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(571 ABSTRACT

In an electronic desk top calculator, when numerical
informations such as entry information and arithmetic
results overflow from the predetermined digits of the
register, a plurality of digit indicator elements are con-
trolled to be turned on and off simultaneously or in
sequence in order to warn operator of the calculator
of the overflow. For this purpose, the plurality of digit
indicator elements are used as overflow indication
lamps.

8 Claims, 4 Drawing Figures
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3,864,677

1
REGISTER OVERFLOW WARNING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an overflow warning device
for electronic calculators.

2. Description of the Prior Art

An electronic desk top calculator with a printer is
constructed such that printing is not effected upon
every registration of a numeral having a digit or digits.
Instead, numerical input information is stored in a reg-
ister and, after completion of such reglstratlon the in-
formation contained in the register is printed out all to-
gether upon depression of a function key.

When a numeral having a plurahty of digits is regis-
tered, it is 1mpossnble during the course of registration
to confirm what number of digits of a given numeral
has been entered into the register. It is therefore com-
mon practlce to provide a separate corifirmation means
for such registration of digits.

The confirmation means for this registration of digit
comprises digit indicator elements such as lamps whose
number corresponds to possible reglstratlon digits.
These elements are provided inarow ina given portlon
of the calculator; and the digit indicator element corre-

sponding to dlgll numbers previously registered turns’

on with each new registration of a digit.

Additionally, an overflow warning lamp is provided
to indicate the overflow of entry information, arithme-
tic result and the like from the predetermined digits of
the register; and this lamp turns on at the time of over-
flow. ;

However, a smgle lamp is normally used as an over-
flow lamp; and it is difficult to attract the operator’s at-
tention thereto, with the result that the operator may
often overlook the overflow condition even when the
overflow lamp is turned on. This not only interferes
with operation but also causes the calculation to miss.

SUMMARY OF THE INVENTION

An object of the invention is to remove the draw-
backs inherent in the prior art and to arouse operator’s
attention by using the digit indicator itself as an over-
flow lamp and by driving the digit indicators at the time
- of overflow in a manner different from that the manner
in which they are driven during usual registration times.

It is another object of this invention to provide a
more noticeable warning to the operator of an overflow
condition by flashing the digit indicator lamp instead of
keeping them turned on during the overflow period.

Still another object of this invention is to provide a
more noticeable warning to the operator of an overflow
condition by turning on and off a plurality of digit indi-
cator lamps in sequence at the time of overflow.

A still further object of this invention is to provide a
more noticeable warning to the operator of an overflow
condition by simultaneously flashing all of a plurality of
thé digit indicator lamps at the time of overflow.

BRIEF DESCRIPTION OF THE DRAWINGS

_FIG. 1 is a block diagram of an overflow warning de-
vice according to the present invention;
FIG. 2 is a schematic view illustrating an indication
timing pulse generator used in the device of FIG. 1;
FIG. 3 is a chart showing signal waveforms in which
A represent and indication timing pulse signal, B repre-
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sents an overflow signal and C represents an indication
control signal; and
FIG. 4 is a circuit diagram showing in more detail a
digit indicator driving circuit and an indicator used in
the device of FIG. 1.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The present invention will be described with refer-
ence to the embodiment shown in the drawings. Refer-
ring particularly to FIG. 1 showing the block diagram
of the overflow warning device according to the pres-
ent invention, the reference numeral 11 designates a
buffer register capable of storing information of, for ex-
ample, 13 digits. Numerical information is supplled to
a'key board 12 and is converted to a binary code in an
encoder 13 and then is entered is sequence into the

‘buffer register 11 where it is stored. Each single pulse

produced by operation of a keyboard entry key is at the
same time applied to a terminal 15 of a digit indicator
driving circuit 14; and the single pulse produced by the
key board for a digit number to be registered,
counted in the digit indicator driving circuit 14. A mdl-
cator 16 having a digit number capacity equal to that
of the buffer register 11 is also provided. The digit indi-
cator 16 includes digit indicator elements 16' - 16'%;
and the particular elements corresponding to the
counted digit number are selectively energized. The
digit indicator driving circuit 14 is arranged such that
resetting is effected by applying a reset signal to a reset
terminal 17 by means of a furiction key; and the energi-
zation of thé digit indicator elements 16' to 16" which
have been selectively energized is stopped, thereby ex-
tinguishing the indication of the indicator 16.

Accordingly, if the number of three digits, for exam-
ple, 123 is supplied from the key board 12, the digit in-
dicator ‘element. 16* will light upon entry of the first
digit *“17, the digit indicator element 167 will light upon
entry of the second digit “2”" and the digit indicator ele-
ment 163 will light upon entry of the digit “3.” It is to
be noted that such lighting condition of the digit indica-
tor elements is maintained until the following entry of
the digit or operation of a function key. The numerical
information thus supplied from the key board 12 is
stored successively in the buffer register 11; and the op-
eration of function key (that is operation of pushing the
function key of +) which follows such entry prints out
the information stored in the buffer register (mecha-
nism thereof is not shown in the drawing). At the same
time, a reset signal is applied to the reset terminal 17
of said digit indicator driving circuit 14 by depression
of the function key thereby extinguishing the indication
of the digit indicator.

The buffer register 11, and a memory register 18,
each has a 14 digit memory capacity which includes 13
digits plus a single overflow digit OD (a decimal point

"digit and sign digit are actually included but are omit-

ted for simplicity). The registers 11 and 18 retain their
stored information by means of recirculating loops 19
and 20; and they read out a part of the information via
an OR gate 21. The output of the OR gate 21 is applied
to a set input of a flip-flop 23 through an AND gate 22
while an overflow timing pulse (OTP) from indication
timing pulse generator 24 is applied to the AND gate
22 as another AND input. Thus overflow is detected by
means of the AND gate 22. '
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It may be assumed that either of the registers 11 and
18 will overflow. When this occurs, digit information
will exist at the 14th digit of the overflowed register,
and the digit pulse corresonding to this 14th digit
(which is a signal with a pulse width corresponding to
the one digit period starting when the 14th digit comes
to LSD of the register and ending when the same is read
out) is applied to the AND gate 22 along with an over-
flow timing pulse (OTP) from the digit pulse generator
circuit 24. This enables an output to be delivered from
the AND gate 22 only when there is mformatlon other
than zero in the overflow digit.

The set output of the flip-flop 23 is further applied to
the digit indicator driving circuit 14 through an AND
gate 25 while indication timing pulses (ITP) from an
indication timing pulse generator 26 are continuously
applied to another input terminal of the AND gate 25.
Therefore, an output can be obtained from the AND

gate 25 whenever the indication timing pulse is of high
level It will be possible to control the intermittent
lighting of the digit indicator elements 16" to 16'* by
applying the output of the AND gate 25 to the digit in-
dicator drlvmg circuit 14 as an indication control sig-
nal.

Accordingly, the operator recognizes the overflow of
the calculator and pushes a key to produce a clear sig-
nal KC or a clear memory signal KMC. Such clear sig-
nal, however, is applied to the reset terminal of the flip-
flop 23 through an OR gate 27 to reset the flip-flop so
that an indication control signal cannot be obtained
from the AND gate 25; and the energization of the digit
indicator 16' to 16'? is thereby stopped.

It should be noted that while two kinds of registers 11
and 18 are used in the embodiment of FIG. 1, a read
out output may be applied to the OR gate 21 even in
the case where other registers than those shown in the
drawmgs are used.

It is necessary that the timing pulse delivered from
the indication timing pulse generator 26 be of rather
low frequency, because lighting of the digit indicator
cannot be visually confirmed for timing pulses having
considerably high frequency. This may be achieved, for
example, in the device shown in FIG. 2. S

In FIG. 2, reference numeral 28 designates a motor
for driving a printer of an electric desk top calculator;
and the motor always rotates during usage time of the
calculator. Fixedly mounted on a rotary shaft 29 of the
motor 28 is a gear 31 provided with a hole 30. A light
emissive element 32, such as lamp, and a sensor 33.
During the rotation of the motor 28, pulses of a fixed
rate can be obtained from the sensor 33 as shown in
FIG. 3A. It is noted that the frequency of the pulses is
determined by rotational speed of the motor. With the
rotation of the motor being three revolutions per sec-
ond, for example, a pulse whose penod is in the order
of 300 m.sec. can be obtained. If it is desired to have
higher frequency pulses, it is suggested that the holes
of the gear 31 should be increased alternately, a smaller
gear 31’ engaging with the gear 31 may be provided
along with a disc 33’ arranged coaxially with the gear
31’ to rotate therewith. A magnet 34 is positioned on
the disc 33’ and a magnetic sensor 35 is fixedly posi-
tioned to sense the rotating magnet 34. Thus pulses of
higher frequency than the sensor above referred to can
be obtained.

Explanation will be made in more detail of an indica-
tion control signal (ICS) coming from the AND gate
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4

25. The pulse signal as shown in FIG. 3A is applied to
the AND gate 25 continuously from the indication tim-
ing pulse generator 26; and the signal as shown in FIG.
3B is also applied to the AND gate 25 from the set out-
put of the flip-flop 23 (it is set at t). The output of the
AND gate 25 will thus be an indication control signal
ICS having no output before the time t but consisting
of a pulse signal after the time ¢, as shown in FIG. 3C.

The indicator 16 can be controlled by controlling the
digit indicator driving circuit 14 by means of such indi-
cation control signal, thereby to effect the warning of
overflow. There is thus provided means for control of:
flashing of all the digit indicator elements 16' to 16
simultaneously or successively at the time of overflow.
For a more detailed explanation of such flashing con-
trol, the digit indicator driving circuit 14 and the indi-
cator 16 will now be discussed with reference to FIG.
4.

Reference numeral 36 designates a four bit hexadeci-
mal counter with a 2@ and b,b bit outputs connected
to AND gates 37 to 40, the outputs of which are ap-
plied, respectively to the base electrodes of transistors
45 to 48 (first switching elements) through correspond-
ing OR gates 41 to 44, for ON-OFF control of these
transistors. Emitter electrodes of the transistors 45 to
48 are selectively connected with the digit indicator el-
ements 16! to 16" in such a manner that one electrode
of the digit indicator elements is selected in sequence
correspondingly to the contents of the counter 36. Col-
lectors of the transistors 45 to 48 are connected in
common to a power supply 49.

The ¢.€ and d,d bit outputs of the counter 36 are con-
nected to AND gates 50 to 53, the outputs of which are
applied, respectively, to the base electrodes of transis-
tors 58 to 61 (second switching elements) through cor-
responding OR gates 54 to 57, for ON- OFF control of
the these transistors.

Collectors of the transistors 58 to 61 are selectively
connected with the digit indicator elements 16 to 16
in such a manner that other electrodes of the digit indi-
cator elements are selected in sequence correspond-
ingly to the ¢ontents of the counter 36. Emitters of the
transistors are connected in common to the ground of
the power supply 49.

Accordingly, in response .to the contents of the
counter 36, one of the digit indicator elements 16" to
16" is selectively lit.

The circuit of FIG. 4 is so arranged that a signal is ap-
plied in common to the OR gates 41 to 44 and 54 to 57.
Inputs to the counter 36 are applied through the OR
gate 62. By applying entry signals to the input terminal
15 of the OR gate 62, the indicator elements 16" to 16"
will operate as an ordinary digit indicator for entry in-
formation.

Upon apphcatxon of a certain numeral at the time of
registration, a single pulse signal produced by the entry
is applied to the OR gate 62 through the terminal 15.
The counter 36 will then count *1”” and have indication
of 0001. In this condition, however, only the AND
gates 37 and 50 have outputs and the transistors 45 and
58 will be turned ON, with the result that only the digit
indicator element 16! is lit while the other digit indica-
tor elements remain extinguished.

The digit indicator element 16! is held in its lighted
condition; and, when a numeral of one digit is further
entered following the previous entry, the counter will
count “2” and have the contents being 0010. Under



5

this condition, the AND gates 38 and 50 will only have
outputs and the transistors 46 and 58 will be turned
ON. As a result, the digit indicator element 16' which
has been lighted extinguishes while only the indicator
element 162 begins to light up.

The digit indicator elements 16' to 16 light succes-
sively in response to the entry of each digit; and they
are extinguished only when a reset signal, produced by
depression of a function key, is applied to the terminal
17. :

The digit indicator can operate as an ordinary digit
indicator by arranging the device such that the entry
key signal is applied to the terminal 15 of the OR gate
62. If the indication control signal as above referred to
is applied to the terminal 63 as an input the, flashing of
each of digit indicator element of the indicator 16 can
be simultaneously controlled at a constant rate.

Because the indication control signal (ICS) is a pulse
signal having a constant rate as shown in FIG. 3C, such
a pulse train is continuously applied to the counter 36
at the time of overflow. More particularly, at the time
1, of FIG. 3, all of the transistors 45 to 48 and 58 to 61
are rendered conductive all at once upon application of
a pulse of E level thereto with the result that all of the
digit indicator elements 16’ to 16" are turned on. Dur-
ing the period ¢, following the period of t,, the indica-
tion control signal is of 0 level and thus all of the tran-
sistors 45 to 48 and 58 to 61 are rendered nonconduc-
tive, with the result that all of the digit indicator ele-
ments 16! to 16" are turned off. For example, it is as-
sumed that the pulse rate is 300 m sec. the indicator 16
will turn on every 300 m sec. so as to warn of overflow.

Such indication has an advantageous effect in that all
of the digit indicator elements (13 in the embodiment)
are used for overflow and simultaneously controlled for
flashing. '

It is also possible in another embodiment to arrange
the digit indicator elements 16* to 16'® in such a man-
ner that they may turn on in sequence. For this pur-
pose, arrangement is so made that the indication con-
trol signal is applied to the OR gate of the input circuit
of the counter 36 as above mentioned. In this case,
however, the indication timing pulses should be of
higher frequency than that in the embodiment as above
described.

With this arrangement, a series of pulses which pro-
vide the indication control signal, are continuously ap-
plied to the counter 36 at the time of overflow.

In this way, the contents of the counter will change
whenever pulses occur and in response to this, the
lighting indication of the indicator 16 will be also
changed.

For example, it is assumed that pulse rate is 25 m sec.
lighting of the digit indicator elements 16! to 16" will
move in sequence from the side of the digit indicator
element 16! to the indicator element 16'3 at time inter-
val of 25 m sec. Once the digit indicator element 16"
turns on, the counter 36 rests for the period of three
pulses (3 X 25 m sec.), as the same is hexadecimal
counter; and thereafter, returning to the digit indicator
element 16, lighting will again start therefrom in order.

Thus, if the indication control signal caused by the
overflow signal is fed to the counter where entered digit

_is counted, the digit indicator element 16 to 163 will
act to light and extinguish intermittently in sequence at
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We claim: :

1. An overflow warning device comprising:

input means for entering digital information;

a register having a predetermined storage capacity
for storing the information entered by said input
means;

a plurality of digit indicators each having a first and
a second electrode for indicating the digit of the in-
formation entered in said register;

means for detecting the overflow of the information
entered in said register beyond the predetermined
storage capacity of said register;

means for producing indication controlling signals by
which a flashing period of said indicators is deter-
mined;

a plurality of first switching means connected to se-
lected ones of said first electrodes of said digit indi-
cators; .

a plurality of second switching means connected to
selected one of said second electrodes of said digit
indicators;

counting means having a plurality of bit outputs for
counting the indication controlling signals;

" means for applying some bit outputs of said counting
means to said first switching means to control the
operation of said first switching means;

means for applying other bits outputs of said count-
ing means to said second switching means to con-
trol the operation of said second switching means;
and .

means for supplying power to said digit indicators
_through said first and second switching means
whereby the digit indicators will light and extin-
guish intermittently and in-sequence upon the oc-
currence of said overflow. :

2. An overflow warning device according to claim 1,
wherein said indication controlling signal producing
means comprises a motor and means for generating sig-
nals in response to the rotation of said motor.

3. An overflow warning device according to claim 1,
wherein said first and second switching means com-
prise transistors.

4. An overflow warning device according to claim 1,
wherein said counting means is connected to an OR
gate having two inputs to one of which the indication
controlling signals are applied and to the other of which
is applied a pulse generated when the digital informa-
tion is entered by said input means.

5. An overflow warning device according to claim 1,
wherein said overflow detecting means comprises an
AND gate to which is applied the information entered
in said register and a digit signal corresponding to the
overflow digit of said register and a flip-flop to which
is applied an output of said AND gate.

6. An overflow warning device according to claim 5,
wherein said flip-flop has clear signal applying means
for reversing a condition of said flip-flop in which the
output of said AND gate is applied thereto.

7. An overflow warning device comprising:

input means for entering digital information;

a register having a predetermined storage capacity
for storing the information entered by said input
means;

a plurality of digit indicators each having a first and
a second electrode for indicating the digit of the in-
formation entered in said register;
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- means for detecting the overflow of the information
entered in said register beyond the predetermined
storage capacity of said register;

means for producing indication controlling signals by
which a flashing period of said indicators is deter-
mined; :

a plurality of first switching means connected to se-
lected ones of said first electrodes of said digit indi-
cators; .

a plurality of second switching means connected to
selected ones of said second electrodes of said digit
indicators;

counting means having a plurality of bit outputs for
counting the indication controlling signals;

means for applying a plurality of bit outputs of said
counting means to said first switching means
through first AND gates to control the operation of
said first switching means;

means for applying a plurality of other bit outputs of
said counting means to said second switching
means through second AND gates to control the
operation of said second switching means; and

means for supplying power to said digit indicators
through said first and second switching means
whereby the digit indicators will light and extin-
guish intermittently and in sequence upon the oc-
currence of said overflow.

8. An overflow warning device comprising:

input means for entering digital information;

a register having a predetermined storage capacity
and an overflow digit stage which stores informa-
tion beyond a given storage capacity for storing the
information entered by said input means;
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8

a plurality of digit indicators each having a first and
a second electrode for indicating the digit of the in-
formation entered in said register;

an AND gate to which is applied information entered
in said register and a digit signal corresponding to
the overflow digit stage of said register;

a flip-flop to which is applied an output of said AND
gate; i '

means for generating indication controlling signals in
response to the rotation of a motor to determine a
flashing period of said digit indicators;

a plurality of first switching means being connected
to selected ones of said first electrodes of said digit
indicators;

a plurality of second switching means being con-
nected to selected ones of said second electrodes
of said digit indicators;

counting means having a plurality of bit outputs for
counting the indication controlling signals;

means for applying some bit outputs of said counting
means to said first switching means to control the
operation of said first switching means;

means for applying other bit outputs of said counting
means to said second switching means to control
the operation of said second switching means;-and

means for supplying power to said digit indicators
through said first and second switching means
whereby the digit indicators will light and extin-
guish intermittently and in sequence upon the oc-
currence of said digit signal corresponding to the

overflow digit stage of said register.
* * * * *
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