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Description

[Field of Invention]

[0001] The present invention relates to an all-weather
radio wave absorber having reflector and also relates to
an object to which such radio wave absorber having re-
flector is applied for reducing or preventing various radio
waves scattering in the air and for eliminating static elec-
tricity which tends to be accumulated on the human body.

[Related Background Arts]

[0002] The 21st century led by advancing IC technol-
ogies, is called a radio wave environmental era, where
various radio waves (from a microwave to a millimeter
wave) are scattering in the air. More specifically, radio
waves are scattering everywhere. Such radio waves are
generated from sources outdoors such as mobile
phones, PC wire-less LAN, IC tags, ITS and the like, and
sources indoors such as wire-less telephones and the
like. Recently, electromagnetic interference, radio wave
interference and the like caused by IC net, have been
widely talked about from the viewpoint of human health.
[0003] Under these circumstances, Japanese laid
open patent No.7-283577 (hereinafter referred as refer-
ence 1) discloses a three layered radio wave absorber
comprising a radio wave absorbing layer, a metal foil lay-
er for reflecting radio wave and a flexible magnet layer
consisting of multi-polar magnets, and Japanese laid
open patent No.2002-57486 (hereinafter referred as ref-
erence 2) discloses a layered radio wave absorber for
absorbing radio wave and/or electromagnetic wave com-
prising two or more radio wave absorbing layers, a heat
transfer layer for converting absorbed waves into heat
and intermediate layers for adhere above-mentioned lay-
ers.

[Disclosure of the Invention]

[Problems to be Solved by the Invention]

[0004] For absorbing radio waves, the radio wave ab-
sorber disclosed in reference 1 employs the flexible mag-
net layer and the radio wave absorber disclosed in ref-
erence 2 has a layered structure comprising the heat
transfer layer with a good radiating property and a high
conductance is arranged. However, it is impossible for
these absorbers to attenuate radio waves to a degree
such that attenuated radio waves influence on the human
body and other electronics devices not so gravely, for
example, to attenuate by more than 15dB over a wide
range of frequencies from 400MHz to 100GHz.
[0005] The present invention is carried out in view of
the above-mentioned problem in order to provide an all-
weather radio wave absorber having reflector for reflect-
ing and absorbing scattered radio waves in the air effec-
tively, which has a desired form such as a block form, a

sheet form or the like. And the all-weather radio wave
absorber having reflector by the present invention can
be integrated into various apparatuses, devices, furniture
and the like.
[0006] Further the present invention provides an all-
weather radio wave absorber having reflector capable of
eliminating static electricity generated in clothes and pre-
venting such static electricity from accumulating on the
human body. Naturally, the present invention also pro-
vides objects into which the all-weather radio wave ab-
sorber having reflector is integrated.

[Means to Solve the Problems]

[0007] The above-mentioned problems are solved by
the methods or apparatuses specified as follows.

(1) An all-weather radio wave absorber having an
integrated reflector and an integrated laminated ra-
dio wave absorbing composite, the laminated inte-
grated radio wave absorbing composite comprising:
a foamed upper radio wave absorber body with a
rugged or a corrugated surface, the surface having
convex or wave formed protrusions and the bodyin-
cluding conductive particles inside such as carbon
particles or ferrite particles in continuous foams
formed therein; one or more foamed intermediate
planar radio wave absorbers including conductive
particles such as carbon particles or ferrite particles
in continuous foams therein arranged beneath the
upper radio wave absorber; and a thin radio wave
reflector arranged at the bottom of a lowermost ab-
sorber of the intermediate radio wave absorbers,
wherein: a flexible cover wraps the laminated radio
wave absorbing composite; a wide range of radio
waves with frequencies from 800MHz to 100GHz
scattering from every direction are absorbed and at-
tenuated by 15dB by the radio wave absorbers; re-
maining radio waves are reflected by the radio wave
reflector; reflected radio waves are absorbed and
attenuated by the radio wave absorbers, and static
electricity generated on clothes is eliminated by the
laminated radio wave absorbing composite.

(2) An object into which the all-weather radio wave
absorber having reflector according to (1) is integrat-
ed.

(3) The object according to (2), wherein: the object
includes toys such as dolls, buildings, furniture, ve-
hicles and clothes, which are fixed or removable.

[Effects Attained by the Invention]

[0008] Since the upper radio wave absorber by the
present invention has a rugged surface, the absorber can
absorb radio waves from every direction such that carbon
particles dispersed in the absorber effectively absorb
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harmful radio waves from every direction. Further, since
one or more layered intermediate radio wave absorbers
are arranged under the upper absorber, even strong ra-
dio waves can be absorbed stepwise. Remaining radio
waves which pass through the layered intermediate ab-
sorbers are reflected by a radio wave reflector arranged
in a bottom part. And reflected radio waves passing up-
ward are absorbed by the layered intermediate absorbers
and the upper absorber, so that the absorbed and reflect-
ed radio waves are attenuated to an almost harmless
level against the human body, for example, by more than
15dB.
[0009] Any of the all-weather radio wave absorbers
having reflectors which have good attenuating effects
specified by claim 1 can be integrated into any toy such
as dolls. Further the absorbers having reflectors by the
present invention can be attached to outsides of: or in-
tegrated into insides of: electronic apparatuses such as
personal computers, various building parts, furniture
such as desks, chairs, sofas, partitions and the like, struc-
tural members for cars such as seats, roofs, doors and
floors, seats for trains, structural members for airplanes
such as cockpits, seats, ceilings and floors, structural
members for houses such as floors, walls and ceilings.
The absorbers having reflector by the present invention
can be fixed to or removable from the above-mentioned
parts.

[Brief Description of the Drawings]

[0010]

FIGs.1(a) and 1(b) are cross-sectional side views of
two embodied absorbers having reflectors by the
present invention.

FIGs.2(a), 2(b) and 2(c) are perspective views of the
absorbers having reflectors with different sizes or
shapes shown in FIG.1

FIGs.3(a), (b) and 3(c) are schematic views of seats
or couches. FIG.3(a) is a cross-sectional view of a
car seat to which the absorber having reflector by
the present invention is applied. FIG.3(b) is a cross-
sectional view of a car seat with which the absorber
having reflector by the present invention is integrated
in accordance with a design of a backrest of the seat.
FIG.3(c) is a perspective view of a couch to which
the absorber having reflector by the present inven-
tion.

FIGs.4(a) and 4(b) are cross-sectional side views of
stuffed dolls to which the absorbers having reflectors
by the present invention are applied.

FIGs.5(a), 5(b) and 5(c) are the absorbers having
reflector formed into block shapes for various uses.

FIG.6 is a perspective view of a frame to which the
absorber having reflector by the present invention is
applied.

FIG.7 is a perspective view of a partition to which
the absorber having reflector is applied.

FIGs.8(a), 8(b) and 8(c) are cross-sectional side
views of molded mono-block absorbers by the
present invention.

[Preferred Embodiments by the Present Invention]

[0011] Hereinafter preferred embodiments by the
present invention are explained in detail as referring to
drawings.
[0012] FIGs.1(a), 1(b) and FIGs.2(a), 2(b), 2(c) show
the two embodiments by the present invention.
[0013] A reference numeral "1" in FIG.1(a) is an upper
radio wave absorber formed out of, for example, elastic
foamed polyurethane in which continuously (porous)
foamed portions 2 are formed. The upper absorber has
a rugged shape surface α such as a convex surface, a
corrugated surface or the like. Fine conductive carbon
particles 7 are impregnated and fixed in the foamed por-
tions 2. A reference numeral "3" is two or more foamed
intermediate planar radio wave absorbers arranged be-
neath the upper radio wave absorber 1. The intermediate
absorbers 3 have the same internal structure as the upper
absorber 1. In other words, the intermediate absorber 3
has continuously foamed portions 2 and fine conductive
carbon particles 7 are impregnated and fixed in the
foamed portions 2.
[0014] Remarkable radio wave absorbing effects are
attained by a composite layer consisting of the upper
radio wave absorber 1 and the intermediate planar radio
wave absorbers 3.
[0015] A reference numeral "4" is a planar radio wave
reflector. The reflector can be made of, for example, an
aluminum foil having a thickness from 50 to 100 Pm and
a unit weight of 6kg/m2 or nonwoven fabric which has
electromagnetic shielding effects. It is preferable to em-
ploy fabric which does not include any halogen com-
pounds from an ecological viewpoint. It is more prefera-
ble to employ nonwoven fabric having a fire retardant
property.
[0016] A reference numeral "5" is a cover for covering
the external surfaces of the absorbers and the reflector.
The cover 5 wraps the absorbers and the reflector so that
a wrapped radio wave absorbing composite X is formed.
The wrapped radio absorbing composite X illustrated in
FIG.2(a) is a square plate A having dimensions of, for
example, 30cm by 30cm with a thickness of 8.5mm.
These dimensions can be varied from several centime-
ters to several meters in accordance with employed con-
ditions. A thickness of the square plate A should be 6cm
to 8.5cm taking radio wave absorbing effects into con-
sideration. But the thickness can be varied from 2cm to
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6cm in accordance with required conditions. The radio
wave absorbing composite X can be formed in a rectan-
gular plate B having dimensions, for example, 30cm by
60cm by 8.5 cm as shown in FIG.2(b). Dimensions of the
rectangular plate B can be varied as in the case of square
plate A. The cover 5, which can be grounded, is formed
out of flexible sheet materials such as synthetic fiber,
synthetic resin and the like. The cover 5 can be formed
in a desired form such as a circle, a globe, an oval or the
like. FIG.2(c) shows an irregularly shaped plate C which
can be molded in a desired form.
[0017] FIGs.3(a) and 3(b) show seat P1 for car. In these
seats P1, the wrapped radio wave absorber composites
X illustrated in FIGs.1(a) and 1(b) are wrapped by and
accommodated in the backrests. Bare radio wave ab-
sorber composites, namely, radio wave absorber com-
posites X without cover 5, can be directly arranged in or
attached to any place of the seat P1, in a ceiling, doors,
a floor of the car and the like. As shown FIG.1(c), the
wrapped radio wave absorber composite X illustrated in
FIGs.1 (a) and 1 (b) can be arranged in a backrest of a
sofa P2. As in the case of the car seat, the bare radio
wave absorber composite can be directly arranged in a
backrest of the sofa P2.
[0018] As illustrated FIG.4(a), the radio wave absorber
composite X comprising the upper absorber 1 with the
rugged shape α on its surface, one or more intermediate
planar radio wave absorbers 3 and the planar radio wave
reflector 4 at the bottom, is arranged in a stuffed doll P3
as wrapped or after removing the cover 5.
[0019] FIG.4(b) shows the stuffed doll P3 in which only
one or more intermediate radio wave absorbers are ar-
ranged and planar radio wave reflector 4 is separately
attached to the back of the stuffed doll P3.
[0020] FIGs.5(a) and 5(b) respectively illustrate a cu-
bic absorber composite A1 (small one) and other cubic
absorber composite B1 (large one). FIG.5(c) illustrates a
planer absorber composite C1.
[0021] These absorber composites are modified from
the absorber composites X illustrated in FIGs.2(a), 2(b)
and 2(c), such that one or more intermediate radio wave
absorbers 3 are formed into a foamed polyurethane mo-
no-block without employing the upper radio absorber 1.
Conductive carbon particles 7 or ferrite particles are filled
in continuously foamed portions 2 of the intermediate ab-
sorbers 3 which can be wrapped or not by the cover 5.
In FIGs.5(a) to 5(c), bare (i.e. not wrapped) absorber
composites Y are illustrated. The radio wave reflector 4
such as aluminum foil can be attached to or not attached
to the absorber composite Y.
[0022] In FIG.6, a frame P4 is backed by the rectan-
gular radio wave absorbing composite B illustrated in
FIG.2(b). In this case, strings or hook and loop fasteners
(Velcro ®) are arranged on both side of the absorbing
composite B, so that the absorbing composite B can be
attached to or detached from adhering parts formed on
the frame P4 beforehand.
[0023] FIG.7 shows a partition P5 to which the rectan-

gular radio wave absorbing composite B illustrated in
FIG.2(b) is attached in the same way as in the case of
the frame shown in FIG.6 by utilizing strings or hook and
loop fasteners (Velcro ®), or by employing magnets so
that the radio wave absorbing composite B can be easily
attached to the partition P5.
[0024] FIGs.8(a), 8(b) and 8(c) show molded mono-
block absorbers Y. The molded mono-block absorber Y
in FIG.8(a) corresponds to the radio wave absorbing
composite X without the cover 5 in FIG.1(a). The molded
mono-block absorber Y in FIG.8(b) is formed in a cushion
shape and the molded mono-block absorber Y is formed
in a plate. These absorbers Y formed out of foamed poly-
urethane. The conductive fine carbon particles 7 or ferrite
fine particles are impregnated and fixed in continuous
foams 2 of the foamed polyurethane, and the planar radio
wave reflectors 4 can be attached to the bottom of the
composites Y in accordance with required conditions.
Since conductive materials are included in these radio
wave absorbers Y, static electricity is not generated on
clothes is attenuated by the conductive materials as
much as possible so that unpleasant feelings and harm
on the human body are reduced, as a result comfortable
living environments can be attained.

[Industrial Applicability]

[0025] Harmful radio waves in a range from microwave
to the millimeter wave generated from various electronic
or electric devices can be effectively attenuated by a radio
wave absorbing composite comprising foamed poly-
urethane and carbon particles or ferrite particles included
in the foamed polyurethane, so that radio waves from
800MHz to 100GHz can be remarkably attenuated by
15dB. Further the radio wave reflecting plate formed out
of the metal foil arranged at the bottom of the absorbing
composite reflects remaining radio waves and reflected
radio waves are absorbed by the radio wave absorbing
composite. When the radio wave absorbing composites
are applied to furniture, static electricity generated from
clothes or human bodies is conducted to the radio wave
absorbing composites, so that safe and good living en-
vironment can be attained by the radio wave absorbing
composite by the present invention.

Claims

1. An all-weather radio wave absorber having reflector
comprising:

a laminated radio wave absorbing composite
comprising:

a foamed upper radio wave absorber body
(1) with a rugged or corrugated surface, the
surface having convex or wave formed pro-
trusions, wherein the body (1) is including
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conductive particles (7) such as carbon par-
ticles or ferrite particles in continuous foams
formed therein;
one or more foamed intermediate planar ra-
dio wave absorbers (3) including conductive
particles (7) such as carbon particles or fer-
rite particles in continuous foams therein ar-
ranged beneath said upper radio wave ab-
sorber; and
a thin radio wave reflector (4) arranged at
the bottom of a lowermost absorber of said
intermediate radio wave absorbers, where-
in:

a flexible cover (5) wraps said laminat-
ed radio wave absorbing composite;
a wide range of radio waves with fre-
quencies from 800MHz to 100GHz
scattering from every direction are ab-
sorbed and attenuated by 15dB by said
radio wave absorbers (3);
remaining radio waves are reflected by
said radio wave reflector (4);
reflected radio waves are absorbed and
attenuated by said radio wave absorb-
ers (3), and
static electricity generated on clothes
is eliminated by said laminated radio
wave absorbing composite.

2. An object into which said all-weather radio wave ab-
sorber having reflector according to claim 1 is inte-
grated.

3. The object according to claim 2, wherein:

said object includes toys such as dolls, build-
ings, furniture, vehicles and clothes, which are
fixed or removable.

Patentansprüche

1. Allwetter-Radiowellenabsorber mit einem Reflektor
und einer Radiowellen absorbierenden laminierten
Verbundstruktur, wobei die Verbundstruktur enthält:

- einen geschäumten oberen Radiowellen-Ab-
sorptionskörper (1) mit rauer oder gerippter
Oberfläche, bei dem die Oberfläche mit konve-
xen oder wellenförmigen Vorsprüngen verse-
hen ist und der durchgehend eingeschäumte
leitfähige Partikel (7) beispielsweise aus Karbon
oder Ferrit enthält,
- einen oder mehrere geschäumte zwischenlie-
gende ebene Radiowellen-Absorber (3), die un-
terhalb des oberen Radiowellen-Absorptions-
körpers (1) angeordnet sind und volldurchge-

hend eingeschäumte leitfähige Partikeln (7) bei-
spielsweise aus Karbon oder Ferrit enthalten,
und
- einen dünnen Radiowellen-Reflektor (4), der
unterhalb des untersten der zwischenliegenden
ebenen Radiowellen-Absorber (3) angeordnet
ist,
wobei
- eine flexible Umhüllung (5) die Radiowellen ab-
sorbierende laminierte Verbundstruktur ein-
schließt,
- die Radiowellen-Absorber (3) ein breites Band
von aus jeder Richtung streuenden Radiowellen
mit Frequenzen von 800 MHz bis 100 GHz ab-
sorbiert und um 15dB dämpft,
- der Radiowellen-Reflektor (4) verbliebene Ra-
diowellen reflektiert,
- die Radiowellen-Absorber (3) reflektierte Ra-
diowellen absorbieren und dämpfen, und
- die Radiowellen absorbierende laminierte Ver-
bundstruktur an Kleidung entstehende statische
Elektrizität beseitigt.

2. Gegenstand, in den ein Allwetter-Radiowellenabsor-
ber mit Reflektor gemäß Anspruch 1 integriert ist.

3. Gegenstand nach Anspruch 2, wobei der Gegen-
stand Spielzeuge umfasst, die ortsfest oder trans-
portabel sind, beispielsweise Puppen, Gebäude,
Möbel, Fahrzeuge oder Bekleidung.

Revendications

1. Absorbeur d’ondes radioélectriques pour toutes con-
ditions climatiques comportant un réflecteur
comprenant :

un composite stratifié absorbant les ondes ra-
dioélectriques comprenant :

un corps d’absorbeur d’ondes radioélectri-
ques supérieur alvéolaire (1) présentant
une surface inégale ou ondulée, la surface
ayant des protubérances convexes ou en
forme d’ondes, où le corps (1) comprend
des particules conductrices (7) telles que
des particules de carbone ou des particules
de ferrite dans des matériaux alvéolaires
continus formés dans celui-ci ;
un ou plusieurs absorbeurs d’ondes radioé-
lectriques plans intermédiaires alvéolaires
(3) comprenant des particules conductrices
(7) telles que des particules de carbone ou
des particules de ferrite dans des matériaux
alvéolaires continus dans ceux-ci agencés
en dessous dudit absorbeur d’ondes ra-
dioélectriques supérieur ; et
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un réflecteur d’ondes radioélectriques min-
ce (4) agencé au niveau de la surface infé-
rieure de l’absorbeur le plus inférieur des-
dits absorbeurs d’ondes radioélectriques
intermédiaires, où :

un revêtement souple (5) entoure ledit
composite stratifié absorbant les ondes
radioélectriques ;
une large plage d’ondes radioélectri-
ques présentant des fréquences allant
de 800 MHz à 100 GHz se dispersant
à partir de chaque direction sont absor-
bées et atténuées de 15 dB par lesdits
absorbeurs d’ondes radioélectriques
(3) ;
les ondes radioélectriques restantes
sont réfléchies par ledit réflecteur d’on-
des radioélectriques (4) ;
les ondes radioélectriques réfléchies
sont absorbées et atténuées par lesdits
absorbeurs d’ondes radioélectriques
(3), et
l’électricité statique générée sur les vê-
tements est éliminée par ledit compo-
site stratifié absorbant les ondes ra-
dioélectriques.

2. Objet dans lequel ledit absorbeur d’ondes radioélec-
triques pour toutes conditions climatiques compor-
tant un réflecteur selon la revendication 1 est intégré.

3. Objet selon la revendication 2, où :

ledit objet comprend des jouets tels que des
poupées, des bâtiments, des meubles, des vé-
hicules et des vêtements, qui sont fixés ou amo-
vibles.
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