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Applicant’s or agent's file reference FOR FURTHER see Form PCT/SA/220
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International application No. International filing date (cay/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2023/017660 6 April 2023 (06-04-2023) 8 April 2022 (08-04-2022)

Applicant

THE PROCTER & GAMBLE COMPANY

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.

It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

D atranslation of the international application into , which is the language
of a translation furnished for the purposes of international search {Rules 12.3(a) and 23.1(b))

4

0000

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 81 (Rule 43.6bis(a)).

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
Certain claims were found unsearchable (See Box No. Il)

Unity of invention is lacking (see Box No lll)

4. With regard to the title,
X the text is approved as submitted by the applicant

[

the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1A
as suggested by the applicant
D as selected by this Authority, because the applicant failed to suggest a figure

[___] as selected by this Authority, because this figure better characterizes the invention
b. I:I none of the figures is to be published with the abstract
Form PCT/ISA/210 (first sheet) (July 2022)
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A. CLASSIFICATION OF SUBJECT MATTER
INV. D21H11/12 D21H27/00

ADD.

International application No

PCT/US2023/017660

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols}

D21H

Documentation searched other than minimum documentation t o the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used}

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2009/297781 Al (HUSS RICHARD D [US] ET 1-14
AL) 3 December 2009 (2009-12-03)
table 8
paragraph [0098]
claim 1
X US 2021/332531 Al (BAILEY WILLIAM ELLIS 1-14
[US] ET AL) 28 October 2021 (2021-10-28)
paragraph [0258]; claims 1,14
X US 2022/010495 Al (BAILEY WILLIAM ELLIS 1-14

paragraph [0178]; claims 1-4

D Further documents are listed in the continuation of Box C.
Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to estabiish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

Date of the actual compietion of the international search

12 June 2023

Name and mailing address ofthe ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: {(+31-70) 340-3016

Form PCT/ISA/218 {second sheet) (April 2005}

[US] ET AL) 13 January 2022 (2022-01-13)

‘z‘ See patent family annex.

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to invoive an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of mailing of the international search report

20/06/2023

Authorized officer

Ponsaud, Philippe
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Us 2009297781 Al 03-12-2009 Ca 2725378 Al 17-12-2009
EP 2281084 a2 09-02-2011
us 2009297781 Al 03-12-2009
WO 2009151544 a2 17-12-2009
US 2021332531 Al 28-10-2021 NONE
US 2022010495 Al 13-01-2022 NONE
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Information on Search Strategy - Pilot phase (see OJ 2015, A86)

The type of information contained in this sheet may change during the pilot for improving
the usefulness of this new service.

Application Number

PCT/US2023/017660

TITLE: THE TITLE IS AS PROVIDED ON PAGE 1 OF THE DESCRIPTION

APPLICANT: THE PROCTER & GAMBLE COMPANY
IPC CLASSIFICATION: D21H11/12, D21H27/00
EXAMINER: Ponsaud, Philippe

CONSULTED DATABASES: WPI

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH:
IPC:
CPC: D21H11/12, D21H27/002
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INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/monthiear) see form PCT/ISA210 (second sheet)

Applicant's or agent's file reference

FOR FURTHER ACTION
see form PCTASA/220

See paragraph 2 below

International application No. International filing date (dayfnonthiear} Priority date (day/nonthiear)
PCTAS2023/017660 06.04.2023 08.04.2022

International Patent Classification (IPC) or both national classification and IPC

INV. D21H11/2 D21H27/00

Applicant
THE PROCTER & GAMBLE COMPANY

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. Il Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VIl Certain defects in the international application

HOD ROOOR

Box No. VIl Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA.220.

Name and mailing address of the ISA: Date of completion of Authorized Officer o
this opinion Ggw" “’*’%.@
@ European Patent Office see form = o "-z;g
. Ponsaud, Philippe H ) ]
D-80298 Munich PCTASAZ210 PP Y $
Tel. +49 89 2399 - 0 Telephone No. -0 o s
Fax: +49 89 2399 - 4465 -

Form PCTASA237 (Cover Sheet) (July 2022)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2023/017660

Box No.l Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 81 (Rule 43bis.1(a)}

3. O With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. 0 forming part of the international application as filed.

b. [ furnished subsequent to the international filing date for the purposes of international
search (Rule 13ter.1(a)),

[0 accompanied by a statement to the effect that the sequence listing does not go beyond the
disclosure in the international application as filed.

4. [ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established to the extent that a meaningful opinion could be formed without a WIPO
Standard ST.26 compliant sequence listing.

5. Additional comments:

Box No. V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 2-14
No: Claims 1
Inventive step (IS) Yes: Claims
No: Claims 1-14
Industrial applicability (IA) Yes: Claims 1-14

No: Claims

2. Citations and explanations

see separate sheet

Box No. Vill Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2023/017660

Point VIl

Point V

D1

D2

D3

Claim 1 is not clear since the "reslushing” step is not defined in the claim and
this term has no precisely recorgnized technical meaning.

Claim 1 is further unclear since the nature of the paper pulp is not defined, nor
is defined the grammage of the paper and the step of creating zones of
differential densities and how they are characterized.

Reference is made to the following documents:

US 2009/297781 A1 (HUSS RICHARD D [US] ET AL) 3 December 2009
(2009-12-03)

US 2021/332531 A1 (BAILEY WILLIAM ELLIS [US] ET AL) 28 October
2021 (2021-10-28)

US 2022/010495 A1 (BAILEY WILLIAM ELLIS [US] ET AL) 13 January
2022 (2022-01-13)

Independent claim 1

Document D1 discloses a method (see claim 1) comprising froming a cellulosic
tissue web made of slushed pulp made of reslushed pulp (see table 8) and
further comprising embossing (see claim 1 of D1) and hence creatzing zones of
different densities and creping (see claim 1 of D1). It is further disclosed at §98
that the pulp may include non-wood fibers.

Thus the subject-matter of present claim 1 is not novel over D1 (Art. 33(2)
PCT).

Document D2 discloses a method of manufacturing a tissue web, comprising
providing a pulp furnish comprising non-wood pulp fibers (see claims 1+14),
forming a web, embossing and creping (see §258).

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2023/017660

Document D3 discloses (see claims 1-4 and §178) a method of manufacturing a
tissue product, comprising forming a web from a pulp furnish comprising non-
wood fibers, embodding and creping said web.

The sole difference of present claim 1 over D2 or D3 is that the pulp is
reslushed.

There is however no surprising and unexpected technical effect deriving from
this distinguishing feature, which appears in fact to represent an obvious
process feature in the field of paper making.

Thus the subject-matter of claim 1 is not inventive over any of D2 or D3
combined with the common general knowledge (Art. 33(3) PCT).

5 Dependent claims

The remaining dependent claims do not appear to be inventive over any of D1
to D3 combined with the common general knowledge since they contain only
usual features, which are arrived at by the person skilled in the art through
routine optimization work. Moreover, in view of the description, no surprising
and unexpected technical effect results from these claims when taken in
isolation.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005}
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Possible steps after receipt of the international search report (ISR) and written
opinion of the International Searching Authority (WO/ISA)

General For all international applications, the competent International Searching
information Authority (ISA) will establish an international search report (ISR) accompanied
by a written opinion of the International Searching Authority (WO/ISA). The

WOI/ISA may be responded to by

« filing informal comments with the International Bureau of WIPO (IB)
(where no demand for international preliminary examination (demand)
is filed)

e fiing amendments under Art. 19 PCT (this can be done whether or not
a demand is filed)

e filing amendments under Art. 34 PCT and/or formal observations in
response to objections raised in the WO/ISA (where a demand /s
actually filed)

This document explains these possibilities.

Filing informal After receipt of the ISR and WOI/ISA, the applicant may file informal comments

comments on the WOI/ISA, directly with the IB (see International Search and Preliminary
Examination Guidelines 2.15). These will be communicated to the
designated/elected Offices, together with the International Preliminary Report
on Patentability (IPRP) at 30 months from the priority date.

Amending claims The applicant may file amended claims under Art. 19 PCT, directly with the
under IB by the later of the following dates:

Art. 19 PCT
‘ e 2 months from the date of mailing of the ISR and the WO/ISA
e 16 months from the priority date

However, any such amendment received by the IB after the expiration of the
applicable time limit shall be considered to have been received on time by
the IB, if it reaches it before the technical preparations for international
publication have been completed (the 15th day prior to the date of publication,
see PCT Applicant's Guide, International Phase, 9.013).

For further information, please see Rule 46 PCT as well as form PCT/ISA/220.

Please also note that, when filing amended claims under Art. 19 PCT, such
amendments shall be accompanied by a letter identifying the amendments
made and also the basis for the amendments in the application as originally
filed (Rule 46.5(b) PCT). Where a demand is filed, failure to comply with this
requirement may result in the amendments being ignored in the International
Preliminary Examination Report (IPER), see Rule 70.2{(c-bis) PCT.
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Filing a demand In principle, the WO/ISA will be considered to be the written opinion of the

for international International Preliminary Examining Authority (IPEA). Where the WO/ISA

preliminary issued by the EPO as ISA gives a positive opinion on the international

examination application and the invention to which it relates, filing a demand with the EPO
as IPEA.would normally be unnecessary, since a positive IPRP would anyway
be established by the IB based on the WO/ISA (see also further below).

If the applicant wishes to file a demand (for example, to allow him to argue his
case in international preliminary examination with regard to objections raised in
a negative WO/ISA before the IPEA issues an IPER), this must be done before
expiration of 3 months after the date of mailing of the ISR and WO/ISA or
22 months after priority date, whichever expires later (Rule 54bis PCT).
Amendments under Art. 34 PCT can be filed with the IPEA, normally at the
same time as filing the demand (Rule 66.1(b) PCT) or within the time limit set
for reply to any written opinion issued during international preliminary
examination by the IPEA.

If a demand is filed at the EPO as IPEA and no comments/amendments have
been received by the time the EPO starts drawing up the IPER (Rule 66.4bis
PCT), the WO/ISA will be transformed by the IPEA into an IPER (also called
the IPRP (Chapter 1) which would merely reflect the content of the WO/ISA
(OJ 10/2011, 532). The demand can still be withdrawn (Art. 37 PCT).

Please also note that, when filing amendments under Art. 34 PCT, such
amendments shall be accompanied by a letter which identifies the
amendments made and also the basis for the amendments in the application
as originally filed (Rule 66.8(a) PCT). Failure to comply with this requirement
may result in the amendments being ignored in the IPER (IPRP (Chapter Il)),
see Rule 70.2(c-bis) PCT.

Filing a request The applicant may, with the IB, file a request for supplementary international

for supplementary search under Rule 45bis.1 PCT. The present ISR and WO/ISA may also be

international taken into account in the execution of that supplementary international search,

search provided that these are available to the Authority charged with this task before
it starts the supplementary search (Rule 45bis.5 PCT).

This kind of request cannot be filed specifying the ISA who did the
international search.

More information on this topic can be found in the PCT Applicant’s Guide,
Chapter 8 (http://www.wipo.int/pct/en/guide/ip08.htmi).

End of the Where no demand is filed, at the end of the international phase, the IB will
international transform the WO/ISA into the IPRP (PCT Chapter |) (Rule 44bis PCT), which
phase will then be transmitted together with possible informal comments to the

designated Offices. Where a demand is filed, the WO/ISA is not transformed
into an IPRP (Chapter |) by the IB, but rather the IPEA will establish an IPER,
(the IPER is the same as the IPRP (PCT Chapter Il), see Ruie 70.15 PCT).
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PATENT SPECIFICATION an

(21) Application No. 29795/72

(52) Index at acceptance
DIF 36A 36BX
D2W 1 2 3A2A

(72) Inventor ALFRED MAX HURTER

1 374 198

(22) Filed 26 June 1972
(44) Complete Specification published 20 Nov. 1974
(51) International Classification DOIB 1/10//D21C 3/02

1374 198

(54) PROCESS AND APPARATUS FOR USE IN MAKING RAW
FIBRE, AND FOR MAKING PULP, FROM AGAVE PLANTS

(71)  We, StaDLER HURTER LIMITED,
a Company organized and existing under
the laws of Canada, of 1501 St. Catherine
Street West, Mon#eal 107, Province of

5 Quebec, Canada, do hereby declare the
invention, for which we pray that a patent
may be granted to us, and the method by
which it is to be performed, to be par-
ticularly described in and by the following

10 statement : —

This invention relates to a method and
apparatus for making raw fibres from
plants of the agaves family, and, to a
method and apparatus for making pulp

15 from such fibres.

Plants of the agaves family, particularly
the species known as sisalana or sisal, are
now used to produce rope or cord. The rope
or cord is produced by spinming what is
known as “line fibre” obtained from the
leaves of the sisal plant. “Line fibre” is
obtained by mechanically separating the
fibre bundle in the leaves from the pith
and epidermal material and ithen drying

25 and separating the fibre bundles into
individual fibres.

The production of pulp from sisal rope
or cord by methods and apparatus similar
to those used in pulping rags is known, The
method involved usually consists of charg-
ing ordinary digesters with cut or uncut
sisal line fibre, tow or old ropes, cooking
the material with caustic soda. and break-
ing, washing and bleaching the cooked

35 fibres in beaters. Usually only hypochlorite
is used in the bleaching. Normally, the
pulp produced does not require any screen-
ing. While the pulp produced is a com-
mercially acceptable high grade of pulp,

40 it is expensive since only the line fibre or
tow of the sisal plant, or old wropes or
cordage are used.

The production of pulp from the sisal
plant is also possible without the

45 expensive, intermediate step of line fibre

[Price 25p]

production for making rope. Both the
leaves and the bole of the sisal plant are
pressed, then subjected to caustic cooking,
refining, and screening to provide accept-
able pulp. Such a method is described in 50
Patent Specification No. 1,107,038. The
process, however, is still expensive since
special cooking and screening techniques
are required to remove the pith and
epidermal waste material from the leaf and 55
bole fibres to a degree sufficient to provide
acceptable high grade pulp. The process
also results in a disproportionately large
production percentage of intermediate and
low grade pulp. 60

It is an object of the present invention
to provide a method and an apparatus for
making raw fibres from agaves plants or
hybrids thereof, and particularly sisal
plants, as well as the provision of a 65
method and apparatus for making pulp
firom such raw fibres, such pulp being
commercially acceptable pulp which can be
made at high, continuous, production rates
and at costs competitive with the pro- 7g
duction costs of making pulp from other
more commonly used plants.

According to one aspect of the present
invention, there is provided a method of
making raw fibre from plants of the agaves 75
family and/or ‘hybrids thereof, which
method includes the step of chopping or
shredding the leaves and if desired, the
boles of the plants into short sections and
substantially separating the skin. pith and gg
waste material from the raw fibre in the
short sections, wherein the leaves are
chopped or shredded in a direction substan-
tially perpendicular to their longitudinal
axis. 85

According to a second aspect of the
invention, there is provided a method of
making pulp from the plants of the agaves
family and/ or hybrids thereof, which method
comprises the steps of feeding fibres made 90
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by the method according to said first aspect
into a digestor to convert the fibres into
pulp.

The sisal leaves and/or boles are chopped
or shreddzd into sections of predetermined
length by means of a drum-type shredder.
The leaves may be chopped or shredded
into sections of 0.5 to 2.0 inches in length.
The sections are then fed into a refiner
wich loosens or separates the epidermal
material, the pith, and other waste material
from the raw fibres in the sections. The
output from the refiner is then soreened to
substantially complete separation of the cut
raw fibres from the waste material; such
separation may be carried out within 8
hours of chopping or shredding the leaves.

The screemed, cut raw fibres can then
‘be dried and stored, or may be fed directly
into a digester where they are cooked to
provide a pulp product. The cut raw fibres,
after refining and soreening, have a low
‘bulk density which can make it difficult
to feed the fibres into a continuous digester
at a desired production rate. To feed the
fibres more easily, at desired production
rates, it is desirable that they be “wilted”
prior to feeding inte the digester. By
“wilting” it is meant the softening of the
raw fibre by wetting or sozking the raw
fibres with a suitable liquid and/or steam
so as to raise the bulk density, The liquid
can, for example, comprise liquids used in
ihe digesting -process.

After cooking the cut raw fibres in the
continuous digester, the resulting pulp pro-
duct is washed, screened and bleached. The
bleaching process preferably comprises
chlorination, caustic extraction and two
stages of chlorine dioxide treatment. Follow-
ing bleaching, the pulp can be mechanic-
ally cleaned, preferably by centrifugal
cleaners.

According to a third aspect of the present
invention, there is provided apparatus for
making raw fibre from plants of the agaves
family and/or hybrids thereof, which
apparatus includes means operable to chop
or shred the leaves in a direction substan-
tially perpendicular to their longitudinal
axis, and if desired the boles, of the plants
into short sections, the cutting means com-
prising a goller having blades extending
radially therefrom, recesses in the roller
adjacent each blade for receiving leaves to
be cut, and an anvil adjacent said roller
for supporting the leaves as they are cut:
a refining device operable to cut or shred
the leaf sections into pieces of leaf; and a
screening device operable to substantially
separate skin, pith and waste material in
said pieces from the raw fibres thereof. In
accordance with a fourth aspect of the
present invention, there is provided appar-
atus for making pulp from plants of the

agaves family and/or hybrids thereof, which
apparatus comprises the apparatus in
accordance with the third aspect of the
present invention; and a digestor for cooking
the fibres to convert the fibres into pulp.
The apparatus can also include means for
adding liquid and/or steam to the raw fibre
prior to feeding it into the digestor means
so as to increase its bulk density. The
refining device may include juxtaposed discs
having serrations on their opposing sur-
faces, said discs being arranged for relative
rotation one with respect to the other,
whilst the screening device may include a
plurality of screens of a flattened U-shape
cross-section, said screens being arranged
to vibrate with elliptical motion such that
raw fibres collected on a said screen bounce
along the screen and are thrown off at the
end. The apparatus may include a further
refining device and a further screening
device for further separation of raw fibres
from the remainded of the leaf sections.
A washing means, which may be defined
by a water bath, may be disposed inter-
mediate the refining and screening devices.

The invention will now be described by
way of example with reference to the
accompanying drawing in which:

The Figure shows schematically the
method steps and apparatus in accordance
with the invention.

Referring to the drawing, raw fibre is
obtained from a plant of the genus agaves
or hybrids thereof. The leaves of these
Tlants are of sabre shape and have a final
length of up to four feet and a width at
their widest point of about 4.5-5.0 inches
and a thickness of %” 1o 1”. The leaves
have a dry weight of about 159, the
other 85% being water. Of the 15% dry
weight about 99 is non-fibrous. These
leaves can be chopped imto sections along
their length by a cutter A as shown in the
Figure. The cutter “A” comprises a roller
1 with blades 2, extending from the curved
surface thereof. The roller 1 contains
recesses 3, adjacent each blade and forced
feed belts 4 and an anvil 5 is situated
adjacent the roller 1.

The leaves are cut such that about 85%
of the leaf sections are less than 2.5 inches
in length and 100% are less than 4.0 inches
in length, preferably each section being
about 0.5-2.0 inches in length.

Single leaves, loose bundles or bundles
of leaves tied together are cut substantially
perpendicular to the longitudinal axis of the
leaves. The boles of the plant can be cut,
by suitable means, (not shown) into sections
having substantially the same length as the
leaf sections as well. If boles are used how-
ever, they must be used with leaves and
to provide acceptable pulp, and should not
constitute more than 239% by weight of the
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bole-leaf mixture. The leaves and boles may
be harvested manually or by machine.

The cut sections are then force fed into
a refiner B, for example by screw

5 extrusion. The refiner B shreds the sections
substantially separating or loosening the
skin, pith and waste material from the
raw raw fibre. The refiner may comprise
two vertically or horizontally disposed discs

10 6, 7 positioned with a very small separation
between them, the opposed faces of the
discs being serrated. The leaf sections are
fed between the faces through an axial bore
in one of the discs and the teeth 8, 9 on

15 the serrated faces shred the sections into
small pieces with the relative movement
of the discs. One only of the discs may
rotate, the other remaining stationary, or
both may rotate at different speeds, in the

20 same direction or they may rotate in
different directions. Disc clearances should
be 20 to 125 thousandth of an inch. The
disc 7 can be moved as indicated by the
arrow 10 to alter the clearance between the

25 discs 6 and 7.

Water may be added during the refining
process through line 20. The 85°%, water
already present in the leaves is sufficient
for ithe refining process but water can be

30 added sufficiently to dilute the leaves such
that the raw fibre comprises about 1, of
the mixture.

The shredded leaves are delivered
radially from between the discs 6 and 7

35 and pass into a bath of water C, which
serves to further separate and wash the
raw fibre and other material. The mixture
then flows onto a screening apparatus “D”
comprising a partially water flooded screen

40 11 over a bath 12 and showers 13 and 14
which introduce water into the apparatus
“D” to ensure that the screen 11 remains
flooded. By a flooded screen, it is meant
that the level of the water is ahove part

45 of the screen surface. This is to ensure
orientation of ithe raw fibre which would
otherwise pass through the screen. The
water and other material pass through the
screen leaving the raw fibres on the screen.

50 The screen 11 has a flattened U-shape cross
section and vibrates with elliptical motion.
The raw fibres collected on the screen 11
bounce along the screen 11 until they are
thrown off at one end. In the case of

55 leaves and/or boles originally cut into
sections of 1/2 to 2.0 inches in length, the
screen may have holes of the order of 1/4
to 3/16 inches which allow the passage of
the waste material but not the raw fibre.

60 A number of screens can be used, the
number depending on the amount of leaves
being passed through the process per unit
time,

In some cases, it will be desirable to

65 repeat the refining and screening processes

1374198 3

a number of times depending on the cleanli-
ness of raw fibre required, since not all of
the non-fibrous material may be removed
during the first refining and screening
process. Thus, the leaf sections may pass 70
first to a primary refiner followed by a
primary screening apparatus after which
they are passed to a secondary refiner and
screening apparatus. The first screening
process removes about 80% of the 9% 75
non-fibrous material in the leaves, and the
second screening process removes substan-
tially all of the remainder.

In the case where further refining and
screening is carried out, the serrated discs 80
of the subsequent refiners are successively
further apart for less attrition in the refining
action.

According to the above process, approxi-
mately 5-6 lbs. of raw fibre can be obtained 85
from 100lbs. of leaves (wet weight) while
existing decorticating methods recover only
3 to 4-1/2 1bs. of line fibre.

The process also provides a continuous
and fast conversion of leaves and boles of 20
the agaves family into raw fibre. This is
important since the process for converting
these leaves to raw fibre should not take
longer than 8 hours due to the fermen-
tation of the leaf, which commences when 93
it is cut into sections.

The raw fibre from the screening appar-
atus “D” can be stored or alternatively they
may go directly to a continuous digester
“ESQ'

The raw sisal fiber after refining and
screening, has a very low bulk density which
may make it difficult to feed the fibres to
a continuous digester at a high production
rate. Therefore, the raw fibre being fed 10§
to the digester can be subjected to a wilt-
ing step. In this step, liquid is added to
the raw fibre in a wilting chamber in
order to increase the bulk density. The
liquid can be that used in the digesting 110
process and/or steam. The liguid can be
added by suitable spray means 15 located
over the conveying means 16 carrying the
fibres to the digester “E”.

It is preferable that the fibres be cooked ;¢
in the continuous digester by an alkanline
pulping process, After cooking, the result-
ing pulp fibres have a length of about 1
t2 3 mm. and a length to diameter ratio
of about 180:1. After cooking, the pulp
may be washed and screened by suitable
washing and screening means 17 and the
pulp is then preferably bleached by suit-
able bleaching means 18. The bleaching
may comprise a sequence using chlorination,
caustic extraction and two stages of
chlorine dioxide. After bleaching, the
bleached pulp can be subjected to a
mechanical cleaning step. Preferably, the
pulp is cleaned by centrifugal cleaners 19. 130

100

120

125
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The operation of the apparatus and the
process according to the invention are
illustrated with reference to the following
example which is in no way intended to
limit the scope of the invention.

A bundle of sisal plant leaves was fed
at a rate of 20 tons per hour into a recess
3 in the roller 1 of a cutter “A” in which
the roller was 36 inches in diameter and
rotated at a speed of about 400-500 rpm.
The rate of feed of the bundle of leaves
on conveyor 4 aund the speed of rotation
of the cutter “A” were adjusted such that
when the leaves were contained in a recess
3 and were supported by the anvil 5, a
blade 2 cut through the bundle, producing
3 leaf section 1.5 to 2 inches in length, th=
cut leaf section being thrown from the
recess 3 onto a conveyor as the roller 1
rotated. The leaf seckions from the cutter
“A” were then fed into a refiner “B”
comprising a stationary disc 6 and a
rotatable disc 7, the discs being approxi-
mately 36 inches in diameter and having a
clearance of about 0.020 inches. The
rotable disc 7 was rotated at a speed of
900-1800 rpm and the relative movement
of the teeth on the two discs shred the leaf
sections into small pieces. The mixture in
the refiner “B” was diluted with water
which was introduced at a rate of 09 U.S.
gallons per minute per lb. of green leaves.
The refiner “B” converted 20 oven dry
tons of whole chopped leaves per hour to
raw sisal fibre. The resultant material
flowed into a water bath “C” in which
the material was washed to produce a
further separation of the fibres from the
waste material and the resultant mixture
flowed into a screening apparatus “D”,
comprising three water flooded screens
each 6 feet long and 4 feet wide having
perforations of 3/16 inches in diameter.
The screens were vibrated- at a rate of
1000-1800 vibrations per minute to pro-
duce separation of the raw fibre. In this
stage water was introduced at a rate of
8 U.S. gallons per minute per 1b. of leaves,
and 9.0 tons of dry raw fibres at 209%
fibre consistency were produced. The
resultant raw fibre mixture was passed to
a secondary refiner similar to the primary
refiner but with a disc clearance of 0.048
inches. The mixture in the secondary
refiner was diluted with water at a rate
of 0.9 U.S. gallons per minute per lb. of
O.D. material and the resultant mixture
was washed in water and passed to a
secondary screening apparatus into which
water was introduced at a rate of 6 U.S.
gallons per minute per 1b. of raw fibre.
The secondary screening apparatus was
identical with the primary screening appar-
atus.

8.0 tons of dry solids of 20% con-

sistency were passed from the secondary
screening apparatus to a digester “E” for
conversion to pulp.

WHAT WE CLAIM IS: —

1. A method of making raw fibre from
plants of the agaves family and/or hybrids
thereof, which method includes the step of
chopping or shredding the leaves and if
desired, the boles of the plants into short
sections and substantially separating the
skin, pith and waste material from the
raw fibre in the short sections, wherein
the leaves are chopped or shredded in a
direction substantially perpendicular to their
longitudinal axis.

2. A method of making pulp from plants
of the agaves family and/or hybrids there-
of, which method includes the step of
feeding fibres made by a method as
claimed in Claim 1 into a digestor to con-
vert the fibres into pulp,

3. A method as claimed in Claims 1 or
2 including the step of substantially
separating the skin, pith, and waste
material from the fibres by first refining
the cut sections and then screening the
refiner output.

4. A method as claimed in Claim 2
or Claim 3 when appendant to Claim 2
including the step of wilting the fibres
orior to feeding them into the digester

5. A method as claimed in any one of
the preceding claims including the step of
separating the skin, pith, and waste
material from the fibres within 8 hours
of chopping or shredding the leaves.

6. A method as claimed in any one of
the preceding claims wherein the leaves are
chopped or shredded into sections of 0.5
to 2.0 inches in length.

7. A method as claimed in any one of
Claims 3 to 6 including the step of pass-
ing the output from the refiner into a
water bath to wash the output.

8. A method as claimed in any one of
Claims 3 to 6 including the step of passing
the screening output to a second refiner
and a second screening device to further
separate the raw fibres.

9. A method as claimed in any one of
*he preceding claims wherein the boles de
not exceed, by weight, 23% of the weight
of any bole-leaf mixture,

10. A method of making pulp from
plants of the agaves family and/or hybrids
thereof, the method being substantially as
herein described with reference to the
accompanying drawing.

11. Pulp from plants of the agaves
family and/or hybrids thereof when pro-
duced by a method as claimed in any one
of Claims 2 to 10. :

12. Apparatus for making raw fibre
from plants of the agaves family and/or
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5 1374198

hybrids thereof, which apparatus includes
means operable to chop or shred the leaves
in a direction substantially perpendicular
to their longitudinal axis, and if desired the

5 boles, of the plants into short sections, the
cutting means comprising a roller having
blades extending radially therefrom, recesses
in the roller adjacent each blade for
receiving leaves to be cut, and an anvil

10 adjacent said roller for supporting the
leaves as they are cut: a refining device
operable to out or shred the leaf sections
into pieces of leaf; and a screening device
operable to substantially separate skin, pith

15 and waste material in said pieces from the
raw fibres thereof.

13. Apparatus for making pulp from
plants of the agaves family and/or hybrids
thereof, which apparatus comprises appar-

20 atus as claimed in Claim 12; and a digestor
for cooking the fibres to convert the fibres
into pulp.

14. Apparatus as claimed in Claim 13
including means for adding liquid to the

25 raw fibre prior to feeding them into said
digestor so as to increase their bulk density.

15. Apparatus as claimed in any one of
Claims 12 to 14 wherein said device com-
prises juxtaposed discs having serrations on

30 their opposing surfaces, said discs being
arranged for relative rotation one with
respect to the other.

16. Apparatus as claimed in any one of

Claims 12 to 15 wherein said screening
device comprises a plurality of screens of 35
a flattened U-shape cross-section, said
screens being arranged to vibrate with
elliptical motion such that raw fibres
collected on a said screen bounce along the
screen and are thrown off at the end. 40

17. Apparatus as claimed in any one of
Claims 12 to 16 which includes a further
refining device and a further screening
device for further separation of raw fibres
from the remainder of the leaf sections, 45

18. Apparatus as claimed in any one of
Claims 12 to 17 including a washing means
intermediate said refining and screening
devices.

19. Apparatus as claimed in Claim 18 50
wherein said washing means is a water
bath.

20. Apparatus for making pulp from
plants of the agaves family and/or hybrids
thereof, the apparatus being substantially S5
as herein described with reference to, and
as shown in, the accompanying drawing.

For the Applicants:

F. J. CLEVELAND & COMPANY.
Chartered Patent Agents,

Lincoln’s Inn Chambers,
40/43 Chancery Lane,
London, WC2A 1JQ.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1974.
Published at the Patent Office. 25 Southampton Buildings, London, WC2A 1AY, from which copies
may be obtained.
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Flexible crepe paper and its production

Abgtract

PURPOSET s cbialn crece papar capadle of rather increasing the strength and waier 2bsorpiion far
from causing detersrartian thereof, fusther inirsasing the bulkiness in some cases and remarkshiy
improved i fexiniiity, CONGTITUTIONTH'S crape papsy is ebtsined by hlanding at leastora
nonwocdy piis havirg <16 mgd130 m fher cosrseness with atieast Swt %, praferatly S-8Cwi%,
aspaciatly 18-50wi% {Bases on the papeymaking raw material) with wood pulp ang creping the

resuitant piie. The fiber coarseness of te whole papermaking raw material pulp is prefarably Other languages: Jspiness
>efong/ and <1img/100m. Narwasdy pulp having g 2.9mim averags e fength and .
N . s s g W TRRARG
<t omgs” finer coarsenmss je.q. pulp ohiained from sunn hemg (Crotalara junicsa), kenal I_n}/entor e =
38 Hioshi Yamagawa, &

{Hibizous carapirus E.J. sisal hemg {Agave sisalana) or ahaca (Mdusa wexiilie)}, having »=1.1 anc
«<2.5mm avarage ficer length angd «12mg/100m fiber conrsensss (8.4, oulr obtained from eapartc
{Stipa tenacizsima of Lygeurn spartum) of 2 sambos {Bemiiiss arundinacse, 81c.}] and heving
<1.Ymm average ficer length and <8mg/1ilim fiber cosrserness {a.q. pulp wixiained from straw) is
cired 55 the nanwasdy pulp,
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Claims {18}

[Clalmsi 1. A crape maper charretenzed by comprising at feast 5% by weight of wond pulp (3t 19857 5% Dy weaight of papar making material} of nonwocd pulp and ereging the
mixtire. 2. The fiber roughness of tha nonwenad pudpis "6 mg / 1006.

The crage papsar according tc <laim 3, which is oss than m. 3. The crepe paper acooiding o olaim 3, wheren the nen-woad pulp hzs an gverage tiber length of 2.5 mm or maes ang
a fiter roughness of less ¥har T & mg / 123G m. 4 The crepe paper sccarding i claim 1, whereln the nonwaod puls has inaverage fiver lengdh of 1.1 mm or mgre and fess than 2.5

fitser roughness of less than 3mg /100 m. 8. The fiber roughness of ol pulp for papermaking is S g/ 1090,

The crepe paper accarding toany ore ¢f claiv:s 1 1o S, which hes a sizeof m 2¢ more and iess tidh 16 mg / 130 m. 7. Tha crepe papes socording 1o any one of clairns 110 6,
wherain the biencing® of the non-wood pulp {baszed =n the papermelking materizt} is 5 tc 20% byweight. 8. The campesition'® of non-wocd pulp {D33ac on paparmaking material) iz
The crepe paper accarding i any one of daims 11 &, whichis 10 tc §6% Dy weight, 9. The nor-wand pulD is any ane of sun hemp, kenaf, sisal hemp, 3bacs, espario, hamuso ang
sirsw

The crepe pepar ecearcing b any ane of vfaims 130 & which is 8 pulp cbisines from one o rmges kirds, 10 The hasis weight after crepe reatment is S o 8l g / m

The arepe papar 3ceording e any one of claims 1 tc 8, which is 3 fanial tissue of 2. 11, The basis weight after erepe treatmant iz 510 654/ m.

The crege papsr 2ccording tc any one of ofzims 110 8, which iz 3 tilet tissue of item ? 12 Tre basis weight atter crepe treatmertis S0 80 g/ m.

‘The crepe papar according te sny one of clsims 1t 8, which is @ paser towsd of 2 3. A methed for orodusing crepe paper, which comirises bhanding at teast 5% oy wizight of
wod puis with &b leest 8% of non-wood pup (based on & raw msterial for papermaking) and creping. 14, The fiber roughness of non-wood pulp is 18 mg / 160 m.

‘14, The methed for aroducing crepe papsr acawding 10 cleim 13, which is fess than 15, The nos-wosd pulp i3 sun hemp, kaing,

15. The metrod for arnducing crape papar acooiding 10 clairry 13 ar 14, which is 2 pulp obtaines from sisa! heawp. abaca, #8530, bamboc, and straw. 16. The mathod acemrding to
ciaim 13, wharein a dispersant is sided atthe time of paper making.

16, The mamsfacturing methed according to any sne of 1 10 15

Bescription transiated fram Japaness

Dataliad Desoription of the Invention

fuon

BACKGROUND OF Ti4F INVENTION 1. Field ot thelnventian The oresent invention refdizs tr a crepe-traated crepe oaper such as fazial tissue, toifet tissue, paper owe!
and the fike having excellent fexibifty, and a method for praduicing the same

tesisZd]
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2. Degcription of the Ralated Art Convantionally, as a means for incrzasing the fewibidity o¥ tssie papsar, 5 scftesing agent is added to = pufs slumy, awet paper batore
srepe weatnent ar a dry cawiting after crapetraatment is appliad by spraving of orinting method. fre coating method is siready known.

in the tormer methad, 8 catisnic surfactant is matniv used 33 3 softening sgent. Representstive examplzs of eaticedc surfaciants include guaternary amimncnturn salts and
amine sats.

in the iattermetheod, n anionic surfactant and a noanionic surfactant are used in adcition to the caticnic surfastant.

Hawever, in any of the methods, the fact that the scftening agent is used to improve the fe:
surfactant, and ajss involves variaus probleinis. These are descrines peicw.
Teking 5 satonic surfactant 58 s eyampls, 5 cstiome graup whick is a hydrophiiic greup is adsorbad v tha swface of the pulp fiher, and 2 ipophilic group is srranges

vy is dus to 2 cornmon mechanizm because the safiening agent is s

susivenrd, Minroscopically, when s fipophilic graup is present Detween the fibere, the frictional resistansce betwsern the fihers decreases, and the sheet feels soft by
tH inits the hediogen bonding Detween the fibers and causes a decrease in girangth. o
, since the tpaphific group iz preszent on the fiber surface, thie water absarition becomes pocr.

giving a slimy fest tc ihe sheel. Howeves, the Epnphific group batween the finers

sadition,

Az deseribed sbave, the sofiening effect is exented, bt the strangih and the watar abaorption are reduced accordingly, which is & serious defect for tizsue papar and the
fke. Further, the deoreasa in straagth causas on Foresas in Daper posder, which is riot preferatde in practice.

O the gther hand, a method of incraasing e (actite sengation withowt using a chemival such #s a softeping sget is disclosed in Japanese Paterst Laid-Open Ne. 2-
22222, This is a method of mixing poly=ster fibers having a specific denier and fiber iength with wood pulp. However, since pofyester fibers do not kave s nydrogen
prndi <dng. The uss of this binder resuits in some fzas o Rexidifity. Further, sinos the fiber is hydraphobix. it is not suitable for tissus
paper ar the fke that reuires viater ahsarptin.

Bitity, 8 vanider is requires for mix

Further, theve are methods of changing the biending ratio of zottwrod pulp and hardwizod pulp 8t 100% of woos pulp. and 8 methad of zarefuly sefasting parfu suitsble
for tissue paper, but it is the ourrent situation that sufscient Hexibility canno? he achievad. is thera. Allbough thera are methads for impraving fexibilly as deserivec
aunve, & have varisus drawhacks ag descried shove,

D]

CISCLOSURE OF THE INVENTION In view of theze prabilems, the present inventors have earmestly siuding, and as a result, not onty the decrease in sirength anc water
ausorption was increases but rather incressed, and in some cases, the increase it Dulk wias broughi abaut. Srepe paper with signifisanily improved flexilliity,
and, they have invanted & manufscnring stethod theraof,

Jact

That is, the present nvention provides a crepe papger characterized by containing 2t inast 5% by weight of a non-wood pule (bases on a papermiaking msteriall it wood
pulp, and a metihod for producing the same. Tc provide

fosti}

fri genaral, the tarm “non-wood pulp” refors 1o a puls shtainad frem a fins: tarial other tran woed fiber, and iz often Emitad te a puip camposad of a plant fiker cthar

tion.

thart wood. Morwsod pulp in the presantinverition is dsc included In ihis Zafin

The crape paper praducad by the method of the present invention hes significantly mproved fizxibility 85 compared with (he caze of 108% wood pulp, snd surprisingly,
the strength, and the Bulk may be increases deprnding o the non-wead pulp to bz bisnded. Was found. In other words, $he crepe maper acearding to the oresent
inyeniion has a unigue texture with 3 smoath surface and 2 sitky feel, ard is bulkier and stronger than conveniional creps paper. Espaciaiy whin kenaf and 4baca are
mixed

fniemal addition or application of chemicals such as softenars

Wnen appiied, fexibifity is improves, But strengih s reduced,

Although srangih can be nvreased by besting of ¥re use of a paper strengthening agent. i iz aready krown tat the flexibifty is deteriorated. That is. considering that
the flexibiiiry and the strength ere contradiciory 1 each othar 4 is exirenely prefarable and pecudiar 10 irrprove the flexidiity and the strength, and further the buk.

The ron-wond pulp accending (o the prasantinvension has unique fiber morpiichagy and fiver characlenatios diferant Tom these of wond pulp. Detaled sxsminstion of
themreveales that the finers were thinner than wood nuip atthesameiiber iength lovel.

Eilsar roughness is s index indicating the thickness / thinaess OF the flar, This is expressad in mg ser 100 o Of fitey, The srnafle: the fiber reughness, the fner the fivers,
This ficer roughness i3 measured by a fiker fength distritution maagsuring device KAJAAME
B can Te e8sily measures fromths nurnber #¢ fibers required for measuremsny, the fier weight, and the measures nursber average fiber fzngth by 75300,

The fiber roughness of the non-woed pulp in the Zrasent invention is sfightly differant depencting on the place of production, Bist One axampie is as foflcws. The unitis my
/100m Kenaf: 1C-11, Sisaf 12-13. &haca: 18-1

2, Zspaita -2 5. Sunhemp: 18-15, Bsmiwso: 1

313, straw:. &7

The fiber Iengths e also az toilows. The unitis mm Kenat: 2.7-3.2, Sisal 2.5-2.7, Abaca: 46-4.3, Esparto: 1.25-1.4, Sunhamp: 2.8-30, 8amboa: 1.5-1.7, Straw: G.5-1.0

Yocd pulp is a commerciaily available prodint aithough it depends on the material tvpe, 2nedthefiber reughness (g / 102 m}is s#fiwood kraft puip: 16 15 28,
Hardwand kratt pulp: 8-18. The finer fangih (inm) is 2.8 10 4.0 for softwood kraft pulg and 0.7 tc 1.5 for hardwood «raft pulp. The fier reughness depends un the typs of
materis! regardiess of the pulp manulseturing mathod, and the innger the fiber iength of wood pulp. the higher the fioer soughneses tends 1o be.

Therefors, the narresod pulp of the prasert invention has & smatier fiber raughniess than the wood pulp of the same fiser kangth iovsl, and in partictfar. sbaca has 8
smatier fser roughnass wan tha wood pulp in spite of its longer Bibers. Futher, i can ts obsarved that the showe-mentionsd nos~wond pulp is thinner than waas sulp by
TRAIGSCOPE.

sheervation with s electron microscope ar g0 ouhcs

‘The non-wood puip of the present invention has a fiber roughness of

A imponiant festire s less than 18 mg / 100 m. More speailicaliy, whan s fiber fengthis 2.5 nun o more, the fider roughness s 16

i shouid be leas than mg / 180, Non-wocd pulps that fall under this category inchade sup: hamp, kanaf, sisal, and abara. i (his case, the fiber rouy
12Gm

if it is above, it will e the same favel 35 the softwinod iralt pulp ang sutficiant mprovement in fisxibility cznnot be otainizd. The 3bove efiectican be obtatned by
substituting a part or abf of the scftwood kreft pulo for thesa nen-waad puips snd tlending tham.

S3is 1amg ¢

Wen the fiber jergthis 3.7 mmor mere and tess than 2.5 mm, the fiber roughness must be 2ss than 12 mg / 100 m. Examptes of nor-wasd pulp oarnzsponding to this
inciude esparte snd bambas
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Further, when the fiber ferigtt is tess than 1.7 mm,

R is nevessary ihat the fiber roughniess is fess than & mg 7 100 m. Exarples of the non-wasd pulp corresponding 10 this incluse straw and ihe fke. in these cases, swhen
this (e roughmness is 12 mg 7 1385 m o moie and Bmg / 130 ov merg, e same Ther fength 2s that of the sardwond keafl puip is oblained at the sams level anc
sufficient flaxiniiity cantict be ohiained, The shmve offects can be obtained by repiacing a part or the whaote amours of the hardwacd kraft sulp with thesa non-wood puips
3nd bianding them.

fn any case, it is necessary to Biend non-wocd pulp having a fibar rougihness inwer than that of wood pulp having the same fibar lergth fave! in order to obtain the above
effect, iy order to easify understand the 2bave, the schiamatic positioning (fiber fongth Y&, firer roughness) of the non-wood Huip accarding to the prasant invention is
showr in FiG.

The outline st 2 typical nomrwood puip according to the presant invention will Be described below.

Surhem: is an zanuat berh hiat is peoducnd it southem Asia and has excolient paper-making oropertios and gives a paper with fow rigicity.

Keraf is an anpual torb of the Malvaceaw famity, and is usad 3% 3 fiber piant for jute substitution, as 3 raw material for apermaking, as well az rapes end fisnets. The
pzpermaxing propariies are exoeliert in strength and smanthness, and give Bidky paner.

Sisal hamp belnngs tothe family Amaryifideceae and is cultivated i Central and South Amearics, Africa and the tike. & is s2ic that Tibar is coliscted from tre feavas and
uszec 3 3 puke raw material in & to 7 years. The papermaking progertiss are excellent in watar absorpticn and give a paper with iow rigidity.

Abnrs, siso krown 88 Manile hamg, is a perannial terb Belonging i the famify Musacaae, Cultivated in the Philicpines sndd Cantral America, fiber is extiactad from the
feaves. The papermaking crarecteristics ars fine fipars,
Gives papers of vary high strength.

Ezpario is 3 perenniai herd befinging 10 the famiy Sramineas and is cuidtivated in North Africa, Spain and the fike. Mostly usest for papermating, the papermaking
praparties give thin ang bulky napers.

Banrboo ‘s 3 pesennial oiant and is used 35 3 raw materiat or papermaking in Ghina and the fke. The papermaking praperties are exaefient in water shsorgtion and gve a
paper with low rigidity.

Straws are uised as a raw raaterial for papsarmaking in regions where fomzst resourcas are srarcs 2s an alternative 1o woed. The papermaking properdes arevery fing
fivers, excelient texare and smooihness.

At lzast sne kind of these non-wocd pulps may bz Shended, but it is siso possibie o hiznd two or morekirds depending o the required guaiity in addition 1o the flexbifity.

s, a cormbination i:f 2 Murafity of compsunds is more prefersbie becsuse the individual characteristics can be uti
flexibility, snd, the average Fiber roughniess of the whole papermaking rsw rmateris! puip which consists of non-wood pulp and wosd puls thet meats the above conditions
isdmy /108 oo nore, B g £

Whaer it is iess than 20 m, the offact of the nrasent invention is exhibitec.

ad and the synergistic: effect can be exerted in the

B the present invention, the iatio of the norwood pul 10 be mixed with the wood pulp is preferabiy 4! losst 8% Dy waight {(hased o the saper making saterial), imore
preferably 5 10 20% by weight, particularly praferably 10 1o 50% by welght. Most aveferaidy. i the above-rnanticned non-wood pulp comtant is less thar 5% by waight,
satisfactory fiexibility cannot bz obtained, and if it exceeds 82% by weight, no further improvemsnt in Hexibility is cbserved.

i addition, sinca same of the sbovs non-wosd puips hava higher strangity than wood pulp wher not keaten, & dry pager swangthening agent and heatinig are not
necessary nc the paper sirength can be improved. Further, depending antie item, it is passible 4 Deat al! the napernraking raw materiais tc the exient thet flaxitdlity iz
not impaired, of separate beaten te teat anly wosd gulp.

Akhoughthe reason whythe above effects are ciained i3 nct always clear, the cheranteristic sfthe fiber roughness 3f the non-wocd puln greatly contriputes 4 the
flenibifity of crepe paper such 3s tizsus paper irom ihe results of the study By the oresent inventors. | fourd thas.

That ig, as described above, aithzugh the nan-wood fulp fiber in the presant invention has a fiber iength equai to & =7 than that o waend pulp, it hias the sams fibar
tength feve! as seen rom ihe fiser roughness. Since the fibers are finer than ihose ot wood fuip, and the fibers themgelves are supple and have excelfent intertiber
bondinig abitity, the synereistc effect of ihe two causes the crepe to be {ormed with a Yarkee dryer, and ihen 5 fing crepe is formens end the rigiddy is increasec. i is

prasumad that the crepe surface has 2 reduced roughness srd the simcnihness of the crepeswiiacs Bag disappesred and the smoctiness of the surface has improved,
3nd i3t the crepe hss strength and iz 3oft to the touch andd touch.

Fagisl tssue, wilet tissue, paper towel, wipe, ete, are applied 10 the rese paper actording 1 the prasentinvention, and if necessary, 2 ws psper strengtiening agent
such as solyamide J/ polysrrine ¢ epichiorshyidrin vesin or & dispersant gueh as golyethyhne oxide duning saperraking. Can be used wyether, 8 disporsant is necoseary

especially when diendirg fong fibers such as abaca.

{ooazi

EXAMDLES The present vention will now be desaribed in detsi] with reference (o examples, but the prosent mvention is nt bimited 1o these exampies,
A nion-waas puip was compusndans as shown i Tanle 1 (a8 vabeaten) 10 8 wosd puln asnsisting of 50/50 softwoed kraf puln 7 hardwnd kral? pulp, and Q. 15%
poiysinylens oxide was added 38 & disparsan? (dared). Haw materisie Tor papermaking), podamide / polyanine /

0.12% of emichiorahvdrin rasin {for papermaking material} was added to each, and crens paper {crape ratio 20%) having a basis weight 4f 16 g/ m 2was preduced by s
fong net Yankes machine. Afterthat, the crepe paper was processad o two piies and subjnctes to a guality tast.

Compa:ative nroduct 4 15 s case where 100% of wood pulp is user a5 a raw material, 8.1% of a caticric softening agent {for napermaking rsw miatarial) is dded in
z2ditien 10 tha abave chemicals, and pspenmsking is performed under the zame conditions 33 sbove. The measuring methods of varinus qualily tests wili be described
bedow.

Buk: Paper thickness {m when 10 plies of samples nre stackad)
m} was made butky.

Tansiie strangth; A sample was cut it a width of 15 mm in the M3 anst £3 cirectiong, the tensiie strength in each direction wss measured with cna ply, and the valus
caleuiaied) by the foflowing eguanion was taken as the tensile strangih, Tensite strengi (g) = {MD tonsile strengit x £ tenaile strengiry V%
Water shsorption: .07 i of water was dropped on the surfaee of the sampls,

Tirre 1o absarb {seconds)

Softness: Measured by 5 handling taster meathad, which s ons of the metheds for measuring tistextura of 2 wavan favre deseribad i H3 L0038, Using 3 tensite tester,
the mekinum tesisisrce {g) whan the sampie was gubled out from the magsuring ring was defined as the faxibity, Therefore, the smiatler the value, the syalier the
rezistance reguired for nulfing out, indicating that the fiexibility is High.
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Averzge coeffizient of friction snd average deviztion of coefliciznt of friction: Mezsures with 3 KES-8E txster manufactire: by ¥atc Teck. & ion element cansizting of
sasures it. The swslter the sversge Fistion coefliciant is. the esster it ks 9 siip, and the smalisr the average deviation

# pisnc wire scsns the surface of the sample snd
ie, the smalisy the gramniness is.

Sensory comprehensive evaluation of saftness: Ten panelists evaluated the feel and tauch of the hand. The evalustion standard is Arveryscft & soft O normat
{oGas}
{Tatte 1}

Asis clear from the results inthe table, each of the groducts of the vresent nwwanticn obtained in the examples is  cormrarative graduct 1 containing 100% o wood puip.
Compared with, the surface smzothness and ailioy-fke foef sigriticanty improve fiexibifty, and the tensite strangth,
b vas alsc sxceiEnt in bulk. These are becsuse the non-woad pulp of the oresent investion has urique fiber marphaobzgy and fiber charazteristics.

tn Cermparative Product 2, @most no ‘mprovamer in fiexibifity was obsarved, and in Comparative Procust 3, ne improvemet in flexibifity sver the product of the mresent
imzentiar was abserved, Further, i Comparstive prosuct 4, aithough the flexibifity was impraved to seme extent, the strength was redused accrdingty.

{0043}

As descrihed above it detall. accarding to e present invention, at fosst ang non-weod pulp having afiber reughness of less than 18 me 7 108 m s dlended with wood
pulm in zn araount of at feast 5% by weight {based on z pamarmeking materiyt). [t is @ creps tegivant, which gives & smaonth and sitky feel 1 the crepe aurface, thareby
signiticantly impraving the flexidifity and furthar incressing the strength rather than Zecreasing the strength and bk, which cannot be obtained with 2 softening sgentar

thelike. |

ring effect,
{Brief description of dravings)

FiG. 1 is a Singram showing the approximate vaiues of finer length VA, fibar roughness of wood pulp and non-wond puip.
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EHMAEURADICETHIHRERHERAZ. RURMAUEEZEILHLHGCHHEOR
EBEDRBHMEZNREMNICHEBISILDTZTHRWEBELTREB IS LEZENMET S,
([RREAEMRT 2O DFEK]

[0008] 10

AFEHAL. REBEEVANOBET INEORMOMEIHBAICH VT, ZMEIEH DS
MIAGICER T ONTREBMEIFIIHOPHBEZRETHIEHRIC, IR RBMEZHRIT D4
HMERHBAZTH- T, TIREBMOTAHICHERLT., BIBFHMABELEhOTER D &
DECHRREEHAL LS LTNYRITSIIREE, MIEAMOEORMI NN LY L E
WESZHILH2HEAFHRRBEREZ. ChOFERBADICTE-THIZEBHENTRR L
DESHRDSEB KB THZFIHEOERMCESLSICLT. MAOKE TR & DRH
CHRZRFLEAKEBTLHAMBEZEAL TAHZHABMANCOBERICE>TRYFITSI
BL. BPHABEONRFRLYITHORLPZUHBETAIRERENGLEI I LEHM
ETHRAUBACHETIRMERH B EZZRHILEILICKY ., LRBEMNEERLE
LtDTHD. 20
[00029]

Fh. AFRBAEE. AEBEYANOBRIBZETINEOHOMEIBAICHT LT, LML
PORMBMUCETONTRBMEZIFIILTMBZRELIELRC, FRRMHEHET
2LODRHBBETH T, MRRBHMOTAICHERSIIAT., fiRPHEDOLEHZFIE
CHBDOHELEDOMICEHRAFNEIISICLTEARESNDSIRIRLE., FTIRBAIC KL > THI
R LEANERRLEDEERN EE L KETHRXRPHBEOLEREFROMAICES &
SkELT. MAOBELEAMHEREOMICHMREMFILEAKETUZAMBEEZL TAIREMX
NODBLERICE-THRYMFHToh S, AIZERMOREORBMANDIYIEVRSERYT
DM BFATRRKABERLLIOALDIILERBLT IR WHEBEZRET L LICKY ., £
CTEMEERLELIDTH S, 30
[o0010]

ZLT. AKBPORHERBE LI, FiIRHERATHREABKBROmBLAIZEA D%
LORMOBMBHRAICEHEEBEINT. AIRFRETANLGEIBFITHIRZEYAMYMTOAT
WBHIEMNIFFEL L,

[001 1]

Fh. ARPORHARBECLINIE., FRHRATHRKB TR, FRBAPICHERSH
FHAAALEN L TCHIRRBMBRVOMNERBCAT TR —RL FEHBRAEL Z LIS
&Y., BIRBEHM LA FTRLDIZEEEHN ZEBE~HLIKBTRYM T OAT NS LEAFE
Ly,

[001 2] 40

IHRC. XRHAORWRBE CSIE., SIRHRAFTIRKBETRICIE., SZERAFTIRK
BERHLOOCEBRSINDINREIBFIHNRZEYN, GIRITRAAAENLEGIRRAI Y 2
— AL FDHERAAIZHES>STRYMFOATWLS I EMAFFELL,

(READFHRE]

[0013]

ARBFOBTURDICETIRBERHBEAZICELINE, PHEMZHEMICHAEBLDD
BRSO P REBAEICETON TR ETSSEDRLA—XICHET HILENTESD
o T ARBHORWRBECLINE., BEMAEREEIH LB THBEDHMEZDR
BHEZNRERNCHART A LENTED,

(RAEZEHT 2-HDREDHE] 50
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[0014]

AEFHOFFLL—EHEBEBICRIBMETURLDICHETIHMERHBAZE. MAER
EREME) IA—LTERIC. RERBEVRNOBETIRELLTOMNZIIEBMENE
COBMOBMUBEIBAZERET E2I L&Y, —DOBEELTLELLEZD&LSITEHL
FEMELTIERASLELDTH-2T. B1 (a) ~ (d) ERT &S5I1C. HELIEHD 1
1TOFEEBGEICETONTREM1 22XFTH50ME13ERWETHEHE, T 3
REEINEZOBMAEYHNS 1 1ORBM1 2ZDENCHEBETIEHICALLLEHLD
Thd.

[0015]

ZLT. AXEEPEORRBRERHWRAZIL. RHH 120 TFTAICHERLT., PHET 3 10
EChOBBOHET14LDOMICHFRISERYMFITSIE (B1 (b)) B) &, A
H140HBANRVEIYIEVRSIZHEI LW ERAFTMRKABER16%2. ChOFRES
1 712&>TRBH12EHR1S5LEDEERN 18 B HLKETHEAKE1 3OEMAIC
BHLIICMYMFHTA2IR (K1 (c) 8B) &, dME130FR15&KYILTHDE
NEUVHBET SHAIE (B1 (d) $8B) Lick-THREIhTWS,

[0016]

AEBBECINAE. MTOH2 111, BIAEBHMENELOMEZLEDS KL SITERT
ONE-BMATH-T. @1 (a) TRT &SI, BHBMTHSIAERADHET14RUV AL
DLEHEBBICRBESINZPHM1 2L THENIMABBSIC. EOEEDIIF, RS
MEETSNBILIcKY ., BEITLIHREOHMZEAYAERICHEDNLIHBL,THS. . X 20
EMBRBICEINE. REM 1 2. PR 12a, 12bEHFI9EZNLTHAMICE
BE— AL THREIAhD2LOTHY . BEOHRS 1 1 OPMEIZICEK. BF 1 9ICEET
BMUMIIBVTANVHRARHSTRERM1 2E FTAIPOCREL TXIFTH-HICHMH 1
IMNEHTONTWS, AEHEBEORBERHEBEAZIL. PHM1 220 RMICHABL D
D. COFMMHE13FZBFFEDRL—RXRCRETED&LSCTHH-HDAETH D
[o0017]

BE. XAEHWEEBIZIAE. GROE141E. BIZIEHT100~120mmiBE. ¥
00~120mmIBEDOXRETIDEMHEEKREZALTHY. mME1 3 &, HIAIEH
00~120mMmmEBE. H100~120mmEBEOREIDEMERKREZALTILS
o FRERHBM1 2. FlZAIEE105~120mmBE. E3105~300mmiEED 30
KESDIERHEABRKZEALTLS, So(C, HIXIEE105~120mmEBE. 51
05~360mmIEEORTIDERHERKEE T IANAFRE 200, H141C&2TX
BEIhT., 2EM1 2L EELAAMICERLTETOATLS, XEBRECLIAE. &
1T4ADELICMETAHR,OBAR 201, RHM 1 20FR150HBANYFITFS A
5BRTHY. H14CHETIBADELTRMYKS ZLEXNARLEENTH S,

[00 18]

Fho AFREREBICEIAIE. @1 (a) ~ (d) CELVTHTEOHRS 1 1 &, TOED
SIF. AIFS#BERELEZOEHMAEEDHDRETRIATEY.,. MAOHE14 R
VR 1 21k, AOBKLFZIEIE2600~3600mmEiEE, 582700~30
OOMMEBEOREZIDOMEEBREERELTWS, TELRHMAM1 2005220, U7 40
F—LIZTDRTRIEZBLTIE., X#ABC L2 TEVRBIATEXAZERSCBEBESIN DR
NEBLBZLODTH B,

[o0O019]

ZFLT. AEEHEIZEAIE, B1 (b) ISRITIBIZHEWVWT. dFME13EhDE
BlOH14LDMICERBYMFITONEIFRISIE. BIZIEE105~120mmiRE,.
ES150~210mmBEORTIDIERHERERKZALTVSLHRIC, dME130D
FZREE. GROHET1 40T LEOHMOBMRRI,IDOESICHET S, fIZIE790~26
25mMmmiEEDRSEFALTLS., EFR 15, dME130BAEE. MAIDIET 4
DREEDOBICEHRAFNRELICLT. RHM1 20 THICA-TELAEESh S L H#
C.B2ERT L3, FZEFR1S5OTERHAMMASLEADRHM 1 21cAITT, Bz E 50
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SR V12— %DRYJa—RLEr21ZFTBRLLEICELY., BEM12DTFTAHICE
RFBEESIhDILEITH S,

[0020]

F.B1 (c¢) ERIIBICHEVT., PBM12LFTR15LDBEEHT18%E&S
FRETHMYMNTOhIHERRAFERABER 161, HlZE200x50x4. ODMKE
BREETHIEBR (FroRrLBH) THLoT. B2 RT LS5, dFMTL—
R200mmODIEOFELEERKOEHRNBL, 1 7EZHELTWS, HARTHRKBEL1 6
. MAIOH 1 AMOBEMANYLLIYIEWLWIZIE2130~4860mmiEEDRT
FHLTHY., FMTL—+rH1 70 L THABRRCEESNALZSOmMmDIED Y TE 2
2EHBICEHSELKRET, TOHERBL 1 70FELEEEHRE—RELSh-28H 10
1 2RUSBR1SOBAIEICEATEIEDD. CAoDFHAIC—"IY T+ B, £
FHBERASERKABER161E. 2HM12EFZR1S5LE0BEHS18FBVIRET &SI
LoD, FHIZE 1 SOMAICE - THERABBEINS  EHIT, YZHERAERIABKERL1 6
DEHREFMBOET 4LEDBMIZHEZIETIS50~300mmDHEMBSERLERETEL
BESNhEI LB,

[002 1]
CCT., HWARATHRKBBER160FHMIL—FEBITED2HRBL 1 7I121F. WxE2
00~ SOOMMBENDEYFTEHDITAAA23A., ETF2K (FFLEFL

TFERK) CHOERSATEY., ChoDITRAAAL 23 EFNLTEBM1 2RUVFR1
SICMIFTHAZESTRI VA —4%5DRIJa—FRLb24FTERE L&Y, R 20
AHERIABER 1613, HEEES 185 B -IAETREM1 2R VFR 15O @EICH
BcRUGETOIAEIECHED,

[0022)

THC. AEEBRBICLIAIE., WERAFTREBKER 16 xYFITEE. @1 (d) IS
RIIRIZEVWT., FMB130FR15&KYELTAHADERZ. flzIE/aFUEERAL
TUHRBET S LY., FRIZ1SOREZORBM 1 2/ DEMICHBShI, &
ERBEORWEBEI1IONBTZICERIND I LIZH S,

[00 23]

ThHEOLL, AEBMBEORHBEBE 10, LROXSCHETIHEDMOMILLIE
A1TTEBVT., COMTURA 1T 1 OFRBLECEHETONTRBM1 22T T HPH 30
H13EZHMELEZBIZ, PBM122WRIT2E-ODDHERBETH-T. BBH12DTF
FICHRSIAT, dRZ13DOLEHEEFER 13 atTMAOKE14LDBCELARESND
BRI1ISE,. ERBR 17 &2 TREMI12LEARZR1SLELOBEERN 18 2B KE
THHHE 13D LHmEFRHRTI 3 aDWHMBAICESILSIITRYF TGS, HREOET1 4D
MANDLEYBBEVLRESIZE T HHBRATHRKBBER 16ICL-THESIhD I LIZE
%,

[0024]

Fh,. AEEBEOREREE 1 0L, BHM1 2R VFR1 5 OA@EICELY T
Fohft-#HEAFTHRABER160mMBLEEBAORE1 4 LtDMICIK. BlxX100~30
OmMmBEOHIRBSAE-TLEIDT. COMRHRSLS 25 CREESNT,. B3 (a) RU 40
(b)) ERT LS. FR15FZTFTALLCEBFTEHRZEM 26N, H14DELHHOD
BIAR20CRYa—RLIFEENLTEESATRYGFTOATWSE, THhhHE, #
BAFHREKBER160RSIHAFARHOE 1 4HOBERMANNLIYBEWRSEESTW
P2DT., #HERAFEHRKBER16LHE14LL0HMBHL,25Z2FHALT. 2FEHW26 %
BANARICKYERBET DI ENARELCHEY ., ChIZK-TRBM 1 2RVFR15FS
CICHRBEACEXB IS ENAREICKE S, Fh-, HARAAFTHRABER160HPLEE 4 &
DEICHIRHRP 25AKRBEINEIILEICLY. H14LAIAR 205 LOBEMCHAFR
AL I EDBEEEMARNY BTN TVEIEETHL T, ChoDEYOREEZZITS
CEELS, WEATHRKABRER 162281 2R VFR2150@ICERYAFIFTTH
ERTAREICH B, 50
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[0025]

THIC, AEEBECLAIE., HWAEARFTHRABEFR 161, FREH 1 7RSI
AHAAL23FZNLT. 2BH12RVFR1SICAGTTRYIYa—RILE24F$THA
CIERLFYRYFTENAEZDT., PIZAIEREHMAM1 20 FR15CFHEBEBRLEZAIL
FFLICH T TRL P E2IFELTEAETAEELHBELT. RLMFLOMESEEEEET S
CEBEAARAL—XCHBAAFTRKBEER 16 ZNYFITTH I EATRRICHED EHRIC,
LWV—XEBERELLGIZ2O0ZHREMNCEBLT., FYRBCHABAAFRKBKER 16 %RBH
12RUVEBR15DOREICEET A EATREIZCHESD,

[0026]

TRIEFEL. AERMBEORHBBE 1 0ICEIhIE, HARAERKBER 1612, B 10
4 (a) RO (b)) ITRFT LSIZ, HZHRAATHRKBER160LERSIhDNR27
EXHBTEHNRZEM28 N, HRAAAL23FZNLERY Y a—FRLEF24DBRAAIC
HELoT. BARAXITKYRYFITLATWSE., §hbE, NRZEYMW28DRY T+ T
L—rEH20IClE. WREAFHRKBKBER16DITAH#A 23 LEBT HMEIIC. BUfF T A
SOAERINTHEY., COMNFTAIOEZHRAAAL 23 CEHRIETRYYa—HRL+
24FTHRAEL T EICLY ., N PZEY28EFRHMI1I 200BCEZICIYFFITEZZ &
NEEEICES, FENYFBTOALZINREZEM28DEHRAAME3 1IC/hR27 OHER
FEOALCISCHEETHA LI, BEAI2LLEXE#TERAL LI LY., N R27
ENREZEM2 8 ICXBIELRETERCNYF T I ENAEREICHES.

[002 7] 20

FLT.,. XEHMEEORBERMRAZICINIE., PEM 1 2ZHEMICHEIRLDD.
MATEES 11 OPMEZCET O -dME13Z2FFE2RAL—XCHRETEIILN
TED, Thbbt, ARERBICLIhE, PHRM 120 TFTAICHFELTEHER1 5 20Y 1T
FTHIFELE. HEMANJYLIYVELEEVLESOHBRAFTRKBER 16 ZINYFITAHIIEL
CHARP15KYLTAOGRMEI SEVHRBETAIRBLICLIABSEHMIAEZICIKST
BB IEREZE BT L LLBCEZICHFHE13EZRETHAENTESL EHIC, HER
NRYLIYBEVERSIOHBATHREABER 16 RV EIZLY. BHEOKREREY
DARBIZBTL2LUEBER16DERCMATTBORYBLEORYIEVLABTSZICZHY .,
BEDoFM#E13ZRMELTIHEON-RHEEEE 10X, FR 15 LHARAFTRKBER
BEN—RELDTRBM 1 2R THEic&Y. 1 3B ESHEREL. @ 30
BlOHM14AMIZREEM 1 22 REED>RELERETERSI B TEL I ENTRIZHS.
[0028]

BB, ARAF LB EMBECRBESNEI LB LAODTEENATETH D, Hlx L.
ARBFOMHBERHRBEAZE. HEUBL,OAAUOEORMIC 1 XOPHMELNHEBEDH
BHod., 2AULOPHENBESATVEBECLHEVNTEL., ChoDPMEERET S
RFERATBIENTED, T, ERBDZHETLHBRAFERRKBIRLLT. BEM
(FYoRILBH) ZAVIBREZILTLILG., IXEREOEREREETLHENS
FAWSHC L TES, S0I2, AFPORHBHEEL., WREAERKBBROmB L4
LORMOBMBHRAICRZEMERTIVHEBEEILTLLLE., FLHBAFTHRKBSRC A
2ZEMEFNYNTEIDBEIZDTLLAEL, SSICFEL, HRATHRKBEBETRIE. XYY 40
A—ARL FEHBREL LI E>TRBMOBFRICINYFTTONEIZBBEILTLEAE L,
(Hmo e HRAE]

[0029]

[B1] (a) ~ (d) . XEBPO—EHBEICRIGRERHERAZOIEEHHT
P REEETHS.

(B2)] FRRVHERAFHRREBEFRONYMSFTRRZHHAT AR 1 (d) DA—-AIICH
S-HEETH S,

(R3] (a) ERZEVOMFHTRREHRAITIBLAMABRE. (b) TRZEYVONNR
HThb,

(B4] (a) (IMRZEHORMHTRREZFHAITIBAIARE. (b)) TRHMERTH 50
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Claims {5}

£ 7 porution part batwesn adjaoent rowns & 2 wooden buiiding, an sermediate column provided & an intermediate part of the panion part for susporting & beam mamber is
ramevad, and & column removal besm relnforcemant methed for reinfarcing the heam member. And

Attaching under the Beam member gng attaching the Bram 30 3% 10 fit behween the imermadiats cotumn and the columns o7 Loth sidas tharaof; and

& reinforzing strip-tke stes! boam taving 8 length shorter than the span briwean the cadumns on both sides of the intermediate colurnn in 2 state where the joint porticn between:
the beam memps:r and the auxhiary beam {5 cavered bythe s r:p psfticn A ste;: c* 3‘1acHng qvgrthe gusgignilaily ertirg knpth gt the gpan Belwesn the gaiymng whig lgaving the
inkenighin @ sietewehis the ins eiilends su as 19 straddie both sides:

The method further comprizes g st of :..amnq /NG reming & portion of lh- :memedlats cekormn bedow the aucessore Seam. i1 s aertition psrt batween adizoent rooms n 3
wooden bullcing, 2 bemm reinfor cing atructure Is povided 1o reinforce the beam mamber swhen an: intermadiate colume orovided a1 an intermadiate pait of the partition part and
supporting the beam member is removes, Thare,

Atieched befow the beam member, each attached bsam installed sc as {0 be inserted beiwesn the upper end remaining portion of the intermediate columin and the cclumns on
Baoif: sicles,

The gap G0 80 ]S 19 stradate hoth sides of the upper end rernining part of the intermediste pillar in 5 stats whare the
joining avrtion of the heam meamber a1 H peam was covered by the s plate sart | A reinforaing svip plate-like stesat Bearm having 4 length shorter than the inter-
cofimn spanz of the columnz on both sices, which iz attached ovar subsiantiaily the ertin: length of the intercokimr sgans leaving the interval in the state. Beem reinforcement
stuchiare. The beam reinfarcemant accordiriy 10 wiaim 2, wherein & heam receiver is sttachsd (¢ a gortion betwesn the end portian ©f the reinfrrcing stes plate-fike stes beam and
the ashunns an tath sides snd supports the swsliary beam from below Sonstunsion.  The reinforeing band plate-shapsd staet baam is furmed by dnving ] sorew aoll Yowerd \he
heai membiar and the auxifizry beam trough o driving hole formed inthe band plate portion, thesehy jeining die beam member and the suxitiary heam. The beam einforcing
siruciure accarding to claim 2 ¢f 3, wherein the beam reinforcing sincture is eitached irsa state of covering. A stee] beam suppert for saupparting & smal beam extending from the
reinforcing stosl swip-fike sieet Beam is attached to the reinfarcing steat siripdike stoef besm as the sorew bnlt is driven thraugh the drivirg hole. The baam reinfercing structure
azcerding to cigim 4.

Bescription

B

The presant Ruvanuon removes an inermadiste ol that i rovided st an rtarmadiate portion of a partition poertion hatwean acjaorrt romns in @ woaden Wuitding
and supparis 3 hagn membar, and rarmoves a ealumea that reinforeas the beam mamber. The presamt nventsr rafatas 1o a method anc 2 beam reinforcing struciure for
rainforcing a eam momber when the intenadiate Hilkar is removed.

in recent years, wha renovating a woodan building, there is anincessing dermand For witle use 3¢ ona raorm by removing, Tor exarmke, a pariition hewweass a living raors
and a Japanese room 382 2n adjacert room. Varicus methods for remaoving the pastition part have bean proposed, Howevsr, when a piifar, which is 3 framework membar
of 2 suilding, is provided at the intermadiate part, swxh an intermediate pitiar gencrally has a beam membser at the partition part. Since it is sunporied foxm below, s
remevail werk becomes difficuft.
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Thzt s, in order t remaove the intermecdiate colurmn, the upper keam membsr cecomes unstabie by simply pulling out the intermediate column, snd n nerticuias, the
beam member is canneniad snd megrated in the axis! dirscton vig a joint at the intermadiate particrn. Whan 1 is a thing, 2 bearm member becomes easy ta fail
‘Therefore, prios (0 removing the intermaviate piflar, s nedessarny 10 provide 3 Temporary suppost stuctuse o the ke to supsaot the beam membar, which takes 3 ot of
work,

Moranver. since tha beam member becomes unstable by ramoving the intesmediate cokern, as 2 method of reinioseing this, fur examply, a reirforaing steelbear is
placed between the ccfumns on hoth sides slong tha icwer surface of the beam member 16 be rainferced. A method of eracticrn: is conasivable {see. for exampie, Patant
Decument 1),

3P 56-12054% A

Haweves, 2c20rCinig 1e the method of rainforcing a wooden beam member with 2 ateei beams of Patent Documern 1 the steef bearm i 12id in advance betwser columns
on both sides prior to assembiing the beammembert# be reinforead. Therefors, In the partition part of the weoden uuikiing that has alpracy cesn construsted, various
prabtems will arise whern sttempting tc attach aiong the lower surface of the existing besm member,

ne having 3 tength carasponding
aft the steel frame without damage or damage. Also, until the
g after this intermediate cobimn is vemoved, thetemporary suppont struture becames

in othr woards, in srder to construct & stesd frame betwenn pitiars on both sides in the partition part, it is necassary i swing a siael
e thie span between the pillars inside the existing wasden building ¥ becomes difficuR 1o carry and

permediate colurin s removed, the intermadiste colimn beosmes an obstsnie
+ obstacte, 5o that the steed frame can ba smoothiy msved along the bower surface of the beam member. 1 becomes difficult 1o akach to.

The presert invention hes been made by paying aitention te such & cormentional problam, and wan easily snd srmiocthly remove ¥ wnediate piller provided atthe
interrnadiate sortion of the partiton seviion while effectively weinforcing the begm member, An objewt of the prasent nvertion is (© provide 3 heam rasmcvasl metied o
rainforcing a coburnn In & partition portion and 3 besrn rainforcement strunture capable of effactively reinforcing a beam member after remiovat of 3n intemmadiate column

without reguiring 8 Zitficult cparaticn.

The aresent inve:
between adjacent rooms in a wooden butding, and removes the column bearn that reinforcss the beam maember i is a reinforciig method, and is attached baicw tne
beam member, and is attachsd s0 8881 1Ne bram is inserten between the interrmediste column and the colurnns on bath sides of the intermegiate calumn, ans the scan
betwseen the colursns of the colrrns on Bots sives the rainfording sirin piave stee hosm having 2 shart length, sa 28 10 straddie bot: sides of the intermediate piffar
whife covering 3 junction hetween the said beam merheriid@iherehy of the strip podion, on bokh side sien of attaching o subStactiady sotie fengh
tha sgan batwesn tha cofumng whife jeaving the intervel havesen the cojurrns and Bath e ng and rameving 8 port: Henmediste aohamn
betow the spur beam Pillar removalin the par partcharacterizes by comgrising By providing 2 tazam rrinforcamest methad, in which te zchizve the above sujects.

N removss &n intsrmediate zolumn thatsupports 3 beaw memdber pravidad 5t an intermediste portion of the partition portinn irs a partition portion

Fus

ney, the avesent invaation reiniorces the beam mamber in @ panition portion betwean adjecant rosms in & wooden buiiding when the itermadiate piter grovidad gt an

intermediate portion of the partition: porticn: and suzporting the Beam mempar is removed. a bzam reinforcing structure for, are additionally pravidad balow the bear:
member, andEssE, each of which is dispozed s0 as e he fitted betwesn the upner remaining portion ang both shdes of the pifars of the intermediate piflar, the band A
siate it which a space is meintained belwesn the oiffars on bath siges and hothr tnds so as g stradidie both sides ofthe ucper end remaining pait of the ntermediate

shorter then the intercotumn span of the coluning on both sides, which is stiached over substsriiaily the ertive length of the nter-colurar: sgan fagving the inteivsl Tha
above ahiject is achieved by providing a rainforcing structure.

And aceording to tha beam seinfoicing structure of the aresant inverdion, the hasm receiver is arvanged st the intorval Betwean the end of the wirdaming strg-tke stesl
berms and the =oiumns on badh: sides, and supports tres guxifiary beam from badow. iz srefarably sttached.

According 10 the beam reinforcing sinucture of the prasentinvention, the reinforcing hand plate-tke sesi heam is diiven Dy strow bolis 1oward the beam member ang
the auxitisry beam through driving holes formead in the bsnd pliate portion. § is srefershle that the bear: member and the accessory beam areattachad 50 25 to covera
joint porticn.

Further, accarding to the beam seinforeing structure of the prasent invention, the reinforcing band plate-iks stenl asm has a beam receiving object supporting 2 smaft
beam exioending from ihe reinforeing banc mate-ike stesd bzam, the driving hale. i is preferabie that the scoaw bolt is aitzches ahang with the driving of the scraw boit.

According o the colurmn remeval ieem pxinforcing method in the partition porticr of the presantinvention, the intermadiate coiumn proviged in the intermediate partion
of the partition portion can be ea3sily and smaothiv removed while effectively reinforcing the besm member. Moreaver, decording 16 the baam rainforcement stiucture of
this Inventiar, the beam member after remsval of an intermediate | middie piifar can be sffecively refmforced without regulrig a ditficuit aperatian | waork.

The column ramcval Beam reinforcament methad it the partition part which concerns on preferable one Embediment of this invertion, for exampie, whan refarwing a
wounden builiing, the partition part between a living room and 2 Japanese-style room as an adjacentreom in 2 wioden buliding is used. it was adupied for the purpess of

makinig & wirfsly usable as one room by removing i and as shaswn in FIGS. Y {a) i 3 {d), it is provided at an intermediate portion of the parition portion 11, When the

Bad the pifier removat beam reinforcemert m
irtenmediate colyrnn 13 and the coluran 14 of the both zices (FIS.1 (1)} The reinfarcing strip plate-tke siaei hoam 16 having 3 length shortar than the span between the
cotumns 14 o oth sides i3 coversd with the strip plate porticn 17 1o cover the joint portion 18 between the eam mempsr 12 and $he bram 15. A step {zee RG. ¥ {2}

for attaching the intgrmediate colume 13 o 89 te straddie both sides of the intermediats column 13, and 2 step (see FIG. 1 (d}) for cutiing end remaving a partin balow
the hesm 18 of the intermedinte culumn 13 1 is constinuted by,

Accerding te this embadimant, the partd Rart 11 e a part pravided, for exampl st that 3 iiving reom and a Japiness-style raom may b partitioned, Comprising: As
shows 0 Fig.t (8) the pilar 14 of the hoth sides which are frame members, 2nd A partition wall a sliging door, = open tooy, 2nd the fike are provided in a grte-shaped
portion surrounded by the besrm mermber 12 faid between these upper and sortians, thareby partitioning adiaeent woms 5o that they can enter and axit, Fusther,
according to the gresent smbodiment, the besm member 12 is configured by connecting and dividing the silit beams 12 2 and 12 b in the axis! direction via the joint 19,
and the jnint 19 iz provided at an interimeciate partion of the partition portion 11. An intermadinte calumn 13 is previded in order % statdy suprort the heam memuer 12
from below at the center partion of the span at 8 portion icse to e canter. The cclum:: removal bzam reinfoerosment methed of the present smboimesit is a method
Fior easly and smashiy remaving the inierm iumn 13 while effectively seinforcing the bs (12

According to the prezent emboiiment, the pifiars 14 on both sides have a rectanguter cross-gsctiona! shape having s size of about 150 12 120 mm snd a width of zbout
1 43 120 sm, For exasmpls, snd thes inismie ) T¥is 5 length of 100G 0 120 mim, Tor example. it 538 3 recianguisy cross-sectionz! shape with 3 size of about
10000 120 mmip widih, The Seam mamber 12 has 3 rectsrguta cross-secticonal shane having & width of about 135 10 120 mon snid & height of sbout 105 1w 30¢ mm, {or
examgte. Further, ior examate, & side haam 20 having 8 ractangiiar cross-sactional shags Baving & widih of abowt 103 10 120 mm and & height of about 105 to 38¢ mm is
supsaortes by tie colurn 14 and extands in 2 direction perpendicular i the besrn memier 1 2. & has bean. Accarding 1o the presant env:boCkvent, the side beans 20 intha
porthan focated immadishaly above tha calumn 14 is 3 portion to which the anid of thebeam meminer 12 or thebeam 1§ is atiached, and zan be hancl:d 3z 2 mord
carrespanding to the coiymn 14, & is an important part.
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RMareover. accansing v this emusdimany, in £16.1 {8)-(d}, the zartition pait 11 is shown in the state of amly the framewsrk structure atter removing a parition wal, 3
siiving 8oor, an upen socr, ste. suitably, both sides are shown, The pohimn 14 ane the beam remuer 1T have 3 gate shepe with an apening shase of for exarmpie, & wivth
of about 2600 to 36130 mirr and a hsight of abest ¥ 208 to 386U rmm, Furthen the bagrs Wy 12 and the side hesrns 20 are parfions that are covered with the catling

plate and disposed in the ceiling back portion after the rencvation wark fe corplete

and socerding to this ersbodiment, in the procass shows in F15.1 (), the beam 13 sitsched between the imermmediste | rmid fiar 13 ared the pifiar 14 ofthe hoth
sides of this iz about 105-320 mm in width, for example, ang heighst it has 3 rectanguiar cross-secticnal shape with 3 size of about 180 to 21C rrm,. and corresmonds 10
the lerigth of the space between each side surface of the intermediate columin 13 and the side surfaces of the columins 14 ors beth sidas, for axample, about 798 16 2625
mm. Has a iength of Each gozeszory heam 15 s disgosed ziong the towsr surfase o¢ the teem membe: ¥2 s0 as to be fitted betwenn each sids surface of the
srmediaie column 13 and the sice surfacss of the coluinins 14 on both des, as 7hcwn in FIG. Further, for examale, by driving & sorew be

the lower surface side of the beagm 15 toward the upper bean

it 21 sush 59 8 lag screw from

Furthe:, in the step showr: in1 PG, 19, the reinforsing strip-shaped steeibesm 16 attached in a siate of covering the icint ooriian 18 hetween the beemmember 12 and
the heasrn 1 & is, fur exampls, 2030 x ‘S() % 4 0 & g'uuwd elee! (c::anne! marnber) having s crosg-sectionsd shape, and as shown in FIG. 3 the intermediste plste portion

sheviar thisn the inter-coivmm span L betwaen

hz-rz e reinforcing band plate-fke steet bearn 16
is exter -ded a.':d d:spused acrass unth § -de5 of the in er 12 and the beam 15 arid ihe
remfuicing band piate. The steel beam 16 i3 fixed in ¢

14 on hoth sides.

3nd fower stages (prefarably unper and fnwer staggered) at 8 niteh of about 20§! 10 300 mm, far exam.:ie The reinicreing ban r.'late-i_lkg _s_t_e,e_i,b,e__am igis iar.’nea with 3
jenT partion 18 by driving a scraw bokt 24 such as & {ag screw waward the haagrn member 12 and the beam 15 through the drivi
attacher to the side sutaces of the beam mamber 12 snid thebeam 15.

5 hohes 23, in the covared state, it i firmiy

Furtherrmore, according 1o the prezent embediment, after attaching the reinforcing si+ip-shaped siex beam 14, it the siep shown in Fi5. 1 (d}, the portion below the spur
bearmn 15 of the intenvediate aslumn 13 is, for example, sawed ar the ika. 3y using and cutting anc removing, the beam reinforcing stucturs 10 of the present
emiboditnent in whic-‘s the beamrnember 12 after the removal of the intarmediate pillar 1:3 i effectively reinforosd i easily formed,

That is, the bearn reinforcing structure 1€ of the prasent embodiment has rermoved the intermediate column 13 thatis provides in the intermediate porticn of the
parition portion 11 and supdcrts the beam member 12 the partitivn pastisin 31 betweer adjacent roams as described abiova. in this sase, the remforcing siasture fos
rasforaing the hesrm member 12 is provided below the hap i
the caiurmns 14 on bot: eices. Between tha columing 0f the ¢ inirg portion 13a
ofthe intermediais coiumn 13 with the beam 13 and the at'lp ‘Eate pomcn 17 covering t?e joint artion 18 of the beam member 12 ardthe bed 1 15 Thereinforcing strip
piate-filke steef zeam 16 having 3 length shortar thar the span Lis formad.

Furtriar, according to the beam seinforeing structwre 10 of tre present embadiment, batween the ends o the reinfercing strip shaped steei boam 16 attzched to the side
surfaces = the heam memier 12 and the bram 15 and the cofumns 14 ar coth sides, for example, Since e spsce 5 ot abuut 1 A% 10 300 mm remains, the heam receiver
25 thast is arranged i vh n TS and supports e spur bearn 15 rom below as shown @t B33, & (5} and 3 (b, 3t is txedy attached to the sids beam ¥ dirently
ahave the calyarm 14 vie s sarew holt o the =Zke Thst isk siice the imgﬁ of tha 'ein‘urr?r‘g vtrip's"*aped sieef hearn 16 i shorier than the ‘nter-rciwnr- span i. betwesn
ung 14 on Both sides, the |
to install tha besm recaiver 28 by a pfm inservion methad, and the.ebv, ‘ihe .;e_om_ m_em_b»;-_r 1 2 and ihs Baam 13 can t:e su;'pa.'ted more f;rm!y. :-u.rmer, hy !aovn‘.g agap

e R

the

particn 25 between the end of thereinforcing strip-fike ste beam 16 and the column 14, 3 meta! fitting such 8s 3 wing plate bt is attached to thejoint betweer: the
cubumn 14 snd the sige beam 20 or the fke. Even if it is attached, it i3 possitie 1o attach the reinforcing stric-dike sies) beam 160 the side sut'aces of the Beam member
12 and the beem 15 withaw! heing afferied by these hardware.

praviousty formad in the _i_x-,tgm seamber 15 of the beam 15, the relnforcing Sarwtis srnothiy hstadad without raguiring the bott hole slignment or the fike. it secumes
possaivie 10 aitach the plate-shapad stasf hearn 15, and affectively avoid the toosa stata, and the reinforcing strin-shaped steet beam 18 is more finmly atachad in the

beam member 12 and the team 15. £ becomes pessibie te fix tr the side.

Furthermere, accerding ta the baam reinfercing structyre 10 of the prasent eanhociment, thersinfercing strip plate-iike stest beam 16 i3 serarated from the rainforcing
strip plate-tike steeiheam 16 33 showrn in FEGS 4{a)and é{b) A beam recaiver 28 fr'nrsup;w'ﬁ':g the f-xkended bheam 27 iz attached Dy a prstinsertion methed as th
8at3 positiar‘. that

e 2o the s lde \._-r’ B of the b?a N membvr 2 !n ddou iy, :hf- errd af khr smail tsem 27

the smadi feam raceiver. it can be es':s:iy simu‘.eé na s‘m -.ewhere vt i% suﬁported b) ;8.

can be 'em-::sed easily and smcatht{. reinforcing the beam mfz-m_ber 12 e:‘fea::vaiy. Ti':at i, dQCOTd:I\Q 10 ﬂu ﬁresem emLodIm»}nV the steg nf attochmg the bzarn 15
attaches below the Bram mermbsr 12, the siep ot 2ttaching the reinforcing strip-fike steet beam 18 having a fzngth shorter than the span L betwesn the coiumns, The
it W canbe eas:ly sermcved without reguiring a 44ticult operstion by a simplie censtruction method based on the step of sutting and remuving the
Hesm 18, and is shortes than the span L betwesn (e cokumns, £y using the reisfor stesi 3o 16 for reinforsing the
b sxisting wouden building can e easily handied, snd the interrmedia 13 can be removed, inthe bgam

this manner, the besan 15 and the reinforcing stes suip-iike stest beam 16 are integrated to rainforce the boam mmermbar 12, sa fl\a'
ths (oiumns an soth srdes are removed evenaiter the intermediate cofumn 13 is remmoved. 14 between the beam member 12 and K iz pozsibie to kesp is dridges &
constant state.

The prezent invention is not fmited to the above-described smbadiment, and varicus rmodifications can be made. For exampie, the cofumy: removal brarn reinforcemernt
methas of the sresent invantion is not kimited to the case whers thers is sne intermediaie calumn between the coliirins o1 Bath: sides of the partition ocrtion, but alss
wher two or more intermediate sclurins are srranged. Can he smplsyes 1o remove the intermedials past. Maieovar, i is not always necessary 1o use a grooved siee!
{ehannel rsmmbery as the reinforing strip-shapad steed beam having (e stip pastion, snd for example, a 3t siesl having s hoticontaily Iong sirip shaps oan be used,
Furthenmore, in the bego reinforiig syucte of the present invertion, ¢

not sways necessaly to provide a Beam recelver in tie space Batweaen the end of the
reinforcing sirip-shaped sted beam snd the column, and the reinforcing strip-shaped sizel ream has a zrall beans. it is not always necessary 1o atisch a recaipt.
Furitsrmare, the reinfaraingstrip-shapad steef beam doas not necessarily have i be attached 1o the heam memie: or the decesscry bear by Griving a ssrew belt.

{A)d) iz 3 schamatic front view expiaining the process of the coiumn remoyat beam seinforcenient method which concerns on ane Embodiment «of thiz invention. ftis
irawing in afignmentwith AR uf FiB.1 {2) explaining ihe stiachmert oondition of an ccessory heam ans 2 strip-shaped steaiteam fuf reinfarcement. (A) iz 2
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fragrmentary perspective view explzining the attachment soritition of 8 heam mceiver, (b} is 3 perspective view of a beam ressiver. (A) is & fragmentary perspective view
explaining the attechment conditivn of 3 small team reseiving obhiect, {D) is the same sesticnal drswing.
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