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B Abstract

The computer, which was invented in the midst of the 20th century, has changed the way of processing and
transferring information among people. As new systems have been developed one after another, new types of
paper have also been developed alongside these systems, and they have been labeled “communication paper”
as a group. In the 1950s and 1960s, the main such product was punched cards and punched tape, which
were used to input data. Because they were imported and expensive, Japanese paper companies strived to
manufacture them by themselves and were highly successful. This effort greatly improved the capabilities of the
paper companies.

In the 1970s, facsimile (“fax”) machines and plain paper copiers (PPCs) were targets for product development.
As Japanese companies had already acquired a certain level of technological ability, they soon became
competitive with world-leading companies. The paper companies were involved in the R&D efforts by supplying
paper for their printouts.

The facsimile machine looked very promising, and therefore, many electrical product companies got into the
market and competed fiercely with each other with help from the paper companies. Although the telex system was
commonly used in other countries, the Japanese preferred facsimiles because their complicated kanji characters
were difficult to transfer by telex. Several systems such as electric discharge recording, electrostatic recording,
and thermal recording were in rivalry. Thermal recording became dominant in the market because thermal printers
were easy to handle and the paper was less expensive than others due to its single-layer coating. The fierce
competition continued, which led to the development of advanced and refined products (machines and paper),
which were successfully exported worldwide.

Japanese manufacturers worked hard to develop models of PPC machines that were inexpensive and that
operated as quickly as those made by their rivals in the world, after the patents held by Xerox expired. The
products were welcomed in the market, which expanded very quickly. This type of printing system was also
applied to non-impact printers (NIPs) and later to laser beam printers (LBPs). As printing speeds increased, the
printers, especially NIPs, required ever higher performance from the paper used with them. The fiber orientation
in the sheet was found to be critical in satisfying this requirement, and thus, techniques to control it in the paper
machine quickly became common in Japan. Then, the paper machine itself was redesigned, and an on-machine
sensor was developed.

In the 1980s, the export business of thermal paper was hurt by the strong yen. Thermal paper makers set up
manufacturing units abroad, including in Europe and the U.S. Then, facsimile machines were overtaken by other
systems that used plain paper such as LBPs. Further, the increasing use of e-mail diminished even the market
itself. Manufacturers of thermal systems, making use of their simplicity, explored new applications in the retail
industry such as register rolls and food labels. Ironically, these applications required a multi-layer coating on the
sheet.

In the 1990s, the inkjet printer surged into the market, although its development took a fairly long time.
Because the ink used in these printers is aqueous, a different kind of quality is necessary for the paper. Paper
companies took it to be a successor to thermal paper and have developed various kinds of ink jet paper suitable
for documents, digital photos, and large commercial printing runs.

In the 2000s, an evolutionary change is occurring in communication, and more and more information is being
stored in the network. This is changing the way paper has been used, and its consumption will undoubtedly
decline.

The history of product development in communication paper shows certain characteristics in Japan. First,
by substituting imported products with locally made ones, the technological level was improved. Then, fierce
competition in Japan led to the products being refined to the highest quality, and they were then successfully
exported worldwide. Similar moves occurred in every industry over the same course of time. Because of that
spontaneity, a large and efficient nationwide infrastructure was quickly built in Japan, which was a driving force
for growth in the 1980s and on. One factor that helped to spur the spontaneous growth was that information was
exchanged rapidly and efficiently in Japan, where many people live in a small land area.

As the world becomes more globalized, and information is increasingly stored in the network, the advantage of
this quick information exchange in Japan is disappearing. Japan therefore needs to develop a new model that fits
the new generation.
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F— b= VTIEH LR TIEZ 2 DT %2 )
JTVEH, COEBETE-RAICE->TLE). IR
X, A4 OB (B SKIEGROE ) Ta T 7
ANW) BRELEHELEZDPSITLDTIREL o7z,

BEF TITHA X7V AW D & DFRIMITHLA

AENDL D% 443 TRT .
51—
A — (hREH

452 &ET

(1) BITHEF

Wik, Y4 X3V DIEER T 720 O F Hb i
Ty SNICHETH (2—% — : coater) THBILT %,
9, BN BTHROBREIZOWTHIT H, £D
KMEWMZRT . RKENTEARER (R EHT5)
TELNTWVWSE (BLINTWVWE), bhEAIZZDR
BEIKERDOTHIZIB Y TH A,

X 4.45 RBEAAROUTE

IR T3 N2 D1, MOKMZ WL, H
MoORXZ % L2720 THhob, T3, EEER (32
ELTHRBAN Y 2 20+ ) V) ZARIZHEHLT
A5 — (BE) 2T 5, Thzdy—ITmio&KbE
WC®AT (BT) T2, ThEEHRT S, BAiRkIZHA
ZTVAEDF 524, 10-20g/m* (i) Thbo
Tl L7 BR 2 Ko FICHEET 5720, BT (BT
FTHAFY =) I3 NA vF— (AR PREash
TWwbo BITFHIRIHD 72012 BI%E S M7= Biils 2315 HOH
MOBBIZHFH SN TE,

I—Fk _ &),

JL RS —bk
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(2) 21 (O—5—) DERELEE

HUCH T 2R THROBREE 20 hhbd, —>
eI B RAiTA I LE ) —D
X, Thze@l3s2LTHE, 9. BLIVAT A
DEEZ MHISHAT 5o
ROIISNERZ G- 2720, ME223720 356720
CHREZ27I5YTREREY) LTV, TANKELRD
T, 1800 AR D& A 5 MITHE - BB 2 B
275 Y TELICT LR THEE (coater) ANEZE SN,
WAVAHYRAL DR SN, 1900 FEITIZKD X9
%79 Y a—%— (brush coater) 2MEibN Tz,
M SANEEIN T L, ZOMOER I T —
M) BRZERA SN D, KT, Ko EIC%F
R D, ZLT, 2K — VO y FIEICE VY
fidmZHFIEL, TOBVLOHIDT I I TELIIEDS
LTw<{,

4.46 MEOTZaA—-4—

LhALIhTik, BHmLONFES LTHET S,
ZIT, U=V ZOLOTHREEZY - IHKICEA T2
TRPER, oo —)La—%—731930 EEHH» S
SNz $A4A X TV ADHETHA LY — b a—
NA—=F—3ZDO—D2 %4 7T, AW, BED
U= VIZHEG S NGB O6B 5 TnL 2 ETHY IR
L, RBEOT—NVORMIIHZD LR — OB
BEEEL., ShEzRiERT 5, Cou—Ly {47
DA—F =X Y BIHEAPLAMIKEIEETE S X
I ole SOU—NVI AL TOI—F —DRIIZ
FLLTT AV ATITbI, ThEz TRLEA—H—
D& % DT THEh Twiz (6 213 Consolidated
(Massey) coater, Kinberly-Cark coater, St. Regis
coater, West Virginia coater), Z®D% { IZMHMAH
T (B —H—T%<), BICKTOEMMEHITHL
ELTwo/z, SORM., 72V 4 TREBETHKOTEE
PEBIZIKRLTEY, TN ZOHEMFATREZT &I
L7z2DOTHH9)o

LrL, CORBRIBARZELSTHILENTE
I oF BLHIHADO/RY =B TERT W (B
BT =V ORBNEEIEETNS) REUBH -

720

1940 42123 9 — oW 7 2 — ¥ — B S iz,
M ROBRZOE, REPOBELT—V 2y T
WE% LT A—51Y 7 (metering : 3H%) %4 7
DETT—F47a—%— (L7—Yzv ba—%—)
Thbo ThF. MIFHEKIZ, 2 v FH5BHAEH
EDUTTRBOBRZMEK LT, THIZED VAN
ZOMEDOBFOBRTHWEEICE D, o, Bfiksx
KRESHTIENTE, BILKADHOLLTZEDO—
ODFHBIDBITBRE ) — A — R VMOEBELT, &
DA & Y NCR 4L O MBI 1 2 15 HOHREAVE#E S h
72 (19534F)s MAED T —F A4 73— — 13 &
nNTwb, CONRE. =7 =Y =y M TR REFR
ZREHTOT, BRHIMMEMEDLE T, Do, B
FHREZ B2 22 TETHTRRLEHR THRIE
%o

BO—LTF—F4A7

=i TF-=F17

Fpw0—JlL-——
TYVE ST e

T = —

sy T 70
a-—J

(FLAFE—)
ATF—i8r AbL-=gwyO-)b

447 IT7—F4T72—42—DEBERH P

RPICHAT- RS FE LTI, o L HHIC
W2 ¥ — (TL—F) 2 TTREHLHIER
WEDTRPL, —HOT L —FI—%—51950 4
EALHEEINSET, ZLTCZOHXPBREOERTO
Ei Lo TnbH, THIWMWIZT L — FTHRE%
LT, FEFHEMLIh, BRRELZ RFAZ L
MHTE, AR LHRET, Az KE{WHE L,

|f§~y#—3f’fﬂ—)b

4 FL—F | B - (S ';I
\ "
BET TS —4 ) S—— 1,

X448 JL—KRd—2—DA1x—
ZDI—F —OFEARER L, KICEREZREELT

T —F LFEEELTTL—FThb. ZOMAL
bETVAVADEFVAEREENR TV,
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X449 &EOTTUHIr—4°

BUEO KRB TIE. 10m T 1500m/ 53 BL 1D 3 EE
TRIHITbNTVWE, $4 AT VADEHT, ¥— 1
Q= RPHA=F Y Y TT TN r—a v s 4 TA0
BATTH SN2, 7L — FOMiEEh Tl —1c®R
ZEEFE LTI L) SEOHE & SRR O
DV LETHY, ENHFTETEILDTREEL &5,

T — FTREEFELSNZBRHIENEHEH SIS
AL R TR R AL, BEDEAMGRESE. Pl
)= A =R VDA T VBB B O R SR T
. TOTRNREE > TL b0 T TUELRLZ
J¥— B AT A RE SR, A—Fra—F—
PO ST CTEALI N TS, 51T H—
FURTIE, —RAROE TH:E LTHEIRY 722
NTHY . HHHKD S OBMBIETDH 5,

TF ~wk

vV

.

K450 H—FT ZIDA A=

ZORMIE. BRIEAHMT (FL—=FR7 7TV —
AL BN R BLEOFENEY). W
W T (Contour coat) THRIEZHNTELI LT

H%o
— : vy ovwe
JL—F#I A—TYET
&
I7—F+172T
RKEE L i FR 2B 1

(K& 2TE  BEHH B
M 451 ZIAXICL2MOMEET IV
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WHBRT T, BT EOESK Y i, /—
=R VERBBAMTII RO L SR EIT v, —f
DHRHKIZBWTH, BAeimELHICLIIEREISh
BE G O3 % R 2R DD Bo 1272, BEDH —
TR H T ENMET, WEHREEIX 7 L — FR T
X RV,

INSDOBRTHADIINITHEIGROBR THZE BES
57202, Fx A MRLHADE P SHVONTE 7,
COFHAPEHROGEMDOA ¥ 7V =y MHHKOR
WIZHWSLNRTWA, Fx A b (cast) &id. —&W
WIESFRUCHIR LAA TS 2 2 & Th 5205 AL
DT R E el 7o E s K5 4 XY —I12H5 D
DO (BBHIZ NI 4 X —HIC). kL% TH»
FTHET, FIAX—KEONRE H UBRO® T
PREONDL, BEMNF T A Y —KEHES WBIEDS
NLZOTFXY A MDA A=V RENzorbLi
T, BEOBRAGFRIZVAVAHLH, FIL4 ¥ —
WD D52 ENKRAL YV NT, ZO—BZ2RT,
(FED

FyRAO—)L
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#
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=5
K452 F+ZXbha—2—D—FF|

HEEmY
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VHROBOHBT., BT 7 Vv MK, h—
FY ()= A=K DO ATENVET, EPHEOR
T). Fx A b HOBROA Y27 Y=y MK %o
BLHADPHWEDE TSR TW5,

(3) BETHRODEE

KN E DT > 2% & D X 9 IR 2 DA%
DHEME D ¥4 XT VLV ZADYEE. Ktk
PHLT, 22 BARID RO T, (ko mx B
FAX =W DT CT& B, I—F—TWEF 7
AX =YD B EBBAF T L XY= ET %,
D72 DIEHEMMOELE S AT AWLET, ZO—D2H
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AEHEN, RY 2B VEHRT5, BTETIE
AERMI2BLINS, BLH%Z LIZLTE—VD
FERBEL OB AR LT 2R — KT
AX— A VYEYIAYPFETAY—) PELHVDS
NTWE, ROTHYERLTH ) —HZETLTHL
IHHIET B0 BRICEVRBIIYY VT —FI4
Y— BHBEOFF4 Y —) 220377, FHZHED
—Hi% 2 453 1R T
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M454 70-71>7 K34 ¥ —DER
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By %
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BIMOMEIIE. BEOBBE S TH 5 HR (M
BB A V¥ — (EAEA) PRETH LD, HE
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ELTHwHNZ, Ll HRTRBREDO ALY ¥
PREONBNZ EDSRBAN Y 27 A ERBIIAE
W LTER, RN Y 27 AFHAPEEIC
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DT 5 b HA TIPSR & 0 8k 1 1 findf 23
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V=RV ATITFE FEIBERIRE-FVLT LT
FRHIR 2% 1930 4RI SAH S ize 1950 LA O 5
MR T 7 v 7 AMMER ST, kMIdiEfbe =
)7 YTy 1950 AN EA S SBR 77 v 7 A0MEH
INPEL7ze BTHKXB TV —FT, BH#bd5EN
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A — TR BT B 2L L. WL L TiT -
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9)

1970 4E4X % T O 1 HeHI AL it

1975 A ISR I U O N MHMAEER 2 HEE & L
TWw2 (F32)o 2000 4EAR 0 F ) Gl A3 2 O YR
N BRMTH o722 1E, 32 KO 33T TRALT
Wbo COFETIX 1970 AT O ) O T H KR
S TR OHMN 2 LD TH S,

)57

5.1.1 #EtEHh—RER

JHFELE LTHEME Y — F. NV Fh— FEflibh
TWBH, EARMISHEE S — P2 Lo, 3Gk
TiX. Punched card %721 Punch card 2" & h
TWhb, HiH — FiZowTid, 41451970 412
UToM#EzLTw2 Y,

[ H3AI 35 45 ~38 4F (1963 4F) (X 4E 3 100% D &\
P& /R L7225 4348 (1968 4F) 12 5% D fif i
LE o7z, COMUDSLIZ Sy FLAS—FEL
T OCR HI#%° OMR MM KR, [E B X —
A=W —=F Y AT EADOMT —7 Y AT ANDOBIT
2. WWMREOBIKE LTON Y FH— Fh LA
F=TNOERRENEZ LN, BFE. R 60
fEM 400 AL /kg & LT 4ER 15,000 b > . A 1,200
b THB.] KMOTERAMKE 5 2 etk F 7 —
FEZWhhBMTH o 72Nz RN L THRIZV,

BEaEgHh—R (INYFHh—R:
Punched card or Punch card)

T 8.2cm. £ X 187cm T—M 25 DH—FTH b,
LELREROMTZ Y FTREDT QORI
TDOHHRISHIE) . ZDORENDHY TS 2 & T
WYyFHARSNDL, TOH— FEuk L THRAIRD
BEEETIEICED,
HKTHDEH, TOYAT AEMFIZLT 7205 1IBM
Ty AP A LA (1960 4F) IC&#EHIC IBM 02
¥ a— g PEASINT, ZORNEBAAED Y 2
V1B R oz b BN 20D
B GHEE) 2Hikl. R#BoTurss—LF—n
YF X =BTV, SO F OV
T, BEEPLI L, FEMEL D %ho7

ZDH—FOHBEIIBRT AV HADHDT, LLTD
WY THo7z

5.1.2. #isth— ROBIE L5
(1) E1.A R V5 — ROBIE CKESTFEERR)
(a) & — Fo~pu:, IR
JEBCRAEORE Ty FRRDLHMTNY
DRV &, HERRE, PATELHREBEYI DT &,
B 3247~3257 4 v F (8247~82.73mm)
X 7370~7.380 4 ~F (187.20~187.45mm)
FEE 90 + 5/60 FE
(b) a—=F—=Av
BRI A ORI F . Rl LT
60 £,

Feillh 5 0250 = 0016 4 ~F (6.35 = 0.41lmm)

wy 7 P
i - [~ OTZ4%E7 RECDEFGHT JKLHVDPORSTUVIRYZ 3t~ TR TATA PROCESSTG DS B2 68
WC X A1k m ui mil oant i I 2K

1
L.

f ' .
J= NS 4
i
111 ?
111 11IHEERE] 111EE) 1] )
O IRt 1111 Kl i
HerwaL S sSSssSMppppsssassssRppppsssshp
secusschpppisjsssssancspppoonacl uul
ERRRRRRRI 10 i RRRRRRARI 1ARRARARI VARARREI
sesnosnsshposnnasesnnafioasssnsfprosasnl
1139009499 S99 999999 sRannasasafonnnsasfonnsnnsnese
-})_ l.'“m;;L — INR N r HENTUNBHDODHUESENEENNNENERRRRS

1212222202022 2222222000222
munnunnnnbaniinmm
R Y RN E R RN eI Y]
§3593559593599555559588sf5550398
sescsnnssnnsnnnssssansfononsnnes
IR R RRRRRRRRRRRRRRARE] LARRRARA] A

SEasBRanasRIsRRIIRRIRRRRINRIIIINTS
sassssssafissensfinene

h=-FOM(HF L)

¥ 5.1

BEtEH— K (IBM H— ROEgEa— R)V

TE AR ELER T DR

IV 2—FIZANIEND, &
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JBH 5 0433 = 0016 4 ~F (11.00 = 0.41mm)

(c) #H

WMEDORE DS H — FORTHNTHDH I &

(d) #%
NEEEOMK T KiAtEoHh, &L, EHo
RO HA, MDA A, 13, BREHELLE
B2 WIS D IRO TWHDD - TR SRV,

() Y FF—I
RBLOBRKRE S, BTOHRE,

(f) Flkl

AVFOEERERHENHBELILTHA-FE
HF 2 ERIC R SR n & o FIVRINEIEFE 2 A8 (2 FIR
EINT, WOLFHIEMHIIAZ LHIICTEI L, 4~
FAOWRFICEEERWA 2V, T2, %D
TO—LR7 I VICHELRNWI &,

(g) A—w

20~75% RH OWEEIZB VT, RIRTHA—LD
BEDNTHZZ L,
AMMBAICHE>72KY) MD I —=n) 0124 ~ F
(3.05mm)

BEHIZCEMADKY (CDA—N) 0254 ¥ F
(6.35mm)
C.HMHICHAMD TR Y (V4 A FH—=))
025 4 ¥ (6.35mm)

(2) h—FROEE

(a) ME

100% 7 I ANV TTHY, AA=ZANVIINVT %
HEhwI

(b) i

244 v F x 364 ¥F (609.6mm x 9144mm) 500
A9 = 5% RV F (449 + 5% kg)

(c) JEmk

0.007 = 0.0004 £ ~+ (0.1778 = 0.00lmm)

FEMASIEMELS 7 — LIS 5 720X T RTHO A —
FAE—REEDL DO THRITIEE S,

(d) HHEmE (I2—1Y)

BAL55 R F (38kg/cm?)

(e) WL (F—,3—)

HHOWNIZZE-T170 g/cm VL E

KO NIZZ 5T 80 g/cm PLE

H— F% 7 — ZMAPRE IR Y ALY AT, A=
A3 S FITENUT EDIEII T 2 S B 7 % R E R
(BEEEARED) THWET %,

(f) ==YV 7 BOMIImS

105C. 72 hr =—Y ¥ 7 L 72 MIT D3, K
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DWW T2 MU LD &, B FEHOHPHIZ
25%UHNET B, H— FEIERELT— 5 2 RWHIHHR
FLTBABATIDH 205, ATIHICH 20 £ 0%k
MR L THAET %,

(g) FIREMS (ZVAYFLT)

ELE50HIMICHRIK125g DT &,

(h) x5

20 LL LA - Tidk 5w, MHICRAT 2WEL
%§EDLEMPLEREIIHAELT, A— FERILT B8
YFFTARERBYES T,

(i) MRtk R

pH=50 oz &, MIIEZITNIBHPL WL,
AR IZONTH — FOEPAIITEILT %,

(G) BEEARE (TXD )

i 1R BE 3 0.35~0.45

BRI BRI 5% DL oz &,

COBAEIE A — F &7 — FWIRRE IR Y ALY A
2. EI LR LERNIIEY DD, Floh—
F2FCTHIEIBEELE D) Lo Fuhrziis 7z
DIATHE b5,

(k) i BE & K55
20%— 75%— 20% R.H. DIREEALIC X 2 i

it 0.25% LA T

B 0.70% DL T

Ko 45~65% (K &4 &)

WMEOZLIZE Y A — FOKRGHED . JHERES
PEAL T, BIEOHRIEIC S Y F SN h otz
D. IAY=FL7ZY, 7—=FIRDRLHL LADH
Ty F— B LRI Z R 2T 2 e ddH b,
D7z, FEREOEIIRPBICHZ T E RS
%\,

() &Rt

TAEFETRyFELIL &, XFERMH YY) ¥ — Tt
AHNT .

(m) Zofi

oM, FIZ% K OREAIRBEE CTIIfThbh s,
Bl Z I BRI KEA R E X ) BEBRNT A R,
T B O BRI A B IS & 2 MAREIRIA ¥ F O EEEE,
HRR, G, MR, B B4

5.1.3. ERREICHITIER

INOLOBMEEREL TAhb,

(1) MEDOIEREE © HEF & LTREHBD /T (SR
DFINNSNVT) BT S ETHO TRBEER
Zili7zzT I ENTE D, Lad, 20FEMoRE2H
& L7 C— B DOMELA R T 52 L 2R L



T, 1960 X, HARIZBWTI OMHEL ;7
TV GIHEBOEAZ 57 b3V T) oA REIRFE
WAL, EEOM TS & A OV T % ]
LzEiEE b,

(2) MRPEEE : 1800 AEARE B2 S MATK B E S h
25915l WHOBIIHRBT VI =27 220
MTBIENER L ShIZXIPHMLR TR
D, STV BIZIEE Y F T TN) 2D EEER)
oLy IMibhi, MBETNVI=Z2TAZFEIL
TH 7Y —DORBIFEA L. WOBED pH 5340 &
LWVIEENDTICR S, ZN% pH =50 THHKT 5
WCRSFNORESLETH 572 THAH I H— FHIMK
DAER T o 7= )BT R e h ik a >~ 7~
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