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[ 57] ABSTRACT 

A calculator having an input register for receiving an input 
number, an auxiliary register and a decimal point position 
memory for storing numerical data and showing the number of 
digits below the decimal point position. Entry mark setting 
means are provided to set all l’s signals into the “one’s" digit 
position of the auxiliary register corresponding to the contents 
of the decimal point position memory. Additional means are 
provided to set code bits speci?ed by a keyboard into the same 
digit position of the input register as that of the entry mark 
consisting of all l’s signals in the auxiliary register by using the 
,entry mark as a time slot signal for number entry. 

7 Claims, 17 Drawing Figures 
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ENTRY MARK SYSTEM FOR ENTRY DISPLAY OF 
NUMBERS ' 

This invention relates to a digital data processor into which 
numbers are entered from an input system, and more particu 
larly, to the improvement of a system for carrying out number 
entry into a digital data processor, for example, a system for 
entering numbers into an electronic desk calculator by the use 
of a IO-key ?gure keyboard while a decimal point is being 
?xed at the position speci?ed by pre-set decimal point setting 
means, such as a decimal point selection switch. 
A conventional electronic desk calculator into which num 

bers are set by the use of a lO-key ?gure keyboard does not ?x 
the decimal point in the position speci?ed by means of 
decimal point setting means such as a decimal point selection 
switch when it has numbers set thereinto. When numbers are 
set into such an electronic desk calculator, numbers are set 
into the input register in the position of the least signi?cant 
digit after the contents of the input register has been left 
shifted in accordance with the keyboard handling. 

10 

20 
The position of the decimal point is tracked by a decimal ' 

point counter which is cleared to zero prior to the number 
entry and which counts whenever a digit is sent from the 
keyboard after the decimal point key is depressed. In such a 
manner, the decimal point counter indicates the position of 
the decimal point and does not necessarily agree with the 
decimal point position speci?ed by means of a decimal point 
setting means such as a decimal point selection switch. In ad 
vance of the start of arithmetic operations, such as addition, 
subtraction, multiplication, or division initiated by the cor 
responding instructions from the function keys, the numbers 
in the input register have to be normalized to make the 
decimal point position in the input register consistent with the 
decimal point position specified by the decimal point setting 
means by shifting the contents of the input register and 
tracking the decimal point on the input register by the decimal 
point counter. Only then can the arithmetic operation be ex 
ecuted. During the normalization of the contents of the input 
register, over?ow of the contents of the input register might 
occur by left-shifting the contents of the input register. On the 
other hand, when the numbers are set into the input register, 
over?ow of the contents of the input register does not occur. 
Therefore, when numbers are set into such an electronic desk 
calculator, it is inconvenient to handle the electronic desk cal 
culator. Besides, such a calculator has to have both a decimal 
point counter and a controlling circuit and therefore becomes 
complicated and expensive. 
Another conventional electronic desk calculator into which 

numbers are set by the use of a IO-key ?gure keyboard sup 
presses the display of the leading nonsigni?cant zeroes of the 
contents of the display register which holds the input number 
or the result of the arithmetic operation. On the other hand, 
such an electronic desk calculator does not suppress the dis 
play of the trailing nonsigni?cant zeroes below the decimal 
point position. Therefore, it is inconvenient to handle the elec 
tronic desk calculator during a number entry operation. Take 
an example of a case of the number entry operation of the 
number 12.001 into the input register having a ten digit 
capacity with the decimal point position speci?ed as being at 
digit 5. In other words, when there are 5 digits capacity below 
the decimal point position, the contents of the input register 
are 0001200100. The indicator displays 12.00100 sup 
pressing the leading non'significant zeroes. However, it is dif 
ficult for such an electronic desk calculator to distinguish 
between 12.0010 and [2.001 which initially enters the calcu 
lator. 

It is an object of this invention to provide a digital data 
processor such as an electronic desk calculator into which 
numbers are set by the use of a l0-key ?gure keyboard, while 
a decimal point is ?xed at the position speci?ed by means of 

> decimal point setting for easy handling and avoidance of mis 
operation. 

It is another object of this invention to provide a digital data 
processor into which numbers are set while a decimal point is 
being ?xed at a speci?c position. 
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It is a further object of this invention to ‘provide a digital 
data processor having a simpleconstruction into which num 
bers are set while a decimal point is being ?xed at a speci?c 
position. 

It is a further object of this invention to provide a digital 
data processor using a register as the means for specifying the 
?gure entry position into the input register, said register being 
not commonly used for the number entry operation. 

It is a further ‘object of this invention to provide a digital 
data processor using a‘novelentry mark setting system and/or 
a novel entry mark shifting system. 

- These objects are achieved by‘digital data processor accord 
ing to the invention which comprises:( 1) a circulating register 
which has an input register-for receiving input data and an 
auxiliary register; (2) decimal point position memory means 
which stores numerical data corresponding to the speci?c 
decimal point position and which storage is carried out by the 
sign part of the auxiliary register; (3) left-shifting means for 
shifting the contents of the input register left by one digit posi 
tion;'(4) entry mark ‘setting means which is coupled to the 
auxiliary register and which successively sets binary data into 
every digit position of the auxiliary register in a direction from 
the lowest digit to the highest digit so that an entry mark con 
sisting entirely of 1’s signals is set into the “one’s” digit posi 
tion of the auxiliary register, said binary data being obtained 
by successive subtraction of one from the contents of the 
decimal point position memory means at every digit; (5) right 
shifting means which is coupled to the auxiliary register and 
successively sets other binary data into the every digit position 
of the auxiliary register so that the entry mark in the auxiliary 
register is shifted right by one digit, the said other binary data 
being obtained by subtraction of one from the previous data of 
each digit position of the auxiliary register; and (6) input cir 
cuit means which is coupled to the input register and which 
puts the input ?gure into a digit position the same as that of 
the entry mark. 
The auxiliary register is mainly used as a multiplier-quotient 

register in multiplication or division operations and contains 
no data to be processed during a number entry operation. 
When the ?rst ?gure of an input number is detected during 

number entry, the entry mark setting means sets an entry mark 
into the one’s position of the auxiliary register. The input cir 
cuit means puts the input ?gure into the same digit position of 
the input register as that of the entry mark whenever a new 
figure of the input number is detected. 

Before the decimal point of ‘the input number is set in, the 
left-shifting means shifts the contents of the input register left 
by one digit position and after the decimal point of input 
number is set in, the right shifting means shifts the entry mark 
in the auxiliary register right by one digit position in advance 
of the entry of the input ?gure into the input register. Thus, 
the input number is put into the input register and the decimal 
point position is ?xed. 
These and other features will be readily apparent to those 

skilled in the art from an examination of the following speci? 
cation and accompanying drawings, wherein: 

FIG. 1 is a block diagram of an electronic desk calculator 
having three registers which are serially arranged by a time 
division method, each of said three registers being of 16 digit 
capacity in accordance with the invention; 

FIG. 2. is a diagram showing the clock pulses in the elec 
tronic desk calculator shown in FIG. 1; 

FIGS. 3a —3c are diagrams showing the sequence of the out 
put pulses from the control circuit in the electronic desk cal 
culator shown in FIG. 1; 

FIG. 4 is a ?ow chart for explaining the operations of the 
electronic desk calculator shown in FIG. 1 in accordance with 
the invention; 

FIGS. 5a—5e are diagrams showing the numbers in the input 
register for explanation of the operations of the electronic 
desk calculator shown in FIG. 1 in accordance with the inven 
tion; 

FIG. 6 is a block diagram of a display system of the elec 
tronic desk calculator shown in FIG. 1 in accordance with the 
invention; and 
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FIGS. 7a-7e are diagrams showing the ?gures in the display 
tubes for explanation of the operations of the display system 
shown in FIG. 6 in accordance with the invention. 
The following description will, for convenience, be of an 

electronic calculator having three registers, each of which is of 
16 digit capacity and holds numbers in BCD code. 
Referring to FIG. 1, which shows a speci?c embodiment of 

the invention, a circulating register consists essentially of shift 
registers 1 and 4, INHIBIT gates 2 and 5 and OR gates 3 and 6. 
A left-shifting means consists essentially of a shift register 31, 
AND gates 29, 39 and 40, the INHIBIT gate 2 and OR gates 
17, 28 and 30. An entry mark setting .means consists essen 
tially of the shift register 31, a full adder 33, a 1-bit delay cir 
cuit 36, AND gates 27, 29, 34 and 38, INHIBIT gates 5, 32 
and 37 and OR gates 6, 28, 30 and 35. A right-shifting means 
consists essentially of the shift register 31, the full adder 33, 
the l-bit delay circuit 36, AND gates 29, 34, 38 and 44, IN 
HIBIT gates 5, 32 and 37 and OR gates 6, 28, 30 and 35. An 
input circuit means consists essentially of a key board 8, a 
code-converter 18, AND gates 23, 24, 25, 26 and 41, the IN 
HIBIT gate 2 and OR gates 3, 16 and 17. 
The output signal of a 188-bit serial shift register 1 is fed to 

a 4-bit serial shift register 4 through an INHIBIT gate 2 and an 
OR gate 3. The output signal of the 4-bit shift register 4 is fed 
to the input terminal of the 188-bit shift register 1 through an 
INHIBIT gate 5 and an OR gate 6 so that the two shift register 
constitute a 192-bit circulating register. In FIG. 1, the means 
to clear the circulating register are not shown. 

Referring to FIG. 2, CL is the master clock pulse which is 
supplied to the 188-bit shift register 1, the 4-bit shift register 4, 
and other circuits. 

T1, T2, T4 and TB represent the clock pulses specifying the 
timing of the output signals from the 188-bit shift register 1 
corresponding in accordance with the code “ 1 ," the code “2,” 
the code “4" and the code “8,” respectively. 

T4, T8 and TC are the clock pulses specifying the timing of 
the output signals of the 188-bit shift register 1 corresponding 
in accordance with the contents of the ?rst register, the 
second register and the third register, respectively. T-0, T-l, 
T-2. . . T-15 are the clock pulses specifying the timing of the 
output signals of the 188-bit shift register 1 correspondingly in 
accordance with the ?rst digit, the second digit, the third digit 
and so on up to the 16th digit from the least signi?cant digit. A 
reference character T——0 shows the time from T-l to T—l5. 
These clock pulses are supplied from a clock pulse generator 7 
in FIG. 1. 
As indicated in the above description, the l92-bit circulat 

ing register has three registers arranged in series of bits, in 
time division series of register and in series ofdigits. 
The first register is an auxiliary register which is mainly used 

as a multiplier-quotient register in multiplication or division 
operations and contains no data to be processed during a 
number entry operation. The second register mainly holds an 
addend, a subtrahend, a multiplicand or a divisor during 
arithmetic operation and is used as an input register during 
number entry. The third register usually operates as an accu 
mulator. The least signi?cant digit of each register except the 
auxiliary register holds the sign of each register. 
The least signi?cant digit of the auxiliary register is used as 

means for memorizing a decimal point position. The decimal 
point position is de?ned by depression of a key for the entry of 
?gures when the calculator is in “decimal point position 
setting mode.” The “decimal point position setting mode” is 
set by selective depression ofa mode switch. 
When a key of the key-board 8 for the entry of ?gures is 

depressed, an instruction pulse whose pulse width is equal to 
the time necessary for the circulating register to cycle one 
round appears at the output terminal 10 of the control circuit 
9 connected to the key-board 8 for the entry of ?gures. And 
the output signal of an AND gate 15 becomes logically “ l ” at 
the time of T-0 and TA. Only when the output signal of the 
AND gate 15 is logically “ l “ is any output signal from the out 
put circuits 19, 20, 21 and 22 of the code-converter 18 set into 
the least significant digit of the ?rst register in the circulating 
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register through any of the AND gates 23, 24, 25 and 26, and 
through the OR gate 3, gates 23-26 being controlled by the 
output signal of the OR gate 16. At the same time, the IN 
HIBIT gate 2 is closed by the control of the output signal of 
the AND gate 15 through the OR gates 16 and 17 and the 
signal recirculation in the circulating register is stopped. 

Information from the key-board 8 for the entry of ?gures is 
converted into a binary coded decimal (BCD) signal by the 
code-converter 18. The output circuits 19, 20, 21 and 22 are 
provided with the output signal from the code-converter 18 
corresponding to the code “1," the code "2,” the code “4” 
and the code “8," respectively. Each output signal from the 
code-converter 18 enters the speci?ed bit position of the least 
signi?cant digit of the ?rst register through any of the AND 
gates 23, 24, 25 and 26 and through the OR gate 3 when the 
output signals from the output circuits 19, 20, 21 and 22 of the 
code-converter 18 are coincident with clock pulses T1, T2, T4 
and T8, respectively, at the time speci?ed by the output signal 
of the OR gate 16. 
The following example shows the operation of decimal 

point position setting of “3 ” which means three digits capacity 
to the right of the decimal point. By depression of the key 
specifying “3" on the key-board 8 for the entry of ?gures, the 
output signals of the output circuits 19 and 20 of the code 
converter 18 are set into the least signi?cant digit of the ?rst 
register through the AND gates 23 and 24 at the time of T-0 
and TA. Thus, the least signi?cant digit of the ?rst register 
holds “3” in BCD form. For number entry operation, the 
mode of the calculator is switched to “normal” from “decimal 
point position setting." 
When a key on the key-board 8 for the entry of ?gures is 

depressed, instruction pulses are generated at each of output 
terminals 11, 12, 13 and 14 of the control circuit 9 connected 
to the key-board 8. 

Referring to FIG. 4, in the action step (a), a test is made to 
determine whether this depression of the key of the key-board 
8 is just after the arithmetic operation. In the action step (b), 
the entry mark is set into the ?rst register. The entry mark is a 
marker signal and is used to specify the digit position of the 
second register into which the number is to be entered. The 
new ?gure is set into a digit position of the second register cor 
responding to the entry mark position of the ?rst register. 
The operation of the action step (b) is carried out by the in 

struction pulse from the output terminal 11 of the control cir 
cuit 9 shown in FIG. 1. In the action step (c), a test is made to 
determine whether the decimal point key of the key-board 8 
for the entry of ?gures has been depressed previously. In the 
action step (d), the entry mark in the ?rst register is right 
shifted by one digit position. The operation of the action step 
(d) is carried out by the instruction pulse from the output ter 
minal 12 of the control circuit 9. In the action step (e), the 
new data corresponding to the speci?ed key of the key-board 
8 for the entry of ?gures is set into a digit position of the 
second register at a position corresponding to the entry mark 
digit position of the ?rst register. The operation of the action 
step (e) is carried out by the instruction pulse from the output 
terminal 13 of the control circuit 9. In the action step (I), the 
contents of the second register are left-shifted by one digit 
position. The operation of the action step (1’) is carried out by 
the instruction pulse from the output terminal 14 of the con 
trol circuit 9. The test operations in the action step (a) and (c) 
are carried out with other operations at the same time. In FIG. 
1, the test circuits for the above are not shown. 
FIGS. 3(A), (B) and (C) show the time relations among the 

instruction pulse sequences depending upon the combination 
of the action steps of the ?ow chart shown in FIG. 4. The 
length of the instruction pulse is equal to the time necessary 
for the circulating register to cycle one round. Each instruc 
tion pulse starts at T-0 and terminates at T-l5. 

FIG. 3(A) shows the case when the key of the key-board 8 
for the entry of ?gures is depressed just after the arithmetic 
operations. FIG. 3(B) shows the case of depression of two 
?gure entry keys in succession. FIG. 3(C) shows the case of 

mini‘) n11: 
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depression of the ?gure entry key after depression of the 
decimal point key. 
The following description explains the operation of the cir 

cuits for each action step in FIG. 4. 
When the instruction pulse is generated at the output ter 

minal 11 of the control circuit 9, the output signal of the 188 
bit shift register 1 is put into the 4-bit shift register 31 through 
the AND gate 29 and the OR GATE 30 at the time of T-0 and 
TA as the AND gate 27 becomes logically “1” at the time of 
T-0 and 1",, and the output signal of the AND gate 27 closes 
the INHIBIT gate 32 and opens the AND gate 29 through the 
OR gate 28. That is, the contents of the least signi?cant digit 
of the ?rst register are put into the 4-bit shift register 31, but 
the least signi?cant digit of the ?rst register does not lose the 
data. 
The output signal of the 4-bit shift register 31 is fed to the 

input terminal Y of the full adder 33. As there is no input 
signal at the input terminals X and Z of the full adder 33, the 
output signal from the output terminal S of the full adder 33 is 
therefore the same signal as the input signal to the input ter 
minal Y of the full adder 33 and is fed to the input terminal of 
the 4-bit shift register 31 through the INHIBIT gate 32 and the 
OR gate 30. Thus, a circulating register including the 4-bit 
shift register 31 and the full adder 33 is formed. Then, the cir 
culating register holds the same signal as that of the least sig 
ni?cant digit of the ?rst register in the main circulating re 
gister. Next, at the time of T-1 and TB, a “1111" signal is 
added to the contents of the circulating register including the 
4-bit shift register 31 and the full adder 33 as the AND gate 34 
having one input signal feed from the OR gate 35 connected 
with the output terminal 11 of the control circuit 9, becomes 
logically “ l " at the time of T-0 and TB and the output signal of 
the AND gate 34, which is equal to “1111” at each time TB of 
T-0 is fed to the input terminal X of the full adder 33. But, the 
addition of “1111” to the contents of the circulating register is 
equivalent to the subtraction of “0001” from the contents of 
the circulating register because the carry output terminal C of 
the full adder 33 is connected to the input terminal Z of the 
full adder 33 through the 1-bit delay circuit 36 and the IN 
HIBIT gate 37 and the input signal to the input terminal 2 of 
the full adder 33 from carry output terminal C is inhibited at 
the time of T, by means of the INHIBIT gate 37. And the out 
put signal from the output terminal S of the full adder 33 en 
ters the 192-bit circulating register through the AND gate 38 
and the OR gate 6 at the time of T-l and TB while the IN 
HIBIT gate 5 is closed. The output signal from the output ter 
minal S of the full adder 33 is set into the ?rst register in the 
192-bit circulating register. After the above operation at the 
time of T-l and TB, the circulating register including the 4-bit 
shift register 31 and the full adder 33 holds the result of the 
previous subtraction till the next subtraction operation at the 
time ofT-2 and TB. At the time ofT-2 and TB, T-3 and TB, . . . 
T—l5 and T1,, the same operations explained above are re 
peated. 
The following example shows the case when the least signi? 

cant digit of the ?rst register holds “3,” that is, “001 1." After 
the above operations, the ?rst digit of the ?rst register holds 
“001 1;"the second digit, “0010;” the third digit “0001;” the 
fourth digit, “0000;” the ?fth digit, “1111;” the sixth digit, 
“1 l l0”and so on. 
The “1111” is used as the entry mark for the entry of a 

?gure and the ?fth digit holds the entry mark. The foregoing is 
the explanation of the entry mark setting operation into the 
?rst register. The following description is of the conventional 
left-shifting operation of the contents of the second register. 
When the instruction pulse is generated at the output ter 

minal 14 of the control circuit 9, the signal of each digit of the 
second register is fed into the 4-bit shift register 31 from the 
188-bit shift register 1 through the AND gate 29 and the OR 
gate 30 as the AND gate 39 becomes logically “138 at the 
time of TTO and TB and the INHIBIT gates 2 and 32 are closed 
by the output signal of the AND gate 39 through the OR gates 
17 and 28, respectively. At the same time the previous con 
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o 
tents of the circulating register including the 4-bit shift register 
31 and the full adder 33 are transferred to the 192-bit circulat 
ing register at the one digit higher position in the second re 
gister than before through the AND gate 40 and the OR gate 
3. The signal of each digit of the second register is held in the 
circulating register including the 4-bit shift register 31 and the 
full adder 33 till the next “store and transfer" operation. The 
following description is of the number entry operation into the 
second register that is the input register of the calculator. 
time, 
The ?ip-?op circuit 42 is a JK ?ip-?op circuit controlled by 

clock pulse CL (cf. FIG. 2) and is set to “ l ” at the time of TC. 
The ?ip-?op 42 is reset to “0” at the time of TA by the control 
of the INHIBIT gate 43 whenever the output signal of the 188 
bit shift register 1 corresponding to each digit position of the 
?rst register is not “1111.” That is, when the ?rst register 
holds the entry mark in any digit position, the output signal of 
the ?ip-?op 42 remains “ 1 " at the succeeding time cor 
responding to the second register. When the instruction pulse 
is generated at the output terminal 13 of the control circuit 9, 
the information speci?ed by the depression of the key of the 
key-board 8 for the entry of ?gures is converted into the BCD 
code signal by the code-converter 18 and is set into the 192 
bit circulating register at the position of the speci?ed digit 
position of the second register through any of the AND gates 
23, 24, 25 and 26 by the control of the output signal of the OR 
gate 16. At the same time, the INHIBIT gate 2 is closed as the 
output signal of the AND gate 41 connected the output ter 
minal 13 of the control circuit 9 becomes logically “ 1” at the 
time of TB when the output signal of the ?ip-?op 42 is “ l . ” 

Thus, the new ?gure is set into a digit position of the second 
register the same as the entry mark in the ?rst register. 
The right shifting operation of the entry mark is described 

below. 
When the instruction pulse is generated at the output ter 

minal 12 of the control circuit 9, the contents of the second 
digit position of the ?rst register is fed into the 4-bit shift re 
gister 31 through the AND gate 29 and the OR gate 30 as the 
AND gate 44 connected to the output terminal 12 of the con 
trol circuit 9 becomes logically “ 1 ” at the time of T-l and TA 
and the output signal of the AND gate 44 closes the INHIBIT 
gate 32 through the OR gate 28. The contents of the circulat 
ing register including the 4-shift register 31 and the full adder 
33 is transferred to the 192-bit circulating register through the 
AND gate 38 and the OR gate 6 at the next “store and trans 
fer” operation same as the entry mark setting operation. Thus, 
the entry mark is right shifted by one digit position. 

After right-shifting of the entry mark by the entry mark 
setting operation exactly similar to that of the previous exam 
ple, the ?rst digit holds “001 1;” the second digit, “0001;” the 
third digit “0000;” the fourth digit, “1111;” the ?fth digit, 
“1 l 10;”the sixth digit, “1 101” and so on. 
The following description explains by way of example the 

operation of entering the number 12.345. 
When the key corresponding to the ?gure “ 1 ” is depressed, 

the actions shown in FIG. 4 are successively executed in the 
order (a), (b), (c), (f), and (e). In the action step (b), the in 
struction pulse generated at the output terminal 11 of the con 
trol circuit 9 sets the entry mark into the ?fth digit position of 
the ?rst register. 

In step 0), the contents of the second register are shifted to 
the left by one digit position; that is, to the position of next 
higher signi?cance, but nothing signi?cant occurs because the 
second register has previously been cleared. 

In step ('e), the digit “ 1 ” is set into the ?fth digit position of 
the second register by control of the AND gate 41. This condi 
tion of the second register, that is, the input register, is 
represented in FIG. 5(A). 
When the key corresponding to the ?gure “2” is depressed, 

actions shown in FIG. 4 are successively executed in the order 
(a). (c), 0‘) and (e) 

In step (I), the number in the second register is shifted to 
the left by one digit position, and in step (e) the digit “2” is set 

101032 0374 
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into the ?fth digit position; that is, the units digit position of 
the second register. The condition of the second register is 
now represented by FIG. 5(B). 
When the key corresponding to the ?gure “3" is depressed 

after the depression of the decimal point key, the actions 
shown in FIG. 4 are successively executed in the order (a), 
(c). (d) and (e) 

In step (d), the entry mark in the ?rst register is shifted to 
the right by one digit position; that is, to the position of next 
lower signi?cance. Therefore, in step (e) the digit “3" is put 
into the fourth digit position; that is, the one-tenth digit posi 
tion of the second register. The condition of the second re 
gister is now represented by FIG. 5(0). 

Similarly, when the keys corresponding to the ?gures “4" 
and “5“ are successively depressed, the digits “4” and “5” are 
put into the input register at the proper position. The con 
sequent conditions of the second register are then 
represented, respectively, by FIGS. 5 (D) and (E). 

FIG. 6 is a block diagram of a display system displaying the 
contents of the input register which is used as an output re 
gister of the electronic desk calculator shown in FIG. 1. For 
display of the contents of the input register, fourteen glow 
discharge type numerical indicator tubes such as NIXIE tubes 
are used since the contents of the least signi?cant digit of the 
input register, that is, decimal point position, are displayed by 
the conventional method and the contents of the most signi? 
cant digit of the input register are not displayed. 

In FIG. 6, the numerical indicator tubes and the peripheral 
circuits corresponding to the digit position from the third digit 
to the 13th digit of the input register are not shown to simplify 
the explanation. 

Referring to FIG. 6, the one end of the zero suppress switch 
60 is connected to the anode power supply VA and the other 
end of the zero suppress switch 60 is connected to the one 
ends of all ofthe anode selection switches 54, 55 and 56. 
The other end of the anode selection switches 54,55 and 56 

is connected to the anode of the indicator tubes 51, 52 and 53, 
respectively. The indicator tube 51 is used for display of the 
contents of the second digit of the input register. The indicator 
tubes 52 and 53 are for the 14th and the 15th digits of the 
input register. Therefore, by opening the zero suppress switch 
60, the anode supply voltage is not supplied to any of the 
anodes of the indicator tubes 51,52 and 53 and none of the in 
dicator tubes are lighted. 
The cathode terminal corresponding to the ?gures from “0” 

to "9" of each indicator tube 51,52 and 53 is connected to the 
corresponding output terminal corresponding to the ?gures 
from “0” to “9" of the decoder-driver 61 which connects the 
respective output terminals corresponding to the ?gures from 
“0" to “9” to the ground depending upon the contents of the 
4-bit shift register 62 which is used as buffer register means. 
The input signal to the 4-bit shift register 62 is fed from the 
output terminal ofthe 188-bit shift register 1 shown in FIG. 1. 
The four .IK ?ip-?ops 68, 69, 70 and 71 constitute a 4 stage 

binary counter which counts up from “0000” to “1111” by 
the clock pulse TC and which is supplied from the clock pulse 
generator 7 shown in FIG. 1. 
The counter consisting of the JK ?ip-?ops 68, 69, 70 and 71 

is called a ‘*C" counter. The clock pulse T-O speci?es the time 
when the contents of the “C” counter is “0000,” that is, 0. 
The clock pulse T-l . . .T-l5 speci?es the time when the con 
tents of“C”counteris“O00l"...“l1ll,”thatis, 1 15. 
Another four JK ?ip-?ops 64, 65, 66 and 67 constitute a 4 

stage binary reverse counter which counts down from “1 l l l” 
to “0000" by the output signal of the AND gate 72 and which 
is called an “S" counter and is used as anode selection counter 
means. The “S“ counter is used for selective switching of the 
anode selection switches 54, 55 and 56. 
The output signal of the OR gate 73 becomes logically “1" 

when the output signal of the AND gate 77 or the AND gate 
78 become “I;“ that is, when the states of both .IK ?ip-?ops 
64 and 68 are the same. The OR gate 74 is used to detect 
whether the states of both JK ?ip-?ops 65 and 69 are the same 
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8 
by the output signal of the AND gate 79 or the AND gate 80. 
Each of the OR gates 75 and 76 is used to detect whether the 
states of the .I K ?ip-?ops 66 and 70 are the same by the output 
signal of the AND gate 81 or the AND GATE 82 and whether 
the states of the JK ?ip-?ops 67 and 71 are the same by the 
output signal of the AND gate 83 or the AND gate 84. There 
fore, the output signal of the AND gate 72 becomes “ l ” at the 
time of TB when the contents of both the “S” counter and the 
“C” counter become the same. When the output signal of the . 
AND gate 72 changes state from “ 1 ” to “0," in detail, at the 
trailing edge of the clock pulse T8, the “S” counter is counted 
down by l. 
The following description is of the case when the switching 

circuit 60 is closed. 
In the initial condition, the content of the “S" counter is as 

sumed to be 14; that is, “l l 10.” When the content of the “C" 
counter becomes “ 14," that is, at the time of T-14, the output 
signal of the AND gate 72 becomes “ l ” at the time of TB and 
the four clock pulse synchronized by CL appear at the output 
tenninal of the AND gate 63. 
The above four clock pulses shift the output signal from the 

188-bit shift register 1 to the 4-bit shift register 62. That is, the 
contents of the 15th digit position of the second register are 
transferred to the 4-bit shift register 62. The 4-bit shift register 
holds the contents of the 15th digit position of the second re 
gister and cause the decoder-drive to drive selectively. At the 
same time, the “S” counter is counted down to “13" at the 
trailing edge of TB. Then, the AND gate 59 becomes “ l " as 
the contents of “8" counter are “13” and the indicator tube 
53 displays the contents of the 15th digit position of the 
second register as the anode selection switch 56 is closed as 
the decoder-driver 61 is controlled by the contents of the 4-bit 
shift register 62 to move to the position corresponding to the 
number in the shift register 62. At the next time T-l3, the 
contents of the 14th digit position of the second register are 
transferred to the 4-bit shift register 62 and the “5" counter is 
counted down to “12.” At the same time, the indicator tube 
52 displays the contents of the 14th digit position of the 
second register as the anode selection switch 55 is closed by 
the output signal of the AND gate 58. 

In this manner, the fourteen indicator tubes display the con 
tents of the second register in the direction from the 15th digit 
position to the 2nd digit position. 
The ?ip-?op circuit 89 is a clock pulse driven J K ?ip-?op by 

CL and controls the zero suppress switch 60. When the output 
signal of the ?ip-flop 89 is “ l ,“ the zero suppress switch 60 is 
closed. When the output signal of the ?ip-?op 89 is “0," the 
zero suppress switch 60 is opened and the display on the in 
dicator tubes is suppressed. The ?ip-?op 89 is reset by the out 
put signal of the AND gate 86 through OR gate 87. The AND 
gate 86 becomes “ 1" when the content of the “S” counter 
becomes “l4," that is, one step before the time of displaying 
the contents of the 15th digit position of the second register 
and the output signal of the AND gate 86 resets the ?ip-?op 
86 through terminal K. Therefore, the zero suppress switch 60 
is opened just before the display of the contents of the 15th 
digit position of the second register. 
When both the “S" counter and “C” counter become “ 14,” 

the information to be displayed enters the 4-bit shift register 
62 and the “Si‘ counter counts down to “ l 3.” 

If any of the contents of N1, N2, N4 and N8, which con 
stitute the 4-bit shift register 62, is not “0,” the ?ip-?op 89 is 
set through the OR gate 88 and the indicator tube is lighted as 
the zero suppress switch 60 is closed. 

If all of the contents of N1, N2, N4 and N8 are “0," the flip 
?op remains in the reset state and the zero suppress switch 60 
is opened. 
As explained above, the display of the leading non-signi? 

cant zeroes are suppressed until the appearance of a signi? 
cant ?gure. 

During a data entry operation, the?rst register which is the 
auxiliary register, holds the entry mark and other signals as ex 
plained before. To suppress the display of the trailing non-sig 
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ni?cant zeroes below the decimal point position, the display of 
the contents of all the digit positions below the digit position 
corresponding to one digit below the entry mark in the ?rst re 
gister which is represented as “0000” in the ?rst register must 
be suppressed. 
When the output signal of the AND gate 72 becomes “ l ” 

and all the output signals of Al, A2, A4 and A8 which con 
stitute the 4-bit shift register 4 shown in FIG. 1 are “0,” the 
?ip-?op 89 is reset by the output signal of the AND gate 85 
through the OR gate $7 and the zero suppress switch 60 is 
closed. 
The clock pulse T1 is added to the input terminal of the 

AND gate 85 to specify the time when the 4-bit shift register 4 
holds the contents of the ?rst register. Thus, the trailing non 
signi?cant zeroes are not displayed. 
FIGS. 7 (A) — (E) show the display conditions correspond 

ing toeach step of the number entry operation of the number 
12.345. 
As mentioned above, a digital data processor having a sim 

ple construction in accordance with the invention facilities the 
number entry by using an entry mark setting and shifting 
operation while the decimal ‘point is ?xed. It is not necessary 
to shift the contents of the input register in advance of the ele 
mentary arithmetic operation. Therefore, over?ow of the con 
tents of the input register can be avoided. 
The electronic desk calculator according to the invention 

can suppress easily the display of the non-signi?cant zeroes 
below the decimal point position by use of the entry mark 
setting and shifting operation. 
The electronic desk calculator according to the invention 

can be easily handled and is free from misoperation. 
What is claimed is: 
1. In a calculator having a multi-register dynamic loop hav 

ing an input register for receiving input numbers except. for 
the least signi?cant digit position and an auxiliary register hav 
ing digit positions corresponding to those of said input re 
gister, the least signi?cant digit position of said auxiliary re 
gister being used as means for memorizing a decimal point 
position which stores numerical data in binary forms showing 
the number of digits below the decimal point position, the im 
provement comprising: 

entry mark setting means operatively coupled to said aux 
iliary register for successively setting binary data into the 
digit positions of said auxiliary register except for the 
least signi?cant digit position in the order of less to more 
signi?cant digit positions so that an entry mark consisting 
of all l’s signals is set into the “one’s” digit position of 
said auxiliary register corresponding to the contents of 
said means for memorizing a decimal point position, said 
binary data being obtained by successive subtraction of 
binary one from the contents of said means for memoriz 
ing a decimal point position at each digit; 

a keyboard which comprises keys corresponding to ?gures; 
and 

converter means for converting a ?gure information from 
said keyboard into corresponding code bits which are set 
into the same digit position of said input register as that of 
said entry mark in said auxiliary register by using said 
entry mark as a time slot signal for number entry. 

2. The improvement de?ned in claim 1 and further compris 
ing right-shifting means operatively coupled to said auxiliary 
register for successively setting other binary data into the digit 
positions of said auxiliary register except for the least signi? 
cant digit position so that said entry mark in said auxiliary re 
gister is shifted right by one digit position, said other binary 
data being obtained by subtraction of binary one from the 
previous data in each digit position of said auxiliary register 
except for the least signi?cant digit position. 

3. In a calculator having an input register for receiving input 
numbers, an auxiliary register having digit positions cor 
responding to those of said input register and means for 
memorizing a decimal point position which stores numerical 
data in binary forms showing the number of digits .below the 
decimal point position, the improvement comprising: 
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entry mark setting means operatively coupled to said aux 
iliary register for successively setting binary data into the 
digit positions of said auxiliary register in the order of 
least to most signi?cant digit positions, so that an entry 
mark consisting of all l’s signals is set into the “one’s” 
digit position of said auxiliary register correspondingto 
the contents of said means for memorizing a decimal 
point position, said binary data being obtained by succes 
sive subtraction of binary one from the contents of said 
means for memorizing a decimal point position at each 
digit; 

a keyboard which comprises keys corresponding to ?gures; 
and _ 

converter means for converting a ?gure information from 
said keyboard into corresponding code bits which are set 
into the same digit position of said input register as that of 
said entry mark in said auxiliary register by using said 
entry mark as a time slot signal for number entry. 

4. The improvement de?ned in claim 3 and further compris 
ing right-shifting means operatively coupled to said auxiliary 
register for successively setting other binary data into the digit 
positions of said auxiliary register so that said entry mark in 
said auxiliary register is shifted right by one digit position, said 
other binary data being obtained by subtraction of binary one 
from the previous data in each digit position of said auxiliary 
register. 

5. In a calculator having an input register for receiving input 
members, an auxiliary register having digit positions cor 
responding to those of said input register, means for memoriz~ 
ing a decimal point position which stores numerical data in bi 
nary forrn showing the number of digits below the decimal 
point position, a plurality of multi-cathode numerical indica 
tor tubes corresponding to the number of digit positions of 
said input register to be displayed, each of said plurality of nu 
merical indicator tubes having the cathodes thereof for con 
nection to the output terminals of a decoder-driver, a buffer 
register for storing the infonnation to be displayed temporari 
ly and coupled to said input register, the output terminals of 
said decoder-driver being adapted to be selected by output 
signals of said buffer register, a plurality of selection switches 
for being coupled to an anode selection counter and having 
their one ends connected to a plurality of anodes of said nu 
merical tubes, respectively, each of said anodes of said numer 
ical tubes being driven in scanning by the anode selection 
counter through said plurality of anode selection switches in 
the direction of most to least signi?cant digit positions and at 

. the same time the contents of the digit position of said input 

50 

55 

65 

75 

register corresponding to the selected anode selection switch 
being transferred to said buffer register and a zero suppress 
control switch having one end connected to the other ends of 
said plurality of anode selection switches and the other end 
thereof being for connection to an anode power supply, the 
improvement comprising: 

entry mark setting means operatively coupled to said aux 
iliary register for successively setting binary data into the 
digit positions of said auxiliary register in the order of 
least to most signi?cant digit positions so that an entry 
mark consisting of all l‘s signals is set into the “one’s” 
digit position of said auxiliary register corresponding to 
the contents of said means for memorizing a decimal 
point position, said binary data being obtained by succes 
sive subtraction of binary one from the contents of said 
means for a memorizing decimal point position at each 
digit; 

a keyboard which comprises keys corresponding to ?gures; 
converter means for converting a ?gure information from 

said keyboard into corresponding code bits which are set 
into the same digit position of said input register as that of 
said entry mark in said auxiliary register by using said 
entry mark as a time slot signal for number entry; and 

zero suppress signal detecting means coupled to said zero 
suppress control switch for detecting a zero suppress 
signal corresponding to the digit position lower by one 
digit than that of said entry mark in said auxiliary register 
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so that display of trailing non-signi?cant zeroes is sup 
pressed during number entry. 

6. The improvement de?ned in claim 5 wherein said zero 
suppress signal detecting means detects a signal indicating that 
a digit position of said auxiliary register is full of zeroes. 

7. The improvement de?ned in claim 5 and further compris 
ing right-shifting means operatively coupled to said auxiliary 
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12 
register for successively setting other binary data into the digit 
positions of said auxiliary register so that said entry mark in 
said auxiliary register is shifted right by one digit position, said 
other binary data being obtained by subtraction of binary one 
from the previous data in each digit position of said auxiliary 
register. 

* * * * * 


