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Color Separation Unit with Moving Filter
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High-Quality Imaging Technology for Analog Full Color Copier
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Voice Recognition Method Using Binary TSP Matching
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English-Japanese Machine Translation System with Easy to Use Pre-Post Editor

LA A

Satoshi Yamauchi
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Dear Ms. Aoyama,
I hope this letter finds you well.

It has been two weeks since I returned
to America from Tokyo.

My five days in Tokyo were really
enjoyable.

I was fascinated by state-of-the-art
Japanese technology.

By the way, I heard about a wonderful
new Ricoh machine.

It is called the English Japanese
Machine Translation System.

This interests me very much.

I would like further information about
this.

. i '
'So, I look forward to}hearing from you.

Yours sincerely

R

Y. ZOFRERBRIHBTRIZL DD
BLLEABET.

AT A U DR B> TR, 2
B 72 > TV E T
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FhCHIEBRIENPLOEVZLL5D
FELRICLTHVET,

BE

*Z it Y a—EERREIIRS 2T A

THIRLIZHDTT,

4 7> 5—nmhpl
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OCR Technology for Personal Usage
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| Kiyohiko Kobayashi
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Low Cost Daisy Printer RP3200Q

P &8

Shoji Yanagida

Daisy Printer {3 5FIFRE 25 s L ¢, 10BENES
Lo THELNTELREMFAFRDOL VT > 8
—TH5b,
FoEDTHBIEE, HEE, MHEREE COREHII—EREL
Nip (Non Inpact Printer) &7 nz A>3} L%
- T, MEESFIBILL T2,

RP3200Q iz, ZDRELMH T = TIHRKRZE 5 2,
AAMVESENOH A A M EE LTINS,

2 . FIMOEHH

-1 BEBE
= 112 RP3200Q mE 8 i fERE %R T,
SURARRICRT & 9 i, FDFE B 20cps 13K - LT
GEIND, ZOEFEETOLHIERENORIG 2 2 M E
BwHb L, B (22 b v—E#8, DCEELR) &7

# 1 RP3200Q &tk
HH &
20cps(SHANNON TEXT, 12Pitch)

1.Print Speed

2.TAB CR Speed 2200ms/13.6inches

3.LF Speed 2inches/second
4.Space Resolution 120position/inch
5.LF Resolution 96position/inch
6.Print Wheel 96character/Wheel
7.Paper Width 16.5inches

8.Character Per Line 136characters at 10pitch

9.Size 145mm X 578mm X 328mm (H X W XD}
10. Weight

Les than 9.5kg

11.AC Power Consumption [45W

* 7Yy —REEE EREE
1st Design Department, Printer Division
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Multi-Nozzle Drop Generator for Continuous Ink Jet Printing

BRIy MR F /NNy T SR L—F

Stephen J.Bolema  Takuro Sekiya

Hiromichi Komai

1. Background

The continuous ink jet printing® is superior to other
printing methods in high resolution printing because of
its ability to do direct printing on plain paper, and it is
easily adaptable to color. Up to this time, this printing
method has been used as an output device for a word-
processor using a single nozzle drop generator, but its
printing speed is slow, therefore this muiti-nozzle type
has been developed. In the case of multi-nozzle, it is
necessary to make the breakoff of each jet uniform, to
produce each ink drop at the same distance from the ori-
fice plate and at the same time repeatably. There is a
study of the configuration of the multi-nozzle drop gener-
ator by W.R. Beaudet?.

In this paper we show that using the model simulation
method, experiments, and a LaserMike to presort the
glass fibers, we were able to find the optimum conditions
of the multi-nozzle drop generator which consists of the
stimulator of uniform motion, the acoustic cavity which
propagates the pressure wave uniformly, and the orifice
plate, which forms the jets with the microscopic orifice.
With the above factors we achieved a breakoff uniformity

of the jets within A/2 (A: drop separation).

2. Characteristics of the Technology

2-1. Principle of the Continuous Ink Jet Printing Method

FIG. 1 shows an outline of the continuous ink jet
printing method. FIG. 2 shows an example of the multi-
nozzle drop generator, which is composed of the stimula-
tor, the acoustic cavity, and the orifice plate.

The ink is pressurized to 0.2~0.3 MPa by a fluid
pump, and it is forced through an orifice, whose diameter
is about 30 microns, by the pressure. At the stimulator,

the PZT is vibrated by the sine wave signal which oper-

*  Advanced Technology Dept. Ricoh Corporation.

#% 312 Laboratory, Research and Development Center
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DEFLECTION PLATE

CHARGE SIGNAL

DROP GENERATOR

CHARGE ELECTRODE
CIRCUIT

N
PUMP  INK TANK

GUTTER

FI1G.1 Outline of the continuous ink jet printing

JETS

ORIFICE PLATE

% | Ik

//f CAVITY
o
"\ 5
N
~PZT =)
R gl =
INLET G)‘\\FOAM MAT’E;IE?L/'
CIRCUIT

FIG.2 Structure of the multi-nozzle drop generator

ates at a frequency of f, = 110 kHz and its electrical-
mechanical transmission causes the small perturbation in
the ink. Then the standing wave is produced at the sur-
face of the ink stream and it is broken up into drops as
shown in FIG.3

An electric charge is applied to the drops by a small
electrode that surrounds the region where the drop
breaks off from the jet. A voltage is applied between this
charge electrode and the drop generator. If the voltage
is positive, electrons are drawn to the tip of the ink
stream by electrostatic attraction. When a drop breaks
free, it carries some of these electrons with it. The
charge on a drop is proportional to the voltage on the
charge electrode and it is done in accordance with a pre-

determined matrix of print positions on the paper.

58



After the drops pass through the charge electrode,
they travel through an electric field between the deflec-
tion plates and then they are deflected by the fixed vol-
tage on the deflection plates.

Uncharged drops are not deflected. They go to the
gutter and are returned to the pump.

INK STREAM DROPLETS

-_—— -9 9 9 o

FIG.3 Breakoff of the jet

2-2. Stimulator

The PZT must vibrate uniformly with “piston-like mo-
tion” into the ink cavity to produce urﬁform pressure
waves which travel through the ink in the cavity toward
the orifice plate.

It is not enough to only obtain a uniform displacement
of the PZT as it does not vibrate with simple mode.
Hence, fhe PZT Was cut‘or formed so that it functions
like an array of simple length expander resonators. Four
types of the PZT structure are shown in FIG. 4

FIG. 5 shows the vibrafion analysis of each type of the
PZT structure® (b; and b, vibrate equally).

Also, FIG. 5 shows that the displacement of type a,
type by, and type b, is uniform and that of type c is not.
2-3. Cavity ‘

The ink cavity forms thje boundary of a standing wave
acoustic field whose source is the PZT. The cavity must
be designed to maximize acoustic disturbance at the ori-

fice, but minimize the vibration in this disturbance.

. 26.6

b, b1 bz c
2&’?47,1
f(? (o) 7
@O}fgv /) CAVITY SIDE

FiG.4 Four types of PZT structure
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THE PZT DISPLACES LIKE DOTTED LINE

FIG.5 Vibration analysis of each type of PZT structure

To avoid that the variation of the acoustic disturbance
at the orifice is caused by the resonance, the cavity
length is not equal to the integral multiple of A/2. The
cavity height is equal to A,/2. to:obtain the maximum
acoustic disturbance at the orifice. Where A, is the
acoustic wavelength in ink.

FIG. 6 shows an example of the equal pressure line in
the cavity at the conditions of I. = 42.1 mm (# NX A./2
N: integral), a = 7.5 mm(=A/2), and f, = 110 kHz.

The figure shows that the vibration of pressure at the
orifice is small. FIG. 7 shows the comparison of the
variation of pressure in other conditions. It shows the
variation of pressure at I; = 42.1 mm is smaller than at
other conditions. The simulation of changing conditions
showed that the pressure at the orifice is uniform with I,
# NX As/2 and is most efficient with a = A;/2. The cross
section of the cavity is tapered to focus the pressure
wave towards the orifice (See FIG. 2).

1.%NX s,/ 2 N INTEGRAL
©a =21s/2

Le
ORIFICE LOCATION
«
z
g
S
CAVITY I =
®|
=
d T
PZT %
E—‘
2
a9

FIG.6 Equal pressure line in the cavity

2-4. Orifice Plate

Glass fibers are used to form the orifice of the multi-
nozzle array. A typical giass fiber (350 mm in length)
would have a 4% variation in the size of the inner dia-

meter, which forms the orifice.
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In order to reduce this variation of the inner diameter,
a method to sort the fibers by size before their use was
required.

An optical comparator was chosen which incorporates
a helium/neon laser beam that is projected in a straight
line with no diffusion. This device is called a LaserMike
and has a resolution of 0.0002 mm.

The glass fibers are cut into lengths of 25 mm and
sorted by the LaserMike according to the dimensions of
the outer diameter of the glass fiber. Since the ratio of
the inner diameter and the outer diameter of the fiber is
a constant, this method can be used to decrease the
variation of the orifice diameter from 4% to 2%. This
results in an improvement in the variation of Lb from
0.115A to 0.047A. Where A is drop separation.

FIG. 8 shows the comparison of variation in orifice di-
ameter between the fibers that were selected with a
LaserMike and glass fibers that were used from one sec-

tion (350 mm in length) fibers.

30

%r 1,=30mm

=4 XAs/2

x/ \X 1,=42.1mm
15 #ANXAs/2
% (N INTEGRAL)
1o=45mm
/ =6 XAs/2

|
ot

LI SN D B B R B S B S S S S S |

|
—
>

l
=

T T T S W S

2 4 6 8
ORIFICE No.

RELATIVE VALUE OF THE PRESSURE STANDARDIZED
|
Do
(=]

BY THE PRESSURE AT No.l1 ORIFICE(%)

FIG.7 Pressure distribution at the orifice
in each 1,

ORIFICE DIAMETER({zm)

ORIFICE No.

FIG.8 Comparison of nozzle diameter between
measured and non-measured fibers
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2-5. Results of Breakoff Evaluation

The performance of the drop generator was evaluated
from a standpoint of the variation in length of the jet
breakoff. The varidtion of the jet breakoff means the
range in length of the jet stream, which is produced by
the drop generator with a specific operating voltage. The
length of jet stream is defined as Lb and its variation is
defined as ALb = Lb max —Lb min (see FIG. 9). The jet
breakoff time, Tb, was also evaluated and its variation is
defined as ATb = Tb max— Tb min.

FIG. 10 shows the variation of Lb and FIG. 11 shows
the variation of Th. The experimental conditions are as
follows:
ink pressure = 0.218 MPa
Ald=5 = drop separation

= 110 kHz
Vp =5.93, 6.59, 7.25 V
p = 2.25 mPa-s

P

A

d = orifice diameter
operating frequency  f;
operating voltage
ink viscosity
jet number 8

DROPLET

SURFACE OF THE ORIFICE PLATE
/INK STREAM

! 1 J )
6 8 10
DISTANCE TOWARD THE ORIFICE DIRECTION xmm

—t L L 1 L 1 |

1 2 3 4 5 6 7 8
ORIFICE No.
ALb=Lbmax—Lbmin

FIG.9 Definition of the ALb

mm

O 1 Vp=5.93V
A 1 Vp=6.59V
0 1 Vp=7.25V

ALb=0.327A
ol

L

—0.05k .

0.05F T
ALb=0.408A

ot 4

—0.05 ]

0.05F ]

ALb=0.4662
0 — -

— 1 1 L 1 ]

0 2 4 6 8 10
DISTANCE TOWARD THE ORIFICE DIRECTION x=m

L L i 1 1 L 1 |

1 2 3 4 5 6 7 8
ORIFICE No.

DIFFERENCE FROM TIE MEAN TO BREAKOFF LENGTH Lb

FIG. 10 Variation of Lb
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Both the ALb and ATb are within A/2 and T/2, and
the correlation of their variation coincides with each
other. Where A is drop separation and T is one cycle of

the operating frequency. -

® 0 :Vp=5.93V
= A 1Vp=6.59V
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1 2 3 4 5 6 7 8
ORIFICE No.

FIG. 11 Variation of Th.

j 3. Conclusions

1) The stimulator, along with the PZT, which was
slotted to eliminate the transverse vibrations along the
orifice, vibrates uniformly with “piston-like motion” to-
ward the orifice and shows uniform distribution of its vi-

brating area.
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2) It was clarified by the experiment and the model
simulation that the cavity which length is not equal to the
integral multiple of As/2 (As: acoustic wavelength in ink)
and which height is equal to As/2, can transport the uni-
form pressure wave which was produced by the stimula-
tor, to the orifice, without variation and efficiently.

3) Glass nozzles can be used for a multi-nozzle array,
with a reduction in variation of the orifice diameter from
4% to 2% and reducing the variation of Lb by presorting
the fibers with a LaserMike.

The drop generator, which is a combination of the
above ie. the stimulator, the cavity, and the orifice plate,
has the capability to make the breakoff uniformity of the

jet streams within A/2 (A: drop separation), and it is

acceptable enough for practical use.

Future work would include expanding the length of the

drop generator to include more orifice, using the same

design guidelines mentioned in this paper.
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3) Tatsuya Furukawa, Sachio Kagawa, Tatsuo Yamabuchi
US86-2 (1986)
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Small Image Retrieval System

NEIEG T 7MY T S XTI

Wayne Wang® John Levy*

1... Background

The Small Image Retrieval System (SIRS) project at

. Ricoh Systems, Inc. has as its goal the development of

an experimental prototype of a desktop image capture,

storage and retrieval system based on pefsonal computer

technology and built on Ricoh’s strengths in document
scanning, data storage and printing devices.

This system-level prototype is intended to provide ex-
perience iﬁ the following areas: ‘
Integratidn of software functions at the application,
graphics, database, and input/output software levels.

Development of software-based transformations of im-
age data in the personal computer environment. ‘
Integration of image and data into a single ‘“database’ at

user level.

Definition of functions needed at user level to create-

and use a simple image-and-data database.
Develop and get feedback on user interface design.

'2. Features of the technology .

Software is the core of the development work in this
first phase. The key areas for new work are the follow-
ing:

2.1 Image transformdtion

Three versions of the scanned image are maintained in
the system, for convenience of searching and display.

The original scanned image must be transformed to
produce the two other versions. Another transformation
occurs upon printing of an image.

2.2 Database record management

When locating Docunients, the user may specify partial
strings (words or word fragments) to be matched against
the stored keywords in the database; the database mana-

*Advanced Technology Dept. Ricoh Systems Inc.

**Consultant
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ger must be able to find the appropriate record using
“fuzzy’’ matching.
2.3 User interface design

‘We chose to use windows, a mouse and dialog boxes as
key features of the user interaction.
2.4 Management of optical disk

The unusual characteristic of an optical disk storage
system is “write-once’’ — requiring development of a new
kind of directory information structure on the disk.
2.5 Producing an integrated view of a Document

Since a Document consists of an image and keywords
stored in different ways and in different places, the sys-
tem must hide the differences at the user interface and

throughout the conceptual design.

System Description

3.1 Hardware components
The system hardware component are:
personal computer (PC/AT clone) with 2.0 MB extended
RAM card hard disk (2.0 MB internal Winchester disk
drive)
CRT (12 inch monochrome monitor) and EGA clone
document scanner (Ricoh IS-30) with parallel interface
optical disk (Ricoh RO 8070 WL) with SCSI adapter laser
printer (Ricoh LP 4080) with adapter.
3.2 Software components ‘
The system’s software components are:
application manager
user interface manager
database manager
image manager
screen, mouse and keyboard interface
scanning and printing interface
Winchester disk file manager
optical disk file manager
3.3 Document definition

A Document consists of two major components:
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DOCUMENT = IMAGE + KEYWORDS

The IMAGE component is stored in the Image File on
ODD, and consists of three parts: The Scanned Image
(at 300 dpi); the Full Image (320 x 320 pixels); and the
Book Image (160 x 160 pixels). The Scanned Image and
the Full Image are stored on the ODD, requiring appox-
imately 1 MByte; the Book Image is stored as part of the
database record on Winchester disk.

KEYWORDS =contents of the Database record (stored
on WDD and on ODD) containing the
following fields:

Sequence number (assigned by system)

Data Entered (assigned by system)

Time Entered (assigned by system)

Title (user defined up to 32 characters)

Key 1 (user defined up to 12 characters)

Key 2 (user defined up to 12 characters)

Date (user defined, in YYMMDD format)

Book Image (derived from Scanned Image; 3.2 KBytes)

Image-file-pointer (system-defined: pinter to ODD image

file) '

3.4 Document storage management

The image-file pointer is an integer index into the
“Physical Directory’ table for each cartridge (on ODD).
The table contains a starting sector number and a length,
in bytes, of each file written on the ODD cartridge.
The ODD is organized as follows:

The first sector contains volume (cartridge) identifica-
tion information. From the second sector, increasing up-
ward, single “‘Information sectors’ are written, once for
each time the cartridge is removed from the system.

[The Information Sector contains: starting sector and
length of Physical Directory; starting sector and length of
first Database file; and next available (not written) sector
number.]

From the last sector, decreasing downward, files are
written in contiguous sectors.

“Files” can be Database files, Image files, or Physical

Directory files.

3.5 Application functions

Functions are selected by using the mouse. When a
TITLE has been selected, a subsidiary ITEM LIST
appears, containing names of commands. When a com-
mand ITEM has been selected, the command is ex-
ecuted.

ABOUT

displays information about the version number and
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tion date of the SIRS system currently runnig.
QUIT

causes the SIRS system to exit to PC-DOS. QUIT may
be executed only while in the CLOSED state. It is not
necessary to QUIT before powering down the PC/AT
System.
INFO

causes the system to inspect the cartridge currently in
the ODD and to display its name, if it is a SIRS car-
tridge.
OPEN

tells the system to mount the cartridge currently in the
ODD. If the cartridge is successfully mounted, the sys-
tem reads the latest version of the keyword database
from the ODD and places it on Winchester disk for faster
access.
CLOSE

tells the system to unmount the cartridge currently in
the ODD, and to release it so it can be removed. Before
unmounting the cartridge, the system writes a copy of
the keyboard database to the ODD, if documents have
been added or any keywords have changed since the last
CLOSE.
FIND

instructs the system to search the database for ducu-
ments with keywords which match the keywords in the
current template. The template is a window on the screen
in which the user may type partial or complete numeric,
date, and alphanumeric values in the various keyword
fields. By leaving all template fields blank, for example,
the FIND command will cause the system to retrieve all
documents in the cartridge, and display them in BOOK
format, four at a time.
ENLARGE

After a document’s Book-image has been selected in
BOOK format, the ENLARGE command causes the sys-
tem to read the FULL Image from ODD and display it.
This appears to the user as if the Book-Image were
being enlarged to full size.
PRINT

causes the current document image to be printed, if a
full-size document image is currently on the screen.
SCAN

causes a new image to be acquired by activating the
scanner and inputting the digitized Image.
SAVE

caﬁses the system to write a copy of the digitized onto
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ODD.
LIST

causes the keywords of the selected document to be
printed. LIST causes the keywords of all'matching docu-
ments to be printed, if we are to BOOK state.
3.7 User Interface

Below is a sample screen in Book-Marked state.

Ricoh
Cartridge
Document
System

cartridge open
A/P 1985.3

sequence number
0013875

entry date/time
860114 15:33
title

Supplies Inc.
master parts
list

key 1

parts

key 2

rolers
date/time
851115

VA
<L
O

A

SIRS screen— Book-marked state

4. Conclusions :

4.1 Image transformation

We were able to achieve scanning of a document and
production of the two reduced versions of the image in
less than 30 seconds—but only by coding our own routine
for this purpose. Using the more general image-scaling
routines of a commercially-available software package
cost a factor of 6 in scaling time.
4.2 Database record management

Doing the desired “‘fuzzy matching”’ is desirable, but
may require excessive storage size (for free-form text
“keys’) or excessive search time when the number of
stored documents exceeds 10000. For normal ‘“‘exact
match” of specific keyword lookup, the existing search
method is acceptable.
4.3 User interface design

Using a mouse to select commands from ‘“pop-out”
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menus makes it easy to learn and conserves screen
space. Dialogs in boxes make step-by-step user training
an integral part of the system, without requiring reading
of a manual. ‘

4.4 Management of optical disk

This system is one of the first to use an optical disk
drive in an application system at this laboratory; we had
to decide how to format the optical disk logical sectors for
use in a file system. We chose to integrate the image
storage and the ‘“‘backup’ version of the database (key-
words) on the optical disk, so that the user always has the
complete set of information in one place (on the optical
disk cartridge.) The database is normally kept on a
Winchester disk during use, however.

Be designing the application system top-down, we
eliminated one layer of file system. There is no “normal’’
logical-file management, because the database manage-
ment system is always preéent and it can the handle
“lookup’” of the records related to a Document, including
the “file pointer” (a function usually handled by a file
management ‘‘logical file” level).

4.5 Producing an integrated view of a Document

The differences between the storage structure for im-
ages and the structure for keywords is effectively hidden
because the user is not aware of where the components
are stored. The Winchester disk is used as a temporary
“buffer” for the database; and images are fetched from
the optical disk by an ENLARGE command, giving the
illusion of integrated storage.

5. Future development

Definition of compound documents (documents with
multiple; and pages with mixtures of scanned images,
graphics and text).

Integration of a general-purpose database.

Addition of import/export database utilities to allow ex-
change of keyword data with external database systems.
Integration of standardized image storage format, to
allow exchange of image with external systems.
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RICOH ASICH LSI CAD

LSI CAD for RICOH ASIC
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