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12X 14X IA IC 2A 3X 6A 6E 7B 9X KB (54) IMPROVEMENTS IN OR RELATING TO
KEYBOARD ARRANGEMENTS (71) We, KABUSHIKI KAISHA   fewer leads is lost and
both the keyboard SUWA SEIKOSHA, a Japanese Company,  and the computer or
calculator input 50 of 3-4,,4-chome, Ginza, Chuo-ku, Tokyo,  circuit have
to be complicated in order to Japan, do hereby declare the invention, for
satisfy the operating requirements of said which we pray that a patent may
be granted   calculator or computer. to us, and the method by which it is
to be    According to this invention, a keyboard performed, to be
particularly described in  arrangement, suitable for use for providing  55
and by the following statement-        data input to a computer or
calculator, This invention relates to keyboard  includes a keyboard having
a plurality of 10  arrangements and has for its object to  independent key
operable switches each provide improved and simplified keyboard  having a
plurality of contacts and key arrangements suitable for use for providing
operated means for applying potential 60 data input to a computer or
calculator.  simultaneously to said plurality of contacts Although not
limited to its application  a plurality of groups of output leads; thereto,
the invention is very  connections between said contacts and said
advantageously applicable to keyboard  groups of leads such that, on
operation of a arrangements for computers or calculators  key, potential is
applied to a combination, 65 which are required to be of very small size,
individual to that key, of a plurality of compact, and with a minimum of
external  output leads each in a different group of 20  connections from
the keyboard, notably for  output leads; and a plurality of gates each 



computers and calculators incorporated in  connected to receive input
potentials from wrist watches and other small timepieces.  a different one
of said individual 70 Many  keyboard arrangements for  combinations of
output leads and each computers and calculators employ a  producing from
the input potentials applied 25  plurality of independently key operable
to it, a corresponding individual output switches which are individually
connected,  potential. each with its low leads, to the circuitry of   In a
preferred embodiment there are two  75 the computer or calculator proper
and  groups of outputleads and each switch has which, when operated, apply
a propriate  two fixed contacts, the means for applying 30  data input
thereto. Other keyboards  potential thereto being constituted by a key
employ switches connected in a matrix  movable bridging connector which, on
system. The former type of arrangement  operation of the key operating said
switch, 80 has the advantage of simplicity as regards  bridges said two
contacts, the bridging the data input circuit of the computer or
connectors of all the switches being 35  calculator proper, but the serious
connected to a common point. The gates disadvantage of requiring an
undesirably  may be AND gates and in the preferred large number of external
output leads from   embodiment are two-input AND gates.    85 the keyboard.
The matrix system type of   The invention is illustrated in the
arrangement, although  having  the  accompanying drawings, in which: 40
advantage of requiring (basically) fewer    Figure 1 shows, so far as is
necessary to leads from  the keyboard, has the  an understanding thereof, a
preferred disadvantage that in many cases, for  embodiment  of the
invention  90 example when the computer or calculator is diagrammatically;
and designed to provide a liquid crystal or    Figure 2 is a connection
table showing 45  similar display, the keyboard output from  the
switch/lead connections used in Figure the matrix system is not of the
digital signal  1. nature which is required in such cases, and,   The
particular keyboard circuit  95 in consequence, the advantage of having
arrangement illustrated in Figure I    



1,520,230                                   2 comprises a computer input
keyboard of 20  wires (leads A, B and a to J) between the keys connected to
two-input AND gates.  keyboard and the gates, the keys are only The keys
include 10 numeralinputkeys 0 to  simple ones, and difficult insulation 9
inclusive and 10 function input keys,  problems in the keyboard do not
arise, 5  namely decimal point, [err]because insulation of the individual
keys  70 and C. Each key has two fixed contacts  and key contacts of all
the 20 keys in the which are bridged by a moving contact  keyboard is not
required. This means that when the key is operated. As regards their  the
keyboard  can be manufactured connections the keys may be regarded as
relatively cheaply and readily made very 10  arranged in four rows and five
columns and  small - a great advantage for devices in  75 the keyboard. may
be regarded as having  which small size is necessary, as in the case two
"horizontal" output leads A and B and  of a wrist watch in which a keyboard
ten "vertical" output leads a to j. All the  actuated calculator is
included. Moreover keys in two of the rows (the top two in  the gates are
very simple -  in the 15  Figure 1) have each one contact connected
illustrated embodiment they are merely  80 to lead A and the corresponding
contacts of  two-input AND gates - lend themselves to; the keys in the
other two rows are  incorporation in very small, economically connected to
lead B. Each of the aforesaid  manufactured integrated circuit structures,
"vertical" leads is connected to the  and, because the said gates in effect
20  remaining fixed contacts of two keys both of  constitute the data input
circuit of the  85 which are in the same column. Thus if, in  calculator or
computer proper, the gate Figure 1, the rows are designated RI to R4,
output circuits providing the signals which from  top to bottom, the
columns are  determine the calculations made, an designated C1 to C5 from
left to right, and  integrated circuit structure including the 25  the keys
are designated by their  row and  gates as well as circuitry for effecting
90 column designations, lead a is connected to  calculation may readily  be
used. keys R 1C I and R4C I; lead b is connected    The invention is not
limited to keyboards to keys RIC2 and R4C2; lead c is  having the
particular number and connected to keys RIC3 and R4C3 and  arrangement of
keys illustrated nor to the 30  so on to lead e which is connected to keys
use of the particular form of gates (two- 95 



RI C5 and R4C5; leadfis connected to keys  input AND gates) described and
illustrated. R2C1 and R3CI; lead g is connected to keys R2C2 and R3C2 ...
and so on to lead j    WHAT WE CLAIM IS:- which is connected to keys R2C5
and    1. A keyboard arrangement, suitable for 35  R3C5. The moving
contacts of all the keys  use for providing data input to a computer are
connected to a source of potential [err]   or calculator and including a
keyboard 100 Thus operation of any key applies potentia   having a
plurality of independent key [err] to a different combination of two output
operable switches each having a plurality of leads, one "horizontal" and
the other  contacts and key operated means for 40  "vertical". For example,
the operation of  applying potential simultaneously to said numeral key 7
(RICI) applies this potential  plurality of contacts; a plurality of groups
105 to leads A and a and operation of numeral  of output leads; connections
between said key 8 (RIC2) applies this potential to leads  contacts and
said groups of leads such that, A and b. The AND gates 11 to 14 have each
on operation of a key, potential is applied 45  one input connected as
shown to lead A,  to a combination, individual to that key, of the
remaining inputs of these keys being  a plurality of output leads each in a
110 connected respectively to leads a to d.   different group of output
leads; and a Similarly the AND gates 16 to 20 have each  plurality of gates
each connected to receive one input connected to lead B and their  input
potentials from a different one of said 50  remaining inputs connected
respectively to  individual combinations of output leads and leads a to d
respectively. So as to simplify  each producing from the input potentials
115 the drawing only 8 of the AND gates with  applied to it, a
corresponding individual their connections are shown in Figure 1 but
output potential. it is thought that, from Figure I and the    2. An
arrangement as claimed in Claim 1, 55  description already given, and the
self-  wherein there are two groups of output explanatory table of
connections in  Figure  leads and each switch has two fixed 120 2, the
complete circuitry will be readily  contacts, the means for applying
potential understood. In Figure 1 the output leads of  thereto being
constituted by a key movable the AND  gates are referenced in  bridging
connector which, on operation of 60  accordance with the keys the operation
of  the key operating said switch, bridges said which produce output
voltage[err]from the  two contacts, the, bridging connectors of all 125 



various gates.                         the switches being connected to a
common Although there are, in the illustrated   point. embodiment, 20
independently operable    3. An arrangement as claimed in Claim 1, 65  keys
in the keyboard, there are only 12  wherein the gates are AND gates.    2
1,520,230                                   2 comprises a computer input
keyboard of 20  wires (leads A, B and a to j) between the keys connected to
two-input AND gates.  keyboard and the gates, the keys are only The keys
include 10 numeralinputkeys 0 to  simple ones, and difficult insulation 9
inclusive and 10 function input keys,  problems in the keyboard do not
arise, 5  namely decimal point, =, x, +, -, [err]  because insulation of
the individual keys 70 and C. Each key has two fixed contacts  and key
contacts of all the 20 keys in the which are bridged by a moving contact
keyboard is not required. This means that when the key is operated. As
regards their  the keyboard can be manufactured connections the keys may be
regarded as  relatively cheaply and readily made very 10  arranged in four
rows and five columns and  small -  a great advantage for devices in  75
the keyboard may be regarded as having  which small size is necessary, as
in the case two "horizontal" output leads A and B. and  of a wrist watch in
which a keyboard ten "vertical" output leads a to j. All the  actuated
calculator is included. Moreover keys in two of the rows (the top two in
the gates are very simple -  in the 15  Figure 1) have each one contact
connected  illustrated embodiment they are merely  80 to lead A and the
corresponding contacts of  two-input AND gates - lend themselves to the
keys in the other two rows are  incorporation in very small, economically
connected to lead B. Each of the aforesaid  manufactured integrated circuit
structures, "vertical" leads is connected to the  and, because the said
gates in effect 20  remaining fixed contacts of two keys both of
constitute the data input circuit of the  85 which are in the same column.
Thus if, in  calculator or computer proper, the gate Figure 1, the rows are
designated R1 to R4,  output circuits providing the signals which from  top
to bottom, the columns are  determine the calculations made, an 



designated C1 to C5 from left to right, and  integrated circuit structure
including the 25  the keys are designated by their row and  gates as well
as circuitry for effecting  90 column designations, lead a is connected to
calculation may readily be used. keys RI C1 and R4C 1; lead b is connected
The invention is not limited to keyboards to keys RIC2 and R4C2; lead c is
having  the particular number and connected to keys RIC3 and R4C3... and
arrangement of keys illustrated nor to the 30  so on to lead e which is
connected to keys  use of the particular form of gates (two- 95 RIC5 and
R4C5; lead is connected to keys  input AND gates) described and
illustrated. R2CI and R3CI; lead g is connected to keys R2C2 and R3C2 ...
and so on to leadj    WHAT WE CLAIM IS:- which is connected to keys R2C5
and    1. A keyboard arrangement, suitable for 35  R3C5. The moving
contacts of all the keys  use for providing data input to a computer are
connected to a source of potential [err] or calculator and including a
keyboard 100 Thus operation of any key applies potential  having a
plurality of indep endent key [err] to a different combination of two
output  operable switches each having a plurality of leads, one
"horizontal" and the other  contacts and key operated means for 40
"vertical". For example, the operation of  applying potential
simultaneously to said numeral key 7 (RICI) applies this potential
plurality of contacts; a plurality of groups 105 to leads A and a and
operation of numeral  of output leads; connections between said key 8
(RIC2) applies this potential to leads  contacts and said groups of leads
such that, A and b. The AND gates 11 to 14 have each  on operation of a
key, potential is applied 45  one input connected as shown to lead A,  to a
combination, individual to that key, of the remaining inputs of these keys
being  a plurality of output leads each in a 110 connected respectively to
leads a to d.  different group of output leads; and a Similarly the AND
gates 16 to 20 have each  plurality of gates each connected to receive one
input connected to lead B and their  input potentials from a different one
of said 50  remaining inputs connected respectively to  individual
combinations of output leads and leads a to d respectively. So as to
simplify  each producing from the input potentials 115 the drawing only 8
of the AND gates with  applied to it, a corresponding individual their
connections are shown in Figure 1 but  output potential. it is thought
that, from Figure 1 and the    2. An arrangement as claimed in Claim 1, 



55  description already given, and the self-  wherein there are two groups
of output explanatory table of connections in Figure  leads and each switch
has two fixed 120 2, the complete circuitry will be readily  contacts, the
means for applying potential understood. In Figure I the output leads of
thereto being constituted by a key movable the AND  gates are referenced
in  bridging connector which, on operation of 60  accordance with the keys
the operation of  the key operating said switch, bridges said which produce
output voltage [err]from the  two contacts, the bridging connectors of all
125 various gates.                         the switches being connected to
a common Although there are, in the illustrated   point. embodiment, 20
independently operable    3. An arrangement as claimed in Claim 1, 65  keys
in the keyboard, there are only 12  wherein the gates are AND gates. *   C
L  M  S   *    *   C   L   M   S   * 1,520,230 4. An arrangement as claimed
in Claims 2. calculator has a keyboard arrangement as and 3 in which the
gates are two-input AND   claimed in any of the preceding claims.       10
gates.                                                 J. MILLER & CO., 5.
Keyboard arrangements substantially             Agents for the Applicants,
5   as herein described with reference to the             Chartered Patent
Agents, accompanying drawings.                                     Lincoln
House, 6. A combined timepiece and computer                296-302 High
Holborn, or calculator wherein the computer or                   London,
WCIV 7JH. Printed for Her Majesty's Stationery Office, by the Courier
Press, Leamington Spa, 1978 Published by The Patent Office, 25 Southampton
Buildings, London, WC2A 1Y, from which copies may be obtained.    


