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material of the object. Therefore, ceramics func- tioning as a "infrared
slight energy radiator" which Field of the Invention
provides sufficient quantities of infrared slight en- ergy radiation having
wider wavelength range is This invention relates to infrared slight energy
5   required for the material. And researches on the radiation powder and
synthetic fiber containing the  components of ceramics for the functional
material radiation powder mixed therein and fiber articles   has been
expected to be disclosed. comprising the synthetic fiber.
JP-A-63 274 660 discloses a ceramic consist- The term "fiber articles" in
relation with the   tng of an IR radiation material such as [err] present
invention is defined as to mean wide con-   10  [err] with Pt and Pd, as
additive; alumina cept including garments such as clothes, under-     and
titania are present in an amount of only 25 wear and socks; fabric apparel
accessories such as  wt.%. handkerchieves and towels; bedding such as
quilts      In view of the situation described above, the and blankets; and
wrapping articles.                inventor of the present invention
previously pro- 15  posed infrared slight energy radiation powder
Description of the Prior Art                        which provides
sufficient radiant quantities of far- infrared having wide wavelength
range. (Refer to Ceramics has been known as "functional ma-      Japanese
Patent Publication No. 24837/1989) terial" which radiates infrared slight
energy (re-      As the radiation powder in accordance with the ferred
often to far-infrared radiation). There has   20   previous invention has
been greatly effective, the been a common understanding that ceramics acts
development in other types of radiation power has on the object to change
some physical property in   been expected which would be able to radiate no
radiating infrared slight energy. However, it still has  less effective
infrared slight energy than that of the not been apparent what kind of
physical property    previous invention. The development in the effec- can
be changed in what kind of material of the   25  tive use of the radiation
powder has also been object. Also, preferable components of ceramics as
expected to be proposed. "functional material" has been unknown. The
infrared slight energy radiation in general  Objects of the Invention heats
the object directly with radiation heat like a solar beam without heating
gas or liquid in between   30  In response to the need described above,
this and the infrared slight energy radiation penetrates  invention
discloses substituting titanium for silica in into inner part of the object
like microwave heating  the previous invention. Also, this invention dis-
used for a microwave oven without heating exces-    closes substituting
palladium for platinum in the sively the surface of the object. Therefore,
the    previous invention. Precisely, the feature of this infrared slight
energy radiation has been used   35  invention is to provide infrared
slight energy radi- mainly for heaters such as a stove, a cooking stove
ation powder comprising alumina and titanium with and a kotatsu, namely, a
low, covered table with a  platinum or palladium added as additives
compris- heat source underneath. The infrared slight energy  ing 30 - 45
wt% of more than 99.9 % powdered radiation has also been utilized in a
traditional   sinterd-alumina and 55 - 70 wt% of more than 99.9 method of
cooking for sweet potatoes baked in  40   %  purity titanium  and 0.1 [err]
0.4 wt%  colloidal pebbles. The potatoes are baked comfortably warm
platinum or palladium. Silica and titanium in this by the infrared slight
energy radiation from the    invention are both essential substances that
without heated pebbles.                                     silica or
titanium, the prinicipal purpose of provid- The infrared slight energy
radiation has been    ing sufficient quantities of infrared slight energy
known as useful for the heaters, however, it has   45  radiation can not be
achieved. This invention also become clear that the infrared slight energy
radi-  discloses synthetic fiber containing the radiation ation
particularly serves for food maturity, food   powder dispersedly mixed
therein. freshness-keeping, taste improvement, atmosphere        The
radiation powder comprising in accordance ionizing and the like. The
mechanism is not fully   with the above-described components having fab-
explained, however, the infrared slight energy is  50  ricated into other
forms or shapes for adapting to proved to be effective in food and living
use be-   the objects provides high energy ratio in the sides the
industrial use through the experiments    wavelength range (more than
wavelength 4 [err] conducted by the inventor of the present invention.  and
satiscactory radiant quantities both in relatively In the expanding need of
the infrared slight    low temperature region (less than 700 K) and in
energy radiation prospected in the fields described   55  relatively high
temperature region [err] above, it is known that effects can not be fully
Generally,  with  the  coverage  of  [err] expected unless infrared slight
energy is irradiated  wavelength, the radiation powder is applicable to or
radiated with the wavelength suitable for each   various purposes of use. 2
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radiation powder into synthetic  investigation. fiber, for example, nylon,
in dispersed condition,      Also, the same result is obtained by
substitut- infrared slight energy is radiated from whole of the  ing
67.6-52.3wt%  of silica for 55~70wt%  of fabric. Thus, stockings or
underwear made of the    titanium. fiber are so warm that they have
curative effects for   5  And in accordance with the known method, the
cold-blooded nature and arthralgia caused by the    radiation powder in
relation with the example is cold. Another meritorious purpose of the
radiation  mixed into synthetic fiber such as nylon, vinylon. powder is
utilizing for wrapping articles which are  ester, acrylic and urethane in
dispersed condition. effective for the wrapped food in maturity, keeping
The following fiber articles are made of the syn- for a long time and
freshness-retaining.        10  thetic fiber. Brief Description of the
Drawings                   Clothes: panty hoses, underwear Fig. 1 is a
graph of energy radiant quantities       The infrared slight energy
radiation from the versus wavelength showing radiation features of  15
fiber composing panty hoses or underwear pene- infrared slight energy in
relatively low tempera-  trates into human body to improve the circulation
ture region radiated from a sheet made of the     of the blood so that
those clothes are warm and radiation powder in accordance with an example
retain heat. The fabric is not necessarily made of of this invention;
100% fiber in relation with this invention but the Fig. 2 is a graph
corresponding to Fig. 1 in  20  desired effects can be obtained by the
fabric relatively high temperature region; and           mixed-span with
ordinary fiber. The fiber containing Fig. 3 is a graph showing a
comparision be-       the radiation powder dispersedly mixed in it may
tween the size of a water molecular cluster of    be used for the specific
parts of the body, such as water having infrared slight energy radiation
and  knees and elbows to obtain curative effects for without having the
radiation.                25  cold-blooded nature or arthralgia caused by
the cold. Thus, the fiber contributes to the health in a Description of the
Preferred Embodiments            way that the infrared slight energy from
the fiber absorbed deeply into the body activates water mol- As stated
above, the present invention is to     ecules in the cells. The activated
water molecules provide the infrared slight energy radiation powder,  30
further activate the celles of the body to function an examples of which
comprises chiefly alumina      for metabolism in discharging egesta in the
cells. and titanium with platinum added as additives.      Improved
circulation of the blood and body fluid Preferably, 30-45wt% of more than
99.9% pu-      carrying oxygen and nutrition to all over the body rity
powdered sintered-alumina, a grain size being  results in healthy condition
of the cells. less than [err] is mixed with 55~70wt% of powdered   35
titanium, a grain size of which may be similar to   Bedding: blankets,
quilts that of alumina. And colloidal platinum, a grain size of which is
roughly 7-40A is added to serve for         The bedding such as quilts,
blankets and pil- oxygen and hydrogen absorption, namely, colloid     lows
made of the fiber in relation with the present activation. For further
effects, silicon nitride, a grain  40  invention not only retains heat and
improves the size being less than [err] may be added to the
circulation of the blood but also deodorizes and basic constituent
described above. Silicon nitride  keeps soft and dry feeling due to the
infrared slight activates hydrogen in regulating hydrogen ion mi-   energy
radiation from itself. The examination has gration to a determined
direction. Addition of      been carried out on the temperature
distribution of 2.3wt% of silicon nitride is preferable. The radiation   45
the three cases, a quilt made of the fiber in relation powder can be in a
state of powder, or fabricated   with the present invention, a feather
quilt and a into a high molecular pellet or a sheet.            woolen
quilt, in 30 minutes after start using. The In investigating infrared
slight energy radiant  quilt made of the fiber in relation with the present
quantities radiated from a sheet which is 0.3mm in  invention has shown
better results than the feather thickness, it has been proved that energy
ratio is  50  quilt or the woolen quilt which are substantially high  in
the  wavelength  range  (more  than       heat-retaining. Precisely, I have
examined human wavelength [err] and satisfactory radiant quantities  body
temperature distribution through the thermo have been obtained in both
relatively low tempera-  eye vision and it has been proved that higher body
ture region (less than [err] [Fig. 1], and rela-  temperature is shown as a
whole when the human tively high temperature region (err).  55  body is
covered with the quilt made of the fiber in [Fig. 2]
relation with the present invention rather than cov- Furthermore, the same
result is obtained by      ered with a feather quilt or a woolen quilt.
Further- substituting palladium for platinum in the above    more, as the
human body, too, radiates infrared 3    
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though the quantity is little, the in-  thermore, the radiation powder has
a various use in frared slight energy is amplified by the mutual
prospect as it can provide sufficient quantities of action in such a manner
that the infrared slight    infrared  slight energy  radiation having  wide
energy radiated from the quilt is absorbed by the   wavelength range. human
body, and the infrared slight energy radi-   5   The synthetic fiber with
the radiation powder ated from the human body is absorbed by the quilt.
mixed therein is preferable for clothes and bedding Thus, the effects are
fairly enhanced.              because of the effectiveness of infrared
slight en- ergy radiation from the fiber for heat-retaining and Wrapping
articles                                   improving the health. Wrapping
articles made by 10  the synthetic fiber in relation with this invention
Non woven fabric for wrapping articles is made   keep freshness of the
wrapped food and have of the fiber mixedly containing the radiation powder
antibacterial effects. in relation with the present invention. The wrapping
articles  considerably  keep  freshness  of the     Claims wrapped
perishable food. That is, the fresh meat  15 and fish comprises more than
70% water, so that     1. Infrared slight energy radiation powder mixture
the water molecules of which are activated, as a        comprising alumina
and titanium with platinum matter of course the cells of the meat and the
fish     or palladium added as additives, are kept in a fresh condition.
The infrared slight      characterized In energy radiation from the fiber
resonants with the   20  comprising 30 - 45 wt% of more than 99.9 % water
molecules in the cells of the meat or fish.       powdered sinterd-alumina
and 55 - 70 wt% of Consequently, the water molecule cluster including
more than 99.9 % purity titanium and 0.1 - 0.4 hydrogen ion and hydroxide
ion is reduced in size       wt% colloidal platinum or palladium. fastening
the ionic bonds to improve oxigen activa- tion in the cells and to decrease
water liberation   25  2. Infrared slight energy radiation powder mixture
from the surface of the meat and fish for effecting     according to claim
1, inhibition of aerobic bacteria propagation and          characterized In
browning of the food.                                   comprising 30 - 45
wt% or more than 99.9 % To establish the above described matters, Fig.
purity powdered sintered alumina, 67.6 - 52.3 3 shows the comparison made
by NMR spectrum    30       wt% of more than 99.9 % purity silica and 0.1
(nuclear magnetic resonance spectrum) in the size       - 0.4 wt% colloidal
palladium. of water molecule clusters between water content of a fish
wrapped in a wrapping article made of non  3. Infrared slight energy
radiation powder mixture woven fabric in relation with this invention and
according to claim 1, water content of a fish wrapped in a wrapping   35
characterized In article made of the conventional non woven fabric.
further comprising 2.3 wt% of silicon nitride It has been apparent from the
result that A showing     powder. the size of a water molecule cluster of
water having infrared slight energy radiation is smaller than B  4.
Infrared slight energy radiation powder mixture showing the same without
having infrared slight  40     according to claim 3, energy radiation. This
shows that the water mol-        characterized In ecule cluster has been
broken to be smaller by the      that said sintered alumina and said
titanium human action of radiating infrared slight energy.       have a
grain size less than about 1 micron and Reduction of the water molecule
cluster in size         said colloidal platinum or palladium has a grain
means that activated water molecules function as   45   size between about
7 and 40 angstroms. to re-include dissolved oxygen in the cluster, changing
the structure of water, which results in   5. Synthetic fiber containing
infrared slight energy inhibition of bacteria propagation.
radiation powder as claimed in any one of claims 1 - 4 dispersedly mixed
therein. Effectiveness of the Invention                 50 6. Fiber
articles comprising synthetic fiber con- As described above, the infrared
slight energy      taining infrared slight energy radiation powder
radiation powder in relation with the present inven-    as claimed in any
one of claims 1 - 4 disper- tion is preferable as a material functioning
for ra-    sedly mixed therein. diating infrared slight energy. The
radiation powder   55 can be in a state of powder or fabricated into a
pellet, a sheet or in any shapes in response to the form, construction or
material of the object. Fur- 4   
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though the quantity is little, the in-  thermore, the radiation powder has
a various use in frared slight energy is amplified by the mutual
prospect as it can provide sufficient quantities of action in such a manner
that the infrared slight    infrared  slight energy  radiation  having
wide energy radiated from the quilt is absorbed by the    wavelength range.
human body, and the infrared slight energy radi-   5    The synthetic fiber
with the radiation powder ated from the human body is absorbed by the
quilt.   mixed therein is preferable for clothes and bedding Thus, the
effects are fairly enhanced.               because of the effectiveness of
infrared slight en- ergy radiation from the fiber for heat-retaining and
Wrapping articles                                   improving the health.
Wrapping articles made by 10 the synthetic fiber in relation with this
invention Non woven fabric for wrapping articles is made   keep freshness
of the wrapped food and have of the fiber mixedly containing the radiation
powder  antibacterial effects. in relation with the present invention. The
wrapping articles  considerably  keep freshness  of the      Claims wrapped
perishable food. That is, the fresh meat  15 and fish comprises more than
70% water, so that      1. Infrared slight energy radiation powder mixture
the water molecules of which are activated, as a         comprising alumina
and titanium with platinum matter of course the cells of the meat and the
fish     or palladium added as additives, are kept in a fresh condition.
The infrared slight       characterized In energy radiation from the fiber
resonants with the   20  comprising 30 - 45 wt% of more than 99.9 % water
molecules in the cells of the meat or fish.        powdered sinterd-alumina
and 55 - 70 wt% of Consequently, the water molecule cluster including
more than 99.9 % purity titanium and 0.1 - 0.4 hydrogen ion and hydroxide
ion is reduced in size        wt% colloidal platinum or palladium.
fastening the ionic bonds to improve oxigen activa- tion in the cells and
to decrease water liberation   25  2. Infrared slight energy radiation
powder mixture from the surface of the meat and fish for effecting
according to claim 1, inhibition of aerobic bacteria propagation and
characterized In browning of the food.
comprising 30 - 45 wt% or more than 99.9 % To establish the above described
matters, Fig.       purity powdered sintered alumina, 67.6 - 52.3 3 shows
the comparison made by NMR spectrum    30        wt% of more than 99.9 %
purity silica and 0.1 (nuclear magnetic resonance spectrum) in the size
- 0.4 wt% colloidal palladium. of water molecule clusters between water
content of a fish wrapped in a wrapping article made of non  3. Infrared
slight energy radiation powder mixture woven fabric in relation with this
invention and         according to claim 1, water content of a fish wrapped
in a wrapping   35       characterized In article made of the conventional
non woven fabric.       further comprising 2.3 wt% of silicon nitride It
has been apparent from the result that A showing      powder. the size of a
water molecule cluster of water having infrared slight energy radiation is
smaller than B   4. Infrared slight energy radiation powder mixture showing
the same without having infrared slight  40      according to claim 3,
energy radiation. This shows that the water mol-         characterized In
ecule cluster has been broken to be smaller by the      that said sintered
alumina and said titanium human action of radiating infrared slight energy.
have a grain size less than about 1 micron and Reduction of the water
molecule cluster in size         said colloidal platinum or palladium has a
grain means that activated water molecules function as   45    size between
about 7 and 40 angstroms. to re-include dissolved oxygen in the cluster,
changing the structure of water, which results in    5. Synthetic fiber
containing infrared slight energy inhibition of bacteria propagation.
radiation powder as claimed in any one of claims 1 - 4 dispersedly mixed
therein. Effectiveness of the Invention                  50 6. Fiber
articles comprising synthetic fiber con- As described above, the infrared
slight energy       taining infrared slight energy radiation powder
radiation powder in relation with the present inven-     as claimed in any
one of claims 1 - 4 disper- tion is preferable as a material functioning
for ra-     sedly mixed therein. diating infrared slight energy. The
radiation powder   55 can be in a state of powder or fabricated into a
pellet, a sheet or in any shapes in response to the form, construction or
material of the object. Fur- 4  



PatentansprUche                                       dium collo(dal. 1.
Pulvergemisch, das schwache Infrarotstrahlen    2. Melange selon la
revendication 1, caracterls6 aussendet, mit Aluminiumoxid und Titan, mit
en ce qu'il comprend de 30 a 45 % en poids Platin oder Palladium als
hinzugeflgten Additi-   5  d'alumine frittee pulv6rulente a plus de 99,9 %
von,                                               de purete, de 67,6 a
52,3 % en poids de silice gekennzelchnet durch
a plus de 99.9 % de purete et de 0,1 a 0,4% 30 bis 45 Gew.% von mehr als
99,9 %igem            en poids de palladium colloTdal. reinem gesintertem
Aluminiumoxidpulver und 55 bis 70 Gew.% von mehr als 99,9 %igem   10  3.
M6lange selon la revendication 1, caract&rls6 reinem Titan und 0,1 bis 0,4
Gew.% kolloida-       en ce qu'il comprend en outre 2,3 % en poids lem
Platin oder Palladium.                         de poudre de nitrure de
silicium. 2. Pulvergemisch, das schwache Infrarotstrahlen    4. Melange
selon la revendication 3, caract~ris6 aussendet nach Anspruch 1,
15       en ce que I'alumine frittde et le titane ont une gekennzelchnet
durch                              taille des grains inferieure a environ 1
am et 30 bis 45 Gew.% von mehr als 99,9 %igem            en ce que le
platine ou palladium colloTdal a reinem gesintertem Aluminiumoxidpulver,
67,6       une taille des grains comprise entre environ 7 bis 52,3 Gew.%
von mehr als 99,9 %igem             et 40 angstroems. Silica und 0,1 bis
0,4 Gew.% kolloidalem Palla-  20 dium.
5. Fibre synthetique contenant une poudre a rayonnement infrarouge de
faible energie selon 3. Pulvergemisch, das schwache Infrarotstrahlen
l'une des revendications 1 a 4, la poudre etant aussendet, nach Anspruch 1,
m6lang6e de manibre dispersee dans la fibre. gekennzelchnet durch
25 einen weiteren Anteil von 2,3 Gew.% Siliconni-  6. Articles en fibre
comprenant de la fibre synth6- tridpulver.
tique contenant une poudre a rayonnement infrarouge de faible 6nergie selon
l'une des 4. Pulvergemisch, das schwache . Infrarotstrahlen
revendications 1 a 4, la poudre 6tant m6lang6e aussendet, nach Anspruch 3,
30       de maniere dispers6e dans la fibre. dadurch gekennzelchnet, daB
das gesinterte Aluminiumoxid und das Titan eine Korngr6Be aufweisen, welche
kleiner als ein Mikrometer ist, und daB das kolloidale Pla- tin oder
Palladium eine Korngr6Be zwischen 7   35 und 40 Angstr6m aufweist. 5.
Synthetische Faser mit einem verstrout einge- mischten Pulvergemisch, das
schwache Infra- rotstrahlung aussendet nach einem  der An-  40 sprUche 1
bis 4. 6. Faserartikel mit synthetischen Fasem, in wel- che das schwache
Infrarotstrahlen aussenden- de Pulvergemisch nach einem der AnsprUche   45
1 bis 4 verstreut eingemischt ist. Revendications 1. M6lange pulv6rulent &
rayonnement infrarouge   so de faible energie, comprenant de I'alumine et
du titane avec addition de platine ou de palla- dium comme additifs,
caract6rls6 en co qu'il comprend de 30 a 45 % en poids d'alumine frittee
pulverulente A   55 plus de 99,9 % de puret6 et de 55 a 70 % en poids de
titane a plus de 99,9 % de purete et de 0,1 a 0,4 % on poids de platine ou
palla- 5 ...    


