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Footstep and Future Prospect of Ink Jet Technology

Masahiko FUJII*

History of ink jet technology is recollected by summarizing researches leading invention of ink jet, research
and development activities on ink jet and past products. Prospects on performance advances and application
possibilities of ink jet are also described based on recent technology trends. Expected functions or performances
when ink jet was born in the middle part of the 20-century seem to be mostly satisfied now. Low cost and small
size color ink jet printer has become the exclusive province of personal market.

Many efforts on ink jet, which improve performances, have been attempted and new function as marking
technology has been exploited at the present day. Ink jet application to fabrication process (Digital
Fabrication) , which never imagined at the invention of ink jet, has been also developed. These novel activities
will face tough problems and need revolutionary approaches. A great innovation by ink jet will be expected
when success is achieved.

Keywords : Ink Jet, History, Contemporaneousness of Invention, Technology Trend, Innovation, Technological

Prospect, Improvement of Performances, Digital Fabrication
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RIS A v 7 AT 2Ny Fif%E, g EhEBRES
WD W T KRN (galvanometer) D JBEBLCAEAIZEI 2 L
BE)T LR I E S 2T 5D TH 5. Siphon Re-
corder IZIZZ L OWREDNH Y, wHAD D D TIE RV HH]
DEH% Fig. 1 \IRT. RO E LR 27Ty b
DEFNHT AL, HERETHWZOEBEIIEFEA V7V

(@) (b)
Fig.1 Siphon recorder invented by L. Kelvin. Left photo
shows early modified siphon recorder exhibited in
Hunterian Museum, University of Glasgow. Photo was

provided by Matthew Trainer. Right figure was re-
printed from G. B Patent 2147.

(@ (b)
Fig.2 Mingograph2l developed by R. Elmqvist. Left photo

was provided by Siemens-AG. Right figure was re-
printed from USP 2,566,443.
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Fig.3 Basic configuration of continuous ink jet printer
(Sweet’s type, multi-deflection).
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Vv b ROBANO RN D EERSEAAH 1880 EI2 R I h
Tw5., wJ—-F 21— (Marie Curie) & & Hi2/ =)
BEZHELZYZ—) - F21)— (P.Curie) &EZDHDI ¥
v« Fa2— (J.Curie) ICEAEBHLOERATHS. &
DOFEHLTIILDTHEDLONAZFY V¥ iEo “ET" ZHEKT
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VEX YT 4 =M% Z02HKBIZY VS Y (SI Zoltan)
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i Diaphragm Piezoelectric

—— Substrate

(a) (b)
Fig.4 Basic structure of piezoelectric ink jet printhead
(bending mode) and thermal ink jet printhead (roof
shooter).
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BESH LI VWEEZTWD.

INHO) HLIRWICEMMEEN 0L v 7Py b
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Place — Street Home Office Factory Others
Feaiure /Occasion Industry
I
High Image Quality * Photo KIOSK ‘Fpm.
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(Large Size Print) ¥<in Digital Caméra Printer/MFP/Fax * Vehicle Wrapping

% POS Printer

ariable Data Printing 7 Optical Switch

=
Label Mailing o *CTP k Coding X Food Decoration
Textile % Ceramit Decorating
i i *Nail Art ©
Direct Marking a J‘ *Tile  %Legend Printing
: 'Color Filter * Migro-Lens :
\ ¥rOLED 3<TFT *RP 1
: *Wiring % Coating | Y¢Tissue Engineering :
[ Ye——o Y<DNA Chip % Dispenser :
Controllability for Lung Administration YcFuel Injection 1
Small Amount of Liquid Fe——o . ) \
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% : Launched
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Fig.5 Map for ink jet applications.
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Fig. 6 Market of ink jet printer classified by image quality
and print speed.
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Fig.7 Portfolio of ink jet application for digital fabrication.
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Fig.8 Minimum drop volume in personal printer (symbol
means launched products).
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{7t () OBMd 010 FE0ESHEItE XA TE
HMir Ly Ko 12TH5. Tablel I2ZNF TICHTRINL
LA Y 7oA EFERLETY) vy E2R LY
WA ¥ 7 RO HWIZRRME oG & BREELE 2 S0 2k
Tholz. LA ¥ Z7iOuMErSHEAZZBIE, 4 THH
REFIEAE R o THARVEHEZEBRTE5 L)k
D, A7 BB LEVT) VI bHOWMZTEL —TF
T, SR HBBBILKDZOR G B EVvoz 2 kmEH
L L7zA Y7 2BNTA7) Y7 B LTWA. Bk o
SEHEED S B LS WA 4 9 7200, §FLzEBiNY % 7
YEHEONL. BUETIRIRAT L1204 v 7 2 LT
Vbbb TORIETLBL T wndy, BEREE (X
WER) o7 v MK L—okHREzn s 57208/ 70
R THEBOBEDA v 7 efiolzT) vy bR sh
CZEBH D, A V7L BEMELIZIER ISR TH -
723, X=V F VI TIRHBEENORBIII O %5 Bad
bbb, SHRFABOARFFERLU WG REE, L0 AELT2

Table 1 Increase of ink color used in ink jet printer®.

. Graininess Gra .
Product Year Basic Color Improvement Improveyment Gamut Expanding Others
C M Y K Lc Lm Ly Dy Ik LLK R G B Or
DW694C
PM-700C 9% O O O O O O
BJC-700] 1997 O O O O O O O PPOP
PM-900C 2000 O O O O O O O
PM-4000PX 202 O O O O O O O
PhotoSmart7960 2003 O O O O o O ©) O
PIXUS990i 20 O O O O O O O
PX-G900 2003 O O O @) O @) GO
PIXUS9900i 2004 O O O O o O O O
PX-5500 2006 O O O O O O O O
PhotoSmart8753 2006 O O O O O O O O O
IPF5000 20060 O O O KMk O O @) O O O O
PX-G5300 2008 O O O KMk O @) GO
Mk: Mat Black Lc: Light Cyan Lm: Light Magenta Ly: Light Yellow Dy: Dark Yellow LK: Gray(Light Black)
LLK: Light Gray R: Red G :Green B: Blue Or: Orange GO: Gross Optimizer
HARB{RY 258 H47% 45 (2008) (43)
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Fig.9 Nozzle number and printhead’s potential to eject ink
drops (symbol means launched products).
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