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(54) Activated carbon fiber soft electric heating
(57)  An activated carbon fiber soft electric heating
product and its manufacturing method for overcoming
existing problems including uneven temperature rise and
heat dissipation at surfaces of the product, unbendable
feature, short life and poor safety. An activated carbon
fiber cloth (40) and a woven fiber cloth (10) of the acti-
vated carbon fiber soft electric heating product are fixed
by an epoxy resin layer (20), and a conducting copper
net (30) is disposed between the activated carbon fiber
cloth (40) and the epoxy resin layer (20) and coupled to
a power input wire (50). The manufacturing method in-

product and manufacturing method thereof

cludes the steps of: (1) spraying an epoxy resin on a
surface of the woven fiber cloth (10), and bake-drying
and hot pressing the woven fiber cloth (10); and (2) con-
necting the conducting copper net (30) and the power
input wire (50), laying the activated carbon fiber cloth
(40), and performing a second-time hot pressing. Mean-
while, carbon fiber constitutes a heat generating surface
with the advantages of a light weight, a soft texture, a
bendable feature, a uniform electric heating perform-
ance, a fast temperature rise, a highly safe, reliable and
long life feature. In addition, the method of the invention
involves a simple technical skill and an easy operation.
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Description
1. Field of the Invention

[0001] The present invention relates to an activated
carbon fiber soft electric heating product and its manu-
facturing method, and more particularly to a design for a
carbon fiber electric heating product and its manufactur-
ing method.

2. Description of the Related Art

[0002] At present, electric heating devices such as
electric blankets and electric heating pads used for heat-
ing and warming are generally made of metals and car-
bon fibers including various types of metal electric heat-
ing wires. However, these electric heating wires may be
bent, and their external plastic films are aged easily to
give rise to a safety issue. Carbon fiber is a high perform-
ance material with an excellent electrical conductivity, a
powerful far infrared radiation, and a high thermal con-
ductivity, and thus it is used extensively in our daily life
as its cost drops. At present, most carbon fiber electric
heating components adopt long filaments for heating,
and if the long filaments are used for producing soft flex-
ible conducting electric heating products, the soft flexible
surface of the carbon fiber electric heating product will
have an uneven temperature rise or heat dissipation. If
a vertical long filament is broken or short-circuited, the
product may fail or a fire may occur due to sparks so
produced.

[0003] A primary object of the invention is to overcome
existing problems of a conventional electric heating prod-
uct including uneven temperature rise and heat dissipa-
tion at surfaces thereof, unbendable feature, short life
and poor safety as well as to provide an activated carbon
fiber soft electric heating product and a manufacturing
method thereof.

[0004] An activated carbon fiber soft electric heating
productincludes awovenfiber cloth, an epoxy resinlayer,
a conducting copper net, an activated carbon fiber cloth
and a power input wire. An epoxy resin layer is disposed
between the woven fiber cloth and the activated carbon
fiber cloth, and a conducting copper net is disposed be-
tween the activated carbon fiber cloth and the epoxy resin
layer. The conducting copper net is coupled to the power
input wire.

[0005] According to the invention, a method of manu-
facturing an activated carbon fiber soft electric heating
product includes the steps of: (1) spraying epoxy resin
on a side of a surface of the woven fiber cloth, drying the
woven fiber cloth at a temperature of 80~100°C for
5~10min, and hot pressing the woven fiber cloth at a tem-
perature of 120~140 °C and a pressure of
200~250kg/cm?2 for 3~5min, and the hot pressing tem-
perature remaining constant during the hot pressing
process, so as to obtain an epoxy resin layer on a side
of the surface of the woven fiber cloth; and (2) sewing a
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conducting copper net on both ends of a surface of the
epoxy resin layer of the woven fiber cloth, and coupling
the conducting copper net with a power input wire, and
laying the epoxy resin layer flatly on the activated carbon
fiber cloth, and performing a second-time hot pressing
the woven fiber cloth at a temperature of 160~180°C, and
a pressure of 250~400kg/cm? for 6~8min, and the hot
pressing temperature remaining constant during the sec-
ond-time hot pressing process, so as to obtain the acti-
vated carbon fiber soft electric heating product.

[0006] The stop of manufacturing the activated carbon
fiber cloth comprises the steps of weaving an inorganic
fiber into an inorganic fiber cloth and going through a
soaking process, a bake-drying process, two times of
carbonization, two times of activation, and an ash content
ofthe activated carbonfiber clothis 0.5~1.5% (by weight),
and a carbon content of the activated carbon fiber cloth
is 95~98% (by weight). Furthermore, the method of man-
ufacturing the activated carbon fiber cloth includes the
steps of: (a) weaving an inorganic fiber into an inorganic
fiber cloth, and soaking the inorganic cloth for 0.5~1 hour,
and bake-drying the inorganic cloth at 80~100°C until the
water content percentage is 1~10%; (b) performing two
times of carbonization to the inorganic fiber cloth of Step
(a) in a carbonization furnace, and the first-time carbon-
ization takes place at a temperature of 200~350°C, and
aspeed of 20~40 m/h, and the second-time carbonization
takes place at a temperature of 300~480°C and a speed
of 40~60 m/h; (c) performing two times of activation to
the inorganic fiber cloth obtained from the Step (b) in an
activation furnace, and the frst-time activation takes
place at a temperature of 500~1200°C, and the second-
time activation takes place at a temperature of
600~950°C, and the activation speeds for both times are
50~60 m/h; and (d) removing any attached matter on the
surface of the inorganic fiber cloth by a vacuum cleaner
after the activation to obtain the activated carbon fiber
cloth.

[0007] According to an activated carbon fiber soft elec-
tric heating product of the invention, carbon fiber consti-
tutes a heat generating surface with the advantages of
alightweight, a softtexture, abendable feature, a uniform
electric heating performance, a fast temperature rise, a
highly safe, reliable and long life feature, and thus the
product can be used as outdoor warming clothes, indoor
sofas and beds, and automobile backrests, etc. The prod-
uct of the present invention produces far infrared waves
while generating heat, and the far infrared waves are
good to human bodies for healthcare effects such as re-
ducing symptoms of rheumatic diseases and arthritis,
and expediting medical effects and recoveries. In addi-
tion, the method of the invention involves a simple tech-
nical skill and an easy operation.

[0008] FIG. 1 shows a structure of the present inven-
tion.
[0009] The technical measures and structural charac-

teristics of the present invention will become apparent
with the detailed description of preferred embodiments
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and related drawings as follows.

[0010] Withreference to FIG. 1 for afirst preferred em-
bodiment of the present invention, an activated carbon
fiber soft electric heating product of this preferred em-
bodiment comprises a woven fiber cloth 10, an epoxy
resin layer 20, a conducting copper net 30, an activated
carbon fiber cloth 40 and a power input wire 50, wherein
the woven fiber cloth 10 and the activated carbon fiber
cloth 40 are fixed and connected with each other through
the epoxy resin layer 20, and the conducting copper net
30 is disposed on edges of two opposite sides between
the activated carbon fiber cloth 40 and the epoxy resin
layer 20 and coupled to the power input wire 50.

[0011] The woven fiber cloth of this preferred embod-
iment is made of polyester long-fiber yarns and cotton
short-fiber yarns, with a weight of 60g/m2~80g/m2, and
the thickness of the woven fiber cloth is 0.2mm~0.05mm,
and the thickness of the epoxy resin layer is
0.01mm~0.05 mm.

[0012] The activated carbon fiber soft electric heating
product of this preferred embodiment is made of a soft
material that can be bent freely. Within a DC or AC safe
voltage of 36V, several activated carbon fiber soft electric
heating products can be connected in series or in parallel
according to the required length and length for manufac-
turing a shoulder pad, a knee pad, a waist support, a
glove, a shoe, a cushion or a mattress.

[0013] Inasecond preferred embodiment, the method
of manufacturing the activated carbon fiber soft electric
heating product comprises the steps of: (1) spraying
epoxy resin on a side of a surface of the woven fiber
cloth, drying the woven fiber cloth at a temperature of
80~100°C for 5~10min, and then hot pressing the woven
fiber cloth at atemperature of 120~140 °C and a pressure
of 200~250kg /cm2 for 3~5min, and the hot pressing tem-
perature remains constant during the hot pressing proc-
ess, so as to obtain an epoxy resin layer on a woven fiber
cloth; and (2) sewing a conducting copper net on both
ends of the surface of the epoxy resin layer of the woven
fiber cloth, and coupling the conducting copper net with
a power input wire, and laying the epoxy resin layer flatly
on the activated carbon fiber cloth, and then performing
a second-time hot pressing at a temperature of
160~180°C and a pressure of 250~400kg /cm2 for
6~8min, and the hot pressing temperature remains con-
stant during the second-time hot pressing process to ob-
tain the activated carbon fiber soft electric heating prod-
uct.

[0014] In athird preferred embodiment, the difference
of this preferred embodiment from the second preferred
embodiment resides on the first step of this preferred
embodiment being done at a hot pressing temperature
of 125 °C ~135°C, and the rest are the same as the sec-
ond preferred embodiment.

[0015] In a fourth preferred embodiment, the differ-
ence of this preferred embodiment from the second pre-
ferred embodiment resides on the first step of this pre-
ferred embodiment being done at a hot pressing temper-
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ature of 130°C, and the rest are the same as the second
preferred embodiment.

[0016] In a fifth preferred embodiment: the difference
of this preferred embodiment from the second preferred
embodiment resides on the first step of this preferred
embodiment being done at a hot pressing pressure of
220~240kg/cm?2, and the rest are the same as the second
preferred embodiment.

[0017] In asixth preferred embodiment, the difference
of this preferred embodiment from the second preferred
embodiment resides on the first step of this preferred
embodiment being done at a hot pressing pressure of
230kg/cm?2, and the rest are the same as the second
preferred embodiment.

[0018] In a seventh preferred embodiment, the differ-
ence of this preferred embodiment from the second pre-
ferred embodiment resides on the second step of this
preferred embodiment having a second-time hot press-
ing temperature of 165 °C~175 °C, and the rest are the
same as the second preferred embodiment.

[0019] In an eighth preferred embodiment, the differ-
ence of this preferred embodiment from the second pre-
ferred embodiment resides on the second step of this
preferred embodiment having a second-time hot press-
ing temperature of 170 °C, and the rest are the same as
the second preferred embodiment.

[0020] In aninth preferred embodiment, the difference
of this preferred embodiment from the second preferred
embodiment resides on the second step of this preferred
embodimenthaving a second-time hot pressing pressure
of 300~350kg/cm?, and the rest are the same as the sec-
ond preferred embodiment.

[0021] Inatenth preferred embodiment, the difference
of this preferred embodiment from the second preferred
embodiment resides on the second step of this preferred
embodimenthaving a second-time hot pressing pressure
of 320kg/cm2, and the rest are the same as the second
preferred embodiment.

[0022] In an eleventh preferred embodiment, this pre-
ferred embodiment further describes the manufacturing
method of the activated carbon fiber cloth wherein an
inorganic fiber is woven into an inorganic fiber cloth, and
gone though a soaking process, a bake-drying process,
two times of carbonization, two times of activation, and
the ash content of the activated carbon fiber cloth is
0.5~1.5% (by weight), and the carbon content of the ac-
tivated carbon fiber cloth is 95~98% (by weight). The
manufacturing method comprises the steps of: (a) weav-
ing an inorganic fiber into an inorganic fiber cloth, and
soaking the inorganic cloth for 0.5~1 hour, and bake-
drying the inorganic cloth at 80~100 °C until the water
content percentage is 1~10%; (b) performing two times
of carbonization to the inorganic fiber cloth of the Step
(a) in a carbonization furnace, and the first-time carbon-
ization takes place at a temperature of 200~350 °C, and
aspeed of 20~40 m/h, and the second-time carbonization
takes place at a temperature of 300~480 °C and a speed
of 40~60 m/h; (c) performing two times of activation to
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the inorganic fiber cloth obtained from the Step (b) in an
activation furnace, and the first-time activation takes
place at a temperature of 500~1200 °C, and the second-
time activation takes place at a temperature of 600~950
°C, and the activation speeds for both times are 50~60
m/h; and (d) removing any attached matter on the surface
of the inorganic fiber cloth by a vacuum cleaner after the
activation, so as to obtain an activated carbon fiber cloth
with an ash content of 0.5~1.5% (by weight) and a carbon
content of 95~98% (by weight).

[0023] The soaking solution of this preferred embodi-
ment is ammonium bromide solution with a concentration
of 5~10% (by weight).

[0024] In a twelfth preferred embodiment, this pre-
ferred embodiment further describes the inorganic fiber
in the Step (1) of the eleventh preferred embodiment, the
inorganic fiber is a pre-oxidized polyacrylonitrile-based
filament, and the rest are the same as the eleventh pre-
ferred embodiment.

[0025] In a thirteenth preferred embodiment, this pre-
ferred embodiment further describes the inorganic fiber
in Step (1) of the eleventh preferred embodiment, the
inorganic fiber has a diameter of 0.1mm ~ 0.3mm, and
the rest are the same as the eleventh preferred embod-
iment.

[0026] In a fourteenth preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the first-time car-
bonization in Step (b) of this preferred embodiment takes
place at a temperature of 240°C ~300°C and preferably
240°C, and the rest are the same as the eleventh pre-
ferred embodiment.

[0027] In a fifteenth preferred embodiment, the differ-
ence of this preferred embodiment from the eleventh pre-
ferred embodiment resides on that the first-time carbon-
ization in Step (b) of this preferred embodiment takes
place at a temperature of 240°C ~300°C and preferably
280°C, and the rest are the same as the eleventh pre-
ferred embodiment.

[0028] In a sixteenth preferred embodiment, the differ-
ence of this preferred embodiment from the eleventh pre-
ferred embodiment resides on that the first-time carbon-
ization in Step (b) of this preferred embodiment takes
place at a temperature of 240°C ~300°C and preferably
300°C, and the rest are the same as the eleventh pre-
ferred embodiment.

[0029] Inaseventeenth preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the second-time
carbonization in Step (b) of this preferred embodiment
takes place at a temperature of 350°C ~450°C and pref-
erably 350°C, and the rest are the same as the eleventh
preferred embodiment.

[0030] Inan eighteenth preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the second-time
carbonization in Step (b) of this preferred embodiment
takes place at a temperature of 350°C ~450°C and pref-
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erably 400°C, and the rest are the same as the eleventh
preferred embodiment.

[0031] In a nineteenth preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the second-time
carbonization in Step (b) of this preferred embodiment
takes place at a temperature of 350°C ~450°C and pref-
erably 450°C, and the rest are the same as the eleventh
preferred embodiment.

[0032] In atwentieth preferred embodiment, the differ-
ence of this preferred embodiment from the eleventh pre-
ferred embodiment resides on that the first-time carbon-
ization in Step (c) of this preferred embodiment takes
place at a temperature of 600°C~1000°C and preferably
600°C, and the rest are the same as the eleventh pre-
ferred embodiment.

[0033] In a twenty-first preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the first-time car-
bonization in Step (c) of this preferred embodiment takes
place at a temperature of 600°C~1000°C and preferably
800°C, and the rest are the same as the eleventh pre-
ferred embodiment.

[0034] In a twenty-second preferred embodiment, the
difference of this preferred embodiment from the elev-
enth preferred embodiment resides on that the frst-time
carbonization in Step (c) of this preferred embodiment
takes place at a temperature of 600°C~1000°C and pref-
erably 1000°C, and the rest are the same as the eleventh
preferred embodiment.

[0035] In atwenty-third preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the second-time
carbonization in Step (c) of this preferred embodiment
takes place at a temperature of 700°C ~900°C and pref-
erably 700°C, and the rest are the same as the eleventh
preferred embodiment.

[0036] In a twenty-four preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the second-time
carbonization in Step (c) of this preferred embodiment
takes place at a temperature of 700°C ~900°C and pref-
erably 800°C, and the rest are the same as the eleventh
preferred embodiment.

[0037] In a twenty-five preferred embodiment, the dif-
ference of this preferred embodiment from the eleventh
preferred embodiment resides on that the second-time
carbonization in Step (c) of this preferred embodiment
takes place at a temperature of 700°C ~900°C and pref-
erably 900°C, and the rest are the same as the eleventh
preferred embodiment.

[0038] Many changes and modifications in the above-
described embodiments of the invention can, of course,
be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the
useful arts, the invention is disclosed and is intended to
be limited only by the scope of the appended claims.
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Claims

An activated carbon fiber soft electric heating prod-
uct, comprising a woven fiber cloth (10), an epoxy
resin layer (20), a conducting copper net (30), an
activated carbon fiber cloth (40) and a power input
wire (50), and an epoxy resin layer (20) being dis-
posed between the woven fiber cloth (10) and the
activated carbon fiber cloth (40), and a conducting
copper net (30) being disposed between the activat-
ed carbon fiber cloth (40) and the epoxy resin layer
(20), and the conducting copper net (30) being cou-
pled to the power input wire (50).

The activated carbon fiber soft electric heating prod-
uct of claim 1, wherein the activated carbon fiber
cloth (40) is made by weaving an inorganic fiber into
an inorganic fiber cloth, and going though a soaking
process, a bake-drying process, two times of car-
bonization, two times of activation, and the ash con-
tent of the activated carbon fiber cloth (40) is
0.5~1.5% (by weight), and the carbon content of the
activated carbon fiber cloth (40) is 95~-98% (by
weight).

A method of manufacturing an activated carbon fiber
soft electric heating product as recited in claim 1,
comprising the steps of: (1) spraying epoxy resin on
aside of a surface ofthe woven fiber cloth (10), drying
the woven fiber cloth (10) at a temperature of
80~100°C for 5~10min, and hot pressing the woven
fiber cloth (10) at a temperature of 120~140 °C and
a pressure of 200~250kg/cm? for 3~5min, and the
hot pressing temperature remaining constant during
the hot pressing process, so as to obtain an epoxy
resin layer (20) on a side of the surface of the woven
fiber cloth (10); and (2) sewing a conducting copper
net (30) on both ends of a surface of the epoxy resin
layer (20) of the woven fiber cloth (10), and coupling
the conducting copper net (30) with a power input
wire (50), and laying the epoxy resin layer (20) flatly
on the activated carbon fiber cloth (40), and perform-
ing a second-time hot pressing the woven fiber cloth
at a temperature of 160~180°C, and a pressure of
250~400kg/cm?2 for 6-8min, and the hot pressing
temperature remaining constant during the second-
time hot pressing process, so as to obtain the acti-
vated carbon fiber soft electric heating product.

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
3, wherein the step (1) has a hot pressing tempera-
ture of 125 °C~135°C and a hot pressing pressure
of 220 kg/cm2~240kg/cm?2.

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
3, wherein the step (2) has a second-time hot press-
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10.

ing temperature of 165 °C ~175 °C and a second-
time hot pressing pressure is 300 kg/cm2~350
kg/cm?2.

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
3, wherein the Step (2) of manufacturing the activat-
ed carbon fiber cloth (40) comprises the steps of
weaving an inorganic fiber into an inorganic fiber
cloth and going through a soaking process, a bake-
drying process, two times of carbonization, two times
of activation, and an ash content of the activated
carbon fiber cloth (40) is 0.5~1.5% (by weight), and
a carbon content of the activated carbon fiber cloth
(40) is 95~98% (by weight).

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
6, wherein the method of manufacturing the activat-
ed carbon fiber cloth (40) comprises the steps of: (a)
weaving an inorganic fiber into an inorganic fiber
cloth, and soaking the inorganic cloth for 0.5~1 hour,
and bake-drying the inorganic cloth at 80~100°C until
the water content percentage is 1~10%; (b) perform-
ing two times of carbonization to the inorganic fiber
cloth of Step (a) in a carbonization furnace, and the
first-time carbonization takes place at a temperature
of 200~350°C, and a speed of 20~40 m/h, and the
second-time carbonization takes place at a temper-
ature of 300~480°C and a speed of 40~60 m/h; (c)
performing two times of activation to the inorganic
fiber cloth obtained from the Step (b) in an activation
furnace, and the first-time activation takes place at
a temperature of 500~1200°C, and the second-time
activation takes place at a temperature of
600~950°C, and the activation speeds for both times
are 50~60 m/h; and (d) removing any attached mat-
ter on the surface of the inorganic fiber cloth by a
vacuum cleaner after the activation to obtain the ac-
tivated carbon fiber cloth (40).

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
7, wherein the soaking solution for Step (a) is am-
monium bromide solution with a concentration of
5~10% (by weight).

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
7, wherein the first-time carbonization in Step (b)
takes place at a temperature of 240°C ~300°C while
the second-time carbonization is done at a temper-
ature of 350°C ~450°C.

The method of manufacturing an activated carbon
fiber soft electric heating product as recited in claim
7, wherein the first-time activation in Step (c) takes
place at a temperature of 600°C~1000°C while the
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second-time activation is done at a temperature of
700°C ~900°C.

10

15

20

25

30

35

40

45

50

55

10



EP 2 175 688 A1

FIG. 1



9

Européisches
Patentamt
European
Patent Office

Office européen
des brevets

—_

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 2 175 688 A1

Application Number

EP 08 16 5979

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X CN 101 227 770 A (YUFEI TAN [CN]) 1-10 INV.
23 July 2008 (2008-07-23) HO5B3/34
* the whole document * HO5B3/14
& DATABASE EPODOC
EUROPEAN PATENT OFFICE, THE HAGUE, NL;
CN101 227 770 23 July 2008 (2008-07-23),
* abstract *
A GB 2 285 729 A (BRITISH TECH GROUP INT 1-10
[GB]) 19 July 1995 (1995-07-19)
* abstract *
* page 7, line 1 - page 8, line 13 *
* page 10, line 12 - page 11, line 27 *
* page 17, lines 6-15 *
* page 18, lines 9-30 *
A US 20067057917 Al (HOROWITZ ARTHUR [US] ET(1-10
AL) 16 March 2006 (2006-03-16)
* abstract *
* paragraphs [0001] - [0004] *
_____ TECHNICAL FIELDS
A US 3 657 516 A (FUJIHARA KATSUJI) 1-10 SEARCHED _ (PO)
18 April 1972 (1972-04-18) HO5B
* abstract *
* column 2, lines 27-54 *
* claim 1 *
A GB 1 246 343 A (ELECTROTEX DEV LTD) 1-10
15 September 1971 (1971-09-15)
* page 1, lines 47-83 *
* page 2, lines 75-130 *
A US 5 975 074 A (KOISO YASUHIKO [JP] ET AL)(1-10
2 November 1999 (1999-11-02)
* abstract *
* column 7, line 45 - column 8, line 27 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

4 March 2009

The Hague

de Ta Tassa Laforgue

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EPO FORM P0459

EP 2 175 688 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 16 5979

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

04-03-2009
Patent document Publication Patent family Publication

cited in search report date member(s) date

CN 101227770 A 23-07-2008  NONE

GB 2285729 A 19-07-1995 AU 1248195 A 17-07-1995
CA 2179821 Al 06-07-1995
EP 0736240 Al 09-10-1996
WO 9518517 Al 06-07-1995
JP 9509779 T 30-09-1997
Us 6172344 Bl 09-01-2001

US 2006057917 Al 16-03-2006  NONE

US 3657516 A 18-04-1972 DE 2054896 Al 27-05-1971
FR 2069719 A5 03-09-1971
GB 1283444 A 26-07-1972
NL 7016030 A 12-05-1971

GB 1246343 A 15-09-1971  NONE

US 5975074 A 02-11-1999 (N 1169105 A 31-12-1997
EP 0786240 Al 30-07-1997
WO 9611654 Al 25-04-1996

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

