is a
cthsanthémum photograph taken before the monitors were
turned on. It can be seen that the two flowers are blooming
to the same extent. FIG.7B is a chrysanthemum photograph
taken after 10 days, in which on the left is the flower
that was placed on the monitor employing the standard
cabinet and on the riéht is the flower that was.on the
monitor with the cabinet containing far infrared emitting
materials. In FIG.7B, the flower that was on the monitdr
employing the cabinet which contains the far infrared
emitting materials is still fresh and its leaves are
gering. However, the flower that was on the monitor
. employing the ordinary cabinet is withering.

Another method for applying far infrared emitting

materials to the cabinet is by coating the materials on tﬁe

inner or outer surface of the cabinet with a binder and/or

sprayer.
<Example 3>

5 wt% of the same far infrared emitting ceramic as in
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infraréd lanp is 7.5W 120V, and the tenperature of the bulb surface
reaches 65[err]C 5 mnutes after turning the nonitors on. The room _
tenperature was 25[err]C and the hum dity was 65% RH. In the caurse
of the experinent, the rose exposed to the conventional nonitor

i medi ately withered owing to the "el ectronagnetic waves emtted fromthe
cat hode ray tube and circuitry thereof. However, the rose exposed to the
far infrared emtting nonitor of the prgsent invention remained in ful
bloomfor a long tinme (about 6 days or longer) because the far infrared
emtted frosxadpee devisemicedpenstt ess fwwrd blie acdaridge bomdeg. tThe t he

har nf ul
mixture 1is coated on the outer surface of an ABS resin
cabinet and heat dried to manufacture a far ‘infrared

emitting material coated cabinet.
<Example 4>

3 wt% of.the same far infrared emitting ceramic as in
example 1 is mixed with 96 wt%¥ of vinyl chloride-baseqd,
heat sensitive binder. To the mixture, a small amount of a
surfactant and polyvinyl alcohol is added and homogeneously
mixed. The mixture is coated on the inner surface of aﬁ aABS
resin cabinet and heat dried at 40 to 50°C to ménufacture

a far infrared emitting material coated cabinet.
<Examp1é 5>

25 wt% of the same far infrared emitting ceramic as in
example 2 is mixed with 50 wt% of vinyl chloride resin, 15
wt% of acrylic ester-based plasticizer, 1 wt% of zinc-based
stabilizer, Z'Qt% of epoxy—based'sfabilizer and 7 wt% of
acrylic binder. The mixture is coated on the inner.and
outer surface of an ABS resin cabiﬁet aﬁd dried to

manufacture a far infrared emitting material coated

cabinet.
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el ectromagneti c waves. This nmeans that the far infrared em ssion activated

wat er nol ecul es, provided essential energy needed for grow ng the plant,
and extended its freshness. ' 23

As the third enbodi nent, there is provided in the

17

<Experiment 2>

The effect of far infrared is demonstrated in the same
manner as in experiment 1 with‘14"'monitors employing an
ordinary cabinet and the far infrared emitting material
coatéd cabinet manufac£ﬁred through example 5. Two roses
blooming to the same extent are put into respective vases,
and are placed on each cabinet as shown in FIG.6. The
changes of the flowers were observed after turning the
monitors on. FIG.8A is a photograph taken after one day. Ih
the photograph, the left flower was exposed to the ordinary
monitor and'the right flower was exposed to the monitor
employing the cabinet éontaining the far infrared emitting
material. The two flowers show no differerice so far. FIG.8B
is a photograph taken affer five days. From'the pﬁotograph,
it.cah be seen that the flower exposed to the ordinary
monitor is wilted and withered, while the flower exposed to
the monitor containing far infrared emitting material is
still fresh.

As another embodiment of the present invention, there
is provided a far infrared emitting image display device
comprising a cabinet, characferized in that the cabinet
includes at 1least one far infrared emitting lamp.

It is preferred that a black far inffared.emitting
material is coatéd on the surface of the bulb so that the

transmittance of visible rays 'is lowered and does not
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present invention a far infrared emtting image display device enploying
at.] east one far infrared emtting devices for image display device,
conprises far infrared emtting material, a heating nmeans to apply heat to

the far

of the device,

whi ch

infrared emtting material, a reflecting plate to reflect far
I nfrared radiation outwardly emtted fromthe interior

and

a supporting neans including these objects. - As for the far infrared
emtting materials, |low tenperature, 18hi gh-efficiency far i nfrared
emtting materials which can enmit far infrared in high efficiency at

fatigue the user’s eYes.

Also, it is preferred that a reflecting plaﬁe is
provided to the rear of the bulb so that far infrared
emission efficiency is increased. The most preferred

approach is coating the far infrared emitting material on

the surface of the reflecting plate so that far infrared

emission efficiency is even further increased.

For the far infrared emitting materialé, those used
for manufacturing the cabinet can be employed. Particularly
preferred are silicon dioxide (Si0;), aluminium oxide
(A1,03), manqaneée oxide (MnO), ferric oxide "(Fe203),
titanium oxide (TiO,), zirconium oxide.(Zroz) and magnesium
oxide (MgO).

It is - also preferred that coloured glass or a
protector made of plastic is provided in order to protect
the bulb and shield the 'light from the .far infrared
emitting lamp.

The temperature resulting from the heat ffom the far
infrared emitting lamp should be lower than the melting
temperature of the cabinet constituting materials (cémmonly
used ABS resin: 93°C), and should preferably be lower than
90°C while maintaining the supplying power lower than 20W.

For user convenience, the far infrared emitting lémps

can be installed so that their direction is changeable

according to the user’s orientation, and are selectively

1lit up according to need.
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| ow t enperature such as al unini um oxides (Al [err]err]), silicon dioxides

(SSqerr]), zirconium oxides (Zr(Jerr]), etc. are preferably used,
so”  that they mght not deform the- supporting franme such as ABS
resin, vinyl chloride-based resin, acrylic resin, etc. In order to
attach the far infrared emtting device to the image display device, an

attaching neans is required.

t he change
i mage di spl
referring t

ay devi ce. An enbodi ment wi |l be described in detai
o therggtashedndr 3w HYS- a front view (9a) and a side view

(9B) of the image display device according to this.

embodiment of the present invention. The device is
manufactured by installing far infrared emitting lamps 8 on
the froﬁt of the cabinet 7. The reference numeral 6 denotes
a cathode ray tube.

FIG.10 is a longitudinal cross-sectional view of the
far - infrared emitting lamp which is preferébly employed in
the present invention. A reflecting plate 9 is provided to
the reaf of the far infrared emitting bulb 11 and a
protecting cover 10 is provided‘on the front qf cabinet 7.

Any lamp that can emit far infrared radiation such as
an incandescent electric 1amp; a halogen lamp, etc. can be
employed as the far infrared emitting lamp. These all emit
heat of their own accord. The emitted heat enhances the far
infrared emission intensity. However, since too much heat
might melt the cabinet material, the lamp capacity should
be restricted and the temperature should not exceed 90°C.
(The melting point of the commonly used ABS resin is 93°C.)

In .order to prevent the user’s eyes from being dazed
by the emitted light, the bulb could be treated so as to
have a black tinge, black far infrared emitting ceramic
could be used, or a dark-coloured protecting cover can be

used. Any protecting cover that can partially shield the

"light and thus prevént it from being too bright can be

employed.

This can be fixed through a binder or through
of a nolding design of the bi net when nmanufacturing the

bel ow
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FIGs.l-SA and 13B illustrate the basic structure of a far infrared
em tting device according to this enbodinent,
24 in which FIG 13A is a perspective view and FIG13B is a

cross-sectional view of the device. As a supporting and containing nmeans
16,. a commonly used material for a cabinet

20

Further, in order that ~the far infrared emits
forwardly and toward the user, and the rays are focused, a
reflecting plate can be provided around the bulb as shown
in FIG.10.

It is preferred that one or more far infrared lamps be
optionally provided to each image display device and each
lamp be optionally lit accordiﬁg to the user’s need. Of
course, it is desirable that the lamp is designed so that
the direction in which the rays are focused is freely
adjustable'according to the user’s orientation, the chair
height, the héight of the user, etc.

The effeét of the image display device employing the
far infrared lamp is demonstrated by  the following

experiments.
<Experiment 3>

FIG.11A illustrates a 14" colour monitor employing far
infrared emitting lamps, and FIG.11B illustrates a 14"
colour monitor which does not employ a far infrared
emitting lamp. Further details of the image display device
employing the far infraped emitting lamps in FIG.11A are as
follows. The far infrared lamps are installed on the four
corners of the front of the cabinet as illustrated in the
drawings. The lamp is manufactured by coating the surface

of an incandescent electric bulb with the mixture of metal
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‘case of an i mage di splay device such as ABS resin is used and above it, a '
reflecting plate 15 is provi ded. Above the reflecting plate 15 a heating
means 14 is provided to increase far infrared emni ssion. The -appl i ed heat
shoul d not exceed a tenperature that mght change the quality of this
device; up to 50[err]Cis sufficient. Above the heating nmeans, a far
infrared emtting layer 13 manufactured by conpacting, nolding or
coating far infrared emtting materials is prepared. As for far infrared
enmtting nmaterials, lowtenperature, high-efficiency far infrared
emtting ceramcs.such as al um nium oxide, silicon dioxide, zirconium
oxi de, etc. &R abllieom dyegide (Si0,), aluminium oxide (Al,0,),
' manganese oxide (MnO) and ferric oxide (Fe,03) with resin.
The coating 1layer 1is black. On the surface of the
reflection plate, a mixture. of 20 wt% of far infrared
ceramic with water glass is coated. The capacity of the
incandéscent'bulb is 110V 7W, and the-témperaFUIe of the
~ bulb center reaches 70°C 5 minhteS'after'turniﬁg the bulb
~on. At a distance of 50cm in front of the two monitors,
cigarettes are located as illustrated in the drawings (room
temperature 25°C, humidity 60% RH). After 1leaving the
switches of the two image display devices turned on for 24
hours, a functional test of the taste of the cigarettes was
carried out with 15 persons. After the functional test, all
15 persons reported that the taste of the far infrared
émitted cigarettes was different from that of the

cigarettes located in front of the conventional monitor,

and 12 persons among these further reported that the former

was milder than the latter.
<Experiment 4>

The far infrared lamp is installed in an image display
devige by the same method described in.experiment 3. A far
infrared emitting ceramic composed of silicon dioxide
(Si0,), aluminium oxide'(A1203), titanium oxide (Tioz) and

magnesium oxide (Mg0O) is coated on the surface of the bulb.
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The upper surface and the inner side of this far infrared emtting device
-is preferably provided with a transparent acryl layer 12 to maintain the
efficiency of the far infrared em ssion. However, since a far infrared .
reflecting plate 15 and a heating neans 14 are provided in the device, a

| ayer nmade of an opaque ABS resin, vinyl <chloride resin etc. shows a
sufficiently good effect. The heater is connected to a source of electric
. power 17 external to the devi ce. The far infrared emtting device of
this enbodinment is designed so that t M2 devi ce does not shield the I mage

In this case, since the coating layer is near white, a
protective cover 1is provided in order to reduce eye
fatigue. The protective cover ié made of coloured glass
having a transmittance of 43% at 560nm.

FIGs.12A and 12B are drawings for explaining. this
experiment. In this experiment, two roses blooming at the
same extent are put in front of a 14" colour monitor
enploying a far infrared lamp and a common 14" colour
monitor, in each case at 3bcm distaﬁce, and changes in the
flowers were observed over time. The capacity of the far
infrared lamp is 7.5W 120V, and the temperature.of the bulb
surface reaches 65°C 5 minutes after turning the monitors
on. The room temperature was 25°C and the humidity was 65%
RH.

In the course of the experiment, the rose exposed to
the conventional monitor immediatély withered owing to the
electromagnetic waves emitted from the cathode ray tube and
circuitry thereof. However, the rose exposed to the far
infrared emitting monitor of the presént invention remained
in full bloom for a long.time (about 6 days or longer)
because the far infrared emitted from .the device
compensétes for the damage owing to the harmful
electromagnetic waves. This means that the far infrared
emission activated water molecules, provided essential

energy needed for growing the plant, and extended Iits:

freshness.
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25 reproduced on an inmage display device, and is attached to the front
side of the cabinet or installed in the cabinet which has been. designed
and manufactured for installing this device. A cord to a source of

el ectric -power can be connected to a external source or can be drawn out
to.a circuit part in the cabinet and connected to it when

23

As the third embodiment, there 'is provided in the
present invention a far infrared emitting image display
device employing at least Ane far infrarea emitting devices
for image display device, which comprises far infrared
emitting material, a heating means to apply heat to ﬁhe far
infrared emitting material, a reflecting plate to reflect
far infrared radiation outwardly emitted from the interior
of the device, and a supporting means including these
objects.

As for the far .infrared emitting materials, low-
temperature, high-efficiency far infrared emitting
materials which can emit far infrared in high efficiency at
low temperature such as aluminium oxides (Al,03), silicon

_dioxides (sio,), zirconium éiades (2r0,), etc. are
preferably used, so that they might not deform the’
supporting frame such as ABS resin, vinyl chloride-based
resin, acrylic resin, etc. )

In order to attach the far infrared emitting device to
the image display device, an attaching meané is required.
This can be fixed through a binder or through the change of
a molding design 6f the cabinet when manufacturing the
image display device.

An embodiment will -be described in detail below
referring to the attached drawings.

FIGs.13A and 13B illustrate the basic structure of a

far infrared emitting device according to this embodiment,
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fabricati ng the set. Since the thus obtained i nage display device
enploying the far infrared emtting device on the front of the imge

di splay device emts far infrared towards the place where
| ocated, the operator can receive the far infrared effect.

an operator is
FI Gs. 14A

and 14B illustrate other enbodiments of the far infrared emtting devices
(cross-sectional view which have the sane structure as the far infrared
emtting device illustrated in FIG 13B,, but are a stick-type (FI G 14A) and

a cylinder-type (FIG 14B), and they ar ez"manuf actured to be

in which FIG.13A is a perspective view and FIG.13B is a
cross-sectional view of the device. As a supporting and
containing means 16, a commonly used material for a cabinet
case of an image display device such as ABS resin is used
and above it, a reflecting plate 15 is provided. Above the
reflecting plate 15, a heating means 14 is provided to
iﬁcrease far infrared emission. The applied heat should not
exceed a température that might change the quality of this
device; up to 50°C is sufficient. Above the heating means,
a far infrared  emitting 1layer 13 manufactured by

compacting, molding or coating far infrared enmitting

materials is prepared. As for far infrared emitting

- materials, low-temperature, high-efficiency far infrared

emitting ceramics such as aluminium oxide, silicon dioxide,
zirconium oxide, etc. are preferably employed.

The upper surface an&_ the inner side of this far
infréred emitting device is preferably provided with a

transparent acryl layer 12 to maintain the efficiency of

the far infrared emission. However, since a far infrared

reflecting plate 15 and a heating means 14 are provided in
the device, a layer made of an opaque ABS resin, vinyl

chloride resin etc. shows a sufficiently good effect. The

heater 1is connected to a source of electric power 17

external to the device.
The far infrared emitting device of this embodiment is

designed so that this device does not shield the image

This is the replacermant sheet

Date: .1 " NOV 106



used as required. The reference nuneral 18 denotes a connecting nmeans such
as a bi nder. FI Gs. 15A, 15B and 15C illustrate the inmage display
devices enploying the far infrared emtting devices illustrated in

FI Gs. 13B, 14A and 14B, respectively. These all emt far infrared radiation
forward. In FIG 15A, the arrows indicate the emtting direction of the far
infrared rays. To dermonstrate the effect of the far infrared when,

25

reproduced on an imége display device, and is attached to
the front side of the cabinet or installed in the cabinet
which has been designed and manufactured for installing
this device. A cord to a source of electric -power can be
connected to a external source or can be drawn out.to a
circuit .part in the cabinet and connected to it when
fabricating the set.

Since the thus obtained image display device employing
the far infrared emitting device on the front of the image
display device emits far infrared towards the place where
an dpe;ator is located, the operator can receive the far -
infrared effect.

FIGs.14A and 14B illustrate other embodiments of the
far infrared éﬁitting devices (cross-sectional view) which
have the same structure as the far infrared emitting device
illustrated in FIG.13B, but are a stick-t?pe (FIG.1432) and
a cylinder-type (fIG.14B), and they are manufactured to be
used as required. The reference numeral 18 denotes a
connecting means such as a binder.

FIGs.15A, 15B and 15C illustrate.the image display
devices employing the far Iinfrared emitting devices
illustrated in FIGs.13B, 14A and 14B, respectively.'These
all emit far infrared radiation forward. In FIG.15A, the
arrows indicate the emitting direction of the far infrared
rays.

To demonstrate the effect of the far infrared when
This is the replacement sheet
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26 enrbl oying far infrared emtting devices in inmage display devices, the

foll ow ng experinent was carried out. <Experi nent
5>7 A far infrared emtting device as illustrated in FIG 13A, is
provi ded on a 14" CDT (col our display tube) as illustrated in FIG 15A. A

heater 14 is connected to a

26
employing far infrared emitting devices in image display

devices, the following experiment was carried out.
<Experiment 5>

A far infrared emitting device as illustrated in
FIG.13A, is provided oﬁ a 14" CDT (colouf display tube) as
illustrated in FIG.15A. A heater 14 is .connected to a
source of electric power and the far infrared emitting
materiél is heated to 40°C. Two chrysanthemums blooming at
the éame extent are put in front of the 14" colour monitor
empldying £ne far infrared emitting device and an ordinary
14" colOgr.ﬁohitor, both at 30cm distance as illustrated in
Figs. 12A and 12B. after turning the monitors on,_fhe
change of the flowers are observed over time. Temperatures
and other envirénment factors were kept equal.

In this eipefiment, the two chrysanthemums originally
blooming equally showed distinct differences after seven
daYs. The chrysanthemum that was located in front of the
ordinary image display device withered more than that

~located in front of the image display device employing the
far infrared enitting device. After fourteen days, the
chrysanthemum that~was located in front of the ordinary
image display device almost completely withered. However,
the chrysanthemum located in front of the image display

de?ice employing the far infrared emitting dévice kept
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source-of electric power and the far infrared emtting material is heated
‘to 40[err]C. Two chrysanthemums bloom ng at the same extent are put in
front of the 14" col our nonitor enploying the far infrared emtting device
and an ordinary 14" colour nmonitor, both at 30cmdistance as illustrated
in -Figs. 12A and 12B. After turning the nonitors on, the change of the
flowers are observed over tine. Tenperatures and other environnment factors
were kept equal. In this experlnen% the two chrysant henuns _
originally bloomng equally showed distTnct differences after seven days.

The chrysantpggyﬂ1gn§t1@@slgggggege§gnf£9ngugf the ordinary imge display
device withered nore than t

As shown above, the far infrared emitting device can
be simply attached to the image display device and.can
provide far 'infrafed effects to users. This device is
adaptable for practical use and can be manufacturéd_into
any shape.

As confirmed from the above examples and experiments,
since the image display device containing the far infrared
enitting source emits far infrared radiation which is
beneficial to a 1living body, the users of these kind of

. devices can counterbalance the damage owing to harmful
 e1ectromagnetic waves, and can receive vitality and energy
from thé far infrared radiation.

While the éresent image display device has been
particularly shown and described with reference  to |
particular embodimenté thefeof, it will be understood by
those skilled in the art that various changes in form and
details. For example, a television, computer monitor, LCD,
PDP, etc. may be effected thereby without departing from

“the scope of the invention as defined by the appended

claims.
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| ocated in front of the imge display device enploying the far infrared
em tting device. After fourteen days, the chrysanthenumthat was | ocated
in front of the ordinary image display device alnost conpletely wthered.
However, the chrysanthenmumlocated in front of the inmmge display device
enpl oying the far infrared emtting device kept

28
CLAIMS:

1. A far infrared emitting cabipet for supporting
and containing interior parts of an ihéée-aisplay device,
wherein said cabinet contains far infrared emitting
materials and is moulded from a mixture containiﬁg 1 to 30
wt% of said far infrared emitting materials.

2. A far infrared emitting cabiﬁet as claimed in
claim 1, wherein said amount of said far infrared emitting
materials is 5 to 15 wt%.

3. A far infrared emitting cabinet fér supporting
and containing interior parts of an image display device,
wherein -"said cabinet contains far infrared emitting
materials in the form of a mixture &6f said far infrared
emitting materials with a binder or a pigment coated on the
surface of said cabinet.

4, A far infrared emitting cabinet as claimed in any
preceding claim, wherein said far infrared emitting
material is at least one selected from the group consisting
of aluminium oxide (Al,0;), silicon dioxide (Sioz),'
magneéium oxide (MgO), zirconium oxide (2r0,), carbons,
ferric oxide (Fe,03) , manganese dioxide (Mno,) , cupric oxide
(Cu0), tricobalt tetroxide (Co50,4), nickel monoxide (NiO), .
chromic oxide (Cr,0;), titanium oxide (TiO,), boron oxide
(Bzoé), sodium oxide (Na,0), potassiuﬁ oxide = (K,0),

molybdenum Sesquioxide (Mo,05), calcium oxide (CaO), lithium
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27 fresh and its | eaves began to bud. As shown above, the far
infrared emtting device can be sinply attached to the inage display
device and can provide far infrared effects to users. This device is
adapt abl e for practical use and can be manufactured into any shape.
As .confirmed fromthe above exanpl es and experinents, since the inmge
di spl ay device containing the far infrared emtting source emts far .
infrared radiation which is beneficial 200 a |iving body, the users of
t hese kind of devices can counterbal ance the danage owing to harnfu
oxide (Li,0), zinc oxide (Zn0O), bismuth oxide (Bi,0;),
phosphorous pentoxide (P,0g), barium oxide (Ba0O) and
composite thereof.

5. A far infrared emitting cabinet for supporting
and containing interior parts of an image display device
comprising a far infrared lamp mounted on the front-side of
the cabinet.

6. 2 far infrared emitting cabinet as claimed in
claim 5, wherein said far infrared lamp comprises a
reflecting plate behind a far infrared emitting bulb.

7. A far infrared emitting cabinet as claimed in

claim 6, wherein the surface of said bulb of said far

infrared lamp is coated with a black far infrared emitting

material.

(=)

8. A far infrared enitting cabinet as claimed in
claim 7, wherein said far infrared emitting material is at
least one selected frdm the group consisting of silicon
dioxide (Sibz), aluminium oxide (Al,0;), manganese oxide
(MnO), manganese dioxide (MnO,), ferric oxide (Fe,0;),
cupric oxide (Cu0), tricobalt tetroxide (Co30,), nickel
monoxide (NiO), chromic oxide (Cr,0;), boron oxide (B,03),
sodium oxide (ﬁazo), potassium 'oxide (K,0), molybdenum
sesquioxide (Mo,0;), ca;ciunn oxide (Ca0), lithium oxide
(Li,0), zinc oxide (Zn0), bismuth oxide (Bi,04) , phosphorous
ﬁentoxide (P,05), barium oxide (BaO), titanium oxide (TiO,),

zirconium oxide (Zr0,) and magnesium oxide (MgO).

-
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el ectromagneti c waves, and can receive vitality and energy fromthe far
infrared radiation. Wil e the present image display device has been
particularly shown and described with reference to particular enbodi nment s
thereof, it will be understood by those skilled in the art that various
changes in formand details. For exanple, a television, conputer nonitor
LCD, PDP, etc. may be effected thereby w thout departing from the scope
of the invention as defined by the appgpded ciains.

9. A far infrared emitting cabinet as claimed in any
of claims 6 to 8, wherein said far infrared lamp further
comprises a protecting cover made of coloured glass or
plastics material. |

10. A far infrared emitting cabinet as claimed in any.
of claims 6 to 9, wherein the supplying power is lower than
20W and the temperatﬁre resulting from the heat from the
far infrared emitting Iémp'is lower than 90°C.

11. A far infrared emitting cabinet as claimed in any
of claims 6 to 10, Qherein gaid far infrared lamp is
installed so that the direction of said lamp is changeable
accdrdihg to the orientaﬁion of the user. |

12. A far infrared emitting cabinet as claimed in ahy
of claims 6 to 113 wherein said far infrared lamp is
installed so as to be selectively lit up according to need.

13. A far infrared emitting cabinet as claimed in
claim 6 or any of claims.7 to 12 where dépendent on claim
6, wherein said reflecting plate is coated with far
infrared emitting materials on the surface of said plate.

14. An image.display device comprising a fgr infrared
emitting cabinet as claimed in any of claims 1 to 13.

15. A far infrared emittiﬁg device for mounting to an
image display device; said far infrared_emitting device
containing a heating means to apply heat to a far infrared
emitting material, é reflecting plate to reflect far

infrared radiation emitted from the interior of said
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28 CLAI Ms: 1. A far infrared emtting cabinet for supporting
and containing interior parts of an inmage display device, wherein said
cabinet contains far infrared emtting materials and is noulded from a.
m xture containing 1 to 30 W%of said far infrared emtting materials.

31
device, and a supporting means for these objects.

. 16. A far infrared emitting device as claimed in
claim 15, wherein said far infrared emitting.material is ét‘
least one .selected from the group consisting of aluminium
oxide (Al,03), silicon dioxide '(Sioz), zirconium oxide
(Zrc,), magnesium oxide (MgO), carbons, ferric oxide
(Fe,03), manganése dioxide (MnO,), cupric oxide (Cu0O),
tricotzalt tetroxide (Co;04), nickel monoxide (NiO), chromic
oxide (Cr,0;), titanium oxide (TiO,), boron oxide (B,03),

.sodium oxide (Na,0), pot_a_ssium oxide (K,0), molybdenum
sesquioxide (Mo,03), calcium oxide (Ca0O), lithium oxide
(Li,0), zinc oxide (Zn0), bis_muth oxide (31203) , phosphorous
pentoxide (P,05), barium oxide. (Ba0) and composite i:hereof.

.17. A far infrared émitting device as claimed in ~~
claim ]_.5'or 16, wherein said supporting means is made of at
least one selected from the group consisting of ABS resin,
vinyl chloride-based resin and acryl resin. |

18. A far infrared emitting device as claimed in any .
cf claims 15 to 17; wherein said far infrared emitting
device further comprises a connecting means for its
connection to said imége displéy device.

19. A far infrared emitting device as claimed in
claim 18, wherein said connecting means 1s a binder.

20. An image display device comprising a far infrared
emitting device as claimed in any of claims 15 to 19.

21. A far infrared emitting . image display device
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2. A far infrared emtting cabinet as claimed in claim1, wherein said
anount of said far infrared emtting materials is 5to 15 wt% 3.

A far infrared emitting cabinet for supporting and containing interior
parts of an image display device, wherein said cabinet contains far
infrared emitting materials in the formof a mxture of said far infrared
emtting materials with a binder or a pignent coated on the surface of
sai d cabinet. 4, A far infrarag emtting cabinet as clainmed in any
preceding claim wherein said far infrared emtting

comprising a cabinet for supporting and containing interior
parts of the device, wheréin said cabinet contains at least
lone selected from the group consisting of far infrared
emitting materials, far Iinfrared lamps and far infrared
emitting devices, to emit far infrared radiation.

22. A far infrared emitting image display device
substantially as hereinbefore described with reference to

the accompanying drawings.
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materi.al is at | east one selected fromthe group consisting of alumnium
oxide (Alf[err](err]), silicon dioxide (Siderr]), magnesium oxide
(MgO), zirconiumoxide (Zrerr]), carbons, ferric oxide (Fe[err]derr]),
manganese di oxide (M(Jerr]), cupric oxide (CuO, tricobalt tetroxide
(Co[err](err]), nickel nonoxide:(NiO, chromc oxide (Cr[err](err]),
titaniumoxide (TiQerr]), boron oxide (B[err]derr]), sodium oxide
(Na[err] O, potassium oxide (K[err]O{)}, nol ybdenum sesqui oxi de
(Mo[err]derr]), calciumoxide (CaO, |3#3hium

ABSTRACT
FAR INFRARED EMITTING IMAGE DISPLAY DEVICE

A far infrared enitting image display device
comprising a cabinet which emits far infrared. The cabinet
contains at least one of the following fo_ emit for
infrared: far infrared emitting materials, far infrared
lamps and far infrared emitting devices. To counteract
harmful electromagnetic waves emitted from image display
devices, beneficial far infrared is emitted.

{FIG.15A]
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zi nc oxi dé (ZnO,
(P[err]CIerr])
. A far

29 oxide (Li[err]O,
phosphor ous pentoxide

barium -
caenposite thereof.

bi smut h oxi de

(Bi[err]Qferr]),

oxide (BaO and

infrared emtting cabinet for

supporting and contai ni ng interior parts -of an inage display device.

conprising a far

infrared | anp nounted on the front-side of

t he cabi net.

6 Afar infrared emtting cabinetld80clainmed in claim5, wherein said.
fe}r infrared | anp conprises a
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reflecting plate behind a far infrared emtting bulb. 7. A far
infrared emtting cabinet as clainmed in claim®6, wherein the surface of
said bulb of said far infrared lanp is coated with a black far infrared
emtting material. 8. A far infrared emtting cabinet as clained
in claim7, wherein said far infrared emtting material is at |east one
sel ected fromthe group consisting P silicon dioxide (Siderr]),
alum niumoxide (Al[err]Jerr]), manganese oxide (MO, manganese di oxi de
(M err]), ferric oxide (Fe[err]dJerr]), cupric oxide (CQuO, tricobalt

t et r oxi de Co[ err err]), nickel np ide i O chrom c oxide
(Cr[é)r(lr]Qeﬁr]g., b!)gon oLi)de (:B[err]Qeml)d'.‘{'x) :
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sodi um oxi de (Na[err] O, potassiumoxide (K err]O, nolybdenum sesquioxide
(MJerr]Qerr]), calciumoxide (CaOQ, lithiumoxide (Li[err]O, zinc oxide
(ZnO)/ bismuth oxide (Bi[err]derr]), phosphorous pentoxide
(Plerr]derr]),. bariumoxide (BaQ, titaniumoxide (Tiderr]), zirconium
oxide (ZrJerr]) and nmagnesi um oxi de (MO .
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9. Afar infrared emtting cabinet as clainmed in any of clains 6 to 8,
wherein said far infrared |anp further conprises.a protecting cover nade
of coloured glass or plastics material. 10. Afar infrared emtting
cabinet as clained in any of clains 6 to 9, wherein the supplying power is
| ower than 20Wand the tenperature resulting fromthe heat fromthe far
infrared emtting lanp is lower than 90[err]C 11. A far infrared
emtting cabinet as clainmed in any dffiggains 6 to 10, wherein said far
infrared lanp is installed so that the direction of said lanp is
changeabl e according to the orientation of the user.

FIG.7A
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12. Afar infrared emtting cabinet as claimed in any of clains 6 to 11,
wherein said far infrared lanp is installed so as to be selectively lit up
accordi ng to need. 13. Afar infrared emtting cabinet as clained in
claim6 or any of clains 7 to 12 where dependent on claim 6, wherein

said reflecting plate is coated with far infrared emtting materials
on the.surface of said plate. 14. An inmage display device conprising
a far infrared emtting cabinet as clainmed in any of clains 1 to 13.

15. Afar infrared emtting device f@yilgounting to an image display
device, said far infrared emtting device

FIG.8A
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contai ning a heating means to apply heat to a far infrared emtting
material, a reflecting plate to reflect far infrared radiation
emtted fromthe interior of said devi ce, and a supporting

means for these objects. 16. Afar infrared emtting device as
clainmed in claim15, wherein said far infrared emtting material is at
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| east "one selected fromthe group consisting of alum nium oxide
(Alferr]err]), silicon dioxide (Sierr]), zirconium oxide
(Zzrderr]), magnesium oxide (MO, carbons, ferric oxide
(Fe[err]err]), manganese di oxide (M err]), cupric oxide (CuO),
tricobalt tetroxide (Co[err]err]), nickel nonoxide (NNO, chromc oxide
(Cr[err]err]), titaniumoxide (TiQerr]), boron oxide (Blerr]Jerr]),

sodi um oxide.(Na[err] O, potassiumoxide (K err]O, nolybdenum sesquioxide
(Moferr]derr]), calciumoxide (Cad{10lithiumoxide (Li[err]O, zinc
oxide (ZnO, bisnmuth oxide (Bi[err]Jerr]), phosphorous pentoxide
(Plerr]derr]), bariumoxide (BaO and conposite thereof. 17. A far

infrared emtting device as cl ai madFJfC
| - 11A
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claim15 or 16, wherein said supporting nmeans is nmade of at |east one

sel ected fromthe group consisting of ABS resin, vinyl chloride-based
resin and acryl resin. 18. A far infrared emtting device as
clainmed in any of clains 15 to 17, wherein said far_infrared emtting

dewvi ce further conprises a connecting nmeans for its connection to said

i mage di splay device. 19. Afar infrared emtting device as clained
in claim118, wherein said connecting neans is a binder. 20. An

i mage di splay device conprising a far infrared emtting device as clained
in any of clains 15 to 19. 218/A0f ar infrared enmitting i mage display
devi ce

FIG.12A
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32 conprising a cabinet for supporting and containing interior parts of
t he device, wherein said cabinet contains at |least one selected fromthe
group consisting of far infrared emtting materials, far infrared | anps
and- far infrared emtting devices, to emt far infrared radiation.

~
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22. Afar infrared emtting i rriage di spl ay device substantially as
her ei nbef ore described with reference to the-acconpanying draw ngs.
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