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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8  and Ru les 43 and 44} 

Appl icant's or agent's file reference FOR FURTHER see Form PCT/I SA/220 
CM1 6255M7-WO-JC ACTION as well as, where applicable, item 5 below. 

International appl ication No. I nternational filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2023/01 7660 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 I nternational Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

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

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

1 . Basis of the report 

2. 

3. 

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

b. □ 

c. □ 

□ 

□ 

� 
□ 

the international application in the language in which it was filed 

a translation of the i nternational application into _ _ _ _ _ _ _ _ _ __ . which is the language 
of a translation furnished for the purposes of international search (Rules 1 2.3(a) and 23.1  (b)) 

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 91 (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. I I }  

Unity of invention is  lacking (see Box No I l l }  

4 .  With regard to the title, 

0 the text is approved as submitted by the applicant 

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

5. With regard to the abstract, 

0 
□ 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. 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. __ 1 __ A ___ _ 

b. □ 

0 as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/21 0  (first sheet} {July 2022} 
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INTERNATIONAL SEARCH REPORT 
International application No 

PCT/US 2 02 3 / 01 7 6 6 0  

A .  CLASSIFICATION OF SUBJECT MATTER 
INV . D21H11/12 D2 1H2 7/00 
ADD . 

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

B. FIEWS SEARCHED 
Minimum documentation searched (classification system followed by classification symbols} 
D21H 

Documentation searched other than minimum documentation to  the extent that such documents are included i n  the fields searched 

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

EPO-Interna1 , 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 A1 ( HUSS RICHARD D [US] ET 1-14 
AL )  3 December 2 0 0 9  ( 2 0 0 9-12-03)  
tab1e 8 
paragraph [ 0 0 9 8 ]  
c1aim 1 

-----
X us 2021/332531 A1 (BAILEY WILLIAM ELLIS 1-14 

[US ] ET AL) 2 8  October 2021 ( 2021-1 0-2 8 )  
paragraph [ 02 58 ] ; c1aims 1 , 14 

-----
X us 2022/010 4 95 A1 (BAILEY WILLIAM ELLIS 1-14 

[US ] ET AL) 13 January 2 02 2  ( 2 022-01-1 3 )  
paragraph [ 017 8 ] ; c1aims 1-4 

-----

□ Further documents are listed in the continuation of Box C. GJ See patent family annex. 

* Special categories of cited documents "T" later document published after the international filing date or priority 
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand 

to be of particular relevance the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance;; the claimed invention cannot be filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority clairn(s} or which is  step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance;; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than 

the priority date claimed "&" document member of the same patent family 

Date of the actual corn pletion of the international search Date of mailing of the international search rep-ort 

12 June 2023 20/06/2023 

Name and mailing address o f  the ISAI Authorized officer 
European Patent Office, P.B. 581 8  Patentlaan 2 
NL - 2280 HV Rijswijk 

1 
Tel. (+3 1-70) 340-2040, 

Ponsaud, Phi1ippe Fax: (+31-70) 340-3016 

Form PGTtlSA/210 (second sheet) (April 2005) 
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Information on patent family members 

Patent document I Publication I cited in search report date 

us 2009297781 A1 03-12-2 0 0 9  CA 
EP 
us 
WO 

us 202133253 1  A1 2 8-10-2021 NONE 

us 20220104 95 A1 13-01-2022 NONE 

Form PCTtlSA/210 (patent !amily annex) (April 2C,05) 

International application No 

PCT/US 2 02 3 / 01 7 6 6 0  

Patent family I Publication 
member{s) date 

2725378 A1 17-12-2009 
2281084  A2 0 9-02-2011 

2009297781 A1 03-12-2 0 0 9  
20091515 4 4  A2 17-12-2009 
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Information on Search Strategy - Pilot phase (see OJ 201 s, 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/US 2 023/017660 

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

APPLICANT : THE PROCTER & GAMBLE COMPANY 

IPC CLASS IFICATION : D21H11/12 , D21H27/00 

EXAMINER : Ponsaud, Phi1ippe 

CONSULTED DATABASES :  WPI 

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH : 

IPC : 

CPC : D21H11/12 , D21H27 / 002 

FI/F-TERMS : 

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION : 
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PATENT COOPERATION TREATY 

From the 
I NTERNATIONAL SEARCH I NG AUTHORITY 

To: 

see form PCTASA,220 

PCT 

WRITTEN OPIN ION OF THE 
INTERNATIONAL SEA RCH ING AUTHORITY 

( PCT Rule 43bis. 1 )  

Date of mailing 
(day1tnonth/year) see form PCT/lSA/.210  (second sheet) 

Appl icant's or agent's file reference FOR FURTHER ACTION 
see form PCT/ISA/220 See paragraph 2 below 

International application No. International filing date (dayAnonthyear) 

PCT AJS2023!01 7660 06.04 .2023 

International Patent Classification (IPC) or both national classification and IPC 
I NV.  D21 H 1 1 /1 2  D21 H27!00 

Applicant 
THE PROCTER & GAMBLE COMPANY 

1 .  This opin ion contains i ndications relating to the fol lowing items: 

[8] 

□ 

Box No. I 
Box No. I I  

Basis of the opinion 
Priority 

Priority date (dayAnonthyear) 

08.04.2022 

□ 

□ 

Box No. I l l  
Box No. I V  

Non-establishment of opinion with regard to novelty, i nventive step and industrial applicability 
Lack of unity of invention 

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

D Box No. VI Certain documents cited 
D Box No. V I I  Certain defects in the i nternational application 
l:8l Box No. V I I I  Certain observations o n  the international application 

2. FURTHER ACTION 

If a demand for international p reliminary examination is made, this opinion will usual ly be considered to be a 
written opinion of the I nternational 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 
I nternational Bureau under Rule 66.1 bis(b) that written opinions of this I nternational Searching Authority 
will not be so considered. 

I f  this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the I PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTA SA,220 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: 

European Patent Office 

D-80298 Munich 
Tel . +49 89 2399 - 0 
Fax : +49 89 2399 - 4465 

Form PCT/lSA/.237 (Cover Sheet) (July 2022) 

:..._; . : .CC. C. : .: .: . :: .: .: .CC. C . .  : .: .: .: .::::. ;- ..:...=...:...c:.:.:....:__:.:....:__:...=._:::..=_:c...:.:_:: ..:.._:::..:.._:::..:.._:::..:.._:::..:.._:::..:.._:::..:.._::::c _c::..:.._:::..:.._:..:...::...., 

Date of completion of 
this opinion 

see form 
PCT/lSAQi 0 

Authorized Officer 

Ponsaud, Phi l ippe 

Telephone No. -0 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT AJS2023i01 7660 

Box No. I Basis of the opinion 

1 .  With regard to the language, this opinion has been established on the basis of: 

IS1 the international application in the language in which it was filed. 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 1 2 .3{a) and 23. 1 (b)) . 

2 .  □ Th is opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)} 

3. □ With regard to any nucleotide and,br am ino acid sequence disclosed in the international application ,  this 
opinion has been established on the basis of a sequence l isting : 

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

b. □ furnished subsequent to the international fi l ing date for the purposes of international 
search (Rule 1 3 ter.1 (a)) , 

□ accompanied by a statement to the effect that the sequence l isting does not go beyond the 
d isclosure in the international application as filed. 

4. □ With regard to any nucleotide and/or amino acid sequence d isclosed 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 l isting.  

5. Additional comments : 

1 .  

2.  

Box No. V Reasoned statement u nder Rule 43bis.1 (a)(i} with regard to novelty, inventive step or 
industrial applicabi l ity; citations and explanations supporting such statement 

Statement 

Novelty (N) Yes : Claims 2-1 4  
No: Claims 1 

Inventive step (IS) Yes: Claims 
No: Claims 1 -1 4  

I ndustrial appl icabi l ity (IA) Yes: Claims 1 -1 4  
No: Claims 

Citations and explanations  

see separate sheet 

Box No. VIII 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 

Form PCT/lSA/237 (July 2022) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2023/01 7660 

Poi nt VII I  

1 Claim 1 is not  clear since the "reslushing" step is not  def ined i n  the claim and 

th is term has no precisely recorgnized tech n ical meaning .  

2 Claim 1 is further unclear s ince the nature of the paper pulp is not  defined, nor 

is defined the g rammage of the paper and the step of creat ing zones of 

d i fferential densit ies and how they are characterized. 

Point V 

3 Reference is made to the fo llowing documents: 

D 1  U S  2009/297781 A 1 (HUSS RICHARD D [US] ET AL) 3 December 2009 

(2009- 1 2-03) 

D2 US 202 1 /332531 A 1 (BA ILEY WILL IAM E LLIS [US] ET AL) 28 October 

2021 (2021 - 1 0-28) 

D3 US 2022/01 0495 A1 ( BA ILEY WILLIAM E LLIS [US] ET AL) 1 3  January 

2022 (2022-01 - 1 3) 

4 I ndependent claim 1 

Document D1  discloses a method (see claim 1 )  comprising f raming a cellulosic 

t issue web made of slushed pulp made of reslushed pu lp (see table 8} and 

further comprising  embossing (see claim 1 of D1 } and hence creatzing zones of 

different densit ies and creping (see cla im 1 of D 1  ) .  It is further d isclosed 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 t issue web, compris ing 

providing a pulp fu rnish comprising non-wood pulp f ibers (see claims 1 + 1 4) ,  

form ing 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 SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2023/01 7660 

Document 03 discloses (see claims 1 -4 and § 1 78) a method of manufacturi ng a 

tissue product, comprising forming a web from a pu lp furnish comprising non­

wood fibers, embodding and creping said web. 

The sole difference of present claim 1 over 02 or D3 is that the pulp is 

reslushed. 

There is however no surprising and unexpected techn ical effect deriving from 

this  distingu ish ing feature, which appears in fact to represent an obvious 

process feature in the field of paper making .  

Thus the subject-matter o f  claim 1 i s  not  inventive over any of  D2 or  D3 

combined with the common general knowledge (Art. 33(3) PCT) . 

5 Dependent claims 

The remain ing  dependent claims do not appear to be inventive over any of D 1  

to D3 combined with the common general knowledge since they contain only 

usual featu res,  which are arrived at by the person skil led in the art through 

routine optimization work. Moreover, in view of the description, no surprising 

and unexpected technical effect resu lts from these claims when taken in 

isolation.  

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

General 
information 

Filing i nformal 
comments 

For al l  international applications, the competent I nternationa l Searching 
Authority (ISA) will establish an international search report (ISR) accompanied 
by a written opinion of the International Searching Authority (WO/ISA). The 
WO/ISA may be responded to by 

• fi l ing i nformal comments with the Internationa l  Bureau of WIPO (IB) 
(where no demand for internationa l  preliminary examination (demand) 
is filed) 

• fil ing amendments under Art. 1 9  PCT (this can be done whether or not 
a demand is filed) 

• fi ling amendments under Art. 34 PCT and/or forma l  observations in  
response to objections raised in the WO/ISA (where a dem�nd is 
actual ly filed) 

This document explains these possibil ities. 

After receipt of the ISR and WO/ISA, the applicant may fife informa l  comments 
on the WO/ISA, directly with the IB (see International  Search and Prel iminary 
Examination Guidelines 2.1 5). These wil l  be commu nicated to the 
designated/elected Offices, together with the International Prel iminary Report 
on Patentability (IPRP) at 30 months from the priority date. 

Amending claims The applicant may file amended c laims under Art. 1 9  PCT, directly  with the 
under 1B by the later of the fol lowing dates: 
Art. 19 PCT 

• 2 months from the date of mail ing of the ISR and the WO/ISA 
• 1 6  months from the priority date 

However, any such amendment received by the 1B after the expi ration of the 
applicable time l imit shall be considered to have been received on time by 
the 1B,  if it reaches it before the technical preparations for international 
publication have been completed (the 1 5th day prior to the date of publication, 
see PCT Applicant's Guide, International Phase, 9.01 3) .  

For further information ,  please see Rule 46 PCT as wel l  as form PCT/ISN220. 

Please also note that, when fil ing amended claims under Art. 1 9  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 
fi led (Rule 46.S(b) PCT). Where a demand is filed , fai lure 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 
for international 
preliminary 
exam ination 

In principle, the WO/ISA will be considered to be the written opinion of the 
I nternational Preliminary Exa mining Authority (IPEA). Where the WO/fSA 
issued by the EPO as ISA gives a positive opinion on the international 
application and the invention to which it relates, filing a demand with the EPO 
as IPEA,would normally be unnecessary, since a positive I PRP would anyway 
be established by the 18 based on the WO/ISA {see also further below). 

If the applicant wishes to fi le a demand (for example, to allow him to a rgue his 
case in international preliminary examination with regard to objections raised in 
a negative WO/ISA before the IPEA issues an IPER),  this m ust 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 JPEA, normally at the 
same time as fil ing the demand (Rule 66. 1  (b) PCT) or within the time l imit set 
for reply to any written opinion issued during international prel iminary 
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 tran sformed by the IPEA i nto an IPER (also called 
the I PRP (Chapter JI) which would merely reflect the content of the WO/ISA 
(OJ 1 0/201 1 ,  532). The demand can still be withdrawn (Art. 37 PCT). 

Please also note that, when fil ing 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 
m ay result in the amendments being ignored in the IPER (JPRP (Chapter 11)), 
see Rule 70.2(c-bis) PCT. 

Fil ing a request The applicant may. with the 1B, 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). 

End of the 
international 
phase 

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

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

Where no demand is filed , at the end of the international phase, the 1B will 
transform the WO/ISA into the IPRP (PCT Chapter I )  (Rule 44bis PCT), which 
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 I) by the 1B, but rather the IPEA will establish an I PER, 
(the I PER is the same as the IPRP (PCT Chapter I I ) , see Rufe 70. 1 5  PCT). 
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PATENT SPECIFICATION 
(11)  1 374 198 

(21) Application No. 29795 /72 (22) Filed 26 June 1972 
(44) Complete Specificrution published 20 Nov. 1974 
(51) International Classification DOIB l / 10/ /D21C 3/02 
(52) Index at acceptance 

DlF 36A 36BX 
D2W 1 2 3A2A 

(72) Inventor ALFRED MAX HURTER 

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

(71) We, STADLER HURTER LIMITED, 
a Company organ:ized and existing under 
the laws of Canada, of 1501 St. Catherine 
Stiree,t West, Montreal 107, Pmvince of 

5 Quebec, Canada, do hereby declare the 
i11ve111tion, for whioh we pmy tha,t 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 ithe following 

IO 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 f.rom such fibres. 
Plants of ithe 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 spinning whart is 

20 known as "line fibre" obtained from the 
leaves of the sisal plant. "Line fibre" is 
obtained by meohanically separating the 
fibre bundle in the leaves f.rom the pith 
and epidea:mal material and ,then drying 

25 and separating the fibre bundles into 
individual fibres. 

The producition of pulp :firom sisal rope 
or coird by methods and apparatus similar 
to those used in pulping rags is known. The 

30 method involved usually consists of charg­
ing ordinary digesters with cut or uncut 
sisal line fibre, tow or old a-opes, 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 lfopes or 
cordage are used. 

The production of pulp :firom the sisal 
plant is also possible without the 

45 expensive, intermediate step of line fibre 
[Price 25p] 

production for making !fOpe. Both the 
leaves and the bole of the sisal plant are 
pressed, then subjected to caustic cooking. 
refining, and screening ,to provide accepit­
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 soreening techniques 
are required to tremove the pith and 
epidermal waste material from the leaf and 55 
bole fibres to a degree sufficient to provide 
acceptable hig:h grade pulp. The process 
also results in a disproportionately large 
production percentage of inteirmediate 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 
f!fOm such riaw fibres, such pulp being 
commercially acceptable pulp which can be 
made at high, continuous, production rates 
and at costs competitive with the pro- 70 
duction costs of making pulp from other 
more commonly used plants. 

Acco,rding 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 ithe step of chopping oir 
shredding the leaves and if desi[ed, the 
boles of the plants into short sections and 
substantially separating ,the skin, Pith and 80 
waste material from rthe raw fibre in the 
short sections, wherein the leaves are 
chopped or shredded in a direction substan­
tially perpendicular to their longitudinal 
u�. M 

Accnrding to a second aspect of the 
invention, rthere is provided a method of 
making pulp Jirom the plants o,f the agaves 
family and/or hybrids thereof, which merhod 
comprises the steps of feeding fibres made 90 
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by the method according to said first aspect 
into a digestm ito convert the fibres into 
pulp. 

The sisal leaves and/ or boles are chopped 
5 or shredded into sections of predetermined 

length by means of a drum-type shreddeir. 
The leaves may be chopped Dir shredded 
into sections of 0.5 to 2.0 inches in length. 
The sections are then fed into a refiner 

10 wich loosens or separates the epidermal 
material, the pith, and otheir waste material 
from ,the raw fibres in the sections. The 
output from the refineir is then screened to 
substantially complete se,paration of the cut 

15 raw fibres from the waste material; such 
separation may be c!l!tried out within 8 
hours of chopping or -shredding the leaves. 

The screened, cut raw fibres can then 
•be dried and stored, {)11" may be fed directly 

20 into a digester where ,v'hey are cooked to 
provide a pulp product. '.f.he .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 

25 at a desir-ed production rate. To feed the 
fibres more easily, at desired production 
rates, it is desfa.:able ,that. they be "wilted" 
prior to feeding into the digester. By 
"wilting" it -is meant the softening of the 

30 raw fibre by wetting or soaking the raw 
fibres wirth a suitable liquid and/ or �team 
so as to raise the bulk density. 11he liquid 
can, for example, comprise liquids used in 
the digesting process. 

35 After cooking the cut ,raw fibres in the 
continuous digester, the ,resulting pulp pro­
duct is washed, screened and bleached. Tbe 
bleaching pr-0cess preferably comprises 
chlorination, caustic extraction and two 

4'.) stages of chlorine dioxide treatment. Follow­
ing bleaching, the . pulp can be mechanic­
ally cleaned, preferably by centrifugal 
cleaners. 

According to a thilrd aspect of the present 
45 invention, there is pirovided apparatus for 

making raw fibre from plants of the agaves 
family and/or :hybrids thereof, which 
appairatus includes means opernble to chop 
or shred the leaves in a direction substan-

50 itially perpendicular to theiir longitudinal 
axis, and if desired the boles, of the plants 
into short sections, the cutting means com­
prising a !I"Oller having blades extending 
radially there:firom, recesses in the roller 

55 adjacent each blade for receiving leaves to 
be cut, and an anvil adjacent said roller 
for supporting the leaves as tbey are cut: 
a refin.ing device opeirable to, cut or shred 
the leaf sections into pieces of leaf; and a 

60 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 pmvided appar-

65 atus for making pulp from plants of the 

agaves family and/ or hybrids thereof, which 
apparaitus comprises the apparatus in 
accordance with the third aspect of the 
present invention; and a digestrnr for cooking 
the fibres to convert the fibres into pulp. 70 
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 75 
having serrations on their opposing sur­
faces, said discs being arranged for ,relative 
rotation one wi,th respect to the other, 
whilst the screening device may include a 
plurality of screens of a flattened U-shape 80 
cross-section, said scireens being arranged 
to vibrate with elliptical motion such that 
raw fibres .colleated -0n a said screen bounce 
along the screen and aire thrown off at the 
end. The appara,tus may include a further 85 
refining device and a further screening 
device for further sepairation 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- ·90 
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 schema,tically the 95 
method steps and apparatus in accordance 
with the invention. 

Refeffing to the drawing, raw fibre is 
obtained_ from a plant of the genus. agaves 
or hybrids the,reof. The leaves of these 100 
pfants are of sabre shape and have a final 
length of up to fornr feet and a width at 
their widest point of about 4.5-5.0 inches 
and a thickness of ¼" to l". The leaves 
have a dry weight of about 15%, the 105 
other 85% being water. Of the 15% dry 
weight about 9 % is non-fibrous. These 
leaves can be chopped inito, sections a1ong 
their length by a cutter A as shown in the 
Figure. The cuttetr "A" comprises a roller 110 
l with blades 2, exitending firom the curved 
surface thereof. The rolle:r 1 contains 
recesses 3, adjacent each blade and forced 
feed belts 4 and an anvil 5 is situated 
adjacent the roller 1 .  115 

The leaves are cut such that about 85 % 
of t,he 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. 120 

Single leaves, loose bundles or bundles 
of leaves tied together aire cut substantially 
perpendicular to the longitudinal axis of the 
leaves. The boles of the plant can be out, 
by sui-table means, (not shown) into, sections 125 
having substantially the same length as the 
leaf sections as well. If bofos ail"e used how-
ever, they must be used with leaves and 
to provide acceptable pulp, and shoruld not 
constitute more ,than 23% by weight of the 130 
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bole-leaf mixture. The leaves and bofos may 
be harvested manually or by mac'hine. 

The cut sections are then force fed into 
a refiner B, for examp1e 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 seI1rated. The leaf sections a!l'e 
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 
diffe:rent dirrections. 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 ,the refining process but water can be 

30 added sufficiently to dilute the leaves such 
that the raw fibre comprises about I ''•J 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 Sl'Teening apparatus "D" 
comprising a pa,rtially water flooded screen 

40 1 1  over a bath 12 and showe'1."s 1 3  and 14 
which introduce water into the apparatus 
"D" to ensure that the screen 1 1  remains 
flooded. By a flooded screen, it is meant 
that the level of the water is above part 

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

50 The screen 11 has a flattened U-shaoe cross 
section and vibrates with elliotical -motion. 
The raw fibres collec,ted on the screen 1 1  
bounce along the screen 1 1  until they a:re 
<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 I / 4 
to 3 / 1 6  inches which allow the passage of 
the waste material but not the raw fibre. 

oO A number of screens can be used, the 
number depending on t!he amount of leaves 
being passed t,hrough the process per unit 
time. 

In some cases, it will be desirable to 
<i5 repeat the refining and screening processes 

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 secondauy refiner and 
screening apparatus. The first screening 
pr�.::ess removes about 80% of the 9% 75 
non-fibrous mat1:eria1 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 aUrition in the refining 
aotion. 

According to the above process, approxi­
mately 5-6 lbs. of raw fibre can be obtained 85 
from 1001bs. of leaves (wet weight) while 
existing decorticating meVhods recover only 
3 to 4-1 / 2 lbs. of line fibre. 

The process also provides a continuous 
and fast conversion of leaves and boles of 96 
the agaves family into raw fibre. This is 
important since the process for converting 
these leaves to raw fibtre should not rtake 
longer than 8 hours due to the fermen­
�at�on of !he leaf, . which commences when � 
It Is cut mto sections. 

The raw fibre from the screening appar­
atus "D" can be �tored or alternatively they 
may go di,rectly to a continuous digester 
"E". 100 

The raw sisal fiber after trefining 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 105 
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 1 10 
process and/ or steam. The liquid 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 115 in the continuous digester by an alkanline 
pulping process. Af1er cooking, the result-
ing pulp fibres have a length of about 1 
t'.) 3 mm. and a length to diameter ,ratio 
of about 180 : 1 .  After cooking, ,the pulp 120 
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, 125 
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 centri:fugal cleaners 19. 130 

Kimberly Clark EX1002, p. 1247
PGR2026-00078



4 l 374 198 4 

The operation of the apparatus and the 
process acco11ding to the invention are 
illustrated with reference to ithe following 
example whic!h is in no way intended to 

5 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 
1 in the roller I of a outter "A" in whicli. 
the roller was 36 inches in diameter and 

10 rotated at a speed of about 400-500 rpm. 
The rate of feed of the bundle of leaves 
on conveyor 4 and the speed o,f u:otation 
of the cutter "A" were adjusted such that 
when the leaves were contained in a recess 

15 3 and were supported by the anvil 5, a 
blade 2 cut through the -bundle, producing 
1 leaf section 1 .5 rto 2 inches in length, th,,. 
cut leaf ·section being thrown from the 
recess 3 onto a conveyor as the rolleir 1 

20 rotated. The leaf sections from the cutteir 
"A" were then fed into a refiner "B" 
comprising a stationary disc 6 and a 
rotatable disc 7, the discs being appmxi­
mately 36 inches in diameter and having a 

25 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 rthe leaf 
sections into small pieces. The mixture in 

30 >the refiner "B" was diluted w1th water 
which was introduced at a rate of 0.9 U.S. 
gallons per minute per lb. of green leaves. 
The refiner "B" converted 20 oven dry 
tons ad: whole chopped leaves pe,r hour to 

35 raw sisal fibre. The [esultant rnatetri.al 
flowed into, a water bath "C" in which 
the material was washed rto produce a 
further separation of the fibres from t.he 
waste material and the resultant mixture 

40 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 

45 1000-1800 vibrations per minute to pro­
duce separation of the raw fibre. In this 
stage water was. introduced at a irate of 
8 U.S. gallons par minute per lb. of leaves, 
and 9.0 tons of dry raw fibres at 20% 

50 fibre consistency were produced. The 
resultant raw fibre mixture was -passed to 
a secondary . fefiner similair to the primary 
,refineir but with a disc clearance of 0.048 
inches. The mi�ture in the secondary 

55 refiner was diluted with water at a raite 
of 0.9 U.S. gallons per minute per lb. of 
O.D. material and the resultant mixture 
was washed in wate1r and passed to a 
·secondary screening apparatus into which 

60 water was. inrtn::oduced at a !fate of 6 U.S. 
gallons per minute per lb. of raw fibre. 
The ·secondary screening apparatus was 
identical with the primary screening appar­
atus. 

65 8.0 tons of dry solids of 20% con-

sistency were passed from the secondary 
sc:reening appa:ratus to a digester "E" for 
conversion to pulp. 

WHAT WE CLAIM IS : - 70 
1. A method of making raw fibre from 

plaTI1ts 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 sho[t 75 
sections and substantially separating :the 
skin, pith and waste material from rthe 
raw fibre in the short sections, wherein 
the leaves are chopped ou: shredded in a 
direction substantially perpendicular to their 80 
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 85 
claimed in Oaim 1 into a digestor to con­
vert the fibres into pulp. 

3. A method as claimed in Claims 1 ou: 
2 including the step of substantially 
sepwraiting the skin, p�th, and waste 90 
material from the fibres by fi1rnt 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 95 

including ,the step of wilting the fibres 
nrior to feeding rthem into the digestci,. 

5. A method as claimed in any one of 
the preceding claims including the step of 
separating the skin, pith, and waste 100 
material from the fibres within 8 houu:-s 
of chopping or shu:edding the leaves. 

6. A method as claimed in any one of 
the preceding claims wherein the leaves are 
chopped m shredded into sections of 0.5 105 
to 2.0 inches in length. 

7. A method as claimed in any one of 
Claims 3 to 6 including the sitep of pass­
ing the output from the refiner into a 
water bath to wash the output. 110 

8. A method as claimed in any one of 
Claims 3 ,to 6 including the step of passing 
the screening output to a second irefiner 
and a second screening device to further 
separate the raw fi:b[es. 1 15  

9 .  A method as claimed in any one of 
:he preceding claims wherein the boles dc­
noit exceed, by weight, 23 % of the weight 
of any bole-leaf mixture. 

10. A method of making pulp from 120 
plants of the agaves family and/or hybrids 
thereof, the method being substantially as 
herein desc:ribed with reference to the 
accompanying drawing. 

1 1 .  Pulp from plants of the agaves 125 
family and/ or hybrids thereof when pro­
duced by a method as claimed in any one 
of Claims 2 Ito 10. 

12. Apparatus for making raw fibre 
from plants of the agaves family and/or 130 
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hybrids thereof, which apparatus includes 
means operable to ohop or shred the leaves 
in a direction substantially perpendicular 
to theiu:' long1tudinal 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 supp01rting 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 

1 operable to substantially separate skin, pirth 
5 and waste material in said pieces from the 

raw fibres thereof. 
13. Apparatus for making pulp from 

plants of the agaves family and/m hybrids 
thereof, which apparaitus comprises a,ppar-

20 atus as claimed in Oaim 12; and a digest01r 
for cooking rthe fibres to convert the fibres 
into pulp. 

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

25 raw fibre pri0tr to feeding them into said 
digestor so as rto increase their bulk density. 

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

30 rthei1r 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 plmality 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 furrther 
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 
iilll:ermediate said refining and screening 
devices. 

19. Apparatus as claimed in Oaim 18 50 
wherein said washing means i s  a water 
bath. 

20. Apparatus for making pulp from 
planits of the agaves family and/ or hybrids 
thereof, the apparatus being substantially 55 
as herein described wi�h ,reference to, and 
as shown in, the accompanying drawing. 

For the Applicants : 

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

Lincoln'·s Inn Chambers, 
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(7 4) ftiJ.!l!A #J.!I!± jtldi I# 
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[ tiiH,t:1<0ielffi ] 
r nlt:l<JJ! 1 ]  �pi,f\;:,t;t1,1v7°0:'.!,,'� < t {., l .fl!.'::,f(:,t;t1, 

Jv7°t:::'.!,,'� < t ii 5 m:i.% ( :tH&¾J£/!llf.--t ) l1ic* l ,  ::7 v 
-7°1i'fl.fl Lt::. ::  t !.-tin&t T 0 ::7 v-7°¾1£. 
r nl'f::l<JJ! 2 ] wric�p::,f(:tf 1 ,;v 7°0*i*Ull&ii16mg/100 

m*jij·(\:ri oiw>J<JJi 1 t::ici!G0:7 v-7"¾1£, 
r nwi<JJf 3 ]  �p::,f(:,t;t1,1v7°0-'f-:t!,J*i*-l:tiJ1 2. 5mm.lZLl 

-c· ib I] , *i*'tll&iJ116mg/100 m*jij-z:· ib 0 iw>J<JJ! 1 t::ic 
i!G0:7 v-7"¾1£◊ 

r nw>J<JJi4 ] �p::,f(:,t;t1,1v7°0f:t!,J*i*-l:tiJ1 l .  lmmJ,,_:tl 
~ 2. 5mm*iij-C'ib I] , *i*'tll&iJ>12mg/100m*iij-C·ib 0  
iw>1<rw 1 t::ici!G0 1 v -7°¾1£ 0 
r nwi<JJ! 5 ]  �p::,f(:,t;t1,1v7°0-'f-:t!,J*i*-l:tiJ1 l .  lmm*jij 

-c·ib I] , *i*'tll&iJ1 8mg/100m*jij-C·iri Uff>J<JJf 1 t::ic 
i!G0:7 v-7"¾1£o 
[ iw>J<JJi 6 ] �t&¾J£/!llf-J.1 ,;v 70*i*'tll&iJ' 6 mg/100 

mt!.-1~ 16mg/100m*jij·Cib 6 iwi<JJi 1 iJ·G 5 i ·z:--0l 1 
f'.hiJ· 1 rwt::ici!G01 v-7°¾1£0 

r nw>1<rJf 1 ] �F*:tt1,1v7°0Wc*% ( t-tt&¾J£/!llf-l- ) iJ1 

5 ~som:1.%-c·iri ui>1<rw 1 iJ• G 6 i -c-0 t 1f'.hiJ• 1 rw 
t::ici!G0 ::7 v-7¾1£, 
r ni>1<rws ] �F*:tt1,1v70Wc*% ( t-tt&¾J£/!llf-l- l iJ1 

1o~som:1.%-c·iri i iw>1<rJf 1 iJ·G 6 i -c·0l ,f'.hiJ· 1 rJf 
t::ici!G0 ::7 v-7°¾1£ 0 

r ni>1<rw 9 ] �F*:tt1,1v7iJ1'1t✓"'->-7, 7--t-7 ,  'it 
1 -!fJv!ff, ;J"\f; , .I.7,.J 1Jv !--- ,  tL '7 '70l if'.hiJ> l 
.flifc:: !i l .fll,,_1_l;IJ>G1tG.htc::J,;v7Tib 0iw>1<JJf 1 iJ> 
G s  i -c·0l ,f'.hiJ· 1 rJ[t::ici!G01 v-7°¾1£ 0 

r nwi<JJ! 1 o ] ::7 v-7°1i'fl.flf&0!f:i.iJ> 5 ~60 g / m 
2 0 7 x 1 1/f�T 1 1/ .1-�ib 0�i<� l �G 9 i � 
0t 1f'.hiJ• 1 rwi::ici!G0:7 v-7¾1£, 
r nwi<JJi 1 1 ] ::7 v-71i'fl.flf&0t-f:i.iJ1 5 ~60 g / m 

2 0 t- 1 v 7 l--- T 1 1/ .1-Tib0�>!<� 1 �G 9 i �0 
� 1f'.hiJ· 1 rwi::ici!G01 v-7°¾1£ 0 

r nwi<JJ! 1 2 ] ::7 v-7°1i'fl.flf&0!f:i.iJ> 5 ~60 g / m 
2 0A::.-1,--P::t1v-c·iri0iw>1<rw 1 iJ•G 9 1 -c·0� 1f'.n 
iJ, 1 rwt::ici!G0:7 v-7¾1£, 
r ni>1<rw 1 3 ]  �F*:tt1,,v700,� < t i  1 .t1i.1-1t 

::,f(:,t;t1,1v7°t::0,� < t ii 5 m:i.% ( t-tt&¾J£/!llf-l- )  We* 
l ,  ::7 v-7"1i'fl.flT6 Z: t !.-tin&t-t-6 ::7 v-7°¾1£0� 
�}]$ ◊ 

r nw>J<JJi 1 4 ]  �p::,f(:,t;t1,,v70*i*'tll&iJ116mg/100m 
*iij-C·ir> i iw>1<rwrn::ici!G0 ::7 v-7¾1£0��}]$, 
r nw>1<rJf 1 5 ] �F*:tt 1 ,,v 7°iJ''lf ✓ "'-✓7·, 1;r 7 --t , 

'it1 f'Jv!ff, ;J"\f; , .I::ZJ1Jv J--- , t L '7 7 iJ•G1tG.h 
t::.1,,vr-c··irJ i iw>1<rwn1 t::. !:l:14t::ici!G01 v-7°¾1£0 
��}]$, 
r ni>1<rw 1 6 ] t&¾J£ffi'rt::)J'"1ix:l'f1Jtit1Ju-t i ,  ii>1<rwn 

iJ•G1s1 ·c0l 1f'.hiJ• 1 rwt::ici!G0��)J$, 
[ nsJJ 0ii*m�i5teJJ ] 

( 2 )  ti If PF 7 - 1 9 7 4 o o 

[ 0 0 0 1 ]  
[ J.m*-10.fiJffi'.n'"!f] *nsJJu 7 x 1 1/f ,vT 1 1/ .1 

-,  t- 1 v -1/ J--- T 1 1/ .1-,  A::.-1 ,-.P::t1v�c·01 v 
-7"1i'fl.fl�.ht::.*lfi.X't1t::(t.ht::. :7 v-7°¾1£, lSHf'-f0� 
�}]$(::00-t 0 
[ 0 0 0 2 ]  
[1fE*0;fxvf.f ] :/ft*, T 1 1/ .1-A::.-1,-� t·0*tX't-1 

!.' r□1/lt:l0-¥�t l -C ,  *lfit1f1Jt1 ,1v7"::Z '7 1J -t::it1Ju-t 
0JJ$-'?:7 v-7"1i'fl.flWT0iilll¾J£i t::.li:7 v-7°1i'fl.fl1&0 
�ri1/- t- t::::z 7"v-�:m-t i JJ$-'?EPfrll'lh:rtt::J: i �  
IJJ$iJ1-t--c-·t::�G.h -C t  10  ◊ 

[ 0 0 0 3 ]  WT�0JJ$--C-U, *lfitl'fl]t::t;1--:t✓*.!j'
f
[ID 

i§1t11f'JiJ1.±.t::�m � n i ◊ t; 1--::t ✓*-WTIITi§1t11f1J0it* 
�t l-c�a1✓�=�Lm, 1 2 ✓m� Effi.l/G.h 
0 ,  
[ 0 0 0 4 ]  f&�0JJ$--C-U, iJ T::t✓*-Wffii§1t-11f1Jt:: 

1Ju :z. -c 7 =::t ✓ .wooi§1t11f'J-'? / =:t ✓ .wooi§1t11f1J i �m 
�ho o 
[ 0 0 0 5 ]  liJ• l ,  � •f'h0JJ$t::-JR� ,-c k *lfi.Xl'flj 

0�ffit::J: I] *'.X't-iiJ>[tiJ_l'"t 0 0!:l:*lfi.Xl'f1JiJ1-Wffil5't1:if1J 
Tib 0 ffi�;z_�, �� l�� t; =XL�J: 0 l, 0Tib 
I] , i tc::,fl lz 0r,,,�!_-{f -3  , C:::..h G !.-UTt::ic�T 6 ◊ 

t; T ::t ✓ *-Wffii§1t-il'flj !_-(71] t::-t 0 t ' JF,11.11<� -C•' ir) 0 t; T 
::t ✓:�iJr; ,;v7°*i**TIITt::ll&� l ,  iF,11.11B�iJ1YHWJt::[tiJiJ• 
-:i -Cl1icJIJT 0 ◊ 2 ::7 o a1t:::: 0JF,11.i1B�iJ,*i*rait::1¥1'ET 
0 Ui*ra90��ffl;:f:1i:iJ1llaJZ:'.!,,' l ,  7::7 oa-gt:: 1/- H::U;i 
/lt:l l] 9!.-�:z. 6 :: t � J: l] * G� < 9 t G.h6 , l� 
l ,  *i*ra90JF,1!.11B�!i*i*ra907.k**** !.-�.Ii W l, 5�& 
ft Ti 5 I �  J@C:::. T. i t::. ::  0iF,11.11B�iJ1*i**TIITt::ifttT 
0 t::./lt:lt::ll&J.k1t1W!li\< �6 " 
[ o o o 6 ]  i.1-10J: -3 t::*tXJ;/J!llNnt!l!�.h0iJLf.h 

t::{fH�&, &Ull&J.k1t101tT!.-t-H� , T 1 1/ .1 -A::.-
1 ,-� n:: t -:i -Cm::k:�:7-J@t � 6 .  � G t:: ,  5�,it0ft 
Tt::J: I] ,  ¾J£:f!S0�1Ju!.-5 [�j@;::. l ,  �ffi_lfrti l <  � 
t · ◊ 

[ o o o 7 ]  -)J, *'Xl'f'l� t·0�&1r:rt�m L�t 1--c--�!I! 
mt�*� -it i JJ$iJ,tiOO-'f-2-29222 -l'}�,w-c-•oojf,�.n 
-C l  10  ◊ Z: .h!iti5E07"'=-;k *i*-l:ti t, ":);f,0 1) .I::Z 
Tlv*i*i*:tt1,1v7°t::i1U&-t i }]$-c··irJ i iJ,, ;t· 1J .:r. 
::z Tlv*i*l:J:7.k****FJ�:fJiJ,�� ,0--c-'i.lU&-t i t£*, 1 {,  

✓1 y•'-!_,£,�t -t-6 0 :: 01{.1 ✓5"--0�fflt::J: i] ir)  
0 f'j!_,lt*lfi.X1t1!:l:ti:l.� h.h 6 , i tc:: �i1*i*!irli7.k1t10tc:: 
/lt:l,  ll&J.k1t1 !.-£,�t T 0 T  1 1/ .1 -A::.-1,-� c·t::!i::f 
fnl� -C'ib -6 .  
[ o o o s ]  � G t:: ,  ::,f(:,t;t1,1v7° 100%-c-·M�:tJJ1,1v 

7·, a.:�:tw,,v7·0l1ic*rUf0�JJ:t::J: i JJ$-'?T 1 1/ 
.1-A::.-1,-t::Jifil ltc::1,1v70!M;Rt::J: 0JJ$iJ% 0 
iJ1 , +)J'"�*lfiX1t10fnJ-1!ii¥mt-C-·�  �t 10iJ1:.EJUk--C-·iri 
6 ,  i.1-10 J: -3 t::*lfi.X't-1 !.-[tiJ_l � -it 6 JJ$!:l: ib 6 i)>, t ,  
f'.h ii -1�0 J: -3 �fl 1z 0J:.li !.-1f l -C t ,  0 o 
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[ 0 0 0 9 ]  

[ jf;BJl ;otjiJ;i;k; l J: J t T -MMHi1! ] *jf;BJl� G !j..:. h G o:i 

F0ili1!t:j!ih-, iJt�/JJf J"Eo:i*t!IL �int�ll&JJ<'tio:i{Jff t if 

:h�V\ c:· C: ,:S;o>U l0m1J□� {L J!t:i!1) ,brJ-&(:tj�J) 

m11□t b t::. G l ,  *'X'lii'=i= l < roJJ:. l t::. ;7 v-7';r,E\;, 

:&Jf -f o:JJ{iiJJl! i' jf;BJlT 0 (:� '? f::. 0 

[ 0 0 1 0 ] 

[ �Jil! tJiJ;i:k:T 0 t::./ibo:i-¥f9: ] 1!0½ , *JEBJl(j3F::,fct,t r, 

Jv7'0J"� < t t H li'J"� < t t 5 £:I% ( xtt'H,El;JJl 

f-1- ) , *tf r,,v7't:jlljc-& lt::. .:. t tt�mt t T 0 ;7 v-7' 

;r,E\;, & U -f o:i�JliJJl!Hli*T 0 t o:i-c· i!1i 6 

[ 0 0 1 1 ] 

[ f'Fffl ] -;1Rf:3F*tf 1 ,;v7
° 
t !.J, *ti*i*lt::l;tr�o:i*i*l 

�;o>GitG:hi,J'IJv7'i' � l ,  *tfl,_:.(;t,�o:iru�*i*lh>G 

�i,J 'IJv7
°
t:mu:l::'.�h0rJ-&:otJ,t 1 , *jf;BJj(:t:Ht 0 3F 

*tf1,;v7b C: 05E�(:�ih6 t o:it·i!1) 6 ,  

[ 0 0 1 2 ] *jf;BJlo:JJJl!t: J: I) �€� h 0 ;7 v-7";r,E\; 

U*tfJ'ZJv7
° 

lOO%o:irJ-&t:1trz, *'X'li:ot=@= l <  foJJ:. 

l ,  l:o> VI< ..:. t (:5§\Ji, J!t:Wci'iT 03F*tf/ '1Jv7' 

t: J: '? -C !.J�tm1J□T 6 ..:.  t ;otJtte�ht::. ,  i"i t •ftiih 

!:f*jf;BJlt:J: 6 ;7 v-7;rJl;!j*ffi:orit G :o,-c·s.,,v;'.1 :H 

1 ��JiJ!l!tffl'--:)JM��m-&t , tif l ,  l :o,t:ftE*o:i 1 0  

-7";r,E\;J: IJ b �r□1t·5§1Jit:1J:h -C t • -b , t�t:71- 7 , 7 

J \t; i' Wci'iT 0 t m!=i=t•i!1i 0 o 

[ o o 1 3 ]  *'X1f'l� t·o:i*ri°r:ri' F9iitt t l < Wt1fi • 

�IT 6rJ-&, *'X'li!.JfoJJ:.T 6 ;or , 5§\Ji;ot{.l:ffT 6 ◊ 

:t t::.□nJiJ;�rinm5§11f1Jo:i�m i:J: '? z5§lnttm11□� -it 0 

.:. t ;ort·2'} 0 hr , *'X'li:o\�11:'..T 0 c: t Wai:� Gh -C 

t •  0 ,  1!0½ ,  *'X1!1Uint!j�ffio:iml1*t:i!1i 0 ..:. t t� 

ih!:f*fX1!1Uint, J!t:tj�i' t foJJ:.�--1±-0 ..:. t !jf 

1 s., :i -l'Z-1,-� c:·t:!.J,1ii:'ii/il:l-Cfrfi l < ,  wi;� c:_ t 

'("it') 0 ◊ 

[ o o 1 4 ]  *jf;BJlf:Htt03F*tf1,,v7"!j*tf1,,v7' 

t !.J��0 -fh-fhlmifo:i*i*l%!l'J, *i*lt�11ii'if l Z 

� 1 0 ,  -fhG Hf*Hlt:�N l t::.*Ml, *i*l:otfl',J t*i*ift 

vl\.;H:i!1i 0*ti 1,,v7t:Jtrz -c*Hit ,c:  t :orf,JBJl l t::. ◊ 

[ o o 1 5 ]  *i*lo:i::t� /*HI� i'JFTt�rlt:*i*l*1l.lihr 

i!1i 0 ,  ..:. :h!.J*i*i l00m�t::. 1J o:J£:Ii'rngt·*:hT b o:l  

t·i!1i 0 ,  *i*li1l.nt:ot1J\� � •ti Ui*l:or*mt ,c:  t t�IFKT 

0 ,  C: o:i*i*if1l.Et!.J*i*ift-5J'-1fijltiJ5E�liK A  J AA N I  

F S - 1  0 O (: J: '? z:tiltiJ (:� lt::.*i*il:ZUi*i£ 

I, :ti«IJ�ht::.ff'ft�*i*ifth'GJgJht:iltiJ5Et·2'} 6 ,  

[ o o 1 6 ]  *jf;BJlt:Htt0 3F*tf1,1v7o:i*i*l*1l.li!.l 

J.tt-l!!o:iJit ,-c·J.J,-�� 0 :o,-,1t�t10 t 11:ti;,xo:iJ:1 0 

t·i!1) 0 ,  Jj!{_j'[(jmg/lOOm 

7T7 : lO~lL 4t1 -lfJv!ff : 12~13, 7J \t; : 10~1 

2 ,  .:r.;i . .1 ,,v t- : 8~9 .  5 , 4f 1/A....1/7 : 14~ 15 ,  rr : 1 

O~lL '7 3 : 6 ~ 7  

[ o o 1 7 ] i t::. ,  *i*ift!.J fl',Jr,JH:,xo:iJ:I IJ t·i!1) 6 , * 
{_j'[!jmm 

( 3 )  t�IIPF 7 - 1 9 7 4 o o 

7T7 : 2 . 7~3 . o , 4t1 -lf1v!ff : 2 . 5~2 . 7 , 71\ 

t; :  4 . 0~4. 3 , .:r..7..1 ,1v t- :  1 . 25~1 . 4 , 4f1/A....1/ 

7
°
: 2 . 8~3. 0 , t'r : 1 . 5~1 . 7  , '7 7 : 0 . 9~1 . 0  

[ o o 1 8 )  *tf1,,v7"!jtf;flt: t J: 0 :orrnJJzr:r0r:rt· , *i 

*if1l.Et ( mg/lOOm ) !jif*t!f;'.1 7 7 t- 1 ,1v7
°

: 16~28, 

!1:*t!t;'.1 7 7 }-J 'ZJv7' : 8 ~18
""
C--i!1)6  0 *i*ift ( mm )  !j 

it*tM:7 3 7 t-1 ,1v7' : 2 .  8~4 . o , !1:*tM:7 3 7 t- 1 ,  

1v7' : o .  7~1 . 5 -c·i!1i 0 ,  �H , *i*li1l.nt!j1 ,,v7
°
�Jli 

JJl!(:00{*� < ,  -fo:itr;fl(:{&t'-f l ,  *tf1,1v7"t·!j*i 

*i-:F:hr-:F:t 1 !i Ui*li1l.nt!.J*2'} < � 0itl'!roJt:i!1i 0 ,  

[ o o 1 9 )  lt::.;or '? z ,  *JEBJlt:Htt03F*tf1,;v7 

!jfl',J-*i*ift vl\.1vo:i*tr 1 ,1v7
° 
i:1trz Z*i*li1l.nt:or1J\ 

� < ,  t�t:11\t; !j*tf1,1v7't:.rtrz*i*lhrft�•lif'H=*i 

*li1J.nttj1J\ � � , ,  :t t::. , �-=rmlf*Hi�:rt"ltmlf*'J.l"tilt�:o' 

G t  l:.§co:J3F*ti 1 ,,v 7°
!.J*ti 1 ,,v 7' J: IJ t *Hit , c: t ;or 

ilt�-c-2'} 0 ◊ 

[ o o 2 o ) *JEBJl(:;Btt 03F*tf 1 ,;v7
°
!.J*i*li1l.nt:or 

16mg/100m*iMt·i!1) 0 C: t ;or£��1�mtt·i!1) 0 ,  J!(:§$ 

l < U ,  *i*ift:or 2. 5mml,::J,J:.t·i!1) i,rJ-&, *i*li1l.nt:or16 

mg/100m*iMt·i!1) 0 c: t h\f:::,�-c-·i!1) 6  ◊ C::ht:§&�T 6 

3F*tf1,1v7!.l4f1/A....1/7, 71-7 ,  4t1 -lf1v!ff, 71\ 

t; �  c:·:or�tf Gh-b , C: o:irJ-&, *i*if1lnthti6rng/100m 

i::11:.-c•i!1i 0 t it*tM:7 3 7 t- 1 ,,v7' t fl',Jvl\.Jv t � IJ + 

-½"�*,X'lio:iroJJ:.!jztG:h�� • ◊ it*fM:7 3 7 t-1 ,1v7' 

o:i-Jm, i t::.!.J�:It C:.hGo:J3F*tf 1 ,1v7t:Ji2'} ftij_ 

Z§ci'iT 0 ..:.  t t:J: 0 J:.§co:itJJ:Wc:orztG:h6 , 

[ 0 0 2 1 )  i t::. ,  *i*ifthr 1 .  lmml,_:.(J:.~2 . 5mm *iMt· 

i!1i 0 r£-&, *i*li1l.nt:or12mg/100m *iM
""
C--i!1i 0 ..:. t ;or£,� 

-c-•i!1i 0 ,  c:. nt::t�T03F*tf1,1v7't lzx..7..1,1v 

1' , t'r� c:· h>�tf G h 0 , 

[ o o 2 2 ) � G t: ,  *i*ifthr 1 .  lmm*iMt· i!1i 0 rJ-&, 

*i*if1l.nt:or 8rng/100m*iMt·i!1) 6 C: t :o\f:'.,�-C-·i!1) 6 ,  ..:. 

h(:§&�T 03F*tf1,;v7" t l -C '73�t·:or�tf Gh 

0 .  ..:. h G o:irJ-&, -f h-fh*i*if1l.Et:o'12mg/100ml,::J, 

J:., 8mg/lOOml,::J,J:.t·i!1) 0 t !t*t!f ;7 7 7 }- J 'ZJv7" t fl',] 

-*i*ift
""
C--fl',Jvl\.1vt � IJ +-½"�*,X'lio:iroJJ:.!jztG:h 

�t , ◊  !t*tM:7 3 7 t- 1 ,1v7o:i-im, i t::.!.J�:It c::h 

G03F*t-1 J'\Jv7t:Ji2'} ftij_ ZWci'iT 6 C: t t:J: IJ _L§C 

o:itJJ:Wch>ii Gh-b , 

[ 0 0 2 3 ) � 1-fht: l -C b [l',]-*i*ift vl\.Jvo:i*tr J,  

lv7(:.rtrz Z*i*li1l.nt:ot{Jh 13F*tf J'ZJv7i' Wci'iT 6 ..:.  

t ;orJ:.§co:itJJ:Wci-1i6 o:it:£,�·c--i!1) 6  ◊ J,.:.(J:. tJgJht:fl 

JiJ;T 6 t::.!Jbt: ,  *jf;BJlt:§i�T 6 3F*tf 1 ,1v7o:i%!l'JJ:. 

o:ill:lflil-{1li--5"tt ( *i*i-:F: vs . *i*li1l.nt ) URI 1 t:JFT, 

i t::.*jf;BJlt:{*:h0ft*l'l'.J�3F*tf1,,v7"o:i1E�t t::lT 

§cT, 

[ 0 0 2 4 ) 4f 1/A....1/7!j7s;'Ti¥flmt:£T 6-if.It� 

*-c·, �;rJ1;t�11i!j5§1Jit:fJ:h, irrJIJnto:i{ih 1;rJ\;i'-9'i 6 ◊ 

[ o o 2 5 ) 7T 7 !j 7:t 1 f'to:J-if.It�*-c-·, filff{-t 

ffl o:i*i*lt,nm t l -c �rillllf-1-o:i{t!m-7', :tJ!ijt: �ffl � 
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n ·n i t>  0 jJgrM�'ti!J:5�HJ L fif'V:H:(fh, �r□i;j:-rJ£t 

if x_ i[;, 0 

[ o o 2 6 ] -tt 1 .if Jv!ff!:t t. tf / 1 '11-.f::H:Ji l ,  q:rffi 

*' r 7 1J ;;:w;'"(·�±-rr�n t" t ii[;, 0 jiiJ• t:ii1aH*lf:R 

l ,  6 ~ 7  if.t·1 ,1v7'J]J:f-J-t ij:-i[;, t t i;bhib o jJgtM�ti 

Ui1&7J<'l1J:ffh, f,DJIJflt0(J.\;� irJ£tif x_ t> o 
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F!exlble crepe paper and !ts production 

Abiitract 

Other languages: Js�'l:jnecs� 

PURPOB�:To cb,;;lc creoe p&p<'r capabl€ nf rnthe, :n�rnasl�g ,�e strength and wa,er &b,o,ptkm far 
from t?.u;.;lr:g d�ter:r.;rnrr:a•'l fh�muf, fu•th�r lrn;rn��ing t�;e bu!ki:-:es� :n snm.f' cfl,;._:�� f.5mi r-3m�rkf.5h!y 
i::ipmved i:, �exibili'!Y- CONSTITUTIGN:Th's cmµ" p�p2r is cb\8iced by blend:n� �t l"�s: o<ia 
nonwocdy p�lp h;;vir:g s\ 6 mgi'I GO m flber coars..,ne,s with ;;t leilst 5,,�.%, pr..,fornbly 5-BCwt %, 
esp�ci�lly 1 a-5Gwl.c<, (b;;se� on ,�e p;;perm�king ,aw material) with wo{,d pulp a�d creping the 
resl!:tact pulp. The fiber rnarsene,s of t�e whale papemrnking raw mater:aI pulp :s pr�fe,&bly 
;,,;fimg/": rn;m a:1d ...:1 eimg/1 Oi3m. Nor.w.::K:rly rm!p havi:-:g g ✓-.5mm cwernge fibe:- !.ength anr! 
,1 o::ig/' OGm fibeo co�rn""°'°" I"-�- pulp chlair:2d fru::: "u::ri h;;m� (Cmtal�r,a junic2a), '"'"�' 
(HlbiSCUf CBt"?clbir.us l,l slse":! h�mp (AgfNG s:Ge1lane1) or Bb&CB (M:JGe1 ��.:ti.Wf)], �1e1,;l�9 >a:a1 :: e'!t1d 
�2.Smm av�rnge flber ltmgtf, a!ld �12mg/l G!)M f:b�r Gofilrneri-:-ss le.g. pu!p obtB!ned fmm e�partc 
(Stipa teria�i5sima or Lyg�urr: spartum) or s lJamboo {B8mb-JSB arund;nace8, etc.)] ar:d hg,v!ng 

Inventor: M:".lmt,,:.: ·:��:".l!1:..;,r�hi. :....:J' ���--�. MB��}":!k: �}.;:t-::�:. [�:-}: .S& 
t1§. Hat1S�';l T�m:::g-.w•:''-\ ::��t .:.iJn 

<: .1 mm av�rage tibee length and <li:mg/1 iJOm fibe, coa,�er.ess ('2.g. �ulp r;l'f.:r.i�ed frcm straw) is 
c: tr,� 8$ the m1::wnody µulp-

Worldwide applicatioM 

Application JP5351617A av�rrls ® 

H:,:l\! \)�����i1d�f;� .-· 
tr;:m,:;,!::-:.te!i tn.1:11 J!i:p:::n�:se 

[Clsl:fls] ·1 .  A cr�ps p.p�r cl1arr,c1;,rlw<J by comprising o, l�osl 5% by we,gct of wood pulp (et lsar,: 5% l)y w�lghl ,-,f pep�r maklr.g m.terlol) of "On-wocd pulp <1r.d c,splng th� 
mixMe. 2. The fiber mughnes, of the noe-wm,d p:ilp is ·, & mg / 1 00. 
The crape papN sccorcieg tc ,:lairn 1, which is less tha� m. 3. The crepe p�per ac�md'ng t" claim 1, wh8re'n th� ncn-wo-Jd pulp h�s B" sve,sg� f:bN le�gth of 2.5 mm or mm� and 
a fi!.Je, roughne,s of les� :ha� , o mg I 1 QC "'· 4. Th� C'€Pf: paper ,;ccnrdlcg w claim 1 ,  whe,€Ic the �<.J"-W'-'Dd p;;I� has ;m average fiMr I€�gth "! 1 . 1  mm er mr;re a�d l<'ss than 2.5 
mm and a tfoe, r,;ughn�s" pf l�ss ,hen 12 mg / 1 0(1 "'· 5. The ,;rnpe �aµ�, a-,,;orcir•g tc claim 1, w!w,ei,, the rmn-wom1 p"Iµ ha, an av;;rage flbe, length of l�ss than : .1 ,::m and a 
fltJe: roughn�es c,f less :hen 8 mg ! 1 0il In 6. The fiber m�,;t,ness of all p�lp Fo, pap2rmakin;, is 5 "'ll ! 1 0il. 
Th� crnpe pc1.µer �ccofdir:g to sriy orm of clsi��s ·1 to 5, w;--�!ch hos a 2!ze of m 0r more c1:id :as:1 fr:wi 16 mg / ·� OQ �- 7. "Th� crnpe pc1.per f!ccmdi:ig �o sriy on� cf c!sir�s ·1 to 6, 
whem;n th;;? bl\?ndi�g% ot'--::he non-wood pu!p {baJJed c,n the papmmskl:ig rnateri�I) ls 5 tc 80% by we!ght. a. Ttm c,:,mpcsltion·,:_. of �a:1--wocd p:..:lp {bas�d o� pap�rmaki:1g materiui) iJJ 
Th� crnpe paper accoJrdir:g to any ofle of d&i�s 1 to 6, w�!ch is 10 tc SO% by we!ght 9. Ttle nur-wvorl p;Jlp ls a�y vne of s:..:n hemp, ke�af, si;;a! hemp, abaca. et-p&rio, bambon a�d 
st,:;w 
rtlQ (;rnr,;B p:;;p�r Q!;(;tmJi�g tv �ny t1:-i� nf :;!;:.i:::$ 1 tc a, w�:1!:h i� :;; r,ulr; nb�:;;:i��v fmm rm� n:· mom kir:d:::::. � {t -:-h� ba�i� w�igM �ft�f !;r�p� tr��tmBnt :n 5 �c; �Cl g ! r:-:, 

T!ie cn�p� pap�r accordi�g tc c1!1}' o:1e of c!:1i:-:-:B 1 tc 9, w�ld1 i:t 3 f�c:a! tis!tue of '- . 1 ·;. T�1e b8sls w€!ight aftw c:-€!pe trc!atm�m l:1 5 i0 60 9 / m_ 

The crepe papN sccorcieg tc ;;ny one r;f cl;;ims 1 to g, whkh i, 3 t{•ilet t'ss,.,e cf 'tem 2 _ 12. T>,e basis w�igh1 alter c,epe t,eatmeet is 8 ,o &G g f m. 

·r he ;:;rep€ papN accordi"g tc ;,;ny o�e r;f cl;;ims 1 ta g, which i� a paoe, tr;w�I cf 2 . 1 3. A methcd for prod,cing crepe pc;per, w�ich com;:,rises bl�nding at least 5% :::y weigh1 of 
wuc>d �u:r, wi!h 8t 1��$1 �% ,1! �Po-womi r,:ilp (b?.$".d ,10 ?. raw m:;1e.r,a: for p8fJBrmak:ng) a�d r;r?.ping. 1 4. J'�". fib".r roughoe,$ c>f r,on-wond r,col� is 1 ;; mg / 1 mI m. 
·14_ The m"thcd fer �rcdcc,n� <:rnp2 p:;p2r �c,c;u:dirig :o <:l:;im 1 3, which is Iese ti,ao. 1 5. Ti:2 nori-wcod pulp is suo hemp, kei::a, 
·1 s. Th� mett1od fcf :"$rcd:;6nQ -:;rnpe pop�r ac-:;o:-ding �o c!o.ifn 1 3  ::ir 1 4, which is :1 pu!p obt!'!ii1e:j from Gisa! lie(!1p, 2b&cc1, !!Spano, bm'Y!boc, o.rid straw" 1 6_ The m21!1od c1:::cc�·di�g to 
c:aim 13, wherein a dispe,,ar.t :s Bdded at,he time of pBpe, mBkin�. 
1 &. ahe maaufactu,ang methcd acmrdicg to a�y me of : to 1 5. 

Description 

fCICil1) 

BACKGROUND OF T;.<E INVENTION 1 .  fiBld ot the loveoti'1f' Th€ nre�ent :nvantioa rnla\as 1" a crcpe-1,€a1Bd c,Bp': nape, sc;ch as faGial !issue, toil€! tissuB, pap"' :awe: 
a"d ;he l:ke havisg e,rcellBnt /lexih:l:ty, and a m<'thoci for p"1cit1cicg the �•me 

[OGOZ] 
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2. De�cr1pt;o:i {lf the R-2l&te,j Art Co:iv�ntt{l�a!iy, as � me=ins for ir:cr�as!r1g th� f!m::lb;l::y ot' t:sm..;e pap-:�. l:3 softe�i:-cg age�t is addm:i to � pul::- slurry, a wet ::iaper before 
ccep<? i,ealmect t>r a dry cm;ticg after c,€pe lr€atmeo; is appl:ed �y wcgyicg or or:nl=ng m'5thcd. ·roe coal=ng m�thcd is ;;lrnady known. 

�fl th-2 far:-r:er rneth{JQ, ,;3 catlonlc surfacta:it l5 m,;3ln!y us�d iSfJ a fJofierilng 2gerit Reweeent2tl'tl'-e e>:amp!�s {lf cati-:i11lc eurfamants Include quater�a:y amr:-:orllurr. fJa!ts and 
a:-r:trie S;J!ts. 

in th<? :an<?r meth,;d, ;_;n a�ion:c s,,rf;_;r:tan; and a rn.i�icn:c surfacta�t are osed in additir.,n to ,he caticn:c surfa::taat. 

H0wever. :n ar:y ::,f th,e methods. ihe foct that the scfterllng agent is used to tmprnv,e the f!e;,;;b:Hty js, dLle": to � cornmor: �ech8n1Bm b,ec-&Ll-1B th� s'.3ft!!'n:ng sg,ent :B & 
smfsctant, ar:d a!s,J ir:vo!ves v2rirnJs pr,:,b!e??os. The3a l:3re described t.e!cw. 
·r:=:kmg :; :-:a-!:mr: ic s.urfactf.lnt ;;;� -6f1 �=nmmp;s, ;;; r:;tinrnc grn-..ip whir:� ls: ;;; hy:imp�iHc grnup ls: ;;;:"::=;('lrbf!d ('lf1 th-B :=;u:facf! of thf! pu!r, f:bf!!r., ?..n� f.l l:pop!1i!fc group is. iQfmr:g,t::-.l 
<J:,tw�crl. Mi�msr;cp:r;�lly, w:1e.n :e:i$ :ir,uµl1ilic grm,p is pre$e.Ct br,r,we.n ,::e. fi�e.rn, !h" :rir;t:0.11�1 rnsi$\an�" betw""" ·1h" nh"rs rl"�,e.�ses, �nd tl1e sh"<lr. fe."ls $Of: by 
g:vinG s fl:my fe!:! tc H:e 2heet Howevel", �he 1:pcphrnc g�oup b!:tw!:en -�::e f1b1:1:-s :n:�1bns th!: h':'d:-aget1 bor:dlng betweer: �he fibe�rs arid cG�sers & decrei!se in f:l'�r!:ngth. �� 
m:;dj-:::{1�, :Sine!!' the !:p\Jph:l!c- g�oup i:r: pre:mm -:in -::h,3 fiber s:.:rfa-ce, Hm w&te� absoJr::otim1 bec'3f'!1�$ pacr. 

Aa d;iacribed above, the sof,e�i�g effect ,s e�Grted, b�', the str;,ng1h and the wa\er &bHlfp,:o� &rG ,-.,;dcced Bccordi11�ly, wh,ch ,s B serioua d>1fGct fQ, ,:asce p&p2r &nd thG 
likB. F:.:r::her, th� c:::!�Grnafia i� stm�gth c:a:.:s�s UJ1 iric-am.H� if'! p0p9:- p,owder, whid1 if r:ot pmfamb!s in pmc-tioo. 

O:i the r;ther ::and, a :::r,\hud uf inr;r.-,asicg :r:.-, tactil<l 2m:3afa.rn wi1huct cs:rig a chem1cal scch a2 a 2uftaning agm:t is disdcsed i:: Jaµanas.-, Pa!err! Laid-Open Nr;. 2~ 
2g222. Th:G is � mc.1hod of mJ;,;;ng po!y!!'s-::w flbern hsvir:g � specific denief �r:d fibw ;Bngth w!th wood pu!p. How,evw, slrice poiy�rrter f:b�rs do riot �mr,e s �ydro-Jer: 
b{md:n-J 8bWty, B VB�lder Is mqu:ma for mb:::ng. Thi: :..:s� cf th;s bfnder r�::sLJtts i� so�e i,:,ss c.f firuribi!fty" Fl:r-i.:h-Gr, sir:c� the fiber Is �ydmphoblfJ. it is 11ot suitab!e for tiss;..;e 
pl5.pf!r ar -!:Me 1:ke th�t requ:res vm'!"?.r -61bBetrpt:ori. 

Fcrt>er, there a,e "'ethods cf �hengicg \he b:ec<fog '6,=o of softwwd pclp End h;.;rdwrn:,d pclp Bt 1 DO% t>f wot>d pulp. �nd B methc,d cf rn,eiul:y ,el�ct:ng psrfu .,�itsble 
for tlssu,t: r,aper, 11::t I-!: is -!:�e currnr:t -t-it::atlon th,:;t strf.",ci.e�t f!ex:h:IJty r;an�n'!" h� ?..cMlf::veC. I� ttl�rf!. Althmcg� iher� ?.re rnffihad� for lmpmvlr:g t1f!>:lh:!:ty ,o1s d€sc:rl:'je(: 
ab<Jve, ,:I h"<e various drawbacks ,e deec,ibr;d ;;1,avr;. 

DISCLQS:J�E CF THE INVE'iTIQN In viGw of these pr<Jblem,, t�e present icvectorn hmre Gamestly studaed, and as a ,esult, not only the decrease an st,mgth ,md wstGr 
�;;,sorption \,);as !ncr,e.aseQ but rather incre;Jsed, ��d i'l some c-2se�. th� :n-:rease i� bulk v;as brougtlt abo;..it CrBp-2 paper with slgr:mcamly improved f!exlbl:ity, 
/>,mi. th<ly h�w inv!!nted " r,-,�cufo�1:,ring "'<>l"<Jd th,m,oi. 

roor nJ 

That :s, the present 'nvGmicn pcovades a crepe paper characmriied by containing et leest 5'>, by WGight t.f a nm-wr.,oc p�lp (based on a p;,per"'s�icg msterial) ie wmd 
pclp, aod a me,�od for prnducicg the same. Tc �rnvi�e 

[001 1] 

�fl gen�m!. the tr:rm "n0r1-wt2od pulp� �!!fms 1-3 � pu!;:; -:Jbtaln�d frcm a flb�r :r.flt�risJ other 1:�m1 wood fiber, arld l:G aft�n !:mit�d tc a pLl!p c�mpom:d of c1 plant fibm cth�r 
th�fl v;ond. No-!-wc,od p�lp in the prns€:nt i�ver1tian ls �!S{l !ric!ude<l ln t�is ,::;eftn:tian. 

Th� cmps f.mper pmdl:ce":d by th� �e!�od of the pr!!serlt ir:vemion hEs s;gr:i'ficsnt!y improve":d fl�xibi!ity s:G �orflpBred with the csrm of 1 00% wood pulp, snd smw;s:n-J!y, 
th" stre0gth, �cd the bul� m8y be incre�se,:l depecding O" the non-weed pulp to 13e bl,mde1. Vlill& iou"d- In othe, wmd&, the cr;,pe �ape, acmrding to the presect 
isve�tion >as a unique textwr� with ll smo-:ith scrf;_;ce and ;_; silky feel, sad i, bulk:er acd olmcgfr than conventiocsl crepe pllper. Esp�c:s:ly wh,m kenaf acd ;.;baca are 
m:xed 

int�m::e! addlt:or: vr appllr;at:ori of chemicals .such as snH:en�rs 
w:,ea app:i�d. �i,;:ib:li,y ir; impmv<ld. l<ut strmg!h :e rec,Jc€d. 
A�hou,:ih r;·!r!!11!-J,li c:ori ba in�ree.s�d by baa!in,J <Jr !h<l !J$<l <,f a pe.p<lr 2tre1111tlien:rr\) agent :t :r; a:r"'e.dy kr:<.Jwr: !hat tl1� �e�ibility is detar:<Jrr,!ed. Th:o, i$, cu::r;:d�ricg :I:;,! 
tlw flexibi:itf and �he stren�th we coctrad:c10ry to .,sch ether, 't is m<lrnn,ely preforabl� &nll pewli�r to i'nprtwe the fl;,�ibii'ty �nd th� strergth, and furtlwr the bw!k. 

n,� �u::-w:.ir;rl pclp accu:d:r,9 t:.i !h" P'"'""m inv"n::<,c l,�s �n,qu<c< flb<c<c "''"P''"k,gy �r:rl fl�er c:,�r�ct�rimi�� ,1:ff�rnnt !:1.1r,: !hes$ uf wm1d p:1lp. il"ta1l<>d "x�m,n�ti!ln of 
them rev<:aled that !he fibe,s were thin�.,r th�n wood �ulp at �h<: same fibe, :<e�g�s level. 

F:bm ru:.;ghn�!"6s i!5 o.ri imJ�x ir:dk,;�ti��g th� t�!:ck�e1$� ! 1.1,:ri:1e1$� of ·the :':l'J2r. ·r his ls '::Jtp�e2:sed i�: mg µ!!r 1 CC r:": of flbmc ·:·h� $t'n�l!e� ��:� fH.:�r rcu�hr:e1��, ·the :':ner 11:� fi:J�:"s:. 
Th:B fiber mu9.h�eae :B 111GBscred by a fibe, length distri;-iuticn measur:ng device KAJMNI. 
!! c;,n be esBily me;,sure1 from the nurr,ber <Jf fibe,i; ,equired for measurement, ,he fiber weight, ;ind the "'easu,ea nurr,b;,r ave,;,ge fiber l�ngth by cg., 00. 

Tile fiber !{!Ughnes3 of--::�e flOrl·\\'OOd pulp ln ths j:l!'ese�t kn,sntion i::£ sUg�tiy difforar:t l'.:lepern:Hr:g o:-, the �!uce of prod�c--:::cm, bl.3t or:e @>:�mpie is �s fo!!cws. Tf1s ;..;n:t is mg 
/ ':ilQm Kecaf: 1 0·1 1, s:sel: 1 2-': 3, AbaGa: 1 0-1 
2, Espa?'to: B~9.5 . .Sr.,;nhernp: 1 4--1 5, Bsm1Jon: 1 
il-1 1 . strnw: 6-l 

The f;ber lecgths ar€ al,o a, b:1-:,ws. ah€ �n:t is ff'm Ke�ai: 2.1-3.0, Sisal: 2.5--2."i, Abeca: 4.C-4.3. Esparto: 1 .25·1A Suoh€mp: 2.ll-3,C_. Be;mboo: 1 .5--: ."i, Straw: 0.9-1 .D 

Weed pulp is a commerc'a:iy available prod eel s!thocg� it depends <:m the mete,:a1 type, em:I the fiber '@ghnGss (mg f ' (l(l m) i; s<JfJwcod krnft pulp: 16 to 29, 
Ha;rd,,mr,d kraft pulp: S-': !l. r>e f,�er l€ng!h ('"m) :s 2.S tv 4.0 fr,r softwncd k,eft p•clp asnd OJ tc 1 . 5  for >ardwood �rah p�lp. 'lhe fiber m,1ghcess depends r,o ths? ty;,e cf 
mate,i;;I re9accless of the prJlp man;;f;;ctmi .. g method, and the locger the :ibe, lecgt� of woad ;,ulp, !he h,ghr;c !he fiber r,;,;ghn-.ss tr;nd,; to br;. 

Themforn, 1�8 nv11-'11ood ::iu!p ,:-f the pmser1t :m1sntion ha.s E sm2l!er fiber rnugr.n�ss th2n th8 wood pulp nf th-G SB�8 fllJ8r !-tmgth ;9v�I, and in p-::...rticl:ia.r:. 2b&ca hB5 a 
small,,, f1b<,r roughness ::ian '"" wnod pulp ic spite or its longar !:barn. f'urt.h,,,, i; cao t,i., ct>•"r><'d th�t !h" ;;t,c,,,,..men!icnad rn.m-wr;m; ;,ulp :s th:ncer t.h?.n "'""� m1lr, hy 
!JhS:._"lr,,�tion �,;H-!": ;.:,n f:!�cirun mfcrvncvpB t1:-- Q� vptk·:�: :-nk�mncop!!, 

Thi, anc-wnud r,::lp nf !he prnsact i .. veation has a flbar rm1ghne,s ,,; 
An imp<Jrtaot foal!Jre :s l�ss th�n 1 � mg / 1 (W m. Mori; $p$�i::r;al:y, wh"n th!! 1ib<,r l�nglh is Z..5 111::, ,,r 111:.ire, the flb�r rcug;:Mss io i !> 
It shcu!d be lees trran mG ! 1 co,..,.-,. No:1-wocd µalps th!l\ foll under lh:s catego,y 111clsd8 eur. hemp, k211ef, s:sal, ar.d abaca. le \hie CBS8, lhG f:bsr rosgsn2sa is "16mg ! 
1 QGm 
If at is abcve, it will be the s;,me level as the sorrwr;od l<ratt pulp a0rJ scfficimt i'"p,ovement ic flexibility c�noot be ot,ta:m?d. The above etlect cen be -:,btai�ed by 
substitctiog a part or all ot !he scftwood kc?.h polo fm l>es� con--wt>-:id pll:ps ;;nd �len�ing t>em. 

W>ien !he iibN ler-gth is 1 ,1 "'m or mere acd lass ,hBn 2.5 mm, the f;ber rocghn<2ss must ba less than 12 mg / 1 DO m. E:<&mples ot nos-w<Jod pulp mrrespcmd:ng to th:s 
isclltde e,partc ;;nd bambt>-:i 
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Fsrthe,, whea the fiber ler.gl> is less thm 1 .1 mm, 
� is necessary ,r.at the fiber roaghnes� is less th;;n S mg ; , 00 m. 1:xarnpleo of th� eo"-wood pulp r.r;rr,;sponding to th:s ir,clt1�e strnw a�d ,�e l=ke. le thes<l caoes. when 
tJ1 .. iibe.r mughn�$� i$ 1 z. mg I , !l(l :11 r,r mu:� ?.nd B mg / 1 il!l m or mer .. , ,::e. s�me m-,e: le.�gt:: ?.s that o: tli<i ::�r<lwcr,� krn·ft pu:p i, oM�ined at the ��me. level am; 
r:;umde:sit flexibility c�n:'lut be obtal�:�d. The oJJo..,.� eff�ct2 c�n b� ubt;;.ined by :-2µ!�rlr:g a µ�t·t or 1lsi� whole arn:;unt uf ��:� hordwvud k.r;;.ft :Julµ with th�se n!Jr.-wcud �u!p!:1 
acd bl�ndicg th-:m1. 

In ar.y case, i� is n<iceGs&ry to bl��d �or.-wocd pslp l1avir.g a flb�r rougl;n,.,s l0w<ir than tl1at of wo;;d pulp hav:nG thlc! sam<i t:b2r l3r,gtl1 l�ve: :n mder 10 obta!n th<i ab;;ve 
effoct. I,, order to e�sily underst�nd th<l ab;,ve, �he schemalic p;;s:tionir.g (f: ber ler.gl�, VS. fiber rough�ess) of the mm -wood pulp a�cordir.g to �he przse�t inve:1tion is 
show0 :n FIG. 
rhs; outline <>f & ljlpical cr,n-wood pulp accordir.g t<> the prns,mt i�vection will be de,cr:bed below. 

Kmrnf is s.r1 c1:i11�ai timb of the Mah.-'l1.c-erm· famny., a?1d :B us�d a:t a -Rber p:am fm j:..:te m . .:b:1tit:..:tirn1, £!S B rnw mete?la! for :Jic1;:mrmaki!"!Jl as we!! &G mpes :::11-i fis�nets. The 
p�permG<:ng prop;,f\aes are e��lle'!t in etcength &ael smrn,thr.ess, ,m� g:,;e bSilky pG,:,er. 

Si�u�i ��mp belongs to--::he forr:H}' Am:1ry:!\d3c9c1e a�d Es cu!--::ivmed ir. Cemrn! :1nd SQuth Am�ri�B, Africu s.rid the !ike. It is sc1id ttmt f:b�r :s co!!9cted fro:r. the !Bmms rmd 
LJ:;ed :.is B pui:=• rnw matmla! fn & ta 7 yeBr<J. Th� pBpmrr:0�lr.g prnpertt�s ;Jrn m::ce!!e?1t ire watm ab::mrptlc11 ar.d giv� a pape? witti !cw r:g;dJty. 

Ab-Bes, s:m1 kriow!'! ss Msn;!s, hemp. :s c1 pem:irilai tie�b belo11g!ng tf.l t!ie fornliy Mus&c�ae. Cu!tiva::erl ir. th� Ph!!ipplner, sm:l Cemra! J1n1�ri�, fiber ;s mct:-&ci�d from the 
i-2,av�s. The papmmaki?'lg c;,,a:-2.ctHisti12s Bf� fin►::: fibNs, 
Gives papers d very high stre�gth. 

Espsrto :s B pere0c:al he,b belemgi�g ,o the fam'iy Grnmineae ,n:; is m;lt:vated an North Africa, Spai� and the like. lvlo,tly use•:! foe pBperma'<ing, the ::,apecmsking 
praperties giv<i t�in ""d hulky ,.,apers. 

B<.1,�boo :s <.1 pere'!n:al ::>l<.1nt 3nd :s used 3, a rnw mater:<.1' tor p<.1perm<.1<:ng in C�i�G a�d the l'ke. The papermak:cg pr-:,per.:e, am ex,:,eller.t ic water <.lDSO'!Jl'on G�d g:ve a 
p;;per with low rigidity. 

-Strn\\'S u:-e ;..me,d as u rnw rrmt�ri&i for pap►1-rmakl:ig fn reg!n:-:s w�ere fo?"•:::st l"G$)LI!"Ces urn sc&rc;:: &-s an uttern�th.r<= ta wacd. The p&p-3rmaklng pmperttes 3,r,e v-ery fi�e 
fi�e,s, excelle�t 1€:<:�re a�d smoothness. 

At !�ast one k:nd nt Hmm:: �o:-:-wacd p:J!ps mBy b� bi-2mfo�, b�t :t 1s s!so possible to �}l;:nd two <Jf mme kk:ds depending o� the rnqu\rnd qua:ay iri addition to the fle>:ib:i;ty. 
Rs,>ser, a combination r;f 3 plural=ty of compr;ucdo is more preie,�ble bec;;us<l the individual characteristics can be u,=liced and th.; syner;.)'st:r. effact can be �xert.;d in the 
ft.;�ib:lity. i',nd, th€ averng€ f:b€r "'"ghneso cf th,; whol€ pap,;rmaki�g row materi<>I p�•r, which c;;,nsiots ai noc-wood r,::I� and wor;d p�b th,! meo'l:s th� above rnnd:tiarn, 
is 6 mg / 1 Q(l m m :o:r;rn, 16 m� / ·1 
Waer, i� is :ess thar. 00 m, tl13 ,;ffect o< the �rnse11t :nven1:011 is ,.�aibited. 

In the ,r .. s�m i1wem:r;r1, th2 '"'ti<J uf ,::<, non-wr;<Jd pulp 1'-' be rr:ix'-'cl wi!h 1:1 .. w<Jod pwlp is ;,rrof<,rnb:y :.t i<la;r;! 5% b� w2i;:ii1t (bas<,d on tho, r,aµer makin;:i m�te: i;;I), mr;rn 
pcefernbly 5 to !!0% by WGight. parti-:ul;;,ly preforably 1 G �o SQ% by weigct. Most �rnfora!:ily. If �hG above.;ne�tioned nos-wood pulp ccm�m is less 1�:�r. 5% �y wzight, 
sati�tactm--_., f:e:,dbmr-1 canrmt b� obti:3!ned1 i3J'ld 1f it ex,:eeds 80':t by weigh-::: �o fmth-er irr:w<Jvem�m: i� tlexlbm� ls ,:iDse�ved. 

111 add:tio1;, �ice� s«m;, of,I;;, �DOY<l �on-wo-:,d p�:ps l;ay� higher &trnr.gtt, tl1an wmd p�lp whe:1 not beaten, � dry paper s�r0ngthm,11g Bgenl ,rnd t,estir:g a,e not 
nec�ssary �nd th1:1 �mpm str•:::ngth c3n be ;mpmvi::d. ;:u:iher, depending -:m the item, n !s pm1sib!e t,Ji be!it 3!! the :Japer��akl�g rnw m£!ti::rlals tc t�e e:d:ent th�t fl1:1xitimty :G 
rm-:: i�p:air-ed, or se:Jarate beat-en tc tieat .-:m?J woGd p�!p. 

A�hough the rnaso� why the abc,e effects am ot,ta:ned is net always clear, th0 ,:hsrnct0r:stic af the fil:>er roughr.e�s ,of the cor.·wocd P"IP grea11y rnr.tr:b�tes t,:, the 
flff:db:lity af crep,e ps::ier s;,.ich as ti�su,e pa:Jer tram t�e re;;u!ts nt -::h-e stud}f by th,e pre,;er.t inv;arrl:ors. I four,d that 

That :s, as described abo,e, atth,:,ugh t�e n,:,n -wood pulp f,b0r '" the pr0sm, invention has a ftbec :engt� eq"al to a, ,or.g;;r than th3t ,:,f w@d pulp, it ha, fae sam0 fib0c 
length !-eve! as se,en tram t�e fit.er rcugh:-:e5s. S!:-:co;:- fae tibern 3re ti:-:e- thar. t�ose ot 'NDod pulp., 3nd the f1bers themg2ives are .l5Upple a�d htwe ex-:::elio;:-n"!: i�te:iiber 
bond:r,9 abili,y, the �ynerljisf:c eff�ct of ,::e \wn caus�s \hr; crepe \l1 be fom1ed wi\h a ·•ar:kee dryer, and ,::er. ;; f:n� cre;;e i, former; end the r:gidity is increased. It !s 
pre.scm .. d rJ1?.t tl1r; crnp<i Sllrface has ?. :erlllc�rl mugt1rie% "'rn! tl1r; s:::cr,-,�n.J$S r,f\�e r:rnpe �urfor: .. ::a� di��ppe�rerl a::rJ the Bmocrt,r.e% ..,; the ollrfaca; �a. im;,rc,erl. 
acd ,ha! the crnpr, 11,;s strr;r1gtl1 and i� a;;ft \() t:i .. tt>ur:h arirl tu"r:h. 

1:ac:a: t:s�u<,, ,oilet ti$SC<l, paper tr,weL wi;, .. ,, r,!c. ar<i ar;plir;rl tt1 tbe. crn�e r;ap�r ac�wrl'ng Ir, th� r.rnam1t :r,ven!it1::, a::rJ if ::oces�"'ry, a w<lt µ,;per s!rnr.gt::e.r.i:1g agw,t 
SlH;h as �:H2hfam:d2 i µoi.Y:::m:n� / -eµ,k:h!ur:;hy:.fr:n re3in :;r � d:spers�nt swd: f:S f'JO!yffihy!em� oxide d:.!dn� :)t1:){:!r:·'rn:1ki::!J. Car: b{:! us{:!d �:;g-ether. A d:sper3f!nt :s !1{:!{;e8£�:y 
eopecielly whee bl-:mdir,g locg fibers �uch as abaca. 

[OG37j 

A non-wm,� r,t1lp was rnmrvllndarJ as shc,wn ir. rahl.; 1 (all tmbeat<Jn) ,o a wor,rJ rel,., mns1sfog r,f a0/�0 soilwr,od krnft rel,., ; harrJw,md kraft r,t1lp, anc 0. 1 �% 
pa:ye.thylem, nxi�e was adrle.d as s rlisp<irssrr! (oa:rnd). fl"'w :i:al�ri"'I" fo: papermak:r,g), pr,�;amidr; f r,nlyem:r,e / 

0.1 2% of epi�hlomhydrin r�sin (fm pape,makir.g mmeri�I) was added to each, end �re�e p�per (c,�pe ,atio 20%) hav,11� � basis we,gat 01 1 5 g I m  2""' pmduced by s 
1mg n;;t Yaeke<c ma<chin<c. After that, th0 crepe paper was ::,roc�ssed Into two pi'es a�d sutlJ0ctea to a q"alltyt0st. 

Ccm:-;a:-stlve pmd:...:ci 4 IB s ccise w!':e:-z 1 00% of wood pulp is E..:se� SB a raw mBte:-la!, 0.1 % Qf 8 cci1lcri!c Bofter.lr:g age:-:t {fer paperrrmki::g rsw rr.Gt�fi&I) !s :3dded ia 
rEJdj�ki:: 1n th� 3bove chemicB!s, c1:u:l pspffff'!skfng is p,erfof?"!1t1d ��de! t�e rmme com:Htiamt 3B sbove. The �t13Burir.g methads {!f various qusHty tests \\'W be described 
b<clow. 

Bulk: "�p0r thi�kreso (m when 1 O pl:es cf >flmples me s1�c,�d) 
m) was made bulky. 

T;::nsl:e stmngth: A s�mpi<= was cut irit,:i a w:dtti ot l S mm l� the MD am� CD di?"ect:oris, t�e te-1sne st�<=ngth ln each djrectfo:-: wss me�s:...:re-:l w:th crm ply, c1:-cd the valu� 

calcu:a,erl by tl1& followi:,g e�ua',iDr. was tak<i11 as ,h<l ter.sile st,&ng1l1. T2nsil& ,trn:,g!t, (g) • (MD ter.sillc! strnngtl; x CD te:1Gils strnng!h) in. 

W?.tf:• Qbsvr-p�inn: 0.01 m! vf wt1��r was:; dr-vppe.d n:1 ti:� svrfQ-r.e. of {he smnpl�, 
Tim" tr; absorb (s<,cm:cls) 

S<iftrieo$: Me.esur..d by a; �a::rJli:1g tesr.s,r me,i:;;�, w:1i!:h is one. o: r.h<l :11<!thllda ·for m'-'��u;:r,g t:1e. text1,r2 u: a w<iv�r, fal>r:r; ,1�$c,ib"'1 :r, JIS I., 0%. u.i�g a tensilo, 1 .. s,er. 
th2 m;;Jti:o:um rns:s,sr,co, (g) wh2n the samµ:" was r;�llerl u"t frnrn the measmir:g ring was d .. f:n�cl as ,h., �2xibil:ty. The:efor ... :::" sm�ller '!he salu2, th2 scr,allr,r the 
m,ist�re<J rnquirnd fer pulling o�t, icdicoti:,g Ihm th<> te�ibi:i,y is >eigh. 
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Averng2 i::oeffo:.ie?'lt of frlctlm, m1d Bvernge d12vi�tion c-f ccmffici�nt of frictieri: rv�e�&um,:; with B KES-SE t�ster m�mi.lfact..crm:,; by Kate Tee�. A fr:ctior. -G!em12rr:: e,J11siati:1g ot 
a p1ane �t..1!rn sc:;ns tMe tmrface of the sample and measurns it rMe s�a!!€r the a..,.,ernge 1,:r::::on co€ffici€nt i;;, tMe e:s&!.e, it !� to s;lp, and the ;;mailer th€ ave:-ag€ dev:ation 
i�, th;, $�aller !!1;; gra:r,in�$� i$. 

Sensory mmprnhemiY<: eval,Iation of softn�ss: aen p,melists evaluated the foel and ,ouch of the hencl. ah;;, eval,Iation standard i, A: very scft S: soft G: ncrmal 

[0046] 

l'Tahle 1 )  

l\s i�  cl,r,�r frcm t11e res�H� :n  t11e t�ble, eacli of  t11e fll'Oduct� o:  th;, pre�ent ,1w;,11t:cr, obtai11ed in tri;, GA�mples ,s  a ccm��r&tive fll'Oduct 1 con!�:n,119 1 00% o:  wood puip. 
Compa�'3d with, the �mfac-3 sm�othn'3ss and :1mcy-like foe! s:gr1iflca1T:::y impr,:ive flexfb:i!ty, snd the t'3nsi!e �tm:igth, 
tt was 2.lso ex,::,e:!�nt i� bulk. T�es-2 are bec2use the 11on-wom:l p:..:ip of the preser:t imm11tien has ur:i,::ue f;ber mc-rpho!c-gy and f;ber i:harni:,ter:stic&a 

�n Ccmpa.rative P�Qduct Z, 13!most no ;mprov�me�t in f1exlbility wa.s obsN\.•ed, a�d i!1 Compmativ-3 �:-adu•:-t 3, nc lmprove:r.e11t :n fle>:ib:My QVer the pm,:;uct ,:if th� prnsef!t 
ir:ve:it!m� was 1Jbser.;ed, Fl:rtherj 1� Cmr.paratlve pm.:::uct 4i a;though the tle}:ibWty was fmpmved ta some -:xte�t, th� stref'!gth was reduced accc-rding!y, 

l0049J 

l\s d<Jscribed 1:bove iri deta:I, acc0rding to ,h<l p,e9e�t i11v<JI1tion, &t les8t DS<l non-wcod pulp hav:ng .i flbe, rauglin<Jss of le8s th1:11 ·1 � m;, / ·1 GO m is blended w:,h wood 
p:..:!p ir: i1n Grf'loum ,:1f �t !!!'�st 5% by v•:eight {bi1sed or: i1 p3pBrm3kl:ig f'!w:::eri�I}. n ls 3 crzp� I:-efflT!iE-r:t, whl�h giv�s i1 smoath G�d snk1 f3e; 1a th� C!�p� :liLirfac�1 th�rnby 
s:gait:mnt:y :mprvving the tls�ibility �nd fu-thN incrnssing th@ at,mgth ra1ha, ,has �@cmasiag ,ha strength a�d bell<, waich csnoo1 ba nbtaansd wi;a s 5Dft@ning ag@nt <Jr 
ths likR :3,ing effoc, 

•··················································································································· •······ comi11uatio11 of tt,e from pag<l (51) ln1.CI. 0 ld<JI1@cation cod;, lnt<lreai r<,f;,rnnce 
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* � � � tt IA.I © � tt 9 -Q :g:B I¥ ©  r�, © r�, 1± i;J):g: B  o/.1' 1= ilS l.' t ,  B* r�, 1± tJJ :g:B o/.1' © qi r�, :g:B {l1. 1= B� 
It G ;h, t • :g:B 1-1 � � t� 9 -Q qi r�H.t � ti& :n: 9 -Q c � I= , AA BC • :g:B 1-1 � till �i 9 -Q U ti& :n: • till �i 
/] 5$: '"f � -::, "( ' 

AA BC . :g:B 1-1 0) '"F JJ 1= ii B� L, t , AA BC qi r�H.t c ;: ;h, © f.lij -ffllj © U c © r�, 1= ii . � � d:> :i6 t,- cl:: 
? I= l., t lf� L) 11 It -Q I f� c , 

AA BC f.lij -m11 0) u 0) u r�, A , , :., J: LJ t �.R l,, � � � � 9 -Q till �i J:l= HIH& tH!J; � • � , ;: n 0) ;IIH& 
:g:B o/.1' I= cl:: -::, t AA BC • :g:B 1-1 c AA BC ii • c © tt .g- :g:B o/.1' � � -::, t:: t� 1iJ '"f AA BC qi r�i U © f.lij -ffi1J I= � -Q 
cl:: -3 1= L, t , f.lij -ffllj 0) U c f.lij �i/ii :g:B c 0) r�, 1= r�, �i'i!i � 1i j:� L, t:: t� 1iJ '"f � B* r�, �i'i!i � �i L, t AA BC U r�, 1 0  

A I '\  :.., 0) � :i: � I= ![ -::, "( lf� L) 11 It -Q I f� c , 
AA BC qi M U © AA BC m . J: Y t '"F JJ © 6 � � i;JJ - • :n: 9 -Q I 8 c � i; � -Q ;: C � M • c: 9  

-Q r�, 1± tJJ :g:B o/.1' 1= ilS it -Q u ti * • till �i /J 5! o 
Ul * lli: 2 ]  * � � � tt IA.I © � tt 9 -Q :g:B I¥ ©  r�, © r�, 1± tJJ :g:B o/.1' 1= ilS l.'  t ,  B* r�, 1± tJJ :g:B o/.1' © qi r�, :g:B {l1. 1= B� 

It G ;h, t • :g:B 1-1 � � t� 9 -Q qi r�H.t � ti& :n: L- t:: � I= , AA BC • :g:B 1-1 � till �t 9 -Q t:: d:> © • till �t tl 
� '"f � -::, "( ,  

AA BC . :g:B 1-1 0) '"F JJ 1= ii B� � ;h, t , AA BC qi r�H.t © ...t �i/ii �i ff :g:B c f.lij -ffllj © U c © r�, 1= � d:> :i6 * 
;h, -Q cl:: -3 I= L, t 'e- k B� ii': � ;h, -Q ii . c , * t& :g:B o/.1' I= cl:: -::i t AA BC • :g:B 1-1 c AA BC ii • c © tt .g- :g:B o/.1' � � -::i t:: tO J '"f AA BC qi r�H.t © ...t �i/ii 20 
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Ut * lli: 5 ]  

AA BC till �t FF.I *  t& �t W; • � 1= It , iHill �t FF.I *  t& �t W; • � f:J\ G fil B� � ;/1, -Q /]\ � � � tif 9 -Q /]\ 

� � � tt tJ{ , AA BC n :i6 J-J. :rL � * L- t:: AA BC A 1J 1J .:i. - � JI, t- 0) n 1::J :i6 J-J. 1= 1-¥ -::i t :ir� LJ 11 it G 

;/1, -Q it * lji 4 1= BC ti 0) � till �t tl � 0 

[ � Bjj 0) Bf � t.,i: m Bjj ] 

U.t ffi o/.1' Ir ] 

[ 0 0 0 1 ]  * � Bjj It , * � R .  tt IA.I © �  tt 9 -Q :g:B I¥ ©  r�, © r�, {± i;J):g: B  o/.1' 1= ;IS l.'  t , B* r�, {± i;J):g: B  o/.1' © qi 

r�, :g:B{:l1. 1= B� It G ;/1, t � :g:B t-1 � � tif 9 -Q qi r�H.t � ti& :n: 9 -Q c � 1= , � :g:B t-1 � till �t 9 -Q U ti& :n: 
� till �i 1i i! , & tJ. ;:  © qi r�H.t � ti& :n: L- t:: � 1= � :g:B t-1 � till �i "9 -Q t:: d:> © � till �i tl �  1= � 9 -Q 20 

[ � � J:.t ffi ]  

[ 0 0 0 2 ] 
m 1f. ,  * � a •  tt � 1J 7 ;,J- - .b. 9 -Q � 1= , � tt 9 -Q :g:B I¥ c L- t ,w11 ;{_ 1i r.s r�, c i□ � c 0) r�, 

0) r�, {± i;J):g: B  o/.1' � � ti& :tt 9 -Q ;: c I= cl:: LJ , - -:> 0) :g:B I¥ c L, t ft < {t l,' t:: l,'  c l,'  -3 • � i:J{ ±i!fl ;{_ 

t l,, -Q o r�, 1± tJr nB o/.1' � ti * 9 -Q t:: d:> 0) I i:t. it a 1.z :ti � � n t l,, -Q tJ{ , qi r�, :g:Hu= a •  tt 0) 

• *Il J-J. :g:B t-1 "f iv.> -Q U tJq� It G ;/1, t l,' -Q � .g- 1= It , ;: 0) cl:: -3 tci: qi r�H.t It , - �It 1= r�, {± i;J):g: B  o/.1' 

I= ;IS l.'  t � :g:B 1-1 � '"F 1i i:J, G � tif 9 -Q t © "f iv.> -Q ;: c i:J, G , -f © ti& :n: {'F � tJ{ 12!3 i1t l = t.,i: -Q o 

[ 0 0 0 3 ] 
9 t.,i: P 'f::J , qi r�H.t � ti& :n: 9 -Q I= It , ;: ;/1, � !I! I= fl � lf� -Q t:: It "f It ...t 1i 0) � :g:B 1-1 tJ{ 1' 3i;' � 30 

tci: �t 1iJ c tci: L) , 4if I= � :g:B t-1 tJ {  -f © qi r�, :g:B{:lu = i1S t,,  t m .:f. � fl' L- t � � © :g:B t-1 � fill 1i 1i,J I= � 

tt - {t {t L, t:: t 0) "f iv.> -Q � .g- It , � :g:B 1-1 It � '"F L, -t-> 9 < t.,i: -Q o L, t:: tJ{ -::, t , qi r�i U � ti& :tt 

9 -Q © 1= :$'c .ll -::, t , ,Wlj ;{_ Ii -1.& B� © � J:Hl � � � B� It t � :g:B t-1 � � tif L, t ;IS < �' • � � t.:. t 

� < 0) .:J=. r�i tJ{ i:J, i:J, -Q ;: c I= t.,i: -Q o 

[ 0 0 0 4 ] * t:: , qi r�H1 � ti *  9 -Q ;: c 1= J: LJ � :g:B 1-1 tJ{ 1' 3i;' � 1= tci: -Q ;: c tJ, G , ;: n � till �i 9 -Q 1i 

i:t. c L- t , ,w11 ;{_ 1i till �i m 0) a • �  � , till �i 9 "'  � � :g:B 1-1 0) r mi' 1= ;S -::i t f.lij -m11 0) u 0) r�, 1= � 

B� 9 -Q 1i i! tJ{ � ;{_ G ;/1, -Q C,W1J ;{_ Ii , 4Hlf 3t iM 1 * P .lO  o 

UHt- 3'.l: iM  1 ]  4if lffl llB  5 6 - 1 2 5 5 4 9 � 0 ffl  

[ � Bjj O) jffl ,rs ]  

[ � Bjj tJ{ A� i� L- cl:: -3 c 9 -Q ii � l 

[ 0 0 0 5 ] 
L, i:J, L, t.,i: i:Jt G , 4Hlf 3t iM 1 © W; • � I= cl:: -::, t * � © � :g:B 1-1 � till �i 9 -Q 1i i! I= cl:: ;/1, Ii , W; 

• � It ,  till �i 9 "'- � � :g:B 1-1 � *Il J-J. {-;j" It -Q 0) I= :$t .ll -::, t , i7 d:> f.lij -ffi1J 0) U 0) r�, I= � B� � ;/1, -Q t 

© "f iv.> -Q t:: d:> ,  � I= tl . � ;/1, t:: * � R .  tt © r�i {± tJJ :g:B o/.1' I= ilS l.' t , � ff ©  � :g:B 1-1 © '"F mi' I= 

ji:} -::, "( lf� L) {-;j" It cl:: ? C 9 -Q C ' a .q 0) r", � tJ{ � L, -Q ;: C 1= tci: -Q 0 

[ 0 0 0 6 ] 
9 tci: tJ 1::J , r�, 1± tJJ :g:B o/.1' 1= ilS l,, t f.lij -m11 0) u 0) r�, 1= a •  � � i� 9 -Q 1= it , u r�, A , , :., 1= ;Jc� � 

9 -Q A � © • • � - � ff © * � • • • © IA.l 6 "f R Y � "9 � - � � t.:. -Q k d:> ,  � � O) • � -

40 

m L- t:: LJ � 11 it t:: LJ 9 -Q ;: c tci: < a •  0) � � -t-i :ir� LJ 11 it 1'F � � fi -3 ;: c tJ{ 12!3 it 1= tci: -Q O * so 
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t:: , qi r�H1 � ti *  9 -Q * "f 0) r�, it �1H* qi r�H1 t.J{ :!l'B JK 1= tJ:. -Q ;: c 1= J: LJ , qi r�H1 � ti *  L- t:: 
ff It -1.& B� 0) � J:Hl � � f.J{ Bl * c fJ:. -Q ;: c I= cl:: LJ , • :g:B 1-1 0) '"F mi' I= ;S -::, t W; .  � A .L,. - ;;( I= 
lf� L) {-;j" It -Q ;: C f.J{ 12!3 it 1= fJ:. -Q 0 

[ 0 0 0 7 ] * � BJl It , ;: 0) cl:: -3 fJ:. f>t. * 0) ti � t= ff El L, t fJ:. � ;h, t:: t 0) "f , • :g:B 1-1 � t:l:J � af.J t= till �i L, 
-::> -::> , r�, {± i;JHB o/.1' © qi r�r nB {ft t= B� It G ;h, t:: qi r�H.t � � � ft -::>  A .L,. - ;;( 1= ti& :n: 9 -Q ;: c © "f 
� -Q r�, {± i;JHB o/.1' 1= t:i It -Q U ti& :n: • till �t 15 ;$; , & tt 12!3 it fJ:. {'Jc � � � 9 -Q ;: c fJ:. < qi r�H.t © ti& 
:n: ff © •  :g:B 1-1 � t:l:J � af.J t= till �t 9 -Q ;: c © "f � -Q • till �t tl � � :t.lU� 9 -Q ;: c � El af.J c 9 -Q o 

[ ti � � A� 5:R 9 -Q t:: dJ © .:f. ffi l 
[ 0 0 0 8 ] * � Bjj It , * � � � 4t IA.I © �  H� 9 -Q :g:B I¥ ©  r�, © r�, {± i;JHB o/.1' 1= t:i l.' t , B* r�, {± tJHB  o/.1' © qi 

r�, :g:B {ft t= B� It G ;h, t • :g:B 1-1 � � tif 9 -Q qi r�H.t � ti& :n: 9 -Q c � 1= , AA BC •  :g:B 1-1 � till �t 9 -Q U 
ti& :n: • till �i 15 5$. "f iv.> -::, t , AA BC • :g:B 1-1 © '"F 15 I= ii B� L, t , AA BC qi r�H.t c ;: ;h, © f.lij -ffi1J © U c 
0) r�, 1= ii • � � dJ :i6 er,- J: -3 1= L- t :ir� LJ 11 it -Q I f� c , AA BC f.lij -m11 0) u 0) u r�, A , , :., J: LJ t �.R 
l.'  � � � � 9 -Q till �t J:l= HIH& �t a • • � ,  ;: ;h, © ;IIH& :g:B o/.1' t= cl:: -::i t AA BC •  :g:B 1-1 c AA BC ii • c 
0) tt � :g:B o/.1' � � -::i t:: �t 1iJ "f AA BC qi r�H1 0) f.lij -m11 1= � -Q J: -3 1= L- t , f.lij -m11 0) u c f.lij �lir nB c 0) r�, 
1= r�Hi'i!i � 1:�qif L- t:: �t 1iJ "f �1H* r�, Bi'i!i � �i L- t AA BC u r�, A , , :., 0) � :i: � 1= ![ -::i t :ir� LJ 11 it -Q I 
8 c , AA BC qi M U © AA BC m • J: Y t r :15 © 6 � � W - • :tt 9 -Q I 8 c � i; � -Q ;: C � M •  
c 9 -Q r�, {± W :g:B o/.1' 1= t:i It -Q U ti& :n: .  till �t 15 ;$; � :t.lU� 9 -Q ;: c 1= cl:: L) , ...t BC El af.J � ii Jix L- t:: 

1 0  

t 0) "f iv.> -Q O 20 

[ 0 0 0 9 ] * t:: , * � Bjj It , * � � � 4t IA.I © �  tt 9 -Q :g:B I¥ ©  r�, © r�, {± W :g:B o/.1' 1= t:i l.' t ,  BH�, {± W :g:B 
o/.1' © qi r�, :g:B {ft t= B� It G ;h, t • :g:B 1-1 � � tif 9 -Q qi r�H.t � ti& :n: L- t:: � t= , AA BC •  :g:B 1-1 � till �t 9 
-Q t:: dJ © • till �t tl � "f iv.> -::i t , AA BC •  :g:B 1-1 © '"F 15 t= ii B� � ;h, t , AA BC qi r�H.t © ...t �l/ Hi ff :g:B 
c f.lij -ffi1J © U c © r�i I= � dJ :i6 * ;h, -Q cl:: -3 I= L, t 'e- k B� ii': � ;h, -Q ii . c , * t& :g:B o/.1' I= cl:: -::, t AA 
BC •  :g:B 1-1 c AA BC ii • c © tt � :g:B o/.1' � � -::, t:: �t 1iJ "f AA BC qi r�H.t © ...t �i/Hi ff :g:B © f.lij -ffi1J I= � -Q cl:: 
-3 1= L, t , f.lij -ffllj 0) U c  f.lij �i/r nB c 0) r�, t= r�Hi'i!i � {�':tif L, t:: �t 1iJ "f � BH�Hi'i!i � �i L, t AA BC U r�, A 
, , :., 0) � :i: � 1= ![ -::i t :ir� LJ 11 it G n -Q , AA BC f.lij -m11 0) u 0) u r�, A , , :., J: LJ t �.R l,, � � � � 9 
-Q till �i FF.I * t& �t W; • • c f.J, G fJ:. -Q ;: c � 4if 8 c 9 -Q • till �i tl � � :t.lU� 9 -Q ;: c I= cl:: LJ , ...t 
BC El af.J � ii Jix L- t:: t © "f iv.> -Q o 30 

[ 0 0 1 0 ]  

-f L, t , * � Bjj 0) .  till �t tl � 1= cl:: ;h, Ii , AA BC till �t FF.I * t& �t W; • •  0) �iir nB c AA BC f.lij -ffllj 0) U 
c © r�, © r�Hi'i!i :g:B o/.1' 1= i!lc. ii': � ;h, t , AA BC ii • � '"F 15 f.J\ G � tif 9 -Q • 3t • 4t f.J{ lf� L) {-;j" It G ;h, t 
l.' -Q ;: c tit H * L, l.' o 

[ 0 0 1 1 ]  * t:: , * � Bjj © .  till �t tl � 1= cl:: ;h, Ii , AA BC till �t FF.I * t& �t W; • •  ,t , * t& :g:B o/.1' 1= M Jix � ;h, 
t=- n :i6 J-J. :rL � * L- t AA BC •  :g:B 1-1 & tt AA BC ii • 1= fi,J it t A 1J 1J .:i. - � JI, t- � n 1::J :i6 er,- ;: c 1= 
cl:: LJ , AA BC • :g:B 1-1 c AA BC ii • c 0) tt � :g:B o/.1' � � -::, t:: �t 1iJ "f lf� LJ {1 It G ;h, t l.'  -Q ;: c f.J{ H * 
L, l, \ 0 

[ 0 0 1 2 ] 40 

� G 1= , * � Bjj 0) .  till �t tl � 1= cl:: ;h, Ii , AA BC till �t FF.I * t& �t W; • •  t= It , BHill �t FF.I * t& �t 
· - - � G fil m � ;ti, ,Q � - � � M 9 -Q � • 3t • - � - AA BC tT :i6 J-J. R � il' L- k AA BC A ? � .1  
- � J t, t- 0) tT 'f::J :i6 J-J. I= {-¥ -::, t lf� L) {-;j" It G ;h, t l,'  -Q ;: c f.J{ H * L, l,'  o 

[ � BJl © t:1:J � ]  
[ 0 0 1  3 ]  * � Bjj © r�, {± W :g:B o/.1' 1= t:i It -Q U ti& :n: .  till �t 15 ;$; t= cl:: ;h, Ii , • :g:B 1-1 � t:l:J � af.J t= till �t L, -::> -::>  

, r�, {± W :g:B o/.1' © qi r�r nB {ft t= B� It G ;h, t:: qi r�H.t � � � ft -::>  A .L,. - ;;( 1= ti& :n: 9 -Q ;: c f.J{ "f � -Q 
o * t:: , * � BJl © .  till �i tl � I= cl:: ;h, Ii , 12!3 it fJ:. {'Jc � � � 9 -Q ;: c fJ:. < qi r�H.t © ti& :n: ff 0) .  
:g:B 1-1 � t:l:J � af.J t= till �i 9 -Q ;: c tit "f � -Q o 

[ � � � � � 9 -Q k dJ © � � © M � ]  so 
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[ 0 0 1 4 ]  * � BJl 0) H * L, l,'  - � nffi M 1iJ I= f* -Q r�, f± tJl :g:B o/.1' I= ;IS It -Q U ti& -:tt � till �i 15 ;$; It , ,W1J ;{. Ii *  
� � � 4t � 1J 7 ;,J- - 1,. 9 -Q � 1= , * � � � 4t pg 0) � H� 9 -Q :g:B I¥ c L- t 0) ,wI1 ;{_ 1i r.s r�, c i□ � 
c © r�, © r�, f± tJl :g:B o/.1' � ti& :n: 9 -Q ;: c 1= cl:: L) , - -::> © :g:B I¥ c L, t ft < ft ;{_ -Q cl:: -3 1= 9 -Q ;: c 
� El af.J c L, t f)l-( FF.I � ;h, t:: t 0) � iv.> -::, t , � 1 ( a ) ~ ( d ) I= ,rs 9 cl:: -3 I= , r�i f± tJl :g:B o/.1' 1 
1 0) qi r�, :g:B fft 1= �� It G ;h, t � :g:B t-1 1 2 � � j:� 9 -Q qi r�H.t 1 3 � ti& -:tt 9 -Q c � , qi r�H.t 1 3 
t.Jql& :tt � ;h, t:: ftt 0) r�, f± tJl :g:B o/.1' 1 1 0) � :g:B t-1 1 2 � t:/J � af.J 1= till �t 9 -Q t:: 6b 1= FF.I l,' G ;h, -Q t 0) 

� iv.> -Q 0 

[ 0 0 1  5 ]  
-f L, t , * � AfE M 1iJ © U ti& :n: � till �i 15 ;$. It , � :g:B 1-1 1 2 © '"F 15 1= ii �� L, t , qi r�H.t 1 3 1 0  

c ;: n 0) f.lij -mI1 0) u 1 4 c 0) r�, 1 =  ii � 1 5 � :ir� LJ 11 it -Q I f� c � 1 c b ) * P.� ) c , f.lij -mI1 0) 

u 1 4 0) u r�, A , , :., J: LJ t �.R l,, � � � � 9 -Q till �i m 1IH& tU!J; � � 1 6 � , ;: n 0) ;IIH& :g:B o/.1' 
1 7 1= J: -::i t � :g:B 1-1 1 2 c ii � 1 5 c 0) ft .g- :g:B o/.1' 1 s � � -::i t:: t� 1iJ � qi r�, u 1 3 0) f.lij -mI1 1= 

� -Q J: -3 1= :ir� LJ 11 it -Q I f� c � 1 c c ) * P.� ) c , qi r�, u 1 3 0) ii � 1 5 J: LJ t r :n 0) :g:B 
o/.1' � tJl 1¥.fi ti& -:tt 9 -Q I f� ( � 1 ( d ) * P.� ) c I= cl:: -::, t tl Jix � ;h, t l,'  -Q o 

[ 0 0 1  6 ]  * � nffi M 1iJ 1= cl:: ;h, Ii , r�, f± i;JJ :g:B o/.1' 1 1 It , ,WIJ ;{. Ii r.s r�, c i□ � c 0) r�, � f± i;JJ -Q cl:: ? 1= �� It 
G ;h, t:: :g:B o/.1' � iv.> -::, t , � 1 ( a ) I= ,rs 9 cl:: -3 I= , � *Il :g:B 1-1 � iv.> -Q f.lij -ffiIJ © U 1 4 & tJ. ;: ;h, G 
0) ...t �i/r nB r�, 1= � �� � ;h, -Q � :g:B t-1 1 2 1= cl:: -::, t Im * ;h, -Q r� M :g:B o/.1' 1= , f± tJl � -t-> 5 I F , iffl F � 
t.J{ �� it a; n -Q ;: c 1= J: LJ , � ft 9 -Q :g:B 1¥ 0) r�, � t±:1 -"  LJ i:iJ i� 1= f± tJJ -Q :g:B o/.1' � cv., -Q O * t:: , * 20 

� nffi M 1iJ I= cl:: ;h, Ii , � :g:B 1-1 1 2 It , o/.1' tIJ � 1 2 a , 1 2 b � ;m .:J=. 1 9 � fl' L, t fill 15 fi,J I= � 
ft - ft 11:: L- t tl )ix � n -Q t 0) � iv.> LJ , r�, f± tJJ :g:B o/.1' 1 1 0) qi r�, :g:B fft 1= it , m .:J=. 1 9 1= m ft 9 
-Q :g:B fft I= ;IS l.' t A , , :., qi :9i!: :g:B o/.1' � � :g:B 1-1 1 2 � '"F 15 iJ, G 3i;' � L, t � t� 9 -Q t:: 6b I= qi r�H.t 1 
3 iJ{ �� It G ;h, t l.' -Q o * � nffi M 1iJ 0) U ti& -:tt � till �i 15 ;$. It , � :g:B 1-1 1 2 � t:/J � af.J I= till �i L, -:> 
-:> , ;: © qi r�i U 1 3 � � � .§. -:> A .L,. - ;;( I= ti& :n: � � -Q cl:: -3 I= 9 -Q t:: 6b 0) 15 ;$. � iv.> -Q o 

[ 0 0 1  7 ]  
fJ:. ;IS ,  * � nffi M 1iJ 1= cl:: ;h, Ii , f.lij -ffllj 0) U 1 4 It , ,WIJ ;{. Ii ffl 1 0 0 ~ 1 2 0 m m f� BL m 1 

0 0 ~ 1 2 0 m m f� Jl 0) A � � 0) �e M 1¥.fi mi' M t� � � l., t ;IS L) , qi r�, U 1 3 It , ,WIJ ;{. Ii ffl 1 
0 0 ~ 1  2 O m m f� Jl , m 1  O O ~ 1 2 o m m f� Jl © "A � � © �e M l¥.fi mi' M �t � � l., t l.' -Q  
o * t:: � :g:B t-1 1 2 It , ,WIJ ;{. Ii �ill 1 0 5 ~ 1 2 0 m m f� Jl , � � 1 0 5 ~ 3 0 0 m m f� Jl 0) 30 

A � �  0) �e M 1¥.fi mi' M �t � � L, t l,'  -Q o � G I= ,  ,WIJ ;{. Ii �ill 1 0 5 ~ 1 2 0 m m  f� Jl ,  � � 1 
0 5 ~ 3 6 0 m m  f� Jl 0) A �  � 0) �e M 1¥.fi mi' M �t � � 9 -Q -ffllj 15 � 2 0 iJ{ , U 1 4 1= cl:: -::, t � 
t� � ;h, t , � :g:B 1-1 1 2 c ffi: ii!UJ:. 15 fi,J I= fil �� L, t �� It G ;h, t l.' -Q o * � AfE M 1iJ I= cl:: ;h, Ii , U 
1 4 0) � ...t 1= fft ii': 9 -Q :g:B o/.1' 0) -mI1 :n � 2 o it , � :g:B 1-1 1 2 -t-i ii � 1 5 0) �iir nB t.J{ :ir� LJ 11 it a; n 
-Q :g:B o/.1' � iv.> L) ' u 1 4 I= t� � 9 -Q :g:B o/.1' C L, "( lf� L) t& ? ;: C iJ{ i:iJ 1i� fJ:. :g:B o/.1' � iv.> -Q 0 

[ 0 0 1  8 ]  * t:: , * � nffi M 1iJ I= cl:: ;h, Ii , � 1 ( a ) ~ ( d ) I= ;IS l,' t r�, f± tJl :g:B o/.1' 1 1 It , f± tJl � -t-> 
5 I F , iffl F � � jOO '.§'. ti& -:tt L, t:: ftt 0) � *Il Jj. tl � 0) Jj. 0) �t 1iJ � ,rs � ;h, t ;IS L) , f.lij -ffllj 0) U 1 4 & 
t.f. � :g:B 1-1 1 2 It , lffl r:J M �t iJ{ ,WIJ ;{. Ii �ill 2 6 0 0 ~ 3 6 0 0 m m f� Jl , � � 2 7 0 0 ~ 3 0 
0 0 m m f� Jl 0) A � � 0) r� M M �t � M }ix L, "( l, \ -Q O * t:: � :g:B t-1 1 2 -t-> -ffllj :n � 2 0 It ' 1) 7 40 

;t - .L,. I $ © �  7 ff I= ;IS l.' t It , ;R #- t& I= cl:: -::, t � l.' B.� � ;h, t :::R #- � :g:B o/.1' I= i!lc. ii': � ;h, -Q :g:B 
o/.1' c tJ:. -Q t © � iv.> -Q o 

[ 0 0 1  9 ]  

t L, t , * � nffi M 1iJ I= cl:: ;h, Ii , � 1 ( b ) I= ,rs 9 I f� I= ;IS l,'  t , qi r�, U 1 3 c ;: ;h, 0) f.lij 
-ffllj 0) U 1 4 c 0) r�, 1= 'e- l.z lf� L) {-;j" It G ;h, -Q ii � 1 5 It , ,WIJ ;{. Ii �ill 1 0 5 ~ 1 2 0 m m  f� Jl ,  
� � 1 5 o ~ 2 1 o m m  f� Jl © A � � ©  �e M 1¥.fi mi' M �t � � L, t l.'  -Q c � I= ,  qi r�H.t 1 3 © 
'e- -ffiIJ mi' c , f.lij -mI1 0) u 1 4 0) -mI1 mi' c 0) r�, 0) r�HiHB o/.1' 0) � � 1= ;Jc� � 9 -Q , ,wI1 ;{_ 1i 7 9 o ~ 2 6 
2 5 m m f� Jl 0) � � � � l., "( l, \ -Q O 'e- ii � 1 5 It ' qi r�, u 1 3 0) 'e- -ffllj mi' C ' f.lij -ffllj 0) u 1 4 
0) -mI1 mi' c 0) r�, 1= � 6b :i6 * n -Q J: -3 1= L- t , � :g:B 1-1 1 2 0) r mi' 1= ;s -::i t 'e- 1.z i!lc. ii': � n -Q c � 
1= , � 2 1= ,rs 9 cl:: -j 1= , ,WIJ ;{. Ii ii � 1 5 0) '"F mi' -ffllj f.J\ G ...t 15 0) � :g:B t-1 1 2 1= fi,J It t , ,WIJ ;{. Ii so 
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7 1f A 1J 1J .:i. - � (J) A 1J 1J .:i. - � JI, t- 2 1 � n 1::J :i6 t,- ;: c 1= J: LJ , � :g:B 1-1 1 2 (J) r 1i 1= 'e­

l:( ii B� rm � � ;h, -Q ;: c I= tJ:. -Q o 

[ 0 0 2 0 ] * t=. , � 1 ( c ) 1= ,rs 9 I f� 1= ;IS l,' t ,  � :g:B 1-1 1 2 c ii � 1 5 c (J) ft .g- :g:B o/.1' 1 8 � � -::,  

t=. t� 1iJ � :ir� LJ 11 it G n -Q till �i m * t& t� W; � � 1 6 it , ,w11 ;{_ Ii 2 o o x 5 o x 4 . o (J) 1¥.fi mi" 

M t� � � 9 -Q il M � ( =f -'\' :.., .z- Jt, :g:B 1-1 ) � iv.> -::, t , � 2 I= t ,rs 9 cl:: -3 I= , qi r�i -:J v - t- :g:B 

tJ{ 2 o o m m © �ill © 3¥ ±.§. fJ:. * �t (J) * t& :g:B o/.1' 1 7 � M Jix L, t l.'  -Q o till �i FF.I * t& �t W; � � 1 6 

It , f.lij -ffllj (J) U 1 4 r�, (J) U r�, A I '\  :.., L J: L) t �.R l, \ ,WIJ ;{. Ii 2 1 3 0 ~ 4 8 6 0 m m f� Jl (J) � � 

� � l., "( ;IS L) , qi r�, -:J v - t- :g:B 1 7 (J) ...t '"F f.lij -ffllj � :g:B 1= i!lc. @': � ;h, t=. 5 0 m m (J) �ill (J) 1) ::r :g:B 2 

2 � �'f. -ffllj 1= � t±:1 � ii" t=. �t 1iJ � , t (J) * t& :g:B o/.1' 1 7 (J) 3¥ ±_§_ fJ:. � mi" � ii B� - {t {t � ;h, t=. � :g:B 1-1 1 0  

1 2 & tJ. ii � 1 5 (J) f.lij -ffllj mi" 1 =  'e- k i$ ff � ii" -::> -::> ' ;: ;h, G (J) f.lij -ffllj 1= - � lf� L) {-;j" It G ;h, -Q O * 
t=. till �i FF.I *  t& �t W; � � 1 6 It , � :g:B 1-1 1 2 c ii � 1 5 c © tt .g- :g:B o/.1' 1 s � � l.' B.� 9 cl:: -3 I= 

L- -::> -::> ,  qi r�, u 1 3 (J) f.lij -m11 1= � -::i t fil B� i!lc. ii': � n -Q c t1; 1= , � B* till �i m * t& �t W; � � 1 6 

(J) f.lij �i/r nB c f.lij -ffllj (J) U 1 4 c (J) r�, 1= ,WIJ ;{. Ii 1 5 0 ~ 3 0 0 m m  (J) r�H'i!i S � �i l., t=. �t 1iJ � 'e- k 

rm � � ;h, -Q ;: c I= tJ:. -Q o 

[ 0 0 2 1 ]  

;: ;: � , till �t FF.I * t& �t W; � � 1 6 (J) qi r�, -:J v - t- :g:B 1= cl:: -Q * t& :g:B o/.1' 1 7 1= It , ,WIJ ;{. Ii 2 

o o ~ 3 o o m m f� Jl (J) t:: ':J =f � � � (J) tT :i6 J-J. fL 2 3 tJ{ , ...t '"F 2 ffi ( H * L, < It ...t 

r -=f .� �t ) 1= lffl r:i M )ix � n t ilS LJ , ;: n G (J) n :i6 J-J. :rL 2 3 � * L- t � :g:B 1-1 1 2 & tJ. ii � 1 

5 1= (i,] it t ,w11 ;{_ Ii 7 1f A 1J 1; .:i. - � (J) A 1J 1; .:i. - � JI, t- 2 4 � n 1::J :i6 t,- ;: c 1= J: LJ , till �i 20 

m * t& �t W; � � 1 6 it , tt .g- :g:B o/.1' 1 s � � -::i t=. �t 1iJ � � :g:B 1-1 1 2 & tJ. ii � 1 5 (J) -m11 mi" 1= �i 

rm 1= :ir� LJ 11 it G n -Q ;: c 1= tJ:. -Q 0 

[ 0 0 2 2 ] 

� G I= , * � nffi M 1iJ I= cl:: ;h, Ii , till �i FF.I * t& �t W; � � 1 6 � lf� L) {-;j" It t=. ff , � 1 ( d ) I= 

,rs 9 I f� 1= ilS l,,  t ,  qi r�H.t 1 3 (J) ii � 1 5 J: LJ t r 1i (J) :g:B o/.1' � , ,w11 ;{_ Ii / ::::i � 1J � � m l,, 

t -1;JJ 1¥.fi ti * 9 -Q ;: c 1= J: LJ , qi r�H1 1 3 (J) ti * ff (J) � :g:B 1-1 1 2 tJ {  t:1:1 � 1Y-.J 1= till �i � n t=. , * 
� nfE M 1iJ © � till �i tl � 1 o tJ{ � � I= M Jix � ;h, -Q ;: c I= fJ:. -Q o 

[ 0 0 2 3 ] 

9 fJ:. P 'f::J , * � nffi M 1iJ (J) � till �t tl � 1 O It , ...t :im. (J) cl:: -3 1= � tt 9 -Q :g:B I¥ (J) r�, (J) r�, {± -l;JJ :g:B 

o/.1' 1 1 1= ;IS l,'  t , ;: (J) r�, {± -l;JJ :g:B o/.1' 1 1 (J) qi r�, :g:B {ll. 1= B� It G ;h, t � :g:B 1-1 1 2 � � tif 9 -Q qi r�, 30 

U 1 3 � ti& :n: L- t=. � I= , � :g:B 1-1 1 2 � till �t 9 -Q t=. 6b © till �t tl � � iv.> -::i t , � :g:B 1-1 1 2 © '"F 

1i 1= ii B� � ;h, t , qi r�, U 1 3 (J) ...t �i/ii �i ff :g:B 1 3 a c f.lij -ffllj (J) U 1 4 c (J) r�, 1= 'e- k B� @':  � ;h, -Q 

ii � 1 5 c , * t& :g:B o/.1' 1 7 I= cl:: -::, t � :g:B 1-1 1 2 c ii � 1 5 c © tt .g- :g:B o/.1' 1 s � � -::, t=. �t 1iJ 

� qi r�H.t 1 3 (J) ...t �i/ii �i ff :g:B 1 3 a (J) f.lij -ffllj 1= � -Q cl:: -j 1= lf� L) {-;j" It G ;h, -Q , f.lij -ffllj (J) U 1 4 (J) U 

r�, A , , :., L J: LJ t �.R l,, � � � � 9 -Q till �i m * t& �t W; � � 1 6 , = J: -::i t ti lix � n -Q ;: c , = tJ:. 
-Q 0 

[ 0 0 2 4 ] * t=. , * � nffi M 1iJ (J) � till �t tl � 1 0 1= cl:: ;h, Ii , � :g:B 1-1 1 2 & tJ. ii � 1 5 (J) -ffllj mi" 1= lf� L) {-;j" 

It G ;h, t=. till �t FF.I *  t& �t W; � � 1 6 (J) �i/ii :g:B c f.lij -ffllj (J) U 1 4 c (J) r�, 1= It , ,WIJ ;{. Ii 1 0 0 ~ 3 0 

o m m f� Jl © r�i �i'i!i s tJqi -::i t t,, -Q © � , ;: © r�i �i'i!i :g:B o/.1' 2 5 1= i!lc. ii': � ;h, t , � 3 C a ) & tJ. 40 

( b ) I= ,rs 9 cl:: -3 I= , ii � 1 5 � '"F 1i i:J, G � tif 9 -Q � 3t � 4t 2 6 tJ{ , U 1 4 (J) � ...t :g:B o/.1' (J) 

-m11 1i � 2 o 1= A 1J 1; .:i. - � JI, t- � � * L- t rm � � n t :ir� LJ 11 it G n t l,, -Q O 9 tJ:. tJ 1::J , till 

�t FF.I * t& �t W; � � 1 6 (J) � � tJ{ f.lij -ffllj (J) U 1 4 r�, (J) U r�, A 1 '\ :.., L cl:: L) t �.R l,'  � � c fJ:. -::, t l,' 

-Q (J) � , till �t FF.I * t& �t W; � � 1 6 c U 1 4 c (J) r�Hi'i!i :g:B o/.1' 2 5 � ;j,lj FF.I l., t , � 3t � 4t 2 6 � 

ff A ;h, 1i :it I= cl:: L) B� @': 9 -Q ;: c tJ{ i:iJ 1i� I= fJ:. L) , ;: ;h, I= cl:: -::, t � :g:B 1-1 1 2 & t.f. ii � 1 5 � � 

G 1= �t rm 1= � tif 9 -Q ;: C tJ{ i:iJ 1i� 1= fJ:. -Q O * t=. ' till �t m * t& �t W; � � 1 6 (J) �i/ii :g:B C u 1 4 C 

(J) r�, 1= r�, �i'i!i :g:B o/.1' 2 5 tJqi il': � n -Q ;: c 1= J: LJ , u 1 4 c -m11 1i � 2 o � c (J) tt .g- :g:B 1= 3J3J "T t& 

� JI, t- � © tt .g- � 4t tJ{ lf� L) {-;j" It G ;ti, t t,, -Q � .g- � iv.> -::i t t , ;: ;ti, G © � 4t © '-� 11 � 3t It -Q 

;: c tJ:. < , till �i m * t& �t W; � � 1 6 � � :g:B 1-1 1 2 & tJ. ii � 1 5 (J) -m11 mi" 1= :ir� LJ 11 it t !'P < ;: 

c tJ{ i:iJ 1i� I= fJ:. -Q o 50 

Kimberly Clark EX1002, p. 1269
PGR2026-00078



( 6 )  J P  4202892  B2 2008 . 1 2 . 24 

[ 0 0 2 5 ] 

� G I= , * � AfE M 1iJ I= cl:: ;h, Ii , till �i FF.I * t& t� W; • • 1 6 It , * t& :g:B o/.1' 1 7 I= M PX � ;h, t:: 

n :i6 J-J. :rL 2 3 � * L- t , • :g:B 1-1 1 2 & tJ. ii • 1 5 1= [i,] it t A 1J 1J .:i. - � JI, t- 2 4 � n 1::J :i6 

iL' ;: c 1= cl:: L) lf� L) {-;j" It G ;h, -Q (J) � , ,WIJ ;{. Ii . :g:B 1-1 1 2 -t-> ii . 1 5 1= i7 dJ � im. M PX l., t:: � JI, 

t- fL I= � {1 It � Jt, t- � j:ijl im L, t rm � 9 -Q � .g- c .tU� L, t , � Jt, t- fL (J) {ft @': .g- ii' �  � � 9 -Q 

;: c fJ:. < A .b. - ;;( 1= till �t FF.I * t& t� W; • •  1 6 � lf� L) {-;j" It t l'P < ;: c tJ{ 'i:iJ 1m 1= fJ:. -Q c ti; 1= , 

JI, - ;;< tJ:. tO J c tJ:. -Q (J) � t:/J � 1¥-J 1= §l M L- t ,  J: LJ �i rm 1= till �i m * t& t� a • •  1 6 � • :g:B 1-1 

1 2 & tJ. ii • 1 5 (J) -ffl1J mi' 1= rm �  9 -Q ;: c tJ{ 'i:iJ 1m 1= tJ:. -Q 0 

[ 0 0 2 6 ] 

� G I= * t:: , * � nfE M 1iJ © • till �i tl � 1 o I= cl:: ;h, Ii , till �i FF.I *  t& t� W; • • 1 6 I= It , � 1 0  

4 ( a ) & tJ. ( b ) I =  ,rs 9 cl:: -3 I =  , � B* till �i FF.I * t& t� W; • • 1 6 i:J, G fil B� � ;h, -Q 1J, • 2 7 

� � tif 9 -Q ,1, • 3t � 4t 2 s tJ{ , n :i6 J-J. :rL 2 3 � * L- t=- A 1J 1J .:i. - � JI, t- 2 4 (J) n 1::J :i6 J-J. 1= 

{-¥ -::, "( ' ff A ;h, 'jj :r:t 1= cl:: L) lf� L) {-;j" It G ;h, "( l, \ -Q O 9 fJ:. p 'f::J ' /]\ . 3t � 4t 2 8 (J) lf� L) {-;j" It -;J 

v - t- :g:B 2 9 1= It , till �t FF.I * t& t� W; • •  1 6 (J) tT :i6 J-J. fL 2 3 c .g- � 9 -Q {ll. @': 1= , lf� {-;j" It fL 

3 o tJ{ M PX � n t ilS LJ , ;: (J) :ir� 11 it :rL 3 o � n :i6 J-J. :rL 2 3 1= .g- � � ii' t A 1J 1J .:i. - � JI, t-

2 4 � n 1::J :i6 t,- ;: c 1= J: LJ , ,1, • 3t � 4t 2 s � • :g:B 1-1 1 2 (J) -m11 mi' 1= � � 1= :ir� LJ 11 it -Q ;: c 
tJ{ 'i:iI 1m 1= tJ:. -Q O * t:: :ir� LJ 11 it G n t:: ,1, • 3t � 4t 2 s (J) � dJ :i6 J-J. [!!] :g:B 3 1 1= ,1, • 2 7 (J) �ilii :g:B 

� � dJ :i6 t,- J: -3 1= ti il': 9 -Q c t1; 1= , rm � :rL 3 2 1= t::' ;;< � � n 1::J :i6 t,- ;: c 1= J: LJ , ,1, • 2 7 

� ,1, • 3t � 4t 2 s 1= � tif � ii' t:: to J � � � 1= :ir� LJ 11 it -Q ;: c tJ{ 'i:iJ 1m 1= tJ:. -Q 0 

[ O O 2 7 ] 20 

-f L, t , * � nffi M 1iJ (J) U ti& -:tt .  till �i 1i i! I= cl:: ;h, Ii , • :g:B 1-1 1 2 � t:/J � 1¥-J I= till �i L, -::> -::> , 

r�, {± i;JHB o/.1' 1 1 (J) qi r�, :g:B {ll. 1= B� It G ;h, t:: qi r�H.t 1 3 � � � _§_ -::>  A .b. - ;;( 1= ti& -:tt 9 -Q ;: c tJ{ 

� � -Q O 9 fJ:. p 'f::J ' * � nffi M 1iJ 1= cl:: ;h, Ii ' • :g:B 1-1 1 2 (J) ""F 'jj 1= ii B� L, "( ii .  1 5 � lf� L) {-;j" 

It -Q I f� c , U r�, A 1 '\ :.., L cl:: L) t �.R l,' � � (J) till �t FF.I * t& t� W; • •  1 6 � lf� L) {-;j" It -Q I f� c 

, ii • 1 5 J: LJ t r 1i (J) qi r�H1 1 3 � tJJ 1¥.fi ti * 9 -Q I f� c 1= J: -Q Im" �  tJ:. nfE I 1i i:t. 1= J: -::i t 

, � it fJ:. {'Jc � � � 9 -Q ;: c fJ:. < � � I= qi r�H.t 1 3 � ti& :n: 9 -Q ;: c tJ{ � � -Q c ti; I= , U r�, A 

, , :., L J: LJ t �.R l,, � � (J) till �i m * t& t� a • • 1 6 � m l,, -Q ;: c , = J: LJ , � ff (J) * � � � 4t 

(J) IA.I :g:B 1= ;IS It -Q � B* W; • •  1 6 (J) � � -t-> lf� {-;j" It Mj, (J) � L) §] L, � (J) lf� L) t& l,'  tJ{ � � 1= fJ:. L) , 

_§_ -::> qi r�, U 1 3 � ti& -:tt l., t f!ij, G ;h, t:: • till �t tl � 1 0 It , ii • 1 5 c till �t FF.I * t& t� W; • • 1 

6 c tJ{ - 1t c tJ:. -::i t • :g:B 1-1 1 2 � till �i 9 -Q ;: c 1= J: LJ , qi r�H1 1 3 tJq1& * � n t:: ftt t , f.lij 30 

-m11 (J) u 1 4 r�, 1= • :g:B 1-1 1 2 � �i rm _§_ -=>  3i: � L- t:: �t 1iJ � � B� � ii' t ilS < ;: c tJ{ 'i:iJ 1m 1= tJ:. -Q 0 

[ 0 0 2 8 ] 

fJ:. ;IS ,  * � BJl It ...t B"c � nffi M 1iJ I= Bi � � ;h, -Q ;: c fJ:. < ll l.z (J) i!\: £ tJ{ 'i:iJ 1i� � iv.> -Q o ,W1J ;{. Ii , * � BJl (J) u ti * • till �i 1i i:t. it , r�, 1± tJJ :g:B o/.1' (J) f.lij -m11 (J) u (J) r�, 1= 1 * (J) qi r�H1 tJ{ cv., -Q � .g- (J) J-J. 

fJ:. G "f' ' 2 * J;). ...t (J) qi r�H.t tJ{ i!lc. @: � ;h, "( l, \ -Q � .g- I= ;IS l, \ "( t ' ;: ;h, G (J) qi r�H.t � ti& -:tt 9 -Q 

� < � J:1:1 9 -Q ;: c � � � -Q o  * k ,  * ti 6 � � � 9 -Q • n m * ti tt a • • c: L- t ,  - M �  

( =f -'\' :.., .Z- Jt, :g:B 1-1 ) � ffl l,'  -Q �' � It �' T L, t fJ:. < , ,W1J ;{. Ii m � (J) * t& M �t � � 9 -Q 3¥ � � 

� m l, \ -Q ;: C t � � -Q O � G 1= ' * � Bjj (J) .  till �t tl � It '  till �t m * t& �t • • •  (J) �i/ii :g:B C u 

c (J) r�, (J) r�H i'iHB o/.1' 1= . 3t � 4t � B� It -Q �' � It �' "f' L, t fJ:. < , * t:: till �t FF.I *  t& �t W; .  • 1= /]\ 

• 3t � 4t � :ir� LJ 11 it -Q �, � it �, "f' L- t tJ:. l,, 0 � G 1= * t:: , till �i m * t& �t a • •  it , A IJ 1J 40 

.:i. - � Jt, t- � tT 'f::J :i6 iL' ;: c I= cl:: -::, t • :g:B 1-1 -t-> ii . I= lf� L) {-;j" It G ;h, -Q �' � It �' T L, t fJ:. l,' o 

[ � mi' (J) /m" !j! fJ:. m Bjj ] 

[ 0 0 2 9 ] 

[ � 1 ] ( a ) ~ ( d ) It , * � Bjj (J) - � nffi M 1iJ I= 1* -Q U ti& -:tt • till �i 1i i! (J) I f� � m Bjj 9 

-Q � ,rs :i:E  mi' � �  CV., -Q  0 

[ � 2 ] ii . & tJ. till �t FF.I *  t& �t W; • •  (J) lf� L) {-;j" It �t 5£ � m Bjj 9 -Q � 1 ( d ) (J) A - A 1= ji:} 

-::, t:: 1¥.fi mi' � � iv.> -Q O 

[ � 3 ] ( a ) It • 3t � 4t (J) lf� {1 It �t 5£ � m BJl 9 -Q :g:B o/.1' iHJ!. � , ( b ) It • 3t � 4t (J) iHJ!. 

� � CV., -Q o  

[ � 4 ] ( a ) It 1J, . 3t � 4t (J) lf� {-;j" It �t 5£ � m BJl 9 -Q :g:B o/.1' i� tJ!. � , ( b ) It la'J 1¥.fi mi' � � iv.> 50 
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-Q 0 

[ tt � 0) m Bjj ] 
[ 0 0 3 0 ] 

1 o ,  5 o � r �:ll. � :g:B tl �  

1 1 r�i 1± tJHB o/.1' 

1 2 • :g:B 1-1 

1 2 a ,  1 2 b o/.J' llJ •  

1 3 q:i r�H.t 

1 3 a qi r�H.t © ...t �i/Hi ff :g:B 

1 4 f.!ij -ffllJ O) U  

1 5 ii • 

1 6 till �t J:l= HIH& tU!J; • • 

1 7 * t& :g:B o/.1' 

1 s • :g:B 1t c  ii • c  © tt � :g:B o/.1' 

1 9 • :g:B 1-1 © m .:J=-

2 0 -ffi1J :n •  

2 1 , 2 4 A ? IJ .:i. - � JI, t-

2 2 il JIHIOOI © 1J ::r :g:B 

2 3 tT :i6 Jj. fL 

2 5 r�i �i'iHB o/.1' 

2 6  - 3t � 4t 

2 7 /]\ . 

2 8 /]\ • 3t � 4t 

2 9  1 , 1' :t :g:B 1-1 

3 0 lflH-t It fL 

3 1 � d:> :i6 Jj. [!!):g:B 

3 2 fm � fL 

L u r�, A , , :.,  

( 7 )  

s • • m * ti tt • • • © • W c: U c © M © M �  
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Column removal beam reinforcement method and beam relnforcement structure ln partltlon 

Other languages: Js�'l:jnecs� 

Worldwide applications 

Application JP2!l0337M67A event5 Q) 

f"::\,)� :)e�•*:1:d�il� ·"' 
t:H)•s!:.:-:.t�d itnm Jap:...:nt�S\!' 

�n � por�:�i�n rrnr·r bfl�W�c!n at:j:"!�nt rnu:::r..s i�: :"! 1.11.1c:t·K:l'5:": bul:d:ng, �n :rr?�rmfldla1c:� !;nlumn prG\"i;,;:�d at f:lr. �rr?�n11c!d:atci fnut rd t�i� p�r�jrlon pf;lr? for suppmti:ig a b�a;:: �a::;t;�r i3 
rnmc11ed, sm! " colum" ,emr,val oom.1 rel"'Qrcem�nt m�thod fol' rn:nfarcing tho beam m�m��, Ana 
Att�chinQ u�der the l:rnam member ll]J& attaching \�e 13!:am � fi! betweee the imerm.;d:G!!: column acd !he ml�mes O" both sid!:s the,eof; acd 
A rn:nfor,:ing s,r:p-like steel beam �av,ng G length shorter thiln the sp,m b.;,tweec th,; cr,lumns en both sides of t�e ietermedime coluren ire & ,;tate where the jo:nt port:cn betweee 
the beem memb,;r and the au�ll:seJi beam lo c<Jvered by the ,trip portion" A ete� ot an;;chl�o ever ths, stIbstantl9ilv eNlre l•mQth ot ;he soBn betwe"n th<-' ;;g:umm; whiie leB·,:ngJM 
lG:i.�l)(�l:[rn.�.t�i�.\•:flll1(�.ib,Um;;(�.ijj_i_�_[E�im;;,l�!s15L�m,1.�;m:tb!s1.8J;l]stmQli.9ll.l11!.tb.J1ld.�l<.�lllU).\1)ll.�!'.)Jj9. St1 as )51 strnddle bole ,;ice,;; 
T�!e :�:B�hud fLvrher G!.Sr:"!p:·i:02s f; sa�:"$ uf t:: ... min� and :"Bmu·lln;.a � µor�:o:-: of th2 lntBrrr:ediate cc!l:m:": bB!ow thc'l 2.tx:BS:::i-!J:"',' tBamc �r! o ::m:·titk.:n port !:s�WB€m 2.djocent :"!JCtns in o 
wooden bw!!di�g, :1 be:1111 reinfo:-:::i�g 31rncturG !s pi·o\fided t{l rn:nfo�-::e thi2 brmm m�mbw when Er� intermsdic1ts co!l:mE"! provided z::: Gf'! :m�rmsdlc1ts rmrt of �he partit!,:m p!!rt c1nd 
Sllpportirig th-G beBm �e�b8r is rernmrea. Ttmrn, 
At:sch2d b2low th" beam m"mber, each attachi.,d bi.;am installed sc as to bs icse.\ed be,we"n the up�er end ,em;;i�ing pmlivn cf thi., :ctermsd,ate rnlu"ln a"d the cclcm�s o� 
botr- sk�es. 
rtlQ g�r.2.0.�l}����ntb�.f.J_:J�?.(�_:,::nJ::�;�!)JJs!��JW.GJ-i:o..tl:um�-�-�-��-tr.3;3lnt�J::�.G. s0 a$ .t9. $�r:;;dd!w.s b1:JUi nid'6$ vf �h@. vpr,@.r �:"ld r�rn;"!ir:i:":g f.rnrt of th'6 :mQrrned:;.rt� µrn�r i:": :;: st�:.:.; wbern :.�:e 
join,11� �01tio� cf thG beam 1118mbe, arid H,e as�ili�t'I b"��1 w&s cc,ered by tl18 �tl'i� pl<1:G �act 0 1>. 1<,i:ofcrc,11� �!l'i� pl�:G-like ste"I b"a:11 t,mri�g a lenGtl1 shocte, :han :se icter­
coh..imn Bp&n:t ::,f th{" co!u:nrirt on buth :1ide:1� whk-h i:1 attm:-lied O\/ff substam��:rt �he errtirn :en�th -81 the 1rrl:er--cok.cm� sp�ns ;eavir.g the Jr.ten.,�! i� the �i:ste. Beam rninfon-:-em-ent 
str:...icii.Jre. The beam relnfor,:.em-2n1 ar.cordlfig to claim 2, w�erel?'! :;: tJe&m receiver ls 2ttache-rl to a pmtkm betwee-n th� ena pmtki;i of th� rni�fc,rdng stee-! p;ate-!lke ste-el heam rmd 
t.MP. cn!umn::::. tm hattl ::::.ide:<:: ;,511d z;;ur,ptirts tf�@. f1:t�ilfary h€f1m fmm bc=:k-w Gnr:s:'t�ucfa1n r:-�P. m:nforr:ing hisnd pl�t?.-z;;Map,;rl s:t.aP.! bP.am l!": formP.d by dn..,..i�g a sere......, bolt tnw?..rd 't�e 
b<,a,,, memb<,r an<l the e.uxili�ry b"e.m :r:m<Jg!1 � d:iving sole !ormed in the b��d ple.te por!:m1, ther"hY jcir:i�g :rI" ��e.m :r:<,mb�r e.n� tt11> �<Jx:l:ary he�m. T>:<, t,��m :,;i�fcI'to:r1g 
2tr�ct:Jre accordlrig to c;a:m 2 er 3, w!iere:n th!: be�m re:nforci�g 31:��ct:Jre is e�t�ch!:d iri a mat� of cov�rlng. A :1tee! be�m s�ppcr� fer !;upp0rilt1Q G smG!I b!:am 0e:ter:d:ng from th!: 
re:nfmci�g :s1:�sl :1'trip .. !Eke s�Ge! beam is att3ched to the :"s!nforc:ng ste�I :3!t':p�i�s :ttt1G! bG3f'!"! 3:3 thG screw bolt ::3 :::k:vs� 1:tlmugh ths df\virig ho!s. 1hs b�am =�lr.frncing s'tructw� 
G�ccrd'ng to clG'm 4, 

Th!! prr;:<::Bn-t im.,:":n:.:r;r, rnmr.w�B �n :n:.erm:":dln·t:": t;r;!umn th�1 l:<:: provided :;:� rm :nt:":rm�d:a1� r,nrt:n:: of � fH:rHkm r,nrtkm hB:.wc-:�r, m.:j;:.cer,t mm�:$ in � ""\'oade� ta;l!d:nc: 
,cd s;;pp<lr!S a b�am memb�r. ,�d rn:,ic,es " rx,lumr, tl1at r<,i11forc�s ,h� b�<1:i1 m�mber. Th" pre$eot :JWi;nt:<,r, rnla,�s w <1 mi;tl1od <111d � be�m reinfo,ci�g sw,cturG for 
m:nfo:-::j�g a beam membm when the lnt!:m1zd:c11e pi!l3f is :emoved, 

:n rc-:t":�nt }':":ar::;. whBr: r�m.wating a wood!!n b:..:ikJlr:g, '�hflre :s ;m ir1cl'B.:$�i::g dc'lm�nd for wirfo una i:l.$l.: on!! rnom by rl!"!rrn.wirig, fu: ex�mfJ!c\ e1 p�ri-:Hm: be�wl!"!cm a llv:nc n.mm 
8.�d c1 JGpar.ess :'8om a:t an ad,i�cent mom. Varlcus mc1hod:s for removing -::he ps.rt:tion part !':8¥!: been prnposed. Howe·1er. wh�n G pil!ur, which ls a framework member 
of & l:luild'ng, is provided i!t ,oe ir.termediGt,; part, su,:h a� :ntermediate pil:Gr gen<crnlly hGs G beam member Gt the ,:mrtition pmt. s:nce it i, su"ported f�:,m below, its 
remcva: wcrk become, diffIc��, 
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Th:;:;.t is, fr1 order 1-:, remove t�e i�ter:nei.:H8te ca!urr,n, tbe upper tJe2m rnemb1J-r becam-G� un�i2b!e by slrnply ;:,umr.g o:Jt 1h� :ntHmed!aie r,oiumf!, :;:;.f!d lr! ;:m<tk:u:m. th-G 
b9Bm member i� cs.1�nected �ad ir.tegrated in the aJ<i;;I diroctiu� v:a B jaint at the inte,,,,edi�te ps.1rtk.n. wsen :t is a thing, a beam m�mber bemmes eB�Y ts.1 fall, 
·r t,�rn:orn, pri!l, t<> romo,;ing ,::� i=,t�rme;;i�te piil�r. :t is "�"oss�ry to prnvirJ� � %mµr;rr,ry Bt,pµr;,t st1"l1�tun, vr th� like t<J s_;rmmt tl10 h<>�m momb<>:, whid, takos � iut r;f 
wu:k. 

M0remfc-:t; �l�i!;t1 thf: b�!:.m m!!mbr;:r bf:C!Jr?":t1$ ��n$i!:.b!� by :"f:rm .. wing t:":t1 i:":tf:�rn�di��� co!ijrr:n, �� f! :�:im:":i.1d uf rni:;fvrn:ng ·t:1i�, ft-u �.11.:�;::plf:, a :�i:"!fordn� ,;;t.f!�I bc-:�m :$ 
placed be1wGen �he cclumsB us butl1 BidGB si;,,11� the :owGr 2u:-face of the be�m membGr 1<J bG ,2isfcrced. A meth<Jd of ernc�:o,, :s conceivabl2 (see, f<Jr ex�mple, Pa1ent 
Dccumem 1 ). 
JP 56~1 25549 A 

H<Jwever, acrnrdi::g �o 1h� m�<tl1od of rn:nfor,oing a wuode11 beam m�mber wi\� a ot�el beGm of PG\;c,n1 Dccument 1, \I;� <lt�el l>ea,,, is lai<l in i!d¥Gnce betw�er, columnB 
m both sid�s pr:m to assembiieg the beam member 1{l be ,�ir.forc;:;d. Therefor,, in toe p;:rtiti,m pm1 of the wco,�e� �uikling 1nat has alm;:cy be;:;n mns1,s.icted, v�rious 
prt>blem� wili arise wner. attempting tc attach ait>"fl the lower su,foce of toe ex=sting beam member. 

:n o1hN words, in Drder 10 con5truct � steel fram,:; bmween p'lla,, on both ,id@ in the �artition p;:r1, it is nec,:;ssacy 1-:, swing a steei f,�me hilving a length cNresp<:mding 
to ,t,e span bfrtween the �illllrs insid;, the existing wt>oden b"ilding n becomes d:fficc1:t ·io carry ;,�d i"stall ·the frteel fr;:me w=thnut �amage m �amage. Also, until the 
i:-:�.Brmc-:d:�tc-: cn!u:--r.n i� rnmvvc-:d, thf! lntmmecii;;stP. GG!::m:'1 be.Gr;me;.; an of.mt;;;;r;:e, a:-:d afte; U1!! ir1tmrr:edi�te rx:l:;m:-: is rf:mvved, the °!"f:mpr,;rnry s:cppurt �trrn:::t.urn b�t:amB:!l.: 
a:: !lbstad.,, "" th<1, th2 •t�el frame can b2 smoothly "1'-'•<>d alor,� th� luwe: a:,rfaco of tho beam mombe:. I, b"""mos difficult ,o <1ttad1 t<J. 

Thf: µr��ent in;.rfm!;:r,;n hr.1� b�f:n mf:.de by pf:.yi:":g r.lTTf!ntion tn $:�c�: * ;;r,;:"!-;B�tit1;1�: f.m;b!e;r:, �n!.l t�r.lrl er.1�i!y :;:.nrl $rrl:"Jcth!y re�nr.w� t:":e l:":ten·n�!Ha!;� r,rn�r providBrl a!; thf: 
i::t�ffned:�te :-:r;:-ti�n of the �mm:u:: :JcrHu:: wiil!e Bf"foctlve!y i·�iflforc:ng the be::$m membe;" Al"! ubje�t uf �:":B fJ:"f!S�:":t j�ivm:ti0n i2 10 prn\'ide a beam rm:;uvo.! r?"":e-::fiu!! fo: 
ra:nfrJrd�g a co!:.irrm l� i1. partftloii poftlon af'!d a bsar� rntnfofcsmif!!n!: Gtrnct:..:re copi1.ble of sffacthre!y feinforc!ng c1. bec1.m membw after rerl"l0w3; of ;m :ntif!!m1sd!c1.ts col�mn 
wtt�o�t requiring a ailf:c,At operntioe. 

Tile pims-Gnt invemlo:i rnmov�s i1J1 int�rmedl�t� ,:-oju�n --::hBt suppmts B beB� :ne�ib�r prnvid�d Bt �� !nt�rmediate port:on of--::he part1ti-:i11 pO!tkm iri � part!tion pmtion 
between �dj,we::t rooms in a w,:,oden bu:lding, �nd rec;;,:,v�s th� column l>eam 1h31 rnicforc�s t�� b<Ja<n m�mber n is � re:nforci'lg m�thod, � a1t�ched belcw :�e 
b0am member.� ;;ttacho.rl � bo.am :s inse,teQ be\wMn th" inlm!'edi;;te col"mn an� the coluc;;ns on bt>1h siaes r,f the intemi"-rlia\"- ct>lumn. ana the scan 
b::rtv;?.e.n the-: c0!umr1s vf the-: c0:urnr1s Vfl bo�0 si�?.� the-: :--ci:-:fmdm:: ,;;tri;') pi�tc-: st?.e! he-sm hNving ?. �horr !€ngth. fill �s 12_ f:tracld!e. bnt:": �kle;; of the intermc-:d:�tf! pl!!a, 
whil� c<Jwrir.q a junct:u:: ��'"'""" th" •�=d li�am mrn,��,i,,�.;:!.tthwoby r;f -t�e Btrip rmcti.Q!l,.O!l.t!?ib.;;i.�JJl!.OfJJllLI!>. s,ofl t1f � tt�cl1ir,� 2�J1,.i:l�.li6!�.�;;mti.�J!y.1wJ.irn_['c/!l�ttu)f. 
��n b�t'INe�:i U·je c0!um11s �.1,:1� je�\';ng --::�e i�tervs! be--::..,.,.1eeo ths coju:'Tms f:nd both er:ds snd c1 Gt2p of cu�--:::og s.nd H1:":"':0vlng s port;on of t�s l�terr:--:ed!ste coh.m1n 
b�!m•v the s;:,u� Dea� Pm�r rnmovsi i� 1h� pmW:lo� part chi1.rnctmlzed by ccmpr!si�g By pmv!d:ng s. bes.m f�inforce:":"':e!'!t method, in whkh tc :;:;.chl�ve ihe abov1:1 object:1. 

F�rt:'!er, His �res-ent :ovenEon rninforc-es th!!! be�m m!!!mber ;n r, ps.r--:::tro� portion betwe�n B!!jsci2m roo�Y!s l� & woode� bui:d;ng w�et"! --::�e l:itwrned;Bte pl:!sr fYO\'idi2d flt a� 
ieterme<l:�:e "o,tion of the p�r@o:: pcr:io:: 3nll supportir.g the �earn member is removed, � be3m rnir.forc!ng ,tructurn fo,, am l:ldd:ti-:•nally prnvi<lerl below toe beac;; 
m�mbe•, @dliJi;ille. etJch of wh:ch is �ispoaed so as tc be fi11<ld be\ween th� "P�"'' rem�ir.ieg poctic-n ared bo1� si•�es of the piil�rs of 1�e in-te,me�i�te pill�r, 1he band A 
s,�te i" which a s�ac;, :s mii"tained be\we�n ths1 oill;:rs r,n bs.Jth s;rJes and bnfa ends so �s jQ s!rndd•e both s:des of;he ucper en:;1 ,em�ining part t>i the :nterme�iate 
p:lla1 :r, a B"i?.t<> wl1orn tlio jt1:rrt pmtion "' 111� h��m m�m��r �mi th., o<JJ<i:i?.ry bear:: is r;c,·ared by � µMe. por;:r;n hll51 ?. =<>ir1forc:ng �t.rip-lik� ,;t�el b�om hoving ?. l�r.gt:1 
sha:-tf!r tho.ri tha lnta�-co!wrm SfJ�n uf the co!umns un buth skJf!s, whid, is ott�d:i�d u\"er :::ubs-::ont:a:!-;, th2 errfae l!!n!,.,th of the :nter-..co!urnr: :::��n l2a;,(;nl,., the :Hter-.. ·o!. Th2 
above object is �ch11:1v\!'d by provldlf!g B rn:nfo�-:ir.g s--::rncii..lrn. 

A;id accon.fa1g tu tr12 :J�f:rn �Blnfo::;irig �tn.H::tw� of the :,::re82nt inv�nHo:;, the beom rncf!;�;m i::: e!rrn::g2d ot ·t:":e ir:tmv�: bf!·tw�en the �nd ;;f th2 iaiflfon::-:ng st�:fJ"-!1k2 ::i:too! 
beG"'' an<l the coiur,,11s ,:,n bo1� sid�s. an,j supports t>,e a�xil',1,y l>ea,n frum b<:low. Is prefornbly attGche<l. 

Accmd:nG to the be'1m reinforci�g s\:wct�re t"lf tl1e prns;,111 i�ws�tiun. tl1G reisforcing basd plate-1:k<'! sJ;,e: beam is driven by sc,·<'!w boltB tu,,ard th;, beam m;,mbe: and 
tl18 Guxilisry beGm :hrowgh dr!ving holes forr,,ed !n the bsnd pl;;te portion. 11 is ;:,rnfersble that 1he bo,,ar,, meml>er s;id th;, ,1c,:es�ury beam "'"' attach�d m; ss to cove, a 
join1 por!:cn. 

Furl:hm, accmd:ng to th-,3 be:1m relf!forcirig strncture eif the prns-,311t 1nv:mtlo�, thz r'l3i�fcrc\n;::; b�:id p!ste-!lki.! stet::! bt::sm hsG a b'l3am mceiving objl'.?c--:: BLlpportirig s ::1:na!! 
beam e>;;mdicg frcm 1�e reiniorc:ng band �lme-:ik� ste�I boam, the driving hole. It is p,eiemble 1hat th;, scr�w bolt :s a,1;.;chec sl,:mg with 1°e dr=ving cf 1h<> scmw bon. 

Accord:ng ta th� co!u�n r£:rncva: t,esm minforr:ir.g m�--::hod ln the pmtftian porticfl of--::he preG�m i�ve�tlnn, the lmerm�d:Bt� co:u:-nn pmvlC!�d in th\? :nt\?rrnediilt� p,:,r11on 
of the pmtition pmti0n cGn be ea,ily 3nd smmthly ,err.oved while effectively re:nfo,cicg ,h<l b@m m<lmb2r. Morem,e,, a�cording to the beam r�ir.forrnci,eet stwcture of 
this l�ve�tit>n. the beam mcmbe, after renir,val of ;,n inJ;,rrnedlate I middlg �Illar can be <'ff�c,iveiy rel�fon::ed w:thout ,cqulrlng a di!ficult s.1;:ieratlt>n I work. 

Th� colu:nn remcval b;:;sm reinfmrnment me1�Dd ie the p�rtitim pa,t whi•:h mnc�rns on prefombl� on<l Emb0dim<lnl of th's inveetion. for e��mp:e, whe� refor'!'icg a 
wos.1den buil�ir.g_ the p;:r!itit>n pBct be1Wi.cen a living mom and a Japar.ese-scyle mom as llfl adjacent rcom in a �moder, building is used. It wa, ;:dopted for thg pu,pcse cf 
mak:r,g it wirfaly ll�abl� a$ r;r.e r,;r;m l>y rnr::r;v:r,g i,, a:1rj a$ sh;;wn ir. f'IGS. 1 M tr; 1 (d), :t :s p,t1vidod a\ ,.,� inte.rmerjiate porticn r;f t�e pa@i;,ri pq,ti'-'P 1 1 .  When t�e 
i.0�.�rm��.:.�;� .�!-?!�.(D.tJ : 3 �UfJpu:ti;:g th� �.�.��!! .t!=.���)�.��: 1 2  i� rnrr:u;,ted, it :f:i u:;;�d �o effo:.;tiva!v r�lr:fo:l;� tha �.��m m.��ri�.�!·. 1 2  of th� P.���.l;!9.='.'!. µq�;!9.0. 1 :  aft�: ��i2 
immmedi�--::e cnlu�11 '� '3 is f>-.:-moved. 

A�d th� µiliac r�m,wal b�am ra:nfo:c�mmt rr,.,;;:r;<! uf t;,;s �mhudi,,�r:t. is atte.cl:�d br,l<1w th� b_��rr: m.<>r::b�.r 1 Z, ori<l th" rm��s• <>f �\\oc�i::g ,h� b��rn 1 5  b�tw��11 th� 
i::tenne<l:<1,e colwr:n ·; 3 <1r.d the �ol�m� l4 t1f the bo�s sides (i'IG.1 (bl) The minforcin� s�r:p pla!e-1:�e ,,,-.,e: besm 1 5  h<1vi::g a length shmt.;r �sc� 1se spm; between the 
ml�mns 1 "  or. bDth s:des is ccvered wi1n the strip plete porticn 1 7 10 cover th� jcint porti<J" 1 s l>etween the beem member 12 il�d 1�e beam 1 5. A mep {see <'IG. , (-:)) 
fer 6t;ach,ng th� in\;.,rrnediate. rnl�mn 13 sn 6S tc straddle b0th s:des ot toe inWmcd.i6,c c,;lvmn 1 3, and a s1ep (see FlG, 1 (d)) fo; cutting and removing a pt>ctir,n below 
th" ti<1;;rn 1 5 ,;f the int<1;m�diW, <''-'IVmn 1 :J; H :s ccmtitl:\<1� by. 

A,;cmd:ng ts.1 this embodiment 1he partiVr,� part 1 1  =s � part p,t>vidi.cd, for example su thet ;, livir.g room and a Jep;_mese-style room m;;y �e pllrJ:tinned, Coc;;p,is=ng: t,s 
srmw:i 10 f'ig.1 M, tho <>ill�_r_ 1 4  of th<' hc1th sid;;� w�ich a,., frnm� m�m��rn. ?.nd /, <,a:titi<Jri w�II, a BliCi<lg dr;<>r, a� op�n rJ!lor, ?.nd th� Iii<<' �m pmv:rJ�,1 i" a g?.t<1--Bhapoo 
p;;rti<Jri •�rw<Jndod by th;; b_e;;rn m1,mbe1 12 l;;id b"tw<>�� th�s" <Jppor <me P"r::u::B, ,r:.-,reby µ;;rt:tioning <1dje"o"' 1uums "" ,h;;, they o;;r, emor end .-,xit. f_;rt::r,,, 
�cct"lrd:ng to th.-, �reser.t 2111bodiment, the bGm;-i ,r.e,i;ber ·1 2  :s ccn�g"red by ccnneC"li11g and divid,11� !he s;:,li� b2<1ms 12 � &nd 12 b in ,h;, ax:ai dirnc1icn vi;:, the jo:m 1 9, 
a�d the joim 1 9  :B prnvfded m i3� :nt-Gf!'!"!edlate p;:,rt!on of t:w p�rMian pmtion 1 1 .  An ir.termedif1Jte c0!um!l 13 l& pmv:d-:=d in mrler tc, sti3�!y &: . .:ppmt the beam mzmbi:1:-- ·� 2 
from below a, th� C<lnt2r por1'Dn of 1he span at a po,tion des,:; to \�e c,:;�tw. The cclumr. '<lmoval boam '<lir.fcrc�mer,t methc,d cf 1h;:; prn,2n1 o.mboQi<ne'!t is a m<lthod 
for ea,iiy an� smor;thiy rnm,wing the inWm�rl.:_a;� c@mn ::J whil'-' effoctivs1ly reinfordr.g the �'-'amml!m��r 7 2. 

:�.ccord:ng to th� prmmnt .;:mbo;;::lment, th-2 pJJ:�rs 14 en both sldm; have a recta�g�!2r cross-f.rncUo:-:s! shape �avlf!g E siza of abou� 1 DO to 1 20 m� ,;md E wldth of abou1 
1 :m to 1 �a mm, for 0xamp!a, -sm'": 1�a f.tW��rn�.tj!�}�. �?.!.WTir � :4 i:::; ;s !@.�gfh af : DO ta 1 ✓-0 mm, for- P.�amr,I�. ct �as a r0r:�arigu;ar c:--oss-�P.ction?.I shapP. w:1h a �i1-c=: of i:ihuv� 
1 mi to 1 20 mm ir, wid,h. -n,e ��an1 rr,.-,m��' 1 �'. h�s � rnct�r.g�l�1 crr;ss-Be�t.i,m;;I $l1a�� rrnv:r,g ;; w:dJ� t1l �h"u, 1il� ,o 1 :w mm ond ;; heigh·, "' ;;baut 1 o;; h> 30(l :r:m, for 
e�&mf)l>l. curtl1er, :or e�3m�le, s Bide bsam 20 havin� a rn�ta�g_;l�r cros-ectio�sl �haf)� havinG s w:d-tt, of abc,u, ·105 :o ·120 mm and s h;,i;;h1 t"lf &b!Jut 1 05 to 360 mm is 
supprnted by tile: cn!u�:n ·� 4 (1r,d eX1:!!!n::fa i� � dirnctlc!l psrpendkuiar tiQ the bsar-n me:mt.,9r ·; 2. t.: h�s besn. Ac-con:!l:ig to t!ie prnsf!om e�:bodir:--:1:1r.t, the �lde bGBff'! 20 in th� 
p()r1i,;n l()c;:te,� imm,,diately 3bove 1h,:, C{llumn 14 is a portion ti:, whic� the ;:;r.d of the l>eam memt,er 12 o, the beam 15 is l:JJ;;ach�d, and rnr. t,e handl-;d a, s p,:,rt:or. 
corr�spt>nding to th� c,;:vmn 14. I, is an ic;;portent part. 
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Mo?"{='OY{='f. :iccm,:Hr:g tc, thif emt,orltm�nt, In F!G_ 1 (s)~(d}. the :J!E1:-m:rn1 psrt 11 fs shown \11 th{=' stl3t� of o�ly th2 frn�ework str'ictum ait2r m�ovlr1� l3 pmtltiof1 wall. a 
s:i�i�g ()r,or, an r;pen ()ocr. 8tc. su:tably, brnh ,;ides are shown. The ocl;;rr,o 14 an� the bfJ@1 ffl€n1�flr 11. havfJ a gate shtsDfl with an tipfJnir,g s"aoe r,f. foe e�amp:e, a wi�th 
r;f about '.i.600 !c 36!)(: ::1m a:1d a 1:fligr:t o! abrmt u1m tt> :imm mm. > urtt,ei: !he bear.: r,:,_e::1bfl.r. 1 2. �n(l !he 5i_de.h.e;.;m�. ::?.C �rn porfa,m th;;t are �<Jwrnd with the Cflilirig 
p!at� Bnd d:�pus�d in H12 c�mng b�ck pcri:un Bfi2r th� rencv��:uf: work i2 :..:u:::pl�12d, 

And a(';cr;rrJ:ng tr, tl1l5 m:,bodl:o:fJn!, i� ;::fl p:ocfJso s::r;w:: in 1= 1;;.1 (b), ·the bfla::i 1 �  att:d1r;;<l b�tw�fJn tl1r;; imr;;rmed:a!e ; m,d,le ;,il:ar 1 3  ar:rJ tlw �illa.r 1 4  o!th� t,cth 
9:deB of �his is &b<Jut 1 05-120 111111 ir: w!dt:i, for example, ;;nd �,e:g�rc It hras a r2ctangulrar c,oGs-sectlcnal Bl1ape w,tl1 a s:;;:e cf rabo�t 1 50 to 21C  mm, and rn,rnsponds to 
th� ler:gth of tl;e spsc� betwe<Jn e"ch sid� su,fa<:e of the ir,ter:ne�i&te column ·1 3 and the ,id<J su,fa�es of the col�mns 1 4  o,, beth sid�s, for z;,:a:n13le, �bout 790 to 2525 
mm. HE!s u :e;ig1h ,:.f Esch �m•::ces::ary beam 15 :s d!spaf6ed �long the !ow�r smfoce ;:if the beam membr:::- 12 so �s to De fiH{='d bctw-ee:-: each &id� s�rfoce ,:.f the 
i!:t�rme�i�.!.e.�vJl.l�n 13 ar:d the �ide smfacas of the �vJL.i:T:ns 1 4  cri both 51d-2s, as .t1hcwn i� �!G. Furthe?", tor ex&m:Jle, by dfrtlf1g � s.Gf�w.Qo:t. 21 st;ch 2s a lag :;;crnw froni 
th" !ewer ,;1;rfac� si(l,; cf 1:1,; (le,. :n. 1,; '!owacd thr;; ,,pp,;c .\l€ll:n. m,;m(l.e., 1 ✓. , the b,;am is ::�e<l helcw ,he b'-'am :::a:n(l"' 1 ✓• . 

F�rlhe,, i� the step shtiwr. :r, flG. 1 C. the reinfoxi�g strip-sh�Ded ,tee, be�m 1 t• attached in 6 state nf coveri,:g the JcJnt.o.crt.im 1 S bfltween the �e�mmemller 12 a�d 
th" h.eam 1 5  is, Fm e�ampla, 21m x �(l x 4.0. A g:mive.<l ste"I (c:,asn"I m;;mbe.:) bav:r,9 a cm,;5-s.,,:!ia:,al ,;hap,;, ""'" as sh<>wn :n 1= 1G. Z, !he iste,:11aoiata plate portir;n 
form,; " /1;,t be.:t-sh,pad r;yiµ p<.1ctirn1 < 7 having � wid,h of 200 mm The. rr;;,nforcin� str,µ-:;ha;,'-'d ,;t'-'2.l.b2.,,r:: 16 has a le.n(fch ,;hcr,ei than thr;; im<or-<,ulucrn, r;p�n L b"tw"fl" 
the columns 14 on bo�r. �ides, for exi'imple, about 2130 to 4860 m:n, and is dis13;:,sed D� th,; �pper a,,d lower side sdges ,Jf the intermedi3le plate pcrtioo 17. Whil.; :he rib 
porticn 22 having a wi,jth af 50 mm is pmjected <Jatward, th� fo\ back s�rfoce c,f the basd plate per.loo 1 7  •s b•<:<ught •nto d:,s,;, cootact with both �id<J su,farns of the 
i,ewnmemi,er 12 and the �eam 1 5  which ar� integrated and attac�ed, res13ectively. A pa:r is an;;ched to both sades. further, t"e re:nforcicg b;;nd 131ate-.1ike.,t<;,�l .bea:n. 1 6  
is �xteaded ;icd disposed ac,o�s bnth ,:de5 :,f the in)ecr"e.�i;,te. c<Jl\:m� 1 :; while m,e,:ng the. j,i:n\ p,irtir.m 1 e betweer, the be.o"' .me:,ifmr. 1?  and the i,e.am 1 5  .nd th<' 
rfl:nfu:dng bilnd f.ll"t". Tl1r;; ster;I . .  �'-'"'11 : 6 i,; f:l(r;;� :n a �!ilte whr;;re., ror e.)(arr,pi,;, a Bpa<.:e S <>f 1 5c t<> 300 mm is :e.fl b"twer;;r, both e::ds '-'' the ,;tr;el be•m 1 6  and t::fl pillar,; 
'1 4 u:-: both B!de2. 

Hare, :n the ,;trif.l p<.>rtiqr, 17 forme:.: by the :rrtermedi.t� f.lla,r;; r,u:tion of thr;; ceir:fr;r<.:ing striµ-1:k'-' s,�fll�r;an1 1 �. " plurnll;y uf :jrivlr:g h<.>las 23 .rr;; cpr;;r,ed ic two Uf.)f.l2! 
ar:d lowe, stag�s (13ref�mbly upper a11d lower s�aggered) "t a pitch of sbmt 200 tu 300 :nm, tor e�ample. Tl1e ,�isicrc,n;; band plate-like> ste.1>.l .b.1>arn 1 6  is formed w,t11 a 
i-=i!rr:: p-:ir!;or, 1 8  by drlv!ng a s-crnw bah: 24 s�ch as l:l lag sc?"c� !•Jwm� the beBrri member 'i 2 and the beam 1 5  th?"rn1gh t�1:1 driv:nG hc!1:1s 23, !n the �DY-.:rnd �ta::e, it l& firmly 
a1tache-:< ta th� side sucfae<.1s af 1>ee lJeac:i m,:;mber 1 2  amJ th<c b.e�m 1 5. 

Furlhe•mare, acmrding to th<J presest �mbcd•men\, afte• attaching t>,e re:nfmci,0g s1•'p·shaped ste�I beam 1 �, i,1 the step shown in FIG. 1 (d), the pmtion below th� spur 
b-ea:n 1 S of th� lrit-errr,ed3ate cok.tmf1 13 ts, for exa:-r:ple. -;awed {!f the ;ikR :3y usi?"!g a�d c;,.;Wng •md ?"-emnv\ng, the be2m refrtfmdr:g s-:::-:Jcii..3re 10 of the prnsent 
""'bndi,,,er.t :n wh:c� the bfJWTI::nembflr 12 after 1he remr.iva: :,f th<' :nJ<1[ITTOOisie p:llw : :l i, effectiv�ly re.:nfo,;;-.d :s eosily fo,med. 

Th2t ls1 the b�arr: ?"-einforclm; �tructum 1 G of the pres-ef!t embodi?'<ler:t has ?"efrioverl th-.: int,errr,edlate cok:m� 13 tha-:: i� prcvided :n the 1f1te:-:-r:edi&te pmtien of ihe 
par\:,i(ln �D<ti.o.n : 1 a�d s;;pncrts the beam ITTfJmber 1 ✓• :r, th;, o.an.it.ir.m pQrt•r.m 1 1  bet weer, adJac;,m rooms a;; ce,cribed abovR In this case, l"e re:nforci,:g s,:-ict�re fr;r 
re:nfordag th" h.eam :n.emb.e.r. 1 2  ,s provided helr;w ,roe b;,a:n :,ie:n.b.,, 1 '.i. and installed bmwe.en !he vfme, end ,;,rr,?.iaicg p<JrliPn : :ia of !he :r,ternw<.liat" �"lvmr. 1 :i an� 
th� �.�.l��i.t:t.� ·1 4  on bu��: !dd�s, Bmw�2n �h� cu!u::m2 of �h2 !-:�!.�!'.!!�!�. 14 on b!Jt:"': ::;id�3, whk;h �i� attat:haU tu s�:odd!� both 3;d�3 uf t�m UfJf.$21' ��1.� .. r���!�.i.i!!�i.9. :-'.���!�.t:"=. 13s: 
of--::he i:ite?"m�dtGt!:1 cG:u:r.n 13 wlth t�e b��:-r: 1 5  and the strip :}!ate pm'ticn 17  '8DV!=!r!ng t�e ,i0im portlo:i 18 of th� :Je�m member 12 ar1d -::he bea�Y! 1 5 The r�ir.fcrdng ::ttrip 
pla1e-l:k� s1<c0l i:,0am 1 b havi�g a l2n�th s>ort�, thac :he span � is form�d. 

Filrttm:-1 a::;cor□:ng to th'\3 be:1m re!f!torcirig strncture 1 0  cf 1;,-m pm.sent 1:1:-r:b0di�ei"!ti b1:1'tw!=!2r: t�e ends c,f t!1e r!=!ir.fcrdng :1tr!p .. r3!u�p,3d st,3ej bt18m 1 6  an&.c�eri ta th1:1 slde 
smfaci-Js c.f the besm memtii-J:- 12 a:-cd tl;e b�8m 1 5  a�d thG cej,__;mr:s 14 Df1 both side-s, t':x el:arr:p!e, Sir:c� frm sp�ce S ot abc-u1 --: OG ta 3CO mm rn:-r:ains, the besm rnc-Givm 
25 th;st ::s �r:-�rnge:i ir. the �P.���. PR�!�='.'=. 75 and sl..1pporis !:�e .�pq� .lJ��. ::D. 1 5  tmrr: �ekr•N 1:l� shown lrt �l{;s. �l (ij) rm� :3 (b), ii i� fr:(�f.l:y att�thc=:d tn thfl �J�� .tJ��.�. 7C f:irflct!y 
;ibt1ve th,; <;;,•vn:,n 1 4  vie • screw be� o, the •ik". rhat is, s:nc,e the 1-.ngt� of th" cein;o,c,:ng strip-,;haped <,t,>el beaIT' 1 6  is 5horler than the ,nt;,r-c,clvmr. �pan I. b<'l:wee.c 
th2 !-:�!.�mn�. 1 4  on b!Jth slde�, �::e i!)����(�! .P.�.iJ.i!-?�! 25 b�tw�eri the reir:fmdng �tri:':'-Sh!!ped ::tJ�:. ���m 1 b a::d th� �.�.l��i.t:t 1 4  i3 :";lrovide:..:. LJsjng th:B, it b�!Jr:-:e� pu�2i:J!2 
to !nsta!I th� :Je�m re-::a:vm 26 by .a. p0sHnser--:::on metht-d, m1C t;,--1a:-eby, "£hs b�sm f1"!@mb�r 1 2  m1d th@ bf!-a:n 1 5  cm1 be supp:xtsd r(:o:ss flrr0!y. :=:urth�r, �y !asvi:-:g a gap 
pnrti,m 25 betwe<Jc the esd of the rn:nfoccicg st,ip-lii«l s,e�I b�am 16 sn,j the colcmo 1 4, B metsl f:tting such 35 a wi�Q plate bc,lt is attm:hed tc, thej:,ict betweec the 
CQl"mn 14 ,rnd the si�e lll'am 20 m ,"e Eke. Ev'.'n if it :s art&c�fJd, it i, pmrni�lfl to attac" the reinford�g stcio-like &t€€I b€am 1 � t:, the side sucfaG€S of t"e .b€am. memb€r 
1?. "nd the �e?.m : 5 wi;hao,;t !ie:ng a;for;;ed by lhr,s� hardware. 

Furlher, acccrdan� tti the pres€r,t em�r,d,meot, thfl reiofo,cir,g band plate-like steel _b;.,a.m. 1 6  is d,,ve� �Y the scrnwboij 24 tcw&rd ,Me .beam :,ien:,b;.,r 12 ;;od the b.eam 1 -� 
throogh 1he driv:ng h<:>I;., 2:t formed lo the b.and �l;;te p,irtir.m 17. ro, example, a, C'-'"'P&red w=th the c.a,e whe,e the foste�ir,g bolt is inserted and fixed in the br;lt hole 
p�·�viuvr-s!y forr:"?f!� :n th� ���m. �!��m.��f 1 /. or ·the"! ��.�m 1 �1 the"! ��ir:fon.�:n� �a:"iti if.:i smonth:y :rrnt�!lf!t1 wi��:r.m1 a�qu:r:ng ·?�e tm!t ::o!c"! a!ignmc"!m n:- �hf! 1:k�. !t 0�cum�� 
posslbl� to �t!'1ch the pla,G-shap�d s\2el �earn 1 5, an<l effectively �void tl1e loos� st�te, '1nd the rGinfoccing stri�-she1pGd steel be"m ·1 � 19 more f:nnly a;;ached tc tl1e 
b23r:1 membar 'i 2 &rtd the tit:&m 1 5. t;: becomer; pcrsslb!t: te fix to the &fde. 

Fi3rthe:-mcre, acccrdif"!Q to the �.��� r�.i�f9��.!.1�g .��.1J1�t�.�� 1 O of the prnsr=nt e�baCi0.e�t, the rni:-:fcrcfng �trip p!a::e-!.!��. ����.!. Q�.c?� ·1 6  :B sepci.rnte-:.! from th� :-zf�forcing 
st,:p plate-Ii»:, st�el �ezm 16 0, s>ow0 in FIGS. 4 (a) aml 4 (b). A besm receiver 28 for su13portisg the �xteoded beam 27 i& anBched by a pr,st• •insert:o� :nethad B& toe 
s.c,ew. i,<lt\ 2t. is d,iv12n thrm;gh 1"e driv:n� hclc 23. Tr.at is, a moucting h.ole 30 is formed :n ,he :ncll�tiog ;,laie portion 29 "' the ,mall �e�m re"e:ver 28 a, a pasitior. 1�at 
matcMes ,�e d,iving h.GI'-' 23 r,f the re:nfors:ing str:p -5haj.J<.crl st<-'e.1.be.arn 1 5, and the mr,�nti�g h>1lfJ 30 :s inserted antn the driving ho. ,.e 23. By draving the s.c;€w �DH. 24 in 
r,onfo,:11ity witl1 the ;;bow, :t is pos,;iblc lo �a�ily ,mash ,.ri� �ri,.?..11.h.e;.;m '"'"'-''V'-'' ✓. e t<J the sidfl s;;r:�r,e er the bfla:11 memP'-'' 1 ,' .. In �d�ifori, thfl �rid <if thfl smaljt,earr, 'D 
i� pl!:,�Gd io lhe inser,:oc csc�s9 31 r,f ths �ttach�d small beam rec�iv�r 2::1 !:nd � bi1. or th� like is r.lri,isr, into t�e fl�lns 1101� 32 so th�t 1:1e so,all b�a:11 'l.7 :s received by 
th� sm;;II !:msm r�ce:¥e,. It can be e"s:ly ;;ttached in a state where it is supported by 28. 

Aod aicccrd'ng to t11s �illrar rno,ova: beam rn:nforcsment :r.e,hod rsf this embodimeN, th� inte,:msdiats p'lla- 13 pw,:d�d in t11G imGrm�d:at� ;.,an o-fths partition part ·: ·1 
c"n b� ,em<Jved easily and smoathly, minforc!ng the bGam m<cmbe, 12 effoc�:vely. Tc,a1 i�, accord!ng to the presm1 embodimm,, the ste;; of att&ching the beam 15  
a1t�chea below the ti�am mmr.bN 1 2, the srnp ot  ans<ch:n� the r�infomiog st,ip· l'ke steel beum 1 � hsving a l�ngth sr.octer than the span L between th<c co:u:nn,. T>ee 
i:;termed:a\e �o.lwr,n 13 can be eas=ly remcved without reqoir:ng a d=l'ticlltt opernticn by a sample ctimtr�ctir;n method based en the �tep r;f Cltnir:g aad rem,wing the 
i:;Wmed:a\e �(lltFr:n n below ,t,e a�ce�scwbe�m 1 5, and is sh;,rt;,r than the opan L b;;etw.,en tMe cok,mns. fly t:sing -�e reinf<Jroiag $\s'fl: ,W� 1 6  for re:nf<Jrni,:g th" 
length. '!�" h,m:.:ling <Jf :he $.!.eel besc:1 1 � ,11,;i1<1 r.he ";d�ti�g wrn.idfln l.iw:ldir,g C"'n bfJ �a$ily :1;,ndlr;;d, and thfl i:1tr,crr1etji;,:e Ri:l;.;r 13 �a� i.ifJ rn:11r;v�d. In the �r,am 
m:nfo:'�ir.g s�:-�ch.ff!:1 ·; 0 o:Jtslned :n th:s m:::nr.e:', the be"i1rn : 5 ar.d t!w rnfnforclng Btezl m:-ip-Hke ste�! beam ·1 6 am ir:teGrntW to :-zl::force t�:e be:arr. IT:1:1rr.bof!'r 1 2, so tha� 
th2 rnlumns <Jn oath sides am recoov<Jd e,,,n after the intercoediate mlsm� 13 =s rer::ov�d. 14 between the beam mecob2r 1 Z so1 It is possib'e lo ke�p is br:dged �t a 
corwtar:t ,;:;tate, 

The pre,mnt inv�nt,on is nnt l'mited to the acove-descr=bed embndirr.mt, Bnd varicus rr.odif:mtions cs� be mad�. For exBr::ple, the column rnmoval b�arr. ri,iofcrceme�t 
m2tht1� of the Gre,ent :r,v,;,nt,o� is not l:mited tr, the ca,fJ whe,,;, tee,,;, ,s r,�e inte,med:a,e ctilumn b8tween the colLI'frns or, bo,h sidfls at the partit:o� ocrt:o�. bet &l,r, 
wh�r, \wo m m<Jre intermediate c.clcm�s are ,rrnnged. Can be -.mplr;yecl t:, remr,v� ,�e i�\ermediat,; pm,t. Mti,�Dvcr. :t is nm a:ways nec,;ssary \ti use a grooved sl;,e: 
(�ha:m�I mflmbr;;r) a$ the r<linforn:r,g ,;trip-sr:aped $\efJI br;;a111 having 1:1,;; st:lp pt1:\i<.>r,, ,rid fo: r;;xarr:ple, a �"'! s,r;;fll r,av:r,g a hmiw�ta:ly long w.r:p $hapfl t:an t,r;; c,sr;1. 
F:..:rt:"':er::�urn, Ir: th� b�::irn ri:1:nfr.-ffd�ig �a:..:ci�re uf ·t:"':e prns�nt i::ver:ti0n, :t j� nu� x:1!wB:-;� neci2s3e1ry t0 µ:vv:d0 e1 b�am r':!ceiv�r !� ti�� sp.:1ce bi2tw2eri ·the m:d uf ihe 
relnfmd�g st?"lp,-shc1ped ste,3! b'l3E!:TI rmd th\!' ::!G!u:-r:n. sn� the r-.:jnfmc!ng :1trip-·sh3p,3d st�1:1! t-1:1sm has a G�1a!! bemI'!. tt 1s nG! a!w&y& n,3cesssry ta Btt�ch ei :-ec1:1lpt. 
F�rt�er:norn, th-e :-ei?lforc:ng strtp-shapad -;tee! bsam do�s not :ie-::ess;arHy h2\'€ to be artac�ed t0 the beam memljie:- er the a;:,csfsery bsarr, by drtvir:g a s�rnv; belt. 

(A)u(d) i:t a ':1ch;:-mati,:; tmr.t view exp!B!n:ng the pmc,3ss ,Jof the c-a:umri re�O'!B! beeim re\f!forGQf'!Wnt f!1ethod w�ich ccn-:mr.G or. ,.Jn� Embodlment ,2t thlG lnver.ti0f1. It \s 
s��tto�a: .jrawing in sUgr:m�nt with AA. ,:.7 F!G. l (d) e>:pl&i�i:1g �he attachm�rit com:::itlon of an a,;�esso?"y beam ana z atrip~shap,ed st-eel tiezm for rnlnfm,;emtmt (A) if 2 
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fragrr:ef!tary pers:3£1ctivs view m::pi:.::;.i:iiriQ the ati:zc:.merit cc11Gitic11 of s :J.£Lam rnce;ver, (b} !& B perspective view of a bm1m rncsivsr. (A) ls � fragm�nrnrJ pernpectlve \(tew 
ex�lainlng 1�e a11�chmen1 cmdi1ivn of ;; sm;;II �earn r�ce:vi�g object, (b) i� 1he same s€c1icnal dr�wi"g. 
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