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IDEOGRAPHIC KEYBOARD AND METHOD

This invention pertains generally to input devices for information processing

systems and, more particularly, to a keyboard and method which are

particularly useful for inputting Chinese ideographs and other characters
5 selected from sets of virtually unlimited size.

As used herein, the term "character' is used in its broadest sense and
encompasses all forms of graphic representations including but not limited to
letters, numbers, symbols, ideograms, icons, pictures and other images.

In the Chinese language, there are approximately 40,000 ideographs or

10 characters, of which about 2500-3000 are in common use. A keyboard or
typewriter for the Chinese language must, therefore, be capable of inputting
or printing on the order of at least 2500-3000 characters.

One type of Chinese typewriter heretofore provided has separate printing
elements for the most commonly used characters arranged in a matrix, with

15 a stylus by which the element for a desired character is picked up and moved
into position for printing. When uncommon characters are required, they must
be individually selected from a separate tray and moved into position for use.
This is a time consuming process, and a skilled operator can only print about
ten characters with such a machine.

20 Another technique which has been employed in Chinese typewriters is to store
data for the various characters in the memory of a computer and to address
this information to control the operation of a printer. This technique requires
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a substantial amount of memory to store the data for a large set, and the
characters which can be printed are limited to those for which data has been

stored.

A number of different techniques have also been employed for inputting
5 Chinese characters to computers and other data processing devices. Two of
the more widely used of these techniques utilize keyboards for inputting
information about the desired character in the form phonics or radicals, with
software for ahalyzing that information which and presenting images of
possible characters on the monitor screen from which the user can select the
10 desired character. With phonics, the information input through the keyboard
describes the desired character in terms of its sound, and with radicals, the
information corresponds to the visual appearance of different parts of the
character. Both of these techniques are relatively slow and cumbersome and,
therefore, not well suited for applications such as word processing where

15 characters need to be input at a relatively rapid rate.

U.S. Patent 4,722,621 describes a keyboard assembly and typewriter in which
a relatively large number of characters are arranged in an array on a keyboard
panel, with a character selector which is moved manually about the array of
characters and linked to a group of daisy wheel printing elements to effect

20 printing of a desired character. This patent also describes the use of a
magnetic medium which is transduced in accordance with the position of the
character selector to provide an audible pronunciation of the selected
character or to provide address signals for a read only memory in which
character data is stored.

25 It is in general an object of the invention to provide a new and improved
ideographic keyboard and method.

Another object of the invention is to provide an ideographic keyboard and
method of the above charac_t-_é'r ‘w’hich are particularly suitable for inputting
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Another object of the invention is to provide an ideographic keyboard and
method of the above character which can input relatively complex characters,
5 such as Chinese ideograms, at a faster rate than systems heretofore provided.

Ancther object of the invention is to provide an ideographic keyboard and
method of the above character which can be impiemented relatively

inexpensively.

These and other objects are achieved in accordance with the invention by

10 providing an ideographic keyboard and method in which an array of
characters are printed on one side of a panel and optically readable data
corresponding to the characters is recorded on the other side of the panel.
A character selector is moved about the first side the panel for selective
alignment with the characters, and an optical reader is linked to the character

15 selector for movement about the recorded data in concert with the character
selector. The data corresponding to a selected character is read, and a
coded signal for the selected character is output in response to the data
which is read. In one disclosed embodiment, the data is recorded in the form
of bar coding, and the reader comprises a bar code reader. Precise

20 alignment of the reader with the data for the selected character is assured by
reading data from a region larger than the data field itself and extracting the
character data in software.

Figure 1 is an isometric view of one embodiment of an ideographic typewriter

according to the invention.

25 Figure 2 is a fragmentary top plan view, partly broken away of the

embodiment of Figure 1.
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Figure 3 is a fragmentary exploded plan view of the keyboard panel in the

embodiment of Figure 1.

Figure 4 is a cross sectional view taken along line 4-4 in Figure 2.

Figure 5 is a cross sectional view taken along line 5-5 in Figure 2.
5 Figure 6 is a cross sectional view taken along line 6-6 in Figure 2.

Figure 7 is a fragmentary horizontal sectional view of the embodiment of

Figure 1.

Figure 8 is a cross sectional view taken along line 8-8 in Figure 7.

Figure 9 is a fragmentary top plan view of the calligraphy pad in the
10 embodiment of Figure 1.

Figure 10 is an elevational view, partly broken away, of the calligraphy pad in
the embodiment of Figure 1.

Figure 11 is a simplified block diagram of the signal processing and printer
control system in the embodiment of Figure 1.

15 Figure 12 is a schematic illustration of an alternate type of optical scanner for
use in the embodiment of Figure 1.

Figure 13 is a schematic illustration of an optical system which permits the use
of a single scanner for reading characters from the keyboard panel and from
the calligraphy pad in the embodiment of Figure 1.

20 Figure 14 is a simplified block diagram of a signal processing and printer
control system for use with the optical system of Figure 13.
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Figure 15 is a block diagram of one embodnment of an ideographic keyboard

incorporating the invention.

Figure 16 is an enlarged, and somewhat schematic, fragmentary plan view of
the under side of one embodiment of a character sheet for use in the

embodiment of Figure 15.

Figure 17 is an enlarged, and somewhat schematic, fragmentary plan view of
the under side of another embodiment of a character sheet for use in the

embodiment of Figure 15.

Figure 18 is an enlarged, and somewhat schematic, fragmentary plan view of
the under side of another embodiment of a character sheet for use in the

embodiment of Figure 15.

As illustrated in the drawings, the typewriter includes a keyboard panel 16, a
calligraphy pad 17 and a printer 18 mounted in a case or housing 19 of a size
which is highly portable and readily transportable. An initial prototype of the
embodiment shown in Figure 1 has a height of about 3.5 inches, a width of
about 14 inches and a length or depth of about 18 inches, and subsequent
versions of the machine are expected to be even more compact than this.

On the keyboard panel, a set of characters is presented in an optically and
visually readable form, i.e. by imprinting the characters on the panel in the
same form in which they are to be printed on the output medium. The panel
itself comprises a sheet or layer 21 of a transparent material such as an
acrylic plastic upon which the characters are in a generally rectangular array.
In one presently preferred, the characters are arranged in 80 vertically
extending column and 40 horizontally extending rows on an 8.5 by 11 inch
sheet, with each character being .125 inch square. As used herein, the terms
"horizontal" and “vertical" are used with reference to the "x" and "y” directions
on the keyboard panel rather than the terrestrial directions.

in



software for analyzing that information which and presenting i nmages of
possi bl e characters on the nonitor screen fromwhich the user can sel ect
the desired character. Wth phonics, the information input through the
keyboard describes the desired character in ternms of its sound, and with
radicals, the information corresponds taghe visual appearance of
different parts of the character. Both of these techniques are relatively
sl ow and cunbersonme and, therefore, not well suited for applications such

fate, P A aaRant sheg! OO MOgER o Aoting pREhER G e B
in which a retypewritarycabingtimaniranner whichaperenits sheetsr cantaining rditiereat r ay
on 2, Keyboard bangler otk I Be SB3HR hEArcASHGSA. O kiR of (SHLRSSR B 9
on panel 22 engage openings in the character sheet to hold the sheet in a
5 predetermined position on the sloping panel. This panel is likewise fabricated

of a light transmissive material such as a transparent or translucent plastic.

In the particular embodiment illustrated, the typewriter is intended for printing
Chinese ideographs', and the character sheet contains approximately 3000 of
the most common used ideographs or characters arranged in a manner
10~ designed to make it easy for a typist to find the desired characters. Thus, the
characters are arranged in groups according to their initial consonant sounds,
and within the groups, the characters are arranged by vowel sounds and the
order of stroke complexity. A translucent underlay 28 is positioned beneath
the character sheet and provided with areas of color 27 which are aligned with
15 the different vowel sounds in the groups of characters. The arrangement of
the characters in this manner and the color coding of the vowels gives the
keyboard a "Gestalt" feel and makes it possible to locate a desired ideograph
or character quickly and easily in a complex character set containing
thousands of characters. The colored underlay has holes corresponding to
20 the 6penings in the character sheet for engagement with the registration pins
to hold the underlay in a predetermined position beneath the character sheet
and thus maintain the colored areas in proper alignment with the characters.

A mouse assembly 29 is provided for selecting the characters to be printed
by the typewriter from those imprinted upon the panel. The mouse assembly
25 includes a mouse body 31 mounted on a carriage 32 for x-y movement
relative to the keyboard panel. The carriage includes a rail 33 of u-shaped
cross section and a shaft 34 on which the mouse body is mounted for
movement across the keyboard panel! in the horizontal or "x" direction. The
end portions of the rail and shaft are supported by bearing blocks 36, 37
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which are mounted on vertically extending rails 38 at the sides of the keyboard

panel for movement in the vertical or "y" direction.

The mouse includes a magnifying lens 39 which is attached to the mouse
body and provides an enlarged visual image of the characters beneath the
5 lens to facilitate alignment of the mouse with a desired character.

The mouse also includes an optical scanner for reading the selected character
and providing electrical signals which describe the character in bit map form.
In the embodiment illustrated in Figure 1, the scanner comprises a charge
coupled device (CCD)' 41 and an optical system for focusing light from the

10 selected character on the keyboard panel to the CCD. The CCD has an array
of light sensitive eler'nents, e.g. a 40 by 60 element array, which are scanned
electronically to provide the signals for the bit map.

The optical system includes a first mirror 42 positioned beneath the magnifying

lens 39 for directing the light from the character toward a second mirror 43
15 which directs the light through a pair of focusing lenses 44, 46 to a third mirror

47 which directs the light onto the CCD. With the two dimensional CCD, the

focusing lenses and the mirrors are all mounted on the mouse body in fixed

positions relative to the path of light from the character to the CCD, and

scanning is effected electronically. Circuitry associated with the CCD is
20 mounted on a circuit board 48 inside the mouse.

If desired, other suitable light sensors can be utilized instead of the two
dimensional CCD, in which case the scanning can be done manually. Other
suitable sensors include photodiodes with optical fibers for directing light from
the character to the photodiodes, or a linear or one dimensional CCD with a

25 scanning mirror for directing light from successive portions of the character
onto the light detecting elements.
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The selected character is illuminated by a light source carried by a second
mouse 49 located beneath the keyboard panel and constrained for movement
with the upper mouse. The lower mouse is mounted on a pair of horizontally
extending rods 50, 51 which extend between and are supported bearing
5 blocks 36, 37 beneath the keyboard panel. Being affixed to the bearing
blocks, these rods constrain the lower mouse for movement in the vertical
direction in concert with the upper mouse. The lower mouse traveis
horizontally along its support rods and is connected to the upper mouse for
horizontal movement in concert with the upper mouse by a pair of cogged
10 beits 53, 54. Belt 53 is connected to the body of the upper mouse and is
trained about a pair of notched puileys or cog wheeis 56 affixed to the upper
ends of shafts 58 carried by bearing blocks 36, 37. Beit 54 is connected to
the lower mouse and is trained about a pair of notched pulleys or cog wheels

59 affixed to the lower ends of shafts 58.

15 The light source carried by the lower mouse comprises a light emitting diode
(LED) 63 and a mirror 64 positioned directly beneath mirror 42 for directing
light from the LED through the selected character to mirror 42. In one
presently preferred embodiment, support rods 50, 51 are fabricated of an
electrically conductive material and are insulated electrically from each other

20 for carrying an energizing current for the LED. In this regard, it will be noted
that the lower mouse includes an insulative block 66 with a bore through
which rod 50 passes and an electrically conductive contact or brush (not
shown) in contact with the rod. The lower mouse also includes an elongated
arm 67 of conductive material which extends beneath rod 51 and has an

25 electrically conductive contact or brush 68 in contact with under side of that
rod. Alternatively, if desired, the selected character can be illuminated by light
from one or more LED’s or other suitable light sources carried by the upper
mouse, rather than with light from the under side of the panel.

A detent mechanism is provided for temporarily locking the upper mouse in
30 a predetermined position relative to the keyboard panel, with the optical
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scanner in precise alignment with the position of the desired character on the
panel. This means includes a horizontally extending detent bar 71 mounted
on the carriége rail 33 and having one detent opening 72 for each column of
characters on the keyboard panel. A similar bar 73 extends along the right
hand side of the keyboard panel and has one detent opening 74 for each row
of characters on the panel.

A manually operable detent button 75 is mounted on the mouse body for
actuating the detent mechanism. This button bears upon a pivotally mounted
arm 76 which has a detent pin 77 which moves into the opening in detent bar
71 with which it is aligned when the button is depressed, thereby locking the
mouse in a horizontal position. Detent arm 76 is keyed to shaft 34 and
causes the shaft to rotate as the button is depressed, although it is free to
travel along the shaft with the mouse. A gear 78 affixed to shaft 3¢ meshes
with a gear 79 on another shaft 81 carried by the bearing block 37, and a
second detent arm 82 is affixed to this shaft. This arm carries a detent pin 83
which moves into an opening in detent bar 73 when the button is depressed,
locking the rhouse in a vertical position. A return spring (not shown) is
included in the detent mechanism for retracting the pins from the detent
openings when the button is released so the mouse will once again be free
to be moved to another position. Since the lower mouse moves in concert
with the upper mouse, it is likewise locked in position by the detent
mechanism when the detent button is depressed.

Information associated with the characters on the keyboard panel is
prerecorded on a magnetic medium 84 in the form of a generally planar sheet
which is located beneath the keyboard panel in cabinet 19 and adapted to be
transduced or read by a pair of transducer heads 86, 87 carried by the lower
mouse. The arrangement of the medium and the heads is such that the
information for a given character can be read when the character is selected
by the upper mouse, and the information can be read either independently of
or simultaneously with the scanning of the character on the keyboard panel.

Anot her object of the invention is to provide an

Hmmnmumﬂh as Chinese ideograns, at a faster rate
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Anot her object of the invention is to provide an ideographic keyboard and
nmet hod of the above character which can be inplenented relatively

I nexpensi vel y. These and ot her objects are achieved in accordance with
the invention by providing, in a keyboard, a panel having a plurality of
characters printed thereon, optically readihte data corresponding to each
of the characters on the panel,

The information can be anything desired, such as a verbal pronunciation of
the character, data for addressing a memory location containing a description
of the character, or other data relating to the character.

As best seen in Figure 7, the information is recorded on the magnetic medium

5 in a plurality of tracks 88 arranged in a herringbone pattern in which the tracks

extend in opposite directions at a small angle, e.g. 10 degrees, from a

reference axis 89. In the embodiment illustrated, the tracks are spaced about

.125 inch apart, and each track is about .75 inch long. The two heads

transduce alternate tracks, and the gaps in the two heads are oriented at right

10 angles to each other so the data in any given track has an orientation

perpendicular to that of the information in the tracks adjacent to it. This has

been found to be effective in preventing crosstalk between the information in

adjacent tracks. In the event of physical interference which might prevent the

heads from being centered directly over adjacent tracks, the two heads can

15 be spaced any odd number of tracks apart and brought into alignment with
adjacent tracks by repositioning the mouse.

The magnetic medium rests freely on the upper surface of a plate 80 which
is spaced below and parallel to the keyboard panel. The rear portion of the
medium is attached to a carriage 91 by registration pins 82 which engage
20 openings in the medium. The carriage has a pair of bearing blocks 83 which
are mounted on inclined shafts 84 for movement in a direction parallel to the
reference axis and the centerline of the recording tracks to effect relative
movement between the medium and the heads. The carriage is driven by a
motor 95 and a spring 96. A drive belt 97 is trained about a small pulley on
25 the motor shaft and a larger pulley 98 on a drive shaft 89. The drive shatft
bears against the side of a drive rod 100 which is affixed to one of the bearing
blocks on the carriage and extends in a direction parallel to inclined shafts 84.
The motor rotates in a clockwise direction, as viewed from above, and drives

the carriage and the magnetic medium toward the right as seen in Figure 7.
ki stunkhics idhcaloclllt
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As bést seen in Figures 9-10, calligraphy pad 17 comprises a generally
rectangular light-tight housing 102, with a writing area 103 and a light

5 transmissive window 104 on the upper wall 106 thereof. A roll of paper tape
107 is mounted on a bracket 108 outside one end of the housing, and tape
from the roll is fed along the top wall of the housing past the writing area and
window, with longitudinally extending edge guides 109 keeping the tape
centered on the wall.

10 A manually operated paper feeding mechanism 111 is mounted on the
housing for advancing the paper tape along the top wall toward the writing
area and window in steps corresponding to the distance between the
centerlines of the writing area and the window. This mechanism comprises
a slider 112 having an inverted u-shaped cross section mounted on the upper

15 portion of the housing, with guide slots 113 in the side flanges of the slider
and guide pins 114 affixed to the side walls of the housing extending through
the slots and constraining the slider for movement between advanced and
retracted positions relative to the writing area and window. A knob 118 is
affixed to the slider for moving the slider manually toward the advanced

20 position, and a spring 117 urges the slider toward the retracted position. A

~ shoe 118 having a rubber pad 119 on the lower side thereof is pivotally
mounted on the slider and urged into engagement with the tape by a spring
121. The shoe extends downwardly and forwardly from the pivot point, and
the rubber pad tends to grip the tape as the slider is advanced and to pass

25 freely over the surface of the tape as the slider is retracted. Thus, the
mechanism feeds the tape toward the writing area and window as the when
the slider is advanced, but does not draw the tape back when the slider is

retracted.
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A snubber 122 is provided between the feeding mechanism and the writing

area for holding the paper down in the writing area and preventing the paper

from being withdrawn as the feeder is retracted. The snubber includes a

downwardly and forwardly inclined rubber blade 123 which engages the paper
5 to hold it down and prevent it from being withdrawn.

A light emitting diode or other suitable light source 126 is positioned above the
transmissive window for illuminating characters which are written on the tape,
and a mirror 127 is positioned directly beneath the window for directing light
passing through the window toward a pair of mirrors 128, 129 which direct the

10 light through a pair of focusing lenses 132, 133 to a CCD 134 similar to CCD
41. The lenses focus the light from the tape onto the CCD, and they also
reduce the size of the image by a factor of four. Thus, in one presently
preferred embodiment, the writing area is .5 inch square, and the image
formed on the CCD is .125 inch square.

15 CCD 134 is scanned electronically to provide a bit map of the character
written on the tape, and the CCD and the circuitry associated therewith are
mounted on a circuit board 136 positioned outside the opposite end of the
housing from the roll of tape. As is the case with CCD 41, other types of
optical sensors can be utilized instead of a two dimensional CCD, if desired.

20 Other suitable sensdrs include photodiodes in combination with optical fibers,
and one dimensional arrays in combination with a scanning mirror for
scanning the character to provide the data for a bit map.

Printer 18 is preferably of the type in which images are formed on the paper
or other output medium as patterns of dots. Such printers include ink jet
25 printers, laser printers, and what are commonly known as dot matrix printers.
Aé used herein, the term "matrix printer" is used in a broad sense to désignate
any printer which produces an image in the form of a matrix or pattern of dots
or other picture elements. The image can be formed thermally, by impact, or
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by any other suitable means, and in the presently preferred embodiment, the
printer is a bubble jet printer.

The printer includes a platen or roller 137 and a print head 138 for forming
images on a sheet of paper 139 which is trained about the platen in the
conventional manner. The printer also has conventional mechanisms for
rotating the platen and positioning the print head to form an image at a
desired position on the paper, together with suitable circuitry for controlling the
operation of these mechanisms and the operation of the print head to form the
image. These elements are of conventional design, well known to those
familiar with the art, and do not require further description at this point. Inan
initial prototype of the typewriter, the entire mechanism and circuitry from a
commercially available bubble jet printer are utilized, and the control panel 141
from the printer is mounted on the upper wall of cabinet 19 for easy access
by a person using the typewriter.

Referring now to Figure 11, the bit map signals for the characters read from .
the keyboard panel and the calligraphy pad are stored temporarily in a
character buffer 143 and applied to the control circuitry 144 for the printer. If
the CCD’s and the print head have similar arrays of sensing and printing
elements, the bit map image from the CCD’s can be printed directly by the
printer. If the arrays have different numbers of elements, a microprocessor
associated with the character buffer can convert the bit map to the size
required by the printer. A pushbutton switch 146 is mounted on the upper
mouse and connected to the control circuitry for initiating a scan of the CCD'’s
and the printing of the selected character.

Operation and use of the typewriter, and therein the method of the invention,
can be described briefly as follows. A character sheet 21 containing the
desired character set is mounted on the keyboard panel, and a corresponding
magnetic medium 84 is installed on carriage 91 beneath the keyboard panel.
To print a character from the keyboard, the typist moves the upper mouse 29
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into alignment with the desired character and depresses the detent button to
lock the mouse in position. Being linked to the upper mouse, the lower
mouse moves with the upper mouse and is likewise locked in position. With
the character selected and the mice locked in position, the typist then
depresses the button for switch 146 to initiate a scan of the character. The
bit map of the character produced by the scan is stored temporarily and
applied to the printer to form an image of the character on the paper in the

printer.

If desired, the information recorded on the magnetic medium in association
with the character can be transduced as the character is scanned, e.g. to
provided a verbal pronunciation of the character as it is printed. Alternatively,
the magnetically stored data can be read and utilized as desired without

printing the character.

If the typist wants to print a character which is not found on the keyboard
panel, he or she may do so by writing that character manually on the tape in
the writing area 103 of the calligraphy pad. Once the character has been
written, the tape is advanced by the typist to align the character with the
window 104 where it is scanned to provide a bit map description of the
character. This bit map is applied to the printer and utilized to form an image
of the character on the output medium in the same manner as a bit map for
a character on the keyboard panel. The character input through the
calligraphy pad can be anything the typist may care to write or draw. This
character is reduced in size by a factor of four by the lenses in the optical
system of the calligraphy pad and is printed the same size as the characters

from the keyboard panel.

As mentioned above, other types of scanners can be used instead of the
CCD’s, and one example of a system employing fiber optics and photodiodes
is illustrated schematically in Figure 12. In this example, a linear array of
optical fibers 148 transmits light from a character on the keyboard panel to a

corresponding to the cjmrsﬁ&tﬁgs,gﬁm
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linear array of photodiodes 149, and the optical system between the keyboard

panel and the fibers includes a scanning mirror 151 by which scanhing of the
character is effected. A second linear array of optical fibers 152 transmits light

from a character on the calligraphy pad to the array of photodiodes, with a

5 scanning mirror 153 in the optical system of the calligraphy pad for scanning
that character. The arrays of optical fibers and photodiodes can each include

any desired number of elements, e.g. 24, and the fibers for the calligraphy pad

can be larger than the fibers for the keyboard since the writing area on the
calligraphy pad is larger than the characters on the keyboard. Rather than

10 having a full matrix of printing elements, the print head can likewise have a

linear array.

As illustrated in Figures 13-14, it is also possible to eliminate the CCD in the
calligraphy pad and utilize a single CCD or other device for reading both the
characters on the calligraphy pad and the characters on the keyboard. In the
15 embodiment of Figures 13-14, the character on the calligraphy pad is
projected onto an unused position on the keyboard panel and scanned by the
CCD 41 in the keyboard mouse. In this embodiment, a mirror 156 directs the
light from lenses 132, 133 through a window in the calligraphy pad housing
to a mirror 157 positioned beneath the position on the keyboard panel where
20 the character is to be projected. Mirror 157 directs the light to the desired
position on the keyboard, and lenses 132, 133 focus it on the panel.

In the embodiment illustrated in Figure 15, the keyboard has a character sheet
161 removably mounted on a sloping panel, with a set of characters 162
printed in visually readable form in a array on the upper side of the sheet in
25 a manner similar to the array of characters on character shest 21 in the
embodiment of Figure 1. On the back side of sheet 161, data 163
corresponding to the characters is recorded in optically readable form. This
data can, for example, consist of coding utilized by computers and other data
processing devices to identify the characters, e.g. ASCII coding for English
30 characters, Big-5 coding or GB coding for Chinese characters, and JIS coding



Figure 2 is a fragnentary top plan view, partly broken away of the
typewiter of Figure 1. '
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or shift-JIS coding for Japanese characters. Such coding is commonly written
as a group of digits in hexadecimal form, with two digits being sufficient for
ASCII codes and four digits generally being required for the larger Chinese
and Japanese character sets. In the embodiment illustrated in Figure 16, bar
coding is employed for the data since it is somewhat easier to implement, and
more reliable, than character recognition. The bar codes for the characters
are arranged in a array corresponding to the array of characters on the front
side of the sheet.

A character selection mouse 166 having a viewfinder lens 167 is provided on
the upper side of thé panel for visual alignment with the characters printed on
the front side of sheet 161. This mouse is generally similar to mouse 28
without the scanner for reading the characters on the sheet.

A second mouse 169 is positioned on the under side of the panel and finked
to the first mouse for movement in concert with it. Thus, when the upper
mouse is aligned with a character on the top side of the sheet, the lower
mouse is aligned with the data for that character on the under side of the
sheet. The mounting and interconnection of the two mice can be as in the

embodiment of Figure 1.

Means is carried by the lower mouse for optically reading the data for a
character with which the upper mouse is aligned. In the embodiment
illustrated, this means comprises a bar code reader 171 of suitable known
design. Such a reader can, for exampie, have a focused LED, means for
scanning light from the LED across the bar coding, and a photodiode for
detecting light reflected from the bar coding. Another suitable type of reader
has a linear array of CCD’s for scanning the bar coding. Reading of the bar
cading is triggered by means of a manually actuated pushbutton switch 172 i
carried by the upper mouse and connected to the reader.

This Sheet Has Been Replaced
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Figure 3 is a fragnmentary expl oded plan view of the keyboard panel in the

typewiter of Figure 1. Figure 4 is a cross sectional view taken al ong
line 4-4 in Fi gure 2. Fi gure 5 is a cross sectional view't

5-5 in Figure 2. Figure 6 is a cross sectional viewtaken almmn

in Figure 2. 47

An output circuit 173 provides electrical signals which are encoded in

accordance with the data read from the back side of the character sheet.

These signals define the selected character in the form of a code which is

recognized by existing computers and data processing devices, and can be
5 delivered directly to such devices.

The type'of reader employed is dependent upon the manner in which the data
is encoded, and while a bar code reader is appropriate for bar coded data,
other types of readers would be employed with other types of coding. If, for
example, the data were encoded in the form of optically readable characters,
10 an optical reader with character recognition software would be employed.

Figure 17 illustrates a character sheet 176 on which character data on the
back side of the sheet is recorded in the form of two dimensional dot patterns
177. This type of péttern can be thought of as a two dimensional bar coding
and is particularly' suitable for use with a reader consisting of a two

15 dimensional array of charge coupled devices (CCD’s), with one dot position
in the data for each device in the array.

As in the embodiment of Figure 1, the character sheet is readily removable
from the panel, and a virtually uniimited number of characters and character
sets can be provided simply by changing the character sheet. The data for

20 each character is on the back side of the sheet, and nothing needs to be
changed other than the sheet itself.

In operation and use, a shest containing the desired character set and data
is placed on the panel. The upper mouse is moved about the array of
characters into visual alignment with a selected one of the characters, and the
25 switch is pressed to actuate the reader to read the data for the selected
character from the back side of the sheet. That data is converted to an
encoded electrical signal (e.g., ASCII, Big-5, GB or JIS) which is output to a
computer or other data processing system. '



Figure 7 is a fragwum sectional view of the typewiter of

Figure 1. Fi gur e :8 |s a Cross sectlonal view taken along line 8-8 in
Figure 7. Fi gure e‘ a y top plan view of the calligraphy pad
in the typewiter of igure 10 is an elevational view partly
br oken away, of the d in thel8 ypewiter of Figure 1.

Rather than relying upon a mechénical indexing mechanism for aligning the

lower mouse with the character data on the under side of the character sheet,

the alignment can also be done in software, and Figure 18 illustrates the back

side of a character sheet 178 which is suitable in for use that regard. Like the

5 character sheets employed in the other embodiments, sheet 179 has a set of

characters (not shown) printed in optically readable form in an array on the

front side thereof. On the back side of the sheet, data 181 for the characters

is printed on a grid of horizontally extending lines 182 and vertically extending

lines 183, with the data for each of the characters being printed in a box

10 defined by four of the grid lines. In the embodiment illustrated, the data is

fllustrated as being in the form of dot patterns similar those of Figure 17.

However, the data can be in the form of bar coding or any other suitable form.

The data for the different characters is printed at a uniform position within the
boxes, e.g. centered, and is of uniform size, e.Q. a 4x4 dot pattern.

15 The data is read with a reader of sufficient size for scanning an area
corresponding to four boxes in the array, so that wherever the reader is
positioned, one complete box will be within its field of view. With the data
arranged in 4x4 dot patterns and each of the grid lines being one dot wide,
with one blank row of dots around the data field in each box, a 14x14 element

20 array of sensing elements (e.g., CCD’s) will provide the desired field of view.

Once the upper mouse has been brought into visual alignment with a desired
character, the field of view of the lower mouse contains both the data for the
character and a region around the data which contains the boundary lines or
reference marks for the data. The resulting image is searched in software until
25 the reference marks are found. Then using the position information for the
reference marks, the data fér the character can be precisely located and

extracted.

In one presently preferred embodiment, the reference lines are identified by
summing the pixel values on a line by line basis in both the horizontal and



Figure 11 is a sinplified block diagram of the signal processing and . .- T
printer control systemin the typewiter of Figure 1. Fi gur erhis3hdeSHR Been Replaced

schematic illustration of an alternate type of optical scanner
the typewiter of Figure 1. Figure 13 is a schematic iIIustraUnmum"m”ll.l"
optical systemwhich permts the use of a € ngle scanner for re

characters fromthe keyboard panel and fromthe calligraphy pad in the

typewiter of Figure 1.
vertical directions. Where the lines occur, all of the pixels are black, and with

positive logic (i.e., black dots having a value of 1 and white dots having a
value of 0), the sum of the pixel values is 14. The summed values are
compared with a threshold greater than 10, and the only places where this
5 condition will be satisfied is where the lines occur. Another suitable technique
for identifying the reference lines is to compare the summed pixel values with

each other and select the maximums.

Once the reference lines have been identified and their coordinates are
known, the data for the character is extracted by using the data within a 4x4
10 dot area at the center of the box. In this particular example, the boundaries
of the area in which the data is located are determined by subtracting 2 from
the coordinates of the boundary lines with the higher coordinate values and
adding two to the coordinates of the lines with the lower coordinate values.

When this software alignment technique is utilized with a system having an
15 indexing or detent mechanism, such as the one disclosed herein, it provides
correction for any inaccuracies or misalignment which may occur in the
mechanism and reduces the degree of precision required of it. It also makes
it possible to eliminate the mechanical indexing entirely and to rely upon visual
alignment alone for positioning the mouse to select the desired character.
20 Eliminating the indexing mechanism simpilifies the system and reduces its cost.

While the software alignment technique has béen illustrated with data recorded
in the form of two dimensional dot patterns, it is equally applicable to other
data formats such as bar coding. Since bar coding is, in effect, only a one
dimensional array, proper alignment is even easier, it only being necessary for
25 the scan line to pass somewhere through the bar code lines in one direction.

The invention has a number of important features and advantages. The data
for the characters to be printed is stored on the keyboard, thereby avoiding
the need for memory for storing descriptions of the characters. This permits



Figure 14 is a si rrplifi'ed bl ock di agram of a signal processing and printer
control systemfor use with the optical system of Figure 13.
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a large number of characters to be stored inexpensively in a relatively small
space, and a virtually unlimited number of characters can be provided by
using interchangeable panels with different sets of characters printed on them.
Even complex ideographs are formed with a single keystroke, and the
5 keyboard can deliver the codes for such characters at speeds substantially
faster than devices of the prior art. The keyboard is also inexpensive to

manufacture and economical to own.

It is apparent from the foregoing that a new and improved ideographic
keyboard and method have been provided. While only certain presently
10 preferred embodiments have been described in detail, as will be apparent to
those familiar with the art, certain changes and modifications can be made
without departing from the scope of the invention as defined by the following

claims.

B ThlS Sheet Has Been Re laced




Figure 15 is a block diagram of one enbodi nent of an ideographic keyboard

I ncorporating the invention. Figure 16 is an enl arged, and sonewhat
schematic, fragmentary plan view of the under side of one enhod|nnnt of a
character sheet for use in the enbodi rent of Figure 15. ure 17 |s an
enl arged, and somewhat schematic, fragnenary plan view o prefeeplaced
of anot her enbodi nent of a character sheet for use in the enb
Fi gure 15.

CLAIMS

1. In a keyboard: a panel having a plurality of characters printed thereon,

optically readable data corresponding to each of the characters on the panel,
character selection means movable about the panel for selective alignment

5 with individual ones of the characters, means linked to the character selection
means for optically reading the data for a character with which the character
selection means is aligned, and means responsive to the optically read data
for outputting an encoded signal for the selected character.

2. The keyboard of Claim 1 wherein the optically readable data is in the
10 form of bar coding, and the means for reading the data comprises a bar code

reader.

3. The keyboard of Claim 1 wherein the optically readable data is in the
form of a two dimensional dot pattern, and the means for reading the data
comprises an array of charge coupled devices.

15 4, The keyboard of Claim 1 wherein the data is recorded on a medium,
reference marks are recorded on the medium in predetermined positional
relationship to the data for individual ones of the characters, and the means
for reading the data includes means for viewing a field large enough to contain
the both the data for the selected character and the reference marks

20 associated with that data, means for processing information scanned from the
field of view to locate of the reference marks, and means utilizing the location
of the reference marks and the positional relationship between the marks and
the character data for extracting the character data from the information
scanned from the field of view.

25 5. In a method of providing character codes to a computer or other data
processing device, the steps of: moving a character selector about a panel

into alignment with a visual representation of a character on the panel, moving
—/_/,__;_———
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Figure 18 is an enl arged, and somewhat schematic, fragmentary plan view of
t he under side of another enbodi ment of a char amEShe&hﬁeBeeﬁRépmae in the

enbodi ment of Figure 15. As illustrated in the typevvriter
i ncl udes a keyboard panel 16, a calllgrap pad r 18 nounted
in a case or housing 19 of a size which i- 211 ghl readi |y

transportable. An initial prototype of the typewiter shown |n Figure 1 has
a height of about 3.5 inches, a width of about 14 inches and a length or
dept h of about an@pticalreadingdevicehinazpnoert with theocharatter selectortintosalignement

his. . .
expected to bewetﬁegpt?coaﬂ? ,%%HBS]%t détra]agortres'psondlng to the character, actuating the:
reading device to read the data about the character, and outputting a code
for the character in response to the data.

5 6. The method of Claim 5 wherein the data about the character is
recorded in the form of a bar code.

7. The method.of Claim 5 wherein the data about the character is
recorded in the form of a pattern of dots.

8. The method of Claim 5 data wherein the data is recorded on a medium,
10 reference marks are recorded on the medium in predetermined positional
relationship to the data for individual ones of the characters, and the data is
read by viewing a field large enough to contain the both the data for the
selected character and the reference marks associated with that data,
processing information scanned from the field of view to locate of the
15 reference marks, and utilizing the location of the reference marks and the
positional relationship between the marks and the character data to extract the
character data from the information scanned from the field of view.

9. In a keyboard: a panel having an array of characters printed on a first
side thereof, an array of optically readable data corresponding to the

20 characters on a second side of the panel, a first mouse movable about the
first side of the panel for selective alignment the characters, a second mouse
positioned on the second side of the panel and linked to the first mouse for
movement in concert with the first mouse, means carried by the second
mouse for optically reading the data for a selected character with which the

25 -ﬁr;t mouse is aligned, and means responsive to the optically read data for
outputting an encoded signal for the selected character.




visual | y readabl e f Ly rigHREd Nting the characters on the panel in,
the sane formin mhl His B élﬁaabe printed on the output medium The
panel itself corrprls mugd‘ Hlllayer 21 of a transparent material such
as an acrylic plasti e char@3ers are in a generally

rectangul ar array. In one presently preferred, the characters-are arranged
in 80 vertically extending calum and 40 horizontally extending rows on an

8.5 by 1 1 incfo.shethe kbybba@ghcmar@%@feaﬁ%é\@ptxéaﬁj re"aéabmuafaeis iRthesed
herein, the terms "horizontal" and "vertical" are used with reference to

the "x" and "ylormofharicesing andtbe megansdonreading thexdatercamprisasabar code
terrest rial di,regagj,.ons.

On the keyboard pane I a-set—of Tharacters is presented in an optically and

11.  The keyboard of Claim 9 wherein the optically readable data is in the
5 form of a two dimensional dot pattern, and the means for reading the data

comprises an array of charge coupled devices.

12.  The keyboard of Claim 9 wherein reference marks are recorded on the
second side of the panel in predetermined positional relationship to the data
for individual ones of the characters, the means for reading the data includes
10 means for viewing a field large enough to contain the both the data for the
selected character and the reference marks associated with that data, and the
means for outputting an encoded signal for the selected character includes
means for processing information scanned from the field of view to locate of
the reference marks, and means utilizing the location of the reference marks
15 and the positional relationship between the marks and the character data for
extracting the character data from the information scanned from the field of

view.

13.  In a method of providing character codes to a computer or other data

processing device, the steps of: moving a first mouse about an array of
20 characters on a first side of a panel, aligning the mouse with a selected one

of the characters, moving a second mouse in concert with the first mouse

about an array of optically readable data on a second side of the panel,

reading the data for the selected character with a reading device carried by

the second mouse, and outputting a code for the selected character in
25 response to the data read by the reading device.

14.  The method of Claim 13 wherein the optically readable data is recorded
on the second side of the panel in the form of bar coding.

OO




7. The character sheet is renovably nmounted on a sl optnag—panet—22—on—the

typewriter cabinet in a manner which permts sheets cont af‘h%is‘ﬂ&tﬂlsfﬂe&rlfeﬂfaced

character sets to be readily interchanged. A plurality of mmlﬂ"'ﬂ"llmln

23
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16. The method of Claim 13 wherein the optically readable data is recorded
on the second side of the panei in the form of a pattern of dots.

16. The method of Claim 13 wherein reference marks are recorded on the
second side of the panel in predetermined positional relationship to the data
for individual ones of the characters, the data is read by viewing a field large
enough to contain the both the data for the selected character and the
reference marks associated with that data, and the éode for the selected is
provided by processing information scanned from the field of view to locate
of the reference marks, and utilizing the location of the reference marks and
the positional relationship between the marks and the character data for
extracting the character data from the information scanned from the field of

view.

17. An ideographic keyboard substantially as hereinbefore
described with reference to and as shown in the

accompanying drawings.

18. A method of providing character codes to a computer
or other data processing device substantially as
hereinbefore described with reference to the accompanying

drawings.
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on panel 22 engage openings in the Characper-sheet to hold the sheet in a
predeterm ned position on the sloping panel. This panel is |ikew se
fabricated of a light transm ssive material such as a transparent or
transl ucent plastic. The typewriter illustrated is intended for prlntlng
Chi nese ideographs, and the character sheet contains approximately 3000 of
t he nost conmon used ideographs or characters arranged in a manner
designed to nake it easy for a typist to find the desired characters. Thus,
the characters are arranged in groups ﬁccordlng to their initial consonant
sounds, and wthin the groups, the characters are arranged by vowel sounds
and the order of stroke conplexity. A translucent underlay 26 is
positioned beneath the character sheet and provided with areas of color 27
whi ch are aligned with

ABSTRACT

IDEOGRAPHIC KEYBOARD AND METHOD

An ideographic keyboard and method has  an array of characters (182)

are printad on cne side of a panel (181, 178) and optically readable data (163,
181) correspending to the characters is recarded on the other side of the panel.
A character selector (188) is moved about the first side the panel for selective
alignment with the characters, and an optical reader (169) Is linked to the
character selector (136) for movement about the recorded data (163, 181) In
concert with the character selector. The data corresponding to a selected
10 character Is read, anc a coded signal for the seiscted character Is output in
response to the aats which is read. In one disclosed embodiment, the data Is
recorded In the form of dar coding, and the reader is a bar code reader. Precise
alignment of the reaaer with the data for the selected character is assured by
reading data from a regicn larger than the data fisld itself end extracting the

15 character data In softwars.

I —
cet Has Been Replaced
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the different vowel sounds in the gfoups Qf characters. The arrangenent of
the characters in this manner and the color codi ng of ThkieSh¢a el BeemReplasedt he

keyboard a "Cestalt" feel and nmakes it possible to | ocat

i deograph or character quickly and easily in a conplexj :
contai ning thousands of characters. The col ored underl ol'es
corresponding to the openings in the character sheet for engagenent with
the registration pins to hold the underlaz%gﬁ a predetermnm ned position
beneath the c ct@r sheet and thus maintain the colored areas in proper
al i gnnment vﬁtEfIﬁia_Zharacters. ABmyse assenbl Qi S provid?ﬁ%gor

sel ecting the characters to be printed I 1 Se

I mprinted upon the panel. B
nmounted on a carriage 32 f
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relative to the keyboard panel.
cross section and a shaft 34 on

novenent across the keyboard panel
end portions of the rail and shaft are supported by

FIG 3

The carriage incl vdes—a—+art—33of U-shaped

which th body. .| ngggl c
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- 8- whi ch are nounted on vertically extending rails 38 at _the sides of
t he keyboard panel for novenent in the vertical or "y" direction. Th

e _
mouse includes a magnifying lens 39 which is attached to the Ha Replaced
and provides an enlarged visual image of the characters benea I
to facilitate alignnent of the nouse with a desired character. '

FE
8

FIG 7 -




The nmouse al so includes an optical scanner for reading the sel ected

character and providing electrical signals which describe the character in
In the typewiter illustrated in Fi gOhieSkket HabhBees Beplaved

bit map form
conprises a charge coupled device (CCD) 41 and an o I or
focusing light fromthe selected character on the k o the
CCD. The CCD has an array of light sensitive elenents, e.g. a y 60

el enent array, which are scanned electronically to provide the signals for
first mrror 42 positioned

the bit map. The opti cal systen1inc|ug$;
beneath the magnifying lens 39 for dire //g the light fromthe character
toward a second mrror 43> which directs the light through a pair of

focusing | enses 44, 46 ta third mrror 47 which directs. the light onto
@

the CCD. Wth the two di nsi onal CCD, the

N e
T
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FIG 10



focusing lenses and the mrrors are all nounted fixed
positions relative to the path of light fromthe chgt&eligfs BlnREfclD, and

scanning is effected electronically. Crcuitry assoql CCD is
nmounted on a circuit board 48 inside the nouse. M]IHHH"]HMH er
suitable Iight sensors can be utilized instead of t onal CCD,
I n which case the scanning can be done nmanually. Oher suitable sensors
i ncl ude phot odi odes with optical fibers for directing light from the
character to the photodi odes, or a linear t(;%.@ne di nrensional CCD with a
scanning m rror#lng_di izcti ng light froms ssive portions of the

1 9

character onto

det ect |4n,g el ements. . {44 8
143 "
KEYBOARD / gt —ﬁ £ =
PANEL CCD| LicHARACTER| ; | PRINTER |
BUFFER || |ELECTRONICS[ | ¥ |
CALLIGRAPHY 1 L e— — — ][ -
\|34 SWITCH \|4s
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-9- The sel ected character is illumnated by a |ight source carried by

a second
novenent wi th the upper nouse.. The | ower nouse is nDuntﬁp on a pai r_of
1S Sheet Has Been R

. [T

/73)

B CopE flockssins | Cnmencred®
/’ AERDER Creenr Zau'
/7!
Fre. /&

yam
i e —.ID

i iy Ui

o wt

my i

mouse 49 | ocated beneath the keyboard panel -ahd-constrained for



. . Aoessr4 P
ext endi ng r°g§_§9__§l_mthh_exLend bet ween and are supported beari ng
bl ocks 36,..37 beneath the ke bo?rd panel. Being affixed to the bearing
bl ocks, these: ﬂb@§h fle 1 ower nouse for novement in the verti cal
direction in co upper nouse. The | ower nouse travels
hori zontal |y aI rods ale¢ is connected to the upper nouse for
hori zont al novenent |n concert with the upper nouse by a pair of cogged
belts 53, 54. Belt 53 is connected to the body of the upper nobuse and is
trained about a pair of notched pulleys or cog wheels 56 affixed to-the-

upper ends of:shafis 58 carried by bearing bl ocks 36; 37. Belt 54 is
connect ed tQ' ve -l ower nouse,and.i sptrai ned abbut ‘a pair of notched o

pul I eys or 9oghmheels 59 aiflxed toethe | ower vends of shafts ?8 W
) AL SN : v L —

IDEOGRAPHIC KEYBOARD AND METHOD

" This invention pertains generally to input devices for information processing
systems and, more particularly, to a keyboard and method which are
particularly useful for inputting Chinese ioeographs and other characters
selected from sets of virtually unlimited size.

As used herein, the term "character’ is used in its broadest sense and
encompasses all forms of graphic representations including but not limited to
letters, numbers, symbols, ideograms, icons, pictures and other images.

In the Chinese language, there are approximately 40,000 ideographs or
characters, of which about 2500-3000 are in common use. A keyboard or
typewriter for the Chinese language must, therefore, be capable of inputting
or printing on the order of at least 2500-3000 characters.

One type of Chinese typewriter heretofore provided has separate printing
elements for the most commonly used characters arranged in a matrix, with
a stylus by which the element for a deéired character is oicked up and moved
into position for printing. When uncommon characters are required, they must
be individually selected from a separate tray and moved into position for use.
This is a time consuming process, and a skilled operator can only print about
ten characters with such a machine.

Another technique which has been employed in Chinese typewriters is to store
data for the various characters in the memory of a computér and to address

this information to control the operation of a printer. This technique requires
Th'ss is the repitacement sheet
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The light source carried by the | ower nouse conprises a li
di.ode (LED) 63 and a mrror 64 positioned directly beneath m r 42 for

directing light fromthe LED through the sel ected character t AQReplaced
In one presently preferred enbodi nent, sypport rods 50, 51 ar
of an electrically conductive material afd are insul ated el ect

each other for carrying an energizing current for the LED. In thi s regar
it will be noted that the | ower nouse includes an insulative bIock 66 with

a bore t hr ougrsustamtial @mwtﬂs@é@%@éﬁo'@m%’@a qrya 49838t #8d3BRt act
br ush incl ud
or brush (NOLnSRRMH wilof 8h 36! pthbd ord fimitBd 1o Hissd fFUNIER ks fAins BeaRC) Udes

an el ongat ed con Whi ch exten benea

has an el ect gfopedl] y conductive contact or brush 68 in contact wi th under
side of that rod. Alternatively, if desired, the selected character can be
illumnated by Iight fromone or nore LED s or other suitable |ight sources

carried by tRe,yRRBE of different techniques have also been employed for inputting
~ Chinese characters to computers and other data processing devices. Two of
the more widely used of these techniques utilize keyboards for inputting
information about the desired character in the form phonics or radicals, with
software for analyzing that information which and presenting images of
possible characters on the monitor screen from which the user can select the
desired character. With phonics, the information input through the keyboard
describes the desired character in terms of its sound, and with radicals, the
information corresponds to the visual appearance of different parts of the
character. Both of these techniques are relatively silow and cumbersome and,
therefore, not well suited for applications such as word processing where
characters need to be input at a relatively rapid rate.

U.S. Patent 4,722,621 describes a keyboard assembly and typewriter in which
a relatively large number of characters are arranged in an array on a keyboard
panel, with a character selector which is moved manually about the array of
characters and linked to a group of daisy wheel printing elements to effect
printing of a desired character. This patent also describes the use of a
magnetic medium which is transduced in accordance with the position of the
character selector to provide an audible pronunciation of the selected
character or to provide address signals for a read only memory in which
character data is stored. |

It is in general an object of the invention to provide a new and improved
ideographic keyboard and method.

Ancther object of the invention is to provide an ideographic keyboard and
method of the above character which are parncularly suitable for inputting

Thas is the replacement sheet
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nouse, rather than with [i ght fromthe under side of the panel. A det ent

mechani smis provided for tenporarily |ocking the upper nouse in a
predeterm ned position relative to the keyboard panel, with the optical

-3-

Chinese ideographs and other characters selected from sets of relatively large

size.

Another object of the invention is to provide an ideographic keyboard and
method of the above character which can input relatively complex characters,
such as Chinese ideograms, at a faster rate than systems heretofore provided.

Another object of the invention. is to provide an ideographic keyboard and
method of the above character which can be implemented relatively

inexpensively.

These and other objects are achieved in accordance with the invention by
providing an ideographic keyboard and method in which an array of
characters are printed on one side of a panel and optically readable data
corresponding to the characters is recorded on the other side of the panel.
A character selector is moved about the first side the panel for selective -
alignment with the characters, and an optical reader is linked to the character
selector for movement about the recorded data in concert with the character
selector. The data corresponding to a selected character is read, and a
coded signal for the selected character is output in response to the data
which is read. In one disclosed embodiment, the data is recorded in the form
of bar coding, and the reader comprises a bar code reader. Precise
alignment of the reader with the data for the selected character is assured by
reading data from a region larger than the data field itself and extracting the
character data in software.

Figure 1 is an isometric view of one embodiment of an ideographic typewriter
according to the invention.

Figure 2 is a fragmentary top plan view, partly broken away of the
embodiment of Figure 1.

This is the repiacament shest
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-10- scanner in precise alignment wwth the position of the desired
character on the panel. This neans includes a horizontally e%i@ﬂﬂelet'msBeenReplaced

detent bar 71 nounted on the carriage rail 33 and having one
opening 72 for each colum of characters on the keyboard paneﬂwmmmﬂlljm
bar 73 extends along the right hand sided4cf the keyboard panel

detent opening 74 for each row of characters on the panel. A manual | y

operabl e detent button 75 is. nounted on the nouse body for actuating the

det ent mechanifjiire BisSa TridrientBRAespIoEEd plaPiview: of the Keybbard panel in the
embodiment of Figure 1. '

Figure 4 is a cross sectional view taken along line 4-4 in Figure 2.
Figure 5 is a cross sectional view taken along line 5-5 in Figure 2.
Figure 6 is a cross sectional view taken along line 6-6 in Figure 2.

Figure 7 is a fragmentary horizontal sectional view of the embodiment of

Figure 1.
Figure 8 is a cross sectional view taken along line 8-8 in Figure 7.

Figure 9 is a fragmentary top plan view of the calligraphy pad in the
embodiment of Figure 1.

Figure 10 is an elevational view, partly broken away, of the calligraphy pad in
the embodiment of Figure 1.

Figure 11 is a simplified block diagram of the signal processing and printer
control system in the embodiment of Figure 1. |

Figure 12 is a schematic illustration of an alternate type of optical scanner for
use in the embodiment of Figure 1.

Figure 13 is a schematic illustration of an optical system which permits the use
of a single scanner for reading characters from the keyboard panel and from
the calligraphy pad in the embodiment of Figure 1.

Figure 14 is a simplified block diagram of a signal processing and printer
control system for use with the optical system of Figure 13. _
' ' This is the replacement sheet
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arm 76 which has a detent pin 77 which nmoves into the opening in detent bar
71. with which it is aligned when the button i SThidSpeecidsBekn Replasedby | ocki ng

the nmpuse in a horizontal position. Detent ar ' o shaft 34 and
causes the shaft to rotate as the button is deg]amﬂgﬂ!“m Egh it is free
to travel along the shaft with the mousé-A ge i'xed to shaft 34
nmeshes wth a gear 79 on another shaft 81 carried by the bearing block 37,
and a second detent arm82 is affixed to this shaft. This armcarries a
detent pin 8¥igufy vdig@blckidiagrammobpreempddiment ofan isiaographiadeybaerdbut t on
is depressed, “|ocking the nouse in a vertical position. Areturn spring
(not shown) | IBCORNQERtNG:thE IRVePOHet ent mechani sm for retracti ng the pins
fromthe detent openings when the button is released so the nmouse wll
once again be free to be noved to another position. Since the |ower npouse

gDVth] i 3 concEgire ¥6 Ishent erlarged; andeomewhat schematiswiragmentaryPlan viewepf i on
t ent
Y e deten the under side of one embodiment of a character shget for use in the

embodiment of Figure 15.

Figure 17 is an enlarged, and somewhat schematic, fragmentary plan view of
the under side of another embodiment of a character sheet for use in the

embodiment of Figure 15.

Figure 18 is an enlarged, and somewhat schematic, fragmentary plan view of
the under side of another embodiment of a character sheet for use in the

embodiment of Figure 15.

As illustrated in the drawings, the typewriter includes a keyboard panel 16, a
calligraphy pad 17 and a printer 18 mounted in a case or housing 18 of a size
which is highly portable and readily transportable. An initial prototype of the
embodiment shown in Figure 1 has a height of about 3.5 inches, a width of
about 14 inches and a length or depth of about 19 inches, and subsequent
versions of the machine are expected to be even more compact than this.

On the keyboard panel, a set of characters is presented in an optically and
visually readable form, i.e. by imprinting the characters on the panel in the
same form in which they are to be printed on the output medium. The panel
itself comprises a sheet or layer 21 of a transparent material such as an
acrylic plastic upon which the characters are in a generally rectangular array.
In one presently preferred, the characters are arranged in 80 vertically
extending column and 40 horizontally extending rows on an 8.5 by 11 inch
sheet, with each character being .125 inch square. As used herein, the terms
"horizontal' and "vertical” are uéed with reference to the *x” and “y* directions

on the keyboard panel rather than the terrestrial directions.
This is the replacement sheet
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mechani sm when the detent button is depressed. I nformati on associ at ed
wi_th the characters on the keyboard panel is prerecorded on a nagnetic
medium 84 in the formof a generally planar sheet which is |ocated beneath
t he keyboard panel in cabinet 19 and -adapted to be transduced or read by a
pair of transducer heads 86, 87 carried by the |ower nouse. The
arrangenent of the nedium and the heads” ®s such that the information for a
gi ven character can be read when the character is selected by the upper
nouse, and the information can be read either independently of or

si mul t aneousThevéhanactee sheehis removablyenountedcora sloping: pasgbaaren theel .

typewriter cabinet in a manner which permits sheets containing different
character sets to be readily interchanged. A plurality of registration pins 23
on panel 22 engage openings in the character sheet to hold the sheet in a
predetermined position on the sloping panel. This panel is likewise fabricated
of a light transmissive material such as a transparent or transiucent plastic.

in the particular embediment illustrated, the typewriter is intended for printing
Chinese ideographs; and the character sheet contains approximately 3000 of
the most common used ideographs or characters arranged in a manner
designed to make it easy for a typist to find the desired characters. Thus, the
characters are arranged in groups according to their initial consonant sounds,
and within the groups, the characters are arranged by vowel sounds and the
order of stroke complexity. A translucent underlay 26 is positioned beneath
the character sheet and provided with areas of color 27 which are aligned with
the different vowel sounds in the groups of characters. The arrangement of
the characters in this manner and the color coding of the vowels gives the
keyboard a "Gestalt" feel and makes it possible to locate a desired ideograph
or character quickly and easily in a complex character set containing
thousands of characters. The colored underlay has holes corresponding to
the openings in the character sheet for engagement with the registration pins
to hold the underlay in a predetermined position beneath the character sheet
and thus maintain the colored areas in proper alignment with the characters.

A mouse assembly 29 is provided for selecting the characters to be printed
by the typewriter from those imprinted upon the panel. The mouse assembly
includes a mouse body 31 mounted on a carriage 32 for x-y movement
relative to the keyboard panel. The carriage includes a rail 33 of u-shaped
cross section and a shaft 34 on which the mouse body is mounted for
movement across the keyboard panel in the horizontal or "x" direction. The
end portions of the rail and shaft are supported by bearihg biocks 36, 37

This Sheet Has Been Replaced This ié the replacemont shest
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The information can be anything desired, such as a verbal pronunciation of
the character, data for addressing a menory |ocation containing a
description of the character, or other data relating to the character,

-7-

which are mounted on vertically extending rails 38 at the sides of the keyboard
panel for movement in the vertical or “y" direction.

The mouse includes a magnifying lens 39 which is attached to the mouse
body and provides an enlarged visual image of the characters beneath the
lens to facilitate alignment of the mouse with a desired character.

The mouse also includes an optical scanner for reading the selected character
and providing electrical signals which describe the character in bit map form.
In the embodiment illustrated in Figure 1, the scanner comprises a charge
coupled device (CCD) 41 and an optical system for focusing light from the
selected character on the keyboard panel to the CCD. The CCD has an array
of light sensitive elen:nents, e.g. a 40 by 60 element array, which are scanned
electronically to provide the signals for the bit map.

The optical system includes a first mirror 42 positioned beneath the magnifying
lens 39 for directing the light from the character toward a second mirror 43
which directs the light through a pair of focusing lenses 44, 46 to a third mirror
47 which directs the light onto the CCD. With the two dimensional CCD, the
focusing lenses and the mirrors are all mounted on the mouse body in fixed
positions relative to the path of light from the character to the CCD, and
scanning is effected electronically. Circuitry associated with the CCD is
mounted on a circuit board 48 inside the mouse.

If desired, other suitable light sensors can be utilized instead of the two
dimensional CCD, in which case the scanning can be done manually. Other
suitable sensors include photodiodes with optical fibers for directing light from
the character to the photodiodes, or a linear or one dimensional CCD with a
scanning mirror for directing light from successive portions of the character
onto the light detecting elements.
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As best seen i ' , the.information is recorded on the magnetic
medi umin a pl urRl siteyt Haé BéenBeglaweB8 arranged in a herringbone pattern in

whi ch the tracks site directions at a small angle, e.g. 10
89. In the typewiter illustrated, the
: I'nch apart’,sand each track is about .75 inch

degrees, fromar

tracks are spaced

| ong. The two heads transduce alternate tracks, and the gaps in the two
heads are oriented at right angles to each other so the data in any given
track has anTheissiected ahapasterisdileminated byt lightosounse GaHTIBd Ryt 8 §ECPATt he

tracks adjacent to jt. Thiss ha ' ' in
crosstal k belMRE&? ‘%%@W@%?&Fﬁ%ﬁ@%@%%@%&'??‘Qggs’%%ﬁ]ﬂﬁfg Pgﬂ\@/@e\};et ot °
physi cal i nt githahspperfidiiseli THY loWee redtise isenderatdd drr aipairafriwprizentatlyed
directly over adjacent tracks, the two heads can be spaced ané/ dd .nunber
of tracks apextending reds:§& Sinwbich pgierdnbetween and are supported bearing

blocks 36, 37 beneath the keyboard panel. Being affixed to the bearing
blocks, these rods constrain the lower mouse for movement in the vertical
direction in concert with the upper mouse. The lower mouse travels
horizontally along its support rods and is connected to the upper mouse for
horizontal movement in concert with the upper mouse by a pair of cogged
belts 53, 54. Belt 53 is connected to the body of the upper mouse and is
trained about a pair of notched pulleys or cog wheels 56 affixed to the upper
ends of shafts 58 carried by bearing blocks 36, 37. Belt 54 is connected to
the lower mouse and is trained about a pair of notched pulleys or cog wheels
59 affixed to the lower ends of shafts 58.

The light source carried by the lower mouse comprises a light emitting diode
(LED) 63 and a mirror 64 positioned directly beneath mirror 42 for directing
light from the LED through the selected character to mirror 42. In one
presently preferred embodiment, support rods 50, 51 are fabricated of an
electrically conductive materiai and are insulated electrically from each other
for carrying an energizing current for the LED. In this regard, it will be noted
that the lower mouse includes an insulative block 66 with a bore through
which rod 50 passes and an electrically conductive contact or brush (not
shown) in contact with the rod. The lower mouse also includes an elongated
arm 67 of conductive material which extends beneath rod 51 and has an
electrically conductive contact or brush 68 in contact with under side of that
rod. Alternatively, if desired, the selected character can be illuminated by light
from one or more LED's or other suitable light sources carried by the upper
mouse, rather than with light from the under side of the panel.

A detent mechanism is provided for temporarily locking the upper mouse in
a predetermined position relative to the keyboard panel, with the optical

- This is the replacement.sheet
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adj acent tracks by repositioning the nouse. The magnetic

freely on the upper surface of a plate 90 which is spaced bergygaQde.. B

paral | el

to a carriage 91 by registration pins 92 which engage opening
medi um The carriage has a pair of beark8g bl ocks 93 which ar
I nclined shafts 94 for novenent in a direction parallel to the reference

axis and the centerline of the recording tracks to effect

to the keyboard panel. The rear portion of the nedi ug‘,mﬂﬂmlﬁ?ﬁi’”d

rel ati ve novenent

bet ween the redhHer inptetiee digasient e tihe position of theldesieed bharactartan thes and

tor

a spring 96. Adrive belt 97 is trained about a snall e n_th
shaft and a Ipangkr Thisimesnsinchides %ilhpﬂéo‘%tﬁﬁ)f Px@gﬁ'”ﬂﬁge% b@ygﬁif‘?uﬁ s

against the g etarlagd Fifad 8a Hiing b dbfenibbenff 72t Eack cdilifrP8r" 1 N9

characters on the keyboard panel. A similar bar 73 extends along the right
hand side of the keyboard panel and has one detent opening 74 for each row
of characters on the panel.

A manually operable detent button 75 is mounted on the mouse body for
actuating the detent mechanism. This button bears upon a pivotally mounted
arm 76 which has a detent pin 77 which moves into the opening in detent bar
71 with which it is aligned when the button is depressed, thereby locking the
mouse in a horizontal position. Detent arm 76 is keyed to shaift 34 and
causes the shaft to rotate as the button is depressed, aithough it is free to
travel along the shaft with the mouse. A gear 78 affixed to shaft 34 meshes
with a gear 79 on another shaft 81 carried by the bearing block 37, and a
second detent arm 82 is affixed to this shaft. This arm carries a detent pin 83
which moves into an opening in detent bar 73 when the button is depressed,
locking the mouse in a vertical position. A return spring (not shown) is
included in the detent mechanism for retracting the pins from the detent
openings when the button is released so the mouse will once again be free
to be moved to another position. Since the lower mouse moves in concert
with the upper mouse, it is likewise locked in position by the detent
mechanism when the detent button is depressed.

Information associated with the characters on the keyboard panel is
prerecorded on a magnetic medium 84 in the form of a generally planar sheet
which is located beneath the keyboard panel in cabinet 19 and adapted to be
transduced or read by a pair of transducer heads 86, 87 carried by the lower
mouse. The arrangement of the medium and the heads is such that the
information for a given character can be read when the character is selected
by the upper mouse, and the information can be read either independently of
or simultaneously with the scanning of the character on the keyboard panel.
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bl ocks on the carriage and extends in a direction parallel to inclined
shafts 94. The notor rotates in a clockw se direction _as viewed-from

above, and drives the carriage and the magnetic nedlleetr%as%\é\grkd h(g ri ght as

Seen'inFaure' . I

The information can be anything desired, such as a verbal pronunciation of
the character, data for addressing a memory location containing a description
of the character, or other data relating to the character.

-10 -

As best seen in Figure 7, the information is recorded on the magnetic medium
in a plurality of tracks 88 arranged in a herringbone pattern in which the tracks
extend in opposite directions at a small angle, e.g. 10 degrees, from a
reference axis 89. In the embodiment illustrated, the tracks are spaced about
.125 inch apart, and each track is about .75 inch long. The two heads
transduce alternate tracks, and the gaps in the two heads are oriented at right
angles to each other so the data in any given track has -an orientation
perpendicular to that of the information in the tracks adjacent to it. This has
been found to be effective in preventing crosstalk between the information in
adjacent tracks. In the event of physical interference which might prevent the
heads from being centered directly over adjacent tracks, the two heads can
be spaced any odd number of tracks apart and brought into alignment with
adjacent tracks by repositioning the mouse.

The magnetic medium rests freely on the upper surface of a plate 80 which
is spaced below and parallel to the keyboard panel. The rear portion of the
medium is attached to a carriage 91 by registration pins 92 which engage
openings in the medium. The carriage has a pair of bearing blocks 93 which
are mounted on inclined shafts 94 for movement in a direction parallel to the
reference axis and the centerline of the recording tracks to effect relative
movement between the medium and the heads. The carriage is driven by a
motor 95 and a spring 96. A drive belt 97 is trained about a small pulley on
the motor shaft and a larger pulley 98 on a drive shaft 89. The drive shaft
bears against the side of a drive rod 100 which is affixed to one of the bearing
blocks on the carriage and extends in a direction paralle! to inclined shafts 94.
The motor rotates in a clockwise direction, as viewed from above, and drives
the carriage and the magnetic medium toward the right as seen in Figure 7.
This ie the repiacement shest
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The spring drives the carriage toward the left at a rate controlled by a
dashpot 101. As best seen in Figures 9-10, calligraphy pad 17 conprises
a generally rectangular light-tight housing 102, with a witing area 103
and a light transm ssive w ndow 104 on the upper wall 106 thereof. A rol

of paper tape 107 is nounted on a bracket 108 outside one end of the
housing, and tape fromthe roll is fed-dllong the top wall of the housing
past the witing area and w ndow, wth |ongitudinally extending edge

gui des 109 keeping the tape centered on the wall.
‘The spring drives the carriage toward the left at a rate controlled by a dashpot

101.

As best seen in Figures 9-10, calligraphy pad 17 comprises a generally
rectangular light-tight housing 102, with a writing area 103 and a light
transmissive window 104 on the upper wall 106 thereof. A roll of paper tape
107 is mounted on a bracket 108 outside one end of the housing, and tape
from the roll is fed along the top wall of the housing past the writing area and
window, with longitudinally extending edge guides 109 keeping the tape
centered on the wall.

A manually operated paper feeding mechanism 111 is mounted on the
housing for advancing the paper tape along the top wall toward the writing
area and window in steps corresponding to the distance between the
centerlines of the writing area and the window. This mechanism comprises
a slider 112 having an inverted u-shaped cross section mounted on the upper
portion of the housing, with guide slots 113 in the side flanges of the slider
and guide pins.114 affixed to the side walls of the housing extending through
the slots and constraining the slider for movement between advanced and
retracted positions relative to the writing area and window. A knob 1186 is
affixed to the slider for moving the slider manually toward the advanced
position, and a spring 117 urges the siider toward the retracted position. A
shoe 118 having a rubber pad 119 on the lower side thereof is pivotally
mounted on the slider and urged into engagement with the tape by a spring
121. The shoe extends downwardly and forwardly from the pivot point, and
the rubber pad tends to grip the tape as the slider is advanced and to pass
freely over the surface of the tape as the slider is retracted. Thus, the
mechanism feeds the tape toward the writing area and window as the when
the slider is advanced, but does not draw the tape back when the slider is

retracted.
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A manual | y operated paper feeding nechanism 111 is nounted on the housing
for advancing the paper tape along the top wall toward the witing area

and wi ndow in steps corresponding to the distaf cedcent er | i nes
of the witing area and the wi ndow. This nechani a slider 112
having an i nverted u-shaped cross section nount portion of

the housing, with guide slots 113 in t hd2si de fl anges of the slider and
gui de pins 114 affixed to the side walls of the housing extending through
the slots and constraining the slider for novenent between advanced and

Lm0 e LB O B D e v 1 vt £ . alvaced
posi tion, arirea fepholdipgithe W%mi%mﬁwﬁtimé%&%e%@ﬁ‘g%gﬁﬁ%%@Ff ?on.
A from being withdrawn as the feeder is retracted. The snubber includes a
downwardly and forwardly inclined rubber blade 123 which engages the paper
to hold it down and prevent it from being withdrawn.

A light emitting diode or other suitable light source 126 is positioned above the
transmissive window for illuminating characters which are written on the tape,
and a mirror 127 is positioned directly beneath the window for directing light
passing through the window toward a pair of mirrors 128, 129 which direct the
light through a pair of focusing lenses 132, 133 to a CCD 134 similar to CCD
41. The lenses focus the light from the tape onto the CCD, and they also
reduce the size of the image by a factor of four. Thus, in one presently
preferred embodiment, the writing area is .5 inch square, and the image
formed on the CCD is .125 inch square.

‘CCD 134 is scanned electronically to provide a bit map of the character
written on the tape, and the CCD and the circuitry associated therewith are
mounted on a circuit board 136 positioned outside the opposite end of the
housing from the roll of tape. As is the case with CCD 41, other types of
optical sensors can be utilized instead of a two dimensional CCD, if desired.
Other suitable sensors include photodiodes in combination with optical fibers,
and one dimensional arrays in combination with a scanning mirror for
scanning the character to provide the data for a bit map.

Printer 18 is preferably of the type in which images are formed on the paper
or other output medium as patterns of dots. Such printers include ink jet
printers, laser printers, and what are commonly known as dot matrix printers.
As; used herein, the term "matrix printer” is used in a broad sense to designate
any printer which produces an image in the form of a matrix or pattern of dots

or other picture elements. The image can be formed thermally, by impact, or
| This is the replacement shest
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shoe 118 havi ng—a tubber pad 119 on the |ower side thereof is pivotally
mount ed on t he sliikShesdHak BetrgRegilatedt 0 engagenent with the tape by a spring

121. The shoe exte ) Il and forwardly fromthe pivot point, and
t he rubber pad tenw!ﬂ i tape as the slider is advanced and to pass
freely over the su ape as thg.slider is retracted. Thus, the

mechani sm feeds the tape toward the witing area and w ndow as the when the

slider is advanced, but does not draw the tape back when the slider is
retracted.  py any other suitable means, and in the presently preferred embodiment, the

printer is a bubbie jet printer.

The printer includes a platen or roller 137 and a print head 138 for forming
images on a sheet of paper 139 which is trained about the platen in the
conventional manner. The printer also has conventional mechanisms for
rotating the platen and positioning the print head to form an image at a
desired position on the paper, together with suitable circuitry for controlling the
operation of these mechanisms and the operation of the print head to form the
image. These elements are of conventional design, well known to those
familiar with the art, and do not require further description at this point. In an
initial prototype of the typewriter, the entire mechanism and circuitry from a
commercially available bubble jet printer are utilizéd, and the control panel 141
from the printer is mounted on the upper wall of cabinet 1S for easy access

by a person using the typewriter.

Referring now to Figure 11, the bit map signals for the characters read from

-the keyboard panel and the calligraphy pad are stored temporarily in a
character buffer 143 and applied to the control circuitry 144 for the printer. If
the CCD’s and the print head have similar arrays of sensing and printing
elements, the bit map image from the CCD’s can be printed directly by the
printer. If the arrays have different numbers of elements, a microprocessor
associated with the character buffer can convert the bit map to the size
required by the printer. A pushbutton switch 146 is mounted on the upper
mouse and connected to the control circuitry for initiating a scan of the CCD’s
and the printing of the selected character.

Operation and use of the typewriter, and therein the method of the invention,
can be described briefly as follows. A character sheet 21 containing the
desired character set is mounted on the keyboard panel, and a corresponding
magnetic medium 84 is installed on carriage 91 beneath the keyboard panel.

To printa character from the kéyboard, the typist moves the upper molise 29
This is the repiacement shest
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13 A snubber 122 is provided between the feeding nechanismand the
witing area for holding the paper down in the wr|t|n

area and preventing
the paper from being withdrawn as the feeder ¥ snubber
i ncludes a downwardly and forwardly inclined r whi ch

engages the paper to hold it down and-pgevent i t hdr awn.

into alignment with the desired character and depresses the detent button to
lock the mouse in position. Being linked to the upper mouse, the lower
mouse moves with the upper mouse and is likewise locked in position. With
the character selected ‘and the mice locked in position, the typist then
depresses the button for switch 146 to initiate a scan of the character. The
bit map of the character produced by the scan is stored temporarily and
applied to the printer to form an image of the character on the paper in the

printer.

If desired, the information recorded on the magnetic medium in association
with the character can be transduced as the character is scanned, e.g. to
provided a verbal pronunciation of the character as it is printed. Altefnatively,
the magnetically stored data can be read and utilized as desired without

printing the character.

If the typist wants to print a character which is not found on the keyboard
panel, he or she may do so by writing that character manually on the tape in
the writing area 103 of the calligraphy pad. Once the character has been
written, the tape is advanced by the typist to align the character with the
window 104 where it is scanned to provide a bit map description of the
character. This bit map is applied to the printer and utilized to form an image
of the character on the output medium in the same manner as a bit map for
a character on the keyboard panel. The character input through the
calligraphy pad can be anything the typist may care to write or draw. This
character is reduced in size by a factor of four by the lenses in the optical
system of the calligraphy pad and is printed the same size as the characters

from the keyboard panel.

As mentioned above, other types of scanners can be used instead of the
CCD's, and one example of a system employing fiber optics and photodiodes
is illustrated schematically in Figure 12. In this example, a linear array of
optical fibers- 148 transmits light from a character on the keyboard panel to a
This is ihe replaccement shest
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Alight emtti uitable light source 126 is positioned
above the trangy snbMbs MeaRectPr 11l um nating characters which are

witten on the t ror 127 is positioned directly beneath the
wi ndow for di recmm HI[‘IHW& ng through the wi ndow toward a pair of

mrrors 128, 129 he |ight1§khrough a pair of focusing | enses
132, 133 to a CCD 134 simlar to CCD 41. The lenses focus the [ight from

the tape onto the CCD, and they also reduce the size of the inmage by a

factor of foyreardrgy of phetbgiolles 348! nd tmar Sptival thtenﬁmatweenuhe kbpbaardt i ng
area is .5 inch square, and the image formed on

square. cpeneband the fibersdaciaries 8 SSANRIRGIMIMOS 1|§|1 (FM WB’cﬁ' stﬁatmfﬁﬂaogﬁ‘et he
character  paracteris effected. A second linear array of optical fibers 152 transmits light

from a character on the calligraphy pad to the array of photodiodes, with a
scanning mirror 153 in the optical system of the calligraphy pad for scanning
that character. The arrays of optical fibers and photodiodes can each include
any desired number of elements, e.g. 24, and the fibers for the calligraphy pad
can be larger than the fibers for the keyboard since the writing area on the
calligraphy pad is larger than the characters on the keyboard. Rather than
having a full matrix of printing elements, the print head can likewise have a

linear array.

As illustrated in Figures 13-14, it is also possible to eliminate the CCD in the
calligraphy pad and utilize a single CCD or other device for reading both the
characters on the calligraphy pad and the characters on the keyboard. in the
embodiment of Figures 13-14, the character on the calligraphy pad is
projected onto an unused position on the keyboard panel and scanned by the
CCD 41 in the keyboard mouse. In this embodiment, a mirror 156 directs the
light from lenses 132, 133 through a window in the calligraphy pad housing
to a mirror 157 positioned beneath the position on the keyboard panel where
the character is to be projected. Mirror 157 directs the light to the desired
position on the keyboard, and lenses 132, 133 focus it on the panel.

in the embodiment illustrated in Figure 15, the keyboard has a character sheet
161 removably mounted on a sloping panel, with a set of characters 162
printed in visually readable form in a array on the upper side of the sheet in
a manner similar to the array of characters on character sheet 21 in the
embodiment of Figure 1. On the back side of sheet 161, data 163
corresponding to the characters is recorded in optically readable form. This
data can, for example, consist of coding utilized by computers and other data
processing devices to identify the characters, e.g. ASCIl coding for English

characters, Big-5 coding or GB coding for Chinese characters, and JIS coding
This is the replacement sheet
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witten on the tape, and the CCD and the circuitry associated therewith are
nmounted on a circuit board 136 positioned outside the opposite end of the
housing fromthe roll of tape. As is the case with CCD 41, other types of
optical sensors can be utilized instead of a two di mensional CCD, if
desired. Oher suitable sensors include _photodi odes in conbination with
optical fibers, and one dinensional arFé s in conbination with a scanning
mrror for scanning the character to provide the data for a bit map.

Printer 18 is preferably of the type in which j es.are fornmed, on.the
paper or ot hershittJilicodingifondananese copracters. gc g, ISFIREANY wr 'ﬁ%’l’ ude

mat rx pri nt v OV iRl i Reteqdiial fn, 3l GRSERIS/biing Murlerlor

broad sense tASGHs¢auiestand four digits generally being required for the larger Chinese
and Japanese charactér sets. In the embodiment illustrated in Figure 16, bar
coding is employed for the data since it is somewhat easier to implement, and
more reliable, than character recognition. The bar codes for the characters
are arranged in a array corresponding to the array of characters on the front

side of the sheet.

A character selection mouse 166 having a viewfinder lens 167 is provided on
the upper side of thé panel for visual alignment with the characters printed on
the front side of sheet 161. This mouse is generally similar to mouse 29
without the scanner for reading the characters on the sheet.

A second mouse 169 is positioned on the under side of the panel and linked
to the first mouse for movement in concert with it. Thus, when the upper
mouse is aligned with a character on the top side of the sheet, the lower
mouse is aligned with the data for that character on the under side of the
sheet. The mounting and interconnection of the two mice can be as in the

embodiment of Figure 1.

Means is carried by the lower mouse for optically reading the data for a
character with which the upper mouse is aligned. In the embodiment
illustrated, this means comprises a bar code reader 171 of suitable known
design. Such a reader can, for example, have a focused LED, means for
scanning light from the LED across the bar coding, and a photodiode for
detecting light reflected from the bar coding. Another suitable type of reader
has a linear array of CCD's for scanning the bar coding. Reading of the bar
coding is triggered by means of a manually actuated pushbutton switch 172
carried by the upper mouse and connected to the reader.

This Sheet Has Been Replaced
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any printer which produces an inage in the formof a matrix or pattern of
dots or other picture elenents. The image can be forned thermally, by

i mpact, or 14 by any ot her
suitable nmeans, and in the typewiter illﬁls_trated, t he

An output circuit 173 provides electrical signals which are encoded in
accordance with the data read from the back side of the character sheet.
These signals define the selected character in the form of a code which is
recognized by existing computers and data processing devices, and can be
delivered directly to such devices.

The type'of reader employed is dependent upon the manner in which the data
is encoded, and while a bar code reader is appropriate for bar coded data,
other types of readers would be employed with other types of coding. If, for
example, the data were encoded in the form of optically readable characters, -
an optical reader with character recognition software would be empioyed.

Figure 17 illustrates a character sheet 176 on which character data on the
back side of the shegt is recorded in the form of two dimensional dot patterns
177. This type of péttern can be thought of as a two dimensional bar coding
and is particularly suitable for use with a reader consisting. of a two
dimensional array of charge coupled devices (CCD’s), with one dot position
in the data for each device in the array.

As in the embodiment of Figure 1, the character sheet is readily removable
from the panel, and a virtually uniimited number of characters and character
sets can be provided simply by changing the character sheet. The data for
each character is on the back side of the sheet, and nothing needs to be
changed other than the sheet itself.

In operation and use, a sheet containing the desired character set and data
is placed on the panel. The upper mouse is moved about the array of
characters into visual alignment with a selected one of the characters, and the
switch is pressed to actuate the reader to read the data for the selected
character from the back side of the sheet. That data is converted to an
encoded electrical signal (e.g., ASCII, Big-5, GB or JIS) which is output to a
computer or other data processing system. '

. This Sheet Has Been Replaced Thie is the renlaccment shesl
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printer is a bubk The printer includes a platen or roller
137 and a print h %a;‘]ge%nﬁ |;Ng i mages on a sheet of paper 139 which
is trai ned about t e conventional manner. The printer also
has conventi onal MHHM otati ng he platen and positioning the
print head to form desired'®ssition on the paper, together
with suitable circuitry for controlli ng t he operation of these nechani sns

o convent | oAt TiagTENIRd PRRGRMISRPIFL IdeAig MEERanEm (o AIGPNG i do

'he typowt 2?“%‘@%’“%%??{1‘%'*ﬁﬁ%‘z&%‘%ﬁ@‘.’*ﬁ?&.ﬂ%ﬁ5%%“%@%%?‘2% g

avai | abl e bulthe eligmhept tan alsodesdone ini software,ahd Riguce ﬂBHIMStrpzessﬂherEbk
side of a character sheet 179 which is suitable in for use that regard. Like the
character sheets employed in the other embodiments, sheet 179 has a set of
characters (not shown) printed in optically readable form in an array on the
front side thereof. On the back side of the sheet, data 181 for the characters
is printed on a grid of horizontally extending lines 182 and vertically extending
lines 183, with the data for each of the characters being printed in a box
defined by four of the grid lines. In the embodiment illustrated, the data is
illustrated as being in the form of dot patterns similar those of Figure 17.
However, the data can be in the form of bar coding or any other suitable form.
The data for the different characters is printed at a uniform position within the
boxes, e.g. centered, and is of uniform size, e.g. a 4x4 dot pattern.

The data is read with a reader of sufficient size for scanning an area
corresponding to four boxes in the array, so that wherever the reader is
positioned, one complete box will be within its field of view. With the data
arranged in 4x4 dot patterns and each of the grid lines being one dot wide,
with one blank row of dots around the data field in each box, a 14x14 element
array of sensing elements (e.g., CCD’s) will provide the desired field of view.

Once the upper mouse has been brought into visual alignment with a desired
character, the field of view of the lower mouse contains both the data for the
character and a region around the data which cohtains the boundary lines or
reference marks for the data. The resulting image is searched in software until
the reference marks are found. Then using the position information for the
reference marks, the data for the character can be precisely located and
extracted.

In one presently preferred embodiment, the reference lines are identified by
summing the pixel values on a line by line basis in both the horizontal and

This is ihe raniaccmant thez!
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fromthe printer is nmounted on the upper wall of cabinet 19 for easy access
by a person using the typewiter. Referring now to Figure THis ShebtdiabBéen R8ilaced

signals for the characters read fromthe keyboard panel and t)'ml(m
pad are stored tenporarily in a character_buffer 143 and appli Mﬂﬂwmm
control circuitry 144 for the printer. 118the CcCcD' s and the prin

simlar arrays of sensing and printing elenents, the bit map i mage fromthe

CCD' s can be printed directly by the printer. If the arrﬁggé have different
nunbers of elvenioal directions; r Wihere theslines:eenyei alk @fth@inixels laeKaBRE WIllLf f er

swi ton 16 | PR OER0ACDAR HehS rafity 8RRl 1o VIR, o eigié O
circuitry forgiuy of @) fite Buptdh the pikel WXles is 14. The summed values are
compared with a threshold greater than 10, and the only places where this
condition will be satisfied is where the lines occur. Another suitable technique .
for identifying the reference lines is to compare the summed pixel values with
each other and select the maximums.

Once the reference lines have been identified and their coordinates are
known, the data for’the character is extracted by using the data within a 4x4
dot area at the center of the box. In this particular example, the boundaries
of the area in which the data is located are determined by subtracting 2 from
the coordinates of the boundary lines with the higher coordinate values and
adding two to the coordinates of the lines with the lower coordinate values.

When this software alignment technique is utilized with a system having an
indexing or detent mechanism, such as the one disclosed herein, it provides
correction for any inaccuracies or misalignment which may occur in the
mechanism and reduces the degree of precision required of it. It also makes
it possible to eliminate the mechanical indexing entirely and to rely upon visual
alignment alone for positioning the mouse to select the desired character.
Eliminating the indexing mechanism simpilifies the system and reduces its cost.

While the software alignment technique has béen illustrated with data recorded
in the form of two dimensional dot patterns, it is equally applicable to other
data formats such as bar coding. Since bar coding is, in effect, only a one
dimensional array, proper alignment is even easier, it only being necessary for
the scan line to pass somewhere through the bar code lines in one direction.

The invention has a number of important features and advantages. The data
for the characters to be printed is stored on the keyboard, thereby avoiding
the need for memory for storing descriptions of the characters. This permits

This is the replacement sheei
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and the printing of the selected character. Operation and use of the
typewiter can be described briefly as follows. A character sheet 21
containing the desired character set is nmounted on the keyboard panel, and
a correspondi ng magnetic nedium84 is installed on carriage 91 beneath the
keyboard panel. To print a character fromthe keyboard the typi st noves

t he upper nouse 29 -20-

a large number of characters to be stored inexpensively in a relatively small
space, and a virtually unlimited number of characters can be provided by
using interchangeable panels with different sets of characters printed on them.
Even complex ideographs are formed with a single keystroke, and the
keyboard can deliver the codes for such characters at speeds substantially
faster than devices of the prior art. The keyboard is also inexpensive to

manufacture and economical to own.

It is apparent from the foregoing that a new and improved ideographic
keyboard and method have been provided. While only certain presently
preferred embodiments have been described in detail, as will be apparent to
those familiar with the art, certain changes and modifications can be made
without departing from the scope of the invention as defined by the following

claims.
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into alignment with the desired character and depresses the detent button

to lock the nouse in position. Being linked to the upper nouse, the | ower

nouse noves with the upper nmouse and is |ikew se | ocked i osition. Wth

t he character selected and the m ce Iockﬁj in position, thenik Syektdas BéveReplaced
t

depresses the button for switch 146 toifilffiate a scan of t
The bit map of the character produced by the scan is stored’]‘m

CLAIMS

1. In a keyboard: a panel having a plurality of characters printed thereon,
optically readable data corresponding to each of the characters on the panel,
character selection means movable about the panel for selective alignment
with individual ones of the characters, means linked to the character selection
means for optically reading the data for a character with which the character
selection means is aligned, and means responsive to the optically read data
for outputting an encoded signal for the selected charactér.

2. The keyboard of Claim 1 wherein the optically readable data is in the
form of bar coding, and the means for reading the data comprises a bar code

reader.

3. The key'board of Claim 1 wherein the optically readable data is in the
form of a two dimensional dot pattern, and the means for reading the data
comprises an array of charge coupled devices.

4, The keyboard of Claim 1 wherein the data is recorded on a medium,
reference marks are recorded on the medium in predetermined positional
relationship to the data for individual ones of the characters, and the means
for reading the data fncludes means for viewing a field large enough to contain
the both the data for the selected character and the reference marks
associated with that data, means for processing information scanned from the
field of view to locate of the reference marks, and means utilizing the location
of the reference marks and the positional relationship between the marks and
the character data for extracting the character data from the information
scanned from the field of view.

5. In a method of providing character codes to a computer or other data
processing device, the steps of: moving a character selector about a panel
into alignment with a visual representation of a character on the panel, moving

- This is the repiacement shes!
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applied to the printer to forman i mage of the character on the paper in

the printer. | f desired, the information recorded om the magneti ¢ nmedi um

in association with the char acter can be transduggdheacids BenRBgsRLT €r is

scanned, e.g. to provided a verbal pronunciation er as it is
printed. Alternatively, the magnetically stored dﬁ Im Elﬂl d and
utilized as desired without printing the2@haracter: pi st wants
to print a character which is not found on the keyboard panel, he or she
may do so by witing that character manually on the tape in

an optical reading device in concert with the character selector into alignment

with optically readable data corresponding to the character, actuating the

reading device to read.the data about the character, and outputting a code

for the character in response to the data.

6. The method of Claim 5 wherein the data about the character is
recorded in the form of a bar code.

7. The method.of Claim 5 wherein the data about the character is
recorded in the form of a pattern of dots.

8. The method of Claim 5 data wherein the data is recorded on a medium,
reference marks are recorded on the medium in predetermined positional
relationship to the data for individual ones of the characters, and the data is
read by viewing a field large enough to contain the both the data for the
selected character and the reference marks associated with that data,
processing information scanned from the field of view to locate of the
reference marks, and utilizing the location of the reference marks and the
positional relationship between the marks and the character data to extract the
character data from the information scanned from the field of view.

9. In a keyboard: a panel having an array of characters printed on a first
side thereof, an array of optically readable data corresponding to the
characters on a second side of the panel, a first mouse movable about the
first side of the panel for selective alignment the characters, a second mouse
positioned on the second side of the panel and linked to the first mouse for
movement in concert with the first mouse, means carried by the second
mouse for optically reading the data for a selected character with which the
first mouse is aligned, and means responsive to the optically read data for
oﬁtputting an encoded signal for the selected character.

IR VLN s s e ropiacement sheet
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the witing area 103 of the calligraphy pad. Once the character has been
witten, the tape is advanced by the typist to align the character with the

wi ndow 104 where i tTHi laegd i de a bit map description of the
character. This bit I to the printer and utilized to forman
I mmge of the charact t mediumin the same manner as a bit map

for a character on the keyboard panel. TRS “char act er i nput through the
call'igraphy pad can be anything the typist may care to wite or draw. This
character is reduced in size gty a factor of four by the lenses in the

optical systeW.of The keyboargofBiaimfiwhetein $heoptically neadablendateiisdn the t he
Characters ! i bt BB, SnBIRE eanstor RS et AR BbRnpredY AV ESSs ©f

scanners can
reader.

11.  The keyboard of Claim 9 wherein the optically readable data is in the
form of a two dimensional dot pattern, and the means for reading the data
comprises an array of charge coupled devices.

12.  The keyboard of Claim S wherein reference marks are recorded on the
second side of the panel in predetermined positional relationship to the data
for individual ones of the characters, the means for reading the data includes
means for viewing a field large enough to contain the both the data for the
selected character and the reference marks associated with that data, and the
means for outputting an encoded signal for the selected character includes
means for processing information scanned from the field of view to locate of
the reference marks, and means utilizing the location of the reference marks
and the positional relationship between the marks and the character data for
extracting the character data from the information scanned from the field of

view.

13.  In a method of providing character codes to a computer or other data
processing device, the steps of: moving a first mouse about an array of
characters on a first side of a panel, aligning the mouse with a selected one
of the characters, moving a second mouse in concert with the first mouse
about an array of optically readable data on a second side of the panel,
reading the data for the selected character with a reading device carried by
the second mouse, and outputting a code for the selected character in
response to the data read by the reading device.

14.  The method of Claim 13 wherein the optically readable data is recorded
on the second side of the panel in the form of bar coding.

* [ L M S *
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CCD s, and one exanple of a system enploying fiber optics and phot odi odes
is illustrated schematically in Figure 12. In-thrs exanple, a linear array
of optical fibers 148 transmts |light froma chah,achatHRBeénRepedboar d

e (11111 L

-24 -

15. The method of Claim 13 wherein the optically readable data is recorded
on the second side of the panel in the form of a pattern of dots.

16. The method of Claim 13 wherein reference marks are recorded on the
second side of the panel in predetermined positional relationship to the data
for individual ones of the characters, the data is read by viewing a field large
enough to contain the both the data for the selected character and the
reference marks associated with that data, and the éode for the selected is
provided by processing information scanned from the field of view to locate
of the reference marks, and utilizing the location of the reference marks and
the positional relationship between the marks and the character data for
extracting the character data from the information scanned from the field of

view.

17. An ideographic keyboard substantially as hereinbefore
described with reference to and as shown in the

accompanying drawings.

18. A method of providing character codes to a computer
.or other data processing device substantially as
hereinbefore described with reference to the accompanying

drawings.

* c L M s *
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| i near array of photodi odes 149. and the.optical system between the
keyboard panel and the fibers includesia scanning mrror 151 by which.
scanni ng of the character is effected. A second |inear array of optical
fibers 152 transmts |ight froma character on the calligraphy pad to the
array of photodiodes, with a scanning mrror 153 in the optical system of
the calligraphy pad for scanning thatzgharacter The arrays of opti cal

fi bers and phot odi odes can each i ncl ude any desired nunber of elenents,
e.g. 24, and the fibers for the calligraphy pad can be larger than the
fibers for t he keyboard since the witing area on the calligraphy pad is
| arger than the characters on the keyboard. Rather than havi ng a ful

matrix of printing elenents, the print head can |i kew se have a | i near
array. ABSTRACT

IDEOGRAPHIC KEYBOARD AND METHOD

an ideographic keyboard and method has  an array of characters (162)
are printad on one side of a pénel (161, 179) and optically readable data (163,
181) corresponding to the characters is recorded on the other side of the panel.
A character selector (168} is moved about the first side the panel for selective
alignment with the characters, and an optical reader {169) is linked to the
character selector (156) for movernent about the recorded data (163, 181) In
concert with the character selector. The data corresponding to a selected
character Is read, and a coded signal for the selected character is output in
response to the aats which Is read. In one disciosed embodiment, the data Is
recorded In the form of dar coding, and the reader is & bar code reader. Precise
alignment of the reacer with the data for the selected character is assured by
reading data from & regicn iarger than the data fisld itself and extracting the

character data In software.

FIGURE 1.
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As illustrated in Figures 13-14, it:is also possible to elimnate the CCD
in the calligraphy pad and utilize a single CCD or other device for
readi ng both the characters on the calligraphy pad and the characters on
the keyboard. In the typewiter of Figures 13-14, the character on the
calligraphy pad is projected onto an unused position on the keyboard panel
and scanned by the CCD 41 in the keyboard nouse. A mrror 156 directs
the light fromlenses 132, 133 through a wingow in the calligraphy pad
housing to a mrror 157 positioned beneath e position on the keyboard

panel where thf?ggzr cter is to be g ojected. Mrror 157 directs the light
to the desired =0n on the keybdard 133 fgey@Yt on

t he panel .
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In the enbodinent illustrated in Figure 15, the keyboard has a character
sheet 161 renovably nounted on a sloping panel, wth a set of characters
162 printed in visually readable formin a array on the upper side of the
sheet in a manner simlar to the array of characters on character sheet 21
i n the enbodi nent of Figure 1. On the back side of sheet 161, data 163
corresponding to the characters is recorded in optically readable form
This data can, for exanple, consist of caffng utili zed by corrputers and

ot her data processing devices to identif 2 a ASCl | codi ng
for English characters, Big-5 coding or codi for Chi nese chqracters,
and JI'S coding F P N
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-17- or shift-JI'S coding for Japanese characters. Such coding is
cammonly witten as a group of digits in hexadecimal form wth two digits
being sufficient for ASCIl codes and four digits generally being required
for the |arger Chinese and Japanese character sets. In the enbodi nent
illustrated in Figure 16, bar coding is enployed for the data since it is
sonewhat easier to inplenent, .and

J .
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nore reliable, than character recognition. The bar codes for the characters
are arranged in a array corresponding to the array of characters on the
f'ront side of the sheet. A character selection nouse 166 having a
viewfi nder lens 167 is provided on the upper side of the panel for visual
alignment with the characters printed on the front side of sheet 161. This
nouse is generally simlar to nouse 29 w thout the scanner for reading the
characters on the sheet. A second nouse 169 is positioned on the under
side of the panel and linked to the first4;®use for nmovenent in concert

with it. Thus, when the upper
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nouse is aligned with a character on the top side of the sheet, the | ower
mpuse is aligned with the data for that character on the under side of the
sheet. The nounting and interconnection of the two mce can be as in the
enbodi ment of Figure 1. -Means is carried by the | ower nouse for
optically reading the data for a character wth which the upper nouse is
aligned. In the enbodinent illustrated, this neans conprises a bar code
reader 171 of suitable known design. Such gTreader can, for exanple, have
scanning light fromthe LED across ah bar
ak;

a focused LED, f

coding, and a pmfor gqcting light reflected fr bar .18

codi ng. Anot hg ' of reader @8 a |linear arrgy of CCD fo_r__I
r VD CEENED G ——

scanni ng the RarkEy@MARD Readi ng of the bar
PANEL CCD CHARACTER] | | PRINTER | ) |
_ BUFFER [ | | ELECTRONICS g
CALLIGRAPHY 1 L e ——— —-
PAD CCD SCAN | 138
|34 |SWITCH <146
FIG 12 -
KEYBOARD PANEL H
CHARACTER a8 o|—'4°
| T
X—- OPTICAL FIBERS 0
151 ? |— TO_CHARACTER
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D
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CHARACTER S
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CHARACTER
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coding is triggered by neans of a manually actuated pushbutton switch 172

carried by the upper nouse and connected to the reader.
18 An output circuit 173 provides electrical signals which are encoded in
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-accordance with the data read fromthe back side of_the character sheet.
These 'signal s define the selected character in the formof a co@®Etfi’ch is
recogni zed by existing conputers and data processi.ng.devices, and can be.
delivered directly to sUCH @éVices. . The type of: reader enployed S
dependent upon the nannerJln mhlch the data. isencewded, and while a bar
code reader is appropriate. f-or. bar coded ﬂaL 5 QL heer types of readers would
be enpl oyed with other types. of . chlng 1 f,.-for-exanple, the data were
encoded in the form of opplcally readable cha. tefs,; an optical reader

wi th character recognltlon sof twar e’ mould ‘be Enployed

LA

KEYBOARD AND METHOD

This invention pertains generally to input deVices for information processing
systems and, more particularly, to a keyboard and method which are
particularly useful for inputting Chinese ideographs and other characters
selected from sets of virtually unlimited size.

As used herein, the term "character” is used in its broadest sense and
encompasses all forms of graphic representations including but not limited to
letters, numbers, symbols, ideograms, icons, pictures and other images.

In the Chinese language, there are approximately 40,000 ideographs or
characters, of which about 2500-3000 are in common use. A keyboard or
typewriter for the Chinese language must, therefore, be capable of inputting
or printing on the order of at least 2500-3000 characters.

One type of Chinese typewriter heretofore provided has separate printing
elements for the most commonly used characters arranged in a matrix, with
astylus b} which the element for a desired character is picked up and moved
into position for printing. When uncommon characters are required, they must
be individually selected from a separate tray and moved into position for use.
This is a time consuming process, and a skilled operator can only print about
ten characters with such a machine. |

Anather technique which has been employed in Chinese typewriters is to store
data for the various characters in the memory of a computer and to address
‘this information to control the operation of a printer. This technique requires
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Figure 17 illustrates a character sheet 176 on which character data on the
back side of the sheet is recorded in the formof two di nensional dot
patterns 177. This type of pattern can be thought of as a two di nensional
bar coding and is particularly suitable for use with a reader consisting of
a two dinensional array of charge couplr?ed devices (CCD s), with one dot
position in the data for each device i'ffthe array. As in the typewiter
of Figure 1, the character sheet is readily renovable fromthe panel, and a

virtually unlimted nunber of characters and character sets caa}}sfﬁ_'eprovi ded
sinply by enhsustagtial ameunt ok memanycie: storg dhe sata fer adarge skhr is on

the back S8 dhersihich¥ah béffintde! dHeTonitberitnbSe 1r ARG HalHedan the

sheet it seF
stored.

A number of different techniques have also been employed for inputting
Chinese characters to computers and other data processing devices. Two of
the more widely used of these techniques utilize keyboards for inputting
information about the desired character in the form phonics or radicals, with
software for analyzing that information which and presenting images of
possible characters on the monitor screen from which the user can select the
desired character. With phonics, the information input through the keyboard
describes the desired character in terms of its sound, and with radicals, the
information corresponds to the visual appearance of different parts of the
character. Both of these techniques are relatively slow and cumbersome and,
therefore, not well suited for applications such as word processing where
-characters need to be input at a relatively rapid rate.

U.S. Patent 4,722,621 describes a keyboard assembly and typewriter in which
a relatively large number of characters are arranged in an array on a keyboard
panel, with a character selector which is moved manually about the array of
characters and linked to a group of daisy wheel printing elements to effect
printing of a desired character. This patent also describes the use of a
magnetic m;dium which is transduced in accordance with the position of the
character selector to provide an audible pronunciation of the selected
character or to provide address signals for a read only memory in which

character data is stored.

It is in general an object of the invention to provide a new and improved
ideographic keyboard and method.

Ancther object of the invention is to provide an ideographic keyboard and
method of the above character which are particularly suitable for inputting
' This is ths replacement sheet
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I n operation and use, a sheet containing the desired character set and data
I s pllaced on the panel. The upper nouse is noved about the array of

B . . . . .

characters into visual alignment with a sel ected one of the characters, and
the switch is pressed to actuate the reader to read the data for the

sel ected character fromthe back side of the sheet. That data is converted
to an encoded electrical signal (e.g., ASCII, Big-5, GB or JIS) which is
output to a.conputer or other data processing system

Chinese ideographs and other characters selected from sets of relatively large

size.

Another object of the invention is to provide an ideographic keyboard and
'fnethod of the above character which can input relatively complex characters,
such as Chinese ideograms, at a faster rate than systems heretofore provided.

Another object of the invention is to provide an ideographic keyboard and
method of the above character which can be implemented relatively

inexpensively.

These and other objects are achieved in accordance with the
invention by providing, in a keyboard, a panel having a
Plurality of characters printed the:een,.optically readable
data corzeqpondihg to each of the characters on the panel,
reference marks recorded in predetermined positional
relationship to the data for individual ones of the

. chiracte:s, character selection means movable about the panel
for selective alignmant with individual ones of the
characters, means linked to the character selection means for
viewing a field large enough to contain both the data for the
selected character and the reference marks associated with
that data, means for processing information scanned from the
field of view to locate the reference marks, means utilizing
the location of the reference marks and the positional
relationship between the marks and the character data for
extracting the character data from the information scanned
from the field of view, and means responsive to the extracted
character data for outputting a signal corresponding to the

selected character.

Thﬁisthsrmdaoymentshuﬁ

T.q ik 1998

Dae:



- 19 -, Rat her than relying upon a nechanical indexing nmechani smfor
aligning the |ower nouse wth the character data on the under side.of the-
character sheet, the alignment can also be done in software, and Figure 18-
illustrates the back side of a character sheet 179 which is suitable in .-
for use that regard. Like the character sheets enployed in the other '
enbodi ments, sheet 179 has a set of~ dharacters (not shown) printed in
optically readable formin an array on the

In one disclosed embodiment, the data 1s recorded in
the form of bar coding, and the reader comprises a

bar code rgader.

The invention also provides in a method of providing
character codes to a computer or other data
processing device, the steps of moving a character
selector about a Panel into alignment with a wvisual
representation of a character on the panel, moving an
optical reading aevice in concert with the character
Qelector into alignment with optically readable data
corresponding to the character, actuating the reading
device to view a field large enough to contain both
the data.for the selected character and reference

- marks recorded in predetermined positional
relationship to the character data, processing
information scanned from the field of view.to locate
the reference marks, utilizing the location of the
reference marks and the positional relationship
between the marks and the character data to extract
the character data from the information scanned from
the field of view, and outputting a signal '
corresponding to the character in response to the

extracted character data.

Figure 1 is an isometric view of an ideographic typewriter.

Figure 2 is a fragmentary top plan view, partly

broken away of the typewriter of Figure 1.
Y - o This is the rep&ace_mem shest
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front side thereof. On the back side of the sheet, data 181 for the
characters is printed on a grid of horizontally extending |ines 182 and

vertically extending lines 183, with the data for each of the characters
being printed in a box defined by four of the grid lines. In the
enbodi nent illustrated, the data is illustrated as being in the form of

dot patterns_siml ar those of Fi at a, can Peint

17. . Ho , h
formof bar EGY8J '§r2 HASTRMSFY ggﬁr?'ggsp&'%rvrﬁ%%?ﬁateg‘?ﬁvg@b# PeRE' M e eﬁt

characters i ks Fidurdiff orm position within the boxes, e.g.
centered, an?iy‘lpesrg gnﬁo m si ze, e.g. a 4x4 dot pattern. The data is

read wth a reader of sufficient size for scanning an area correspondi ng
to four boxes in the array, so that vvhe;(ever t he reader %ositioned, one

conpl et e boxFigure 458 a,FOFsrseqtional ey tgkeqalang ige A4 maFJ@ZA'%

Figure 5 is a cross sectional view taken along line 5-5 in Figure 2.
Figure 6 is a cross sectional view taken along line 6-6 in Figure 2.

Figure 7 is a fragmentary horizontal sectional view of the typewriteror

Figure 1.
Figure 8 is a cross sectional view taken along line 8-8 in Figure 7.

Figure S is a fragmentary top plan view of the calligraphy pad in the
typewriter of Figure 1.

Figure 10 is an elevational view, partly broken away, of the calligraphy pad in
the typewriter of Figure 1.

Figure 11 is a simplified block diagram of the signal processing and printer
control system in the typewriter of Figure 1.

Figure 12 is a schematic itlustration of an alternate type of optical scanner for
use in the typewriter of Figure 1.

Figure 13 is a schematic illustration of an optical system which permits the use
of a single scanner for reading characters from the keyboard panel and from

the calligraphy pad in the typewriter of Figure 1.

Figure 14 is a simplified block diagram of a signal processing and. printer
control system for use with the optical system of Figurs 13.
This is the replacement sheet
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arranged in 4x4 dot patterns and each of the grid |lines being one dot w de,
with*one blank row of dots around the data field in each box, a 14x14

el enent array of sensing elenments (e.g., CCD s) will provide the desired
field of view Once the upper nouse ‘nﬁs been brought into visual
alignment with a desired character, the field of view of the | ower nouse
contains both the data for the character and a region around the data
whi ch cont ai figuteS isoa Plrek diagnem af onerembodimeant iod B deegrapic Waxtoarghe

resulting in | S5 ed | oftware until the reference nmarks are
f ound. ThenWﬁgﬁ'#&??ﬁ‘?@a%glrﬁ’iegﬁoﬁnformation for the reference marks, the
data for the character can be precisely |ocated and extracted.

Figure 16 is an enlarged, and somewhat schematic, fragmentary plan view of

the under side of one embodiment of a character sheet for use in the

embodiment of Figure 15.

Figure 17 is an enlarged, and somewhat schematic, fragmentary plan view of
the under side of another embodiment of a character sheet for use in the
embodiment of Figure 15.

Figure 18 is an enlarged, and somewhat schematic, fragmentary plan view of .
the under side of another embodiment of a character sheet for use in the
embodiment of Figure 15.

As illustrated in the drawings, the typewriter includes a keyboard panel 18, a
calligraphy pad 17 and a printer 18 mounted in a case or housing 19 of a size
which is highly portable and readily transportable. An initial prototype of the
typewriter shown in Figure 1 has a height of about 3.5 inches, a width of
about 14 inci':es and a length or depth of about 19 inches, and subsequent
versions of the machine are expected to be even more compact than this.

On the keyboard panel, a set of characters is presented in an optically and
visually readable form, i.e. by imprinting the characters on the panel in, the
same form in which they are to be printed on the output medium. The panel
itself comprises a sheet or layer 21 of a transparent material such as an
acrylic plastic upon which the characters are in a generally rectangular array.
In one presently preferred, the characters are arranged in 80 vertically
extending column and 40 horizontally extending rows on an 8.5 by 11 inch
sheet, with each character being .12S inch square. As used herein, the terms
*horizontal® and “vertical" are used with reference to the “x* and “y* directions
on the keyboard panel rather than the ter}astrial directions.

Trig is the replacement sheel
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I n.one presently preferred enbodinent, the reference lines are identified
by summ ng the pixel values on a line by line basis in both the horizontal

and 20 -

- 7

The character sheet is remgvably mounted on a sloping panel 22 on the
typewriter cabinet in @ manner which permits sheets containing different
character sets to be readily interchanged. A piurality of registration pins 23
on panel 22 engage openings in the character sheet to hold the sheet in a
predetermined position on the sloping panel. This panel is likewise fabricated
of a light transmissive material such as a transparent or translucent plastic.

The typewriter illustrated is intended for printing

- Chinese ideographs, and the character sheet contains approximately 3000 of
the most common used ideographs or characters arranged in a manner
designed to make it easy for a typist to find the desired characters. Thus, the
characters are arranged in groups according to their initial consonant sounds,
and within the groups, the characters are arranged by vowel sounds and the
order of stroke complexity. A transiucent underlay 26 is positioned beneath
the character sheet and provided with areas of color 27 which are aligned with
the different vowel sounds in the groups of characters. The arrangement of
the characters in this manner and the color coding of the vowels gives the
keyboard a "Gestalt” feel and makes it possible to locate a desired ideograph
or character quickly and easily in a complex character set containing
thousands of characters. The colored underlay has holes corresponding to
the openings in the character sheet for engagement with the registration pins
to hold the underlay in a predetermined position beneath the character sheet
and thus maintain the colored areas in proper alignment with the characters.

A mouse assemnbly 29 is provided for selecting the characters to be printed
by the typewriter from those imprinted upon the panel. The mouse assembly
includes a mouse body 31 mounted on a carriage 32 for x-y movement
relative to the keyboard panel. The carriage includes a rail 33 of u-shaped
cross section and a shaft 3¢ on which the mouse body is mounted for
movement across the keyboard panei in the horizontal or “x” direction. The

end portions of the rail and shaft are supported by bearing blocks 36, 37
| This is the replacement sheet
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vertical directions. Were the lines occur, all of the pixels are bl ack,
.and with positive logic (i.e., black dots having a value of 1 and white
. dots having a value of 0), the sumof the pixel values is 14. The sumred
val ues are conpared with a threshold greater than 10, and the only places
where this condition will be satisfied is where the |ines occur. Another
sui tabl e techni que for identifying the reference lines is to conpare the
sumed pi xel values with each ot her and sel€8t the nmaxi nuns. Once the
reference lines have been identified and their coordi nates are known, the
data for the character is extracted by using the data within a 4x4 dot
area at the cent erwhithianemounted ontveinscatiqekiendiray raiis 3gdt the sides b thedeayiberard

panel for movement in the vertical or “y" direction.

The mouse includes a magnifying lens 39 which is attached to the mouse
body and provides an enlarged visual image of the characters beneath the
lens to facilitate alignment of the mouse with a desired character.

The mouse also includes an optical scanner far reading the selected character
and providing electrical signals which describe the character in bit map form.
In the typewriter {flustrated in Figure 1, the scanner comprises a-charge
coupled device (CCD) 41 and an 'optical system for focusing light from the
selected character on the keyboard panel to the CCD. The CCD has an array
of light sensitive-ele::rlents. e.g. a 40 by 60 element array, which are scanned
electronically to provide the signals for the bit map.

The optical system includes a first mirror 42 positioned beneath the magnifying
lens 39 for directing the fight from the character toward a second mirror 43
which directs the light through a pair of focusing lenses 44, 46 to a third mirror
47 which directs the light onto the CCD. With the two dimensional CCD, the
focusing lenses and the mirrors are all mounted on the mouse body in fixed
positions relative to the path of light from the character to the CCD, and
scanning is effected electronically. Circuitry associated with the CCD is
mounted on a circuit board 48 inside the mouse.

If desired, other suitable light sensors can be utilized instead of the two
dimensional CCD, in which case the scanning can be done manually. Other
suitable sensors include photodiodes with aptical fibers for directing light from
the character to the photodiodes, or a finear or one dimensional CCD with a
scanning mirror for directing light from successive portions of the character

onto the light detecting elements.
This is the replacemet shet
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of. the area in which the data is |ocated are determ ned by subtracting 2
from the coordinates of the boundary lines with the higher coordinate
val ues and adding two to the coordinates of the lines with the | ower
coordi nat e val ues. Wien this software alignnent technique is utilized
with a system having an i ndexi ng or degtent mechanism such as the one
di scl osed herein, it provides correction for any inaccuracies or
m sal i gnment whi ch may occur in the mechani sm and reduces the degree of
i ble t

rechani cal | TESeerse fherenter BCREEr YL IRRCsQuEe GrgHnE ebnf (o

mechani cal

Pﬁgle;: ﬁni ng nLé&eW%&a{e@ @e@ie@ﬂi yﬁ atd BandlMMPEridtrairidd for wéveﬂgeﬁthe
g mechanismsinplifies t temand reduces its cost

with the upper mouse. The lower mouse is mounted on a pair of honzontally
extending rods 50, 51 which extend between and are supported bearing

* blocks 36, 37 beneath the keyboard panel. Being affixed to the bearing
blocks, these rods constrain the lower mouse for movement in the vertical
direction in concert with the upper mouse. The lower mouse travels
horizontally along its support rods and is connected to the upper mouse for
horizontal movement in concert with the upper mouse by a pair of cogged
belts 53, 54. Belt 53 is connected to the body of the upper mouse and is
trained about a pair of notched puilleys or cog wheels 56 affixed to the upper
ends of shafts 58 carried by bearing blocks 36, 37. Belt 54 is connected to
the lower mouse and is trained about a pair of notched pulleys or cog wheels

59 affixed to the lower ends of shafts 58.

The light source carried by the lower mouse comprises a light emitting diode
(LED) 63 and a mirror 64 positioned directly beneath mirror 42 for directing
light from the LED through the selected character to mirror 42, In one
presently preferred embodiment, support rods 50, 51 are fabricated of an
'electrically conductive material and are insulated electrically from each other
for carrying an energizing current for the LED. In this regard, it will be noted
that the lower mouse includes an insulative block 66 with a bore through
which rod 50 passes and an electrically conductive contact or brush (not
shown) in contact with the rod. The lower mouse also includes an elongated |
arm 67 of conductive material which extends beneath rod 51 and has an
electrically conductive contact or brush 68 in contact with under side of that
rod. Alternatively, if desired, the selected character can be illuminated by light
from one or more LED's or other suitable light sources carried by the upper
'mouse, rather than with light from the under side of the panel.

A detent mechanism is provided for temporarily locking the upper mouse in

a predetermined position relative to the keyboard panel, with the optical
This is the replaccment shest
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- While the software alignnent technique has been illustrated with data
recorded in the formof two dinmensional dot patterns, it is equally
applicable to other data formats such as bar coding. Since bar coding is,
in effect, only a one dinensional array, proper alignment is even easier,
It only being necessary for the scan lipe to pass sonmewhere through the bar
code lines in one direction. The i nveHti on has a nunber of | mport ant
features and advantages. The data for the characters to be printed is
stored on the keyboard, thereby avoiding the need for nenory for storing
descri pt i onscarindrtie pedcisealignmeentwitts thecpasitien of the desired character on the

panel. This means includes a horizontally extending detent bar 71 mounted
on the carriage rail 33 and having one detent opening 72 for each column of
characters on the keyboard panel. A similar bar 73 extends along the right
hand side of the keyboard panel and has one detent opening 74 for each row

of characters on the panel.

A manually operable detent button 75 is mounted on the mouse body for
actuating the detent mechanism. This button bears upon a pivotally mounted
arm 76 which has a detent pin 77 which moves into the opening in detent bar
71 with which it is aligned when the button is depressed, thereby locking the -
mouse in a horizontal position. Detent arm 76 is keyed to shaft 34 and
causes the shaft to rotate as the button is depressed, although it is free to
travel along the shaft with the mouse. A gear 78 affixed to shaft 34 meshes
with a gear 79 on another shaft 81 carried by the bearing block 37, and a
second detent arm 82 is affixed to this shaft. This arm carries a detent pin 83
which moves into an opening in detent bar 73 when the button is depressed,
locking the mouse in a vertical position. A return spring (not shown) is
included in the detent mechanism for retracting the pins from the detent
openings when the button is released so the mouse will once again be free
to be moved to ancther position. Since the lower mouse moves in concert
with the upper mouse, it is likewise locked in position by the detent
mechanism when the detent button is depressed.

Information associated with the characters on the keyboard panel is
prerecorded on a magnstic medium 84 in the form of a generally planar sheet
which is located beneath the keyboard panel in cabinet 19 and adapted to be
transduced or read by a pair of transducer heads 86, 87 carried by the lower
mouse. The arrangement of the medium and the heads is such that the
information for a given character can be read when the character is selected
by the upper mouse, and the information can be read either indepéndently of

or simultaneously with the scanning of the character on the keyboard panel.
: This is the re
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21 a large nunber of characters to be stored inexpensively in a
relatively small space, and a virtually unlimted nunber of characters can
be provided by using interchangeabl e panels with different sets of
characters printed on them

- 11 .

The information can be anything desired, such as a vertal pronunciation of
the character, data for addressing a memary location containing a description
of the character, or other data relating to the character.

As best seen in Figure 7, the information is recorded on the magnetic medium '
in a plurality of tracks 88 arranged in a herringbone pattern in which the tracks
extend in opposite directions at a small angle, e.g. 10 degrees, from a
reference axis 89. In the typewriter illustrated, the tracks are spaced about
.125 inch apart, and each track is about .75 inch long. The two heads
transduce aiternate tracks, and the gaps in the two heads are oriented at right
angles to each other so the data in any given track has an orientation
perpendicular to that of the information in the tracks adjacent to it. This has
been found to be effective in preventing crosstalk between the information in
adjacent tracks. In the event of physical interference which might prevent the
heads from being centered directly over adjacent tracks, the two heads can
be spaced any odd number of tracks apart and brought into alignment with
adjacent tracks by repositioning the mouse.

The magnetic medium rests freely on the upper surface of a plate SQ which '
is spaced below and parallel to the keyboard panel. The rear portion of the
medium is attached to a carriage 91 by registration pins 92 which engage
openings in the medium. The carriage has a pair of bearing blocks 83 which
are mounted on inclined shafts 94 for movement in a direction parallel to the
reference axis and the centerline of the recording tracks to effect relative
movement between the medium and the heads. The carriage is driven by a
motor 95 and a spring 96. A drive belt 97 is trained about a small pulley on
the motor shaft and a larger pulley 98 on a drive shaft 99. The drive shaft
bears against the side of a drive rod 100 which is affixed to one of the bearing
blocks on the carriage and extends in a direction paréllel to inclined shafts 94.
The motor rotates in a clockwise direction, as viewed from above, and drives
the carriage and the magnetic medium toward the right as seen in Figure 7.

This is the replacement sheet
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Even conpl ex ideographs are formed with a single keystroke, and the
keyboard can deliver the codes for such characters at speeds substantially
faster than devices of the prior art. The keyboard is al so i nexpensive to

manuf acture and econom cal to own. It is apparent fromthe foregoing that
a new and i nproved i deographi c keyboard and net hod have been provi ded.
Wiile only certain presently preferred odi nents have been described in
detail, as will be apparent to those fanfliar with the art, certain changes

and m)dlflcatlons can be made w t hout departl ng fromthe scope of the

|nvent|on as_defined by the follow ng
The spring drn%//es the carriage toward tﬁe left at a rate controlled by a dashpot

101.

As best seen in Figures 8-10, calligraphy pad 17 comprises a generally
rectangular light-tight housing 102, with a writing area 103 and a light
transmissive window 104 on the upper wall 106 thereof. A roll of paper tape
107 is mounted on a bracket 108 outside one end of the housing, and tape
from the roll is fed along the top wall of the housing past the writing area and
window, with longitudinally extending edge guides 109 keeping the tape
centered on the wall.

A manually operated paper feeding mechanism 111 is mounted on the
housing for advancing the paper tape along the top wall toward the writing
area and window in steps corresponding to the distance between the
centerlines of the writing area and the window. This mechanism comprises
a slider 112 having an inverted u-shaped cross section mounted on the upper
portion of the housing, with guide slots 113 in the side flanges of the slider
and guide pins 114 affixed to the side walls of the housing extending through
the slots and constraining the slider for movement between advanced and
retracted positions relative to the writing area and window. A knob 116 is
affixed to the slider for moving the slider manually toward the advanced
position, and a spring 117 urges the slider toward the retracted position. A
shoe 118 having a rubber pad 119 on the lower side thereof is pivotally
mounted on the slider and urged into engagement with the tape by a spring
121. The shoe extends downwardly and forwardly from the pivot point, and
the rubber pad tends to grip the tape as the slider is advanced and to pass
freely over the surface of the tape as the slider is retracted. Thus, the
mechanism feeds the tape toward the writing area and window as the when
the slider is a_dvancéd, but does not draw the tape back when the slider is
retracted.

This is ine replacement sheest
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A snubber 122 is provided between the feeding mechanism and the writing
area for holding the paper down in the writing area and preventing the paper
from being withdrawn as the feeder is retracted. The snubber includes a
downwardly and forwardly inclined rubber blade 123 which engages the paper
to hold it down and prevent it from being withdrawn.

A light emitting diode or other suitable light source 126 is positioned above the
transmissive window for illuminating characters which are written on the tape,
and a mirror 127 is positioned directly beneath the window for directing light
passing through the window toward a pair of mirrors 128, 128 which direct the
light through a pair of focusing lenses 132, 133 to a CCD 134 similar to CCD
41. The lenses focus the light from the tape onto the CCD, and they also
reduce the size of the image by a factor of four. Thus, in one presently
preferred embodiment, the writing area is .5 inch square, and the image

formed on the CCD is .125 inch square.

CCD 134 is scanned electronically to provide a bit map of the character
written on the tape, and the CCD and the circuitry associated therewith are
mounted on a circuit board 136 positioned outside the opposite end of the
housing from the roll of tape. As is the case with CCD 41, other types of
optical sensors can be utilized instead of a two dimensional CCD, if desired.
Other suitable sensors include photodiodes in combination with optical fibers,
and one dimensional arrays in combination with a scanning mirror for
scanning the character to provide the data for a bit map.

Printer 18 is preferably of the type in which images are formed on the paper
or other output medium as patterns of dots. Such printers’ include ink jet
printers, laser printers, and what are commonly known as dot matrix printers.
Aé used herein, the term "matrix printer" is used in a broad sense to designate
any printer which produces an image in the form of a matrix or pattern of dots
or other picture elements. The image can be formed thermally, by impact, or
Thig is the repiacemsft sheel
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1. In a keyboard: a panel having a plurality of characters printed
thereon, optically readable data corresponding to each of the characters on
t he panel, reference marks recorded in predeterm ned positional

rel ationship to the data for individual ;pnes of the characters , character
sel ecti on nmeans novabl e about the panel for selective alignment with

I ndi vi dual ones of the characters, neans linked to the character selection

means for vibgvgm,goag% '5§itk%,eab% $€NQHGN A GHeORyBewr DO 11hesefd ted, Oknk he

sel ected charact'er reference narks associ ated with that data, neans

for processipnigtérni$ @ babbleretspramneed fromthe field of view to |ocate the
reference marks, neans utilizing the location of the reference marks and
the positional relationship between the marks and the character data for

o R "I he SHREATICRIOs BIGeR T flel A5P1RS & tirk HRABSFSE [ Tokifng ! ©! @

, imagés on a sheet of paper 138 which is trained about the platen in the
conventional manner. The printer also has conventional mechanisms for
rotating the platen and positioning the print head to form an image at a
desired position on the paper, together with suitable circuitry for controlling the
operation of these mechanisms and the operation of the print head to form the
image. These elements are of conventional design, well known to those
familiar with the art, and do not require further description at this point. In an
initial prototype of the typewriter, the entire mechanism and circuitry from a -
commercially available bubble jet printer are utilized, and the control panel 141
from the printer is mounted on the upper wall of cabinet 19 for easy access
by a persén using the typewriter.
Referring now to Figure 11, the bit map signals for the charécters read from
the keyboard panel and the calligraphy pad are stored temporarily in a
character buffer 143 and applied to the control circuitry 144 for the printer. If
the CCD’s and the print head have similar arrays of sensing and printing
elements, the bit map image from the CCD's can be printed directly by the
printer. If the arrays have different numbers of elements, a microprocessor
associated with the character buffer can convert the bit map to the size
required by the printer. A pushbutton switch 146 is mounted on the upper
mouse and connected to the control circuitry for initiating a scan of the CCD's
and the printing of the selected character.

Operation and use of the typewriter can be described

briefly as follows. A character sheet 21 containing the

desired character set is mounted on the keyboard panel, and a corresponding
magnetic medium 84 is installed on carriage 81 beneath the keyboard panel.
To print a character from the keyboard, the typist moves the upper mouse 29
This is the replacement sheet
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extracted character data for outputting a signal corresponding to the

__s‘el ected character. 2. A keyboard as set forth in daim1l wherein the
optically readable data i-s recorded in the formof bar coding correspondi ng
to the characters on the panel. 3. A keyboard as set forth in Caiml

wherein the optically readable data is_recorded in the formof a two
di mensi onal dot pattern correspondi ng 1%-the characters on the panel.

into alignment with the desired character and depresses the detent button to
lock the mouse in position. Being linked to the upper mouse, the lower
mouse moves with the upper mouse and is likewise locked in position. With
the character selected 'and the mice locked in position, the typist then
depresses the button for switch 146 to initiate a scan of the character. The
bit map of the character produced by the scan is stored temporarily and
applied to the printer to form an image of the character on the paper in the

printer.

If desired, the information recorded on the magnetic medium in association
with the character can be transduced as the character is scanned, e.g. to
provided a verbal pronunciation of the character as it is printed. Alternatively,
the magnetically stored data can be read and utilized as desired without

printing the character.

If the typist wants to print a character which is not found on the keyboard
panel, he or she may do so by writing that character manually on the tape in
the writing area 103 of the calligraphy pad. Once the character has been
written, the tape is advanced by the typist to align the character with the
window 104 where it is scanned to provide a bit map description of the
character. This bit map is applied to the printer and utilized to form an image
of the character on the output medium in the same manner as a bit map for
a character on the keyboard panel. The character input through the
calligraphy pad can be anything the typist may care to write or draw. This
character is reduced in size by a factor of four by the lenses in the optical
system of the calligraphy pad and is printed the same size as the characters

from the keyboard panel.

As mentioned above, other types of scanners can be used instead of the
CCD's, and one example of a system employing fiber optics and photodiodes
is illustrated schematically in Figure 12. In this example, a linear array of

optical fibers 148 transmits light from a character on the keyboard panel to a _
Tris s ihe replacement shee
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4. A keyboard as set forth in any of the preceding clains wherein the
characters are printed in an array on a first side of the panel, the
optically readable data is printed in an array on a second side of the
panel, the character selection neans conprises a first nouse novabl e about
the first side of the panel for selectivelflignnment with the characters
printed thereon, and the neans for viewing the data for the selected

character includes a
linear array of photadiodes 149, and the optical system between the keyboard

panel and the fibers includes a scanning mirror 151 by which scanning of the
character is effected. A secand linear array of optical fibers 152 transmits light
from a character an the calligraphy pad to the array of photodiodes, with a
scanning mirror 153 in the optical system of the calligraphy pad for scanning
that character. The arrays of optical fibers and photodiodes can each include
any desired number of elements, e.g. 24, and the fibers for the calligraphy pad
can be larger than the fibers for the keyboard since the writing area on the
calligraphy pad is larger than the chéracters on the keyboard. Rather than
having a full matrix of printing elements, the print head can likewise have a

~ linear array.

As illustrated in Figures 13-14, it is also possible to eliminate the CCD in the
calligraphy pad and utilize a single CCD .or other device for reading both the
characters on the célligraphy pad and the characters on the keyboard. In the
typewriter of Figures 13-14, the character on the calligraphy pad is
projected onto an unused position on the keyboard panel and scanned by the
CCD 41 in the keyboard mouse. A mirror 156 directs the |
light from lenses 132, 133 through a window in the calligra;;hy pad housing
to a mirror 157 positioned beneath the position on the keyboard panel where -
the character is to be projected. Mirror 157 directs the light to the desired
‘position on the keyboard, and lenses 132, 133 focus it on the panel.

In the embodiment illustrated in Figure 15, the keyboard has a character sheet
161 removably mounted on a sioping panel, with a set of characters 162
printed in visually readable form in a array on the upper side of the sheet in
a manner similar to the array of characters on character sheet 21 in the
embodiment of Figure 1. On the back side of sheet 161, data 163
corresponding to the characters is recorded in optically readable form. This
data can, for example, consist of coding utilized by computers and other data
processing devices to identify the characters, .g. ASCl! coding for English

characters, Big-5 coding or GB cading for Chinese characters, and JIS coding
This is the replacement sheet
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- 23 - second nouse positioned on the second side of the panel and |inked
to the first nouse for novenent in concert with the first nouse. 5. In
a nethod of providing character codes to a conputer or other data
processi ng device, the steps of noving a character selector about a panel
into alignment with a visual representation of a character on the panel
nmoving an optical reading device in conggrt with the character selector

into.alignment

or shift-JIS coding for Japanese characters. Such coding is commonly written
as a group of digits in hexadecimal form, with two digits being sufficient for
ASCI! codes and four digits generally being required for the larger Chinese
and Japanese charactér sets. In the embodiment illustrated in Figure 16, bar
coding is employed for the data since it is somewhat easier to implement, and
more reliable, than character recognition. The bar codes for the characters
are arranged in a array corresponding to the array of .characters on the front

side of the sheet.

A character selection mouse 166 having a viewfinder lens 167 is provided on
the upper side of thé panel for visual alignment with the characters printed on .
the front side of sheet 161. This mouse is generally similar to mouse 28
without the scanner for reading the characters on the sheet.

A second mouse 169 is positioned on the under side of the panél and linked
to the first mouse for movement in concert with it. Thus, when the upper
mouse is aligned with a character on the top side of the sheet, the lower
mouse is aligned with the data for that character on the under side of the
sheet. The mounting and interconnection of the two mice can be as in the

embodiment of Figure 1.

Means is carried by the lower mouse for optically reading the data for a
character with which the upper mouse is aligned. In the embodiment
illustrated, this means comprises a bar code reader 171 of suitable known
design. Such a reader can, for example, have a focused LED, means for
scanning light from the LED across the bar coding, and a photodiode for
detecting lighf reflected from the bar coding. Another suitable type of reader
has a linear array of CCD’s for scanning the bar coding. . Reading of the bar
cading ié triggered by means of a manually actuated pushbutton switch 172
carried by the upper mouse and connected to the reader.
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with optically readabl e data corresponding to the character, actuating the
reading device to view a field |large enough to contain both the data for
the sel ected character and reference marks recorded in predeterm ned
positional relationship to the charactgjg data, processing Information
scanned fromthe field of viewto |ocate the reference marks, utilizing the
| ocation of the reference marks and the positional relationship between the

mar ks and the charact.er . to e act _t. ter. data, f e;

i nf or mati on“ScSH ‘F'F@‘ﬁd?‘?@ ﬂ'@Y'éé%f&éﬁi‘@@?’ g!ﬁ{a@%t"gﬁ? [ %ge aé r@?gtﬁg n
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6 A nethod as set forth in daimb5 wherein the optical Igoreadabl e data

i's stored i Mhese signals definethe selesged character in the form of a code which is
recognized by existing computers and data processing devices, and can be

delivered directly to such devices.

The type'of reader employed is dependent upon the manner in which the data
is encoded, and while a bar code reader is appropriate for bar coded data,
other types of readers would be employed with other types of coding. If, for
example, the data were encoded in the form of optically readable characters,
an optical reader with character recognition software would be employed.

Figure 17 illustrates a character sheet 176 on which character data on the
back side of the sheet is recorded in the form of two dimensional dot patterns
177. This type of péttern can be thought of as a two dimensional bar coding
and is particularly suitable for use with a reader consisting of a two
dimensional array of charge coupled devices (CCD's), with one dot pasition
in the data for each device in the array. ’

As in the typewriter of Figure 1, the character sheet is readily removable
from the panel, and a virtually unlimited number of characters and character
sets can be provided simply by changing the character sheet. The data for
each character is on the back side of the sheet, and nothing needs to be
changed other than the sheet itself. |

In operation and use, a sheet containing the desired character set and data
is placed on the panel. The upper mouse is moved abaout the array of
characters into visual alignment with a selected one of the characters, and the
switch is pressed to actuate the reader to read the data for the selected
character from the back side of the sheet. That data is converted to an
encoded elactrical signal (e.g., ASCII, Big-5, GB or JIS) which is output to a

computer or other data processing system. _
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7. A nmethod as set forth In Caimb5 wherein the optically readabl e data
is stored as a pattern of dots. 8. A nethod as set forth in any of
Claims 5 - 7 including the steps of noving a first nouse about an array of
characters on a first side of a panel, aligning the nouse with a sel ected
one of the characters, noving a second fyguse in concert with the first
nouse about an array of optically readable data on a second side of the
panel, reading the data for the selected character with a readi ng device

Co e DY, et SR80 Fooh K B PReRrEBcharish o bR he
lower mouse with the character data on the under side of the character sheet,
the alignment can also be done in software, and Figure 18 ilustrates the back
side of a character sheet 179 which is suitable in for use that regard. Like the
character sheets employed in the other embodiments, sheet 179 has a set of
characters (not shown) printed in optically readable form in an array on the
front side thereof. On the back side of the sheet, data 181 for the characters
is printed on a grid of horizontally extending lines 182 and vertically extending
lines 183, with the data for each of the characters being printed in a box
defined by four of the grid lines. In the embodiment illustrated, the data is
illustrated as being in the form of dot patterns similar those of Figure 17.
However, the data can be in the form of bar coding or any other suitable form.
The data for the different characters is printed at a uniform position within the
boxes, e.g. centered, and is of uniform size, e.g. a 4x4 dot pattern.

The data is read with a reader of sufficient size for scanning an area
corresponding to four boxes in the array, so that wherever the reader is
positioned, one complete box will be within its field of view. With the data
arranged in 4x4 dot patterns and each of the grid lines being one dot wide,
with one blank row of dots around the data field in each box, a 14x14 element
array of sensing elements (e.g., CCD’s) will provide the desired field of view.

Once the upper mouse has been brought into visual alignment with a desired
character, the field of view of the lower mouse contains both the data for the
character and a region around the data which contains the boundary lines or
reference marks for the data. The resulting image is searched in software until
the reference marks are found. Then using the position information for the
reference marks, the data for the character can be precisely located and

extracted.

In one presently preferred embodiment, the reference lines are identified by

summing the pixel values on a line by line basis in both the horizontal and
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devi ce. - 24 - 9. A keyboard
substantially as hereinbefore described with reference to

- 20-

vertical directions. Where the lines occur, all of the pixels are black, and with
positive logic (i.e., black dots having a value of 1 and white dots having a
value of 0), the sum of the pixel values is 14. The summed values are
compared with a threshold greater than 10, and the only places where this
condition will be satisfied is where the lines occur. Another suitable technique -
for identifying the reference lines is to compare the summed pixel values with
each other and select the maximums.

Once the reference lines have been identified and their coordinates are
known, the data for the character is extracted by using the data within a 4x4
dot area at the center of the box. In this particular example, the boundaries _
of the area in which 'the data is located are determined by subtracting 2 from
the coordinates of the boundary lines with the higher coordinate values and
adding two to the coordinates of the lines with the lower coordinate values.

When this software alignment technique is utilized with a system having an
indexing or detent mechanism, such as the one disclosed hersin, it provides
correction for any inaccuracies or misalignment which may occur in the
mechanism and reduces the degree of precision required of it. It also makes
it possible to eliminate the mechanical indexing entirely and to rely upon visual
alignment alone for positioning the mouse to select the desired character.
Eliminating the indexing mechanism simpilifies the system and reduces its cost.

While the software alignment technique has been illustrated with data recorded
in the form of two dimensional dot patterns, it is equally applicable to other
data formats such as bar coding. Since bar coding is, in effect, only a one
dimensional array, proper alignment is even easier, it only being necessary for
the scan line to pass somewhere through the bar code lines in one direction.

The invention has a number of important features and advantages. The data
for the characters to be printed is stored on the keyboard, thereby avoiding
the need for memory for storing descriptions of the characters. This permits
' This is the replacement sheet
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and as shown in Figures 15-18 of the acconpanying draw ngs. 10. A nethod
of providing character codes to a conputer or other data processing device
substantially as herei nbefore described with reference to and as shown in

Figures 15-18 of the acconpanyi ng draw ngs.

-21.

a large number of characters to be stored inexpensively in a relatively small
space, and a virtually unfimited number of characters can be provided by
using interchangeable panels with different sets of characters printed on them.
Even complex ideographs are formed with a single keystroke, and the
keyboard can deliver the codes for such characters at speeds substantially
faster than devices of the prior art. The keyboard is also inexpensive to

manufacture and economical to own.

It is apparent from the foregoing that a new and improved ideographic
keyboard and method have been provided. While 'only certain presently
preferred embodiments have been described in detail, as will be apparent to
those familiar with the art, certain changes and modifications can be made
without departing from the scope of the invention as defined by the following

claims.
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CLAIMS

1. In a keyboard: a panel having a plurality of characters printed thereon,
optlcal!x readable data corresponding to each of the characters on the panel,
refergnce marks recorded in predetermined pasitional ralationship to the data
for individual ones of the characters, character selection means movable
about the panel for selective alignment with individual ones of the characters,
means linked to the character selection means for viewing a fleld large

encugh to contain both the data for the selected character and the reference

marks assoclated with that data, means for processing infermation scanned

from the field of view to locate the raference marks, means utilizing the -

lccation of the reference marks and the positional relationship between the
marks and the character data for extracting the character data from the
information scanned from the fieid of view, and means responsive 10 the
extracted character data for outputting a signa! corresponding to the selected
character.

2.  Akeyboard as set forth In Claim 1 wherein the optleally readable data
is recorded in the form of bar coding corresponding to the characters on the
panel.

3.  Akeyboard as asst forth in Claim 1 wharein the optically readable data
is recorded in the form of a two dimensional dot pattern corresponding to the
characters on the panel.

4. A keyboard as set forth In any of the preceding claims -wherein the
characters are printed in an array on e first side of the panel, the optically
readable data Is printed in an array on & second side of the panel, the
character selection means comprises a first mouse movable about the first
side of the panel for selective alignment with the characters printed thereon,
and the means for viewing the data for the selected character includes a

bate:
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second mousa positionad an the second side of the panel and linked to the
first mouse for movement in concert with the first mouse.

5. In a maethod of providing character codes to a computer or other data
processing device, the steps of: moving a character selector about a panel
into alignment with a visual represantation of a character on the panel, moving
an optical reading device in concert with the character selector into alignment
with optically readable data corresponding to the character, actuating the
reading device to view a field large enough to contain both the data for the
selscted character and refgrence marks recorded in predetermined positional
relationship o the character data, processing Information scanned from the
field of view to locate the reference marks, utllizing the location of the
referance marks and the positional relationship between the marks and the
character data to extract the character data from the Information scanned from
the fleld of view, and outputting a signal corresponding to the character in
response to the extractad character data.

6. A method as sst forth In Claim 5 wherein the optically readabie data is
stored in the form of bar coding.

7. A method as set forth in Claim 5 wherein the optically readable data is
stored as a pattern of dots.

8. A method as set forth in any of Claims 5 - 7 including the steps of
moving a first mouse about an array of characters on a first side of a panel,
aligning the mouse with a selscted one of the characters, moving a second
mouse in concert with the first mouse about an array of optically readable
data on a second side of the panel, reading the data for the selacted
character with a reading device carried by the sacond mouse, and outputting
a code for the selected characier in response to the data read by the reading
device.
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9. A keyboard substantially as hereinbefore described with reference to
and as shown in Figures 15-18 of ths accompanying drawings.

10. A method of providing character codes to & computer or other data
processing device substantially as hersinbefors described with reference to
and as shown in Figures 15-18 of the accompanying drawings.

I ————
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ABSTRACT

: KEYBOARD AND METHOD

an ideographic keyboard and method has  an array of characters (162)
are printad on one side of a panel (161, 178) and optically readable data (163,
181) corresponding to the characters is recorded on the other side of the panel.
A character selector (186) is moved about the first side the panel for selective
alignment with the characters, and an optical reader (168) Is linked to the
character selector (186) for movement about the recorded data (163, 181) In
concert with the character selector. The data corresponding to a selected
character Is read, and a coded signal for the selectad character Is output in
respanse to the cats which Is read. In one disciosed embodiment, the dats Is
recorded I the form of dar coding, and the reader is a bar code reader. Pracise
alignment of the reader with the data for the selected character is assured by
reading data from a regicn iarger than the data field itself and extracting the

character data In software.

FIGURE 1.
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ABSTRACT

KEYBOARD AND METHOD

In an Ideographic keyboard and method, - @n array of characters (162)
are -p-rintad on one side of & panel (161, 178) and optically readabls data (1€3,
181) correspanding tc the characters is recarded on the other side of the panel.
A character selector (165) is moved about the first sids the pane! for selective
alignment with the characters, and an optical reader (169) Is linked to the
character sslector (156) for movement about the recorded data (163, 181) in
cancert with the character selector. The data corresponding to a sslected
character Is read, and a coded signal for the selected character Is output in
respbnse to the gais which Is read. In one disclosed embodiment, the data Is
recorded In the form of bar coding, and the reader is & bar cods reader. Pracise
glignment of the reaager with the data for the selected character is assured by
reading data from a regien larger than the data field itself end exiracting the
character data in software.

FIGURE 1.



