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CHECK DIGIT CALCULATOR 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention concerns a calculator in general and, 

more specifically, deals with a special type of check 
digit calculator. 

2. Description of the Prior Art ‘ 
It is a usual practice in computer listings (where dif 

ferent accounts have individual numbers assigned) to 
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provide a check digit that is mathematically related to , 
the accound number itself. It is useful in avoiding errors 
during key-punch machine operations, and the like. 
Furthermore, it is often desired to determine what 

the check digit will be for a given account number, 
without entering that accound number into the com 
puter. But, in order to do so, the mathematical steps 
must be carried out and this is time consuming as well 
as subject to mistakes. The latter is especially true 
where the person making such calculation does not un 
derstand the formula. 
A known system for determining one of the foregoing 

check digits for a given number is commonly known as 
a modulo 10 type system. Such type of check digit is 
quite commonly employed with computer listings, and 
the formula that is applied to make the determination 
is well known. Also, its use has become standard prac 
tice. 
Heretofore, there has been proposed a check digit 

calculator for determining such a check digit, but that 
proposal employed apparatus that had various draw 
backs. Not the least of the drawbacks was the necessity 
for employing two separate indicia for use alternatively 
during the process of calculating a check digit. Conse 
quently, that prior apparatus was subject to errors in its 
‘use and the reliability was not much of an improvement 
over the mental process. Such difficulties are substan 
tially overcome by this invention. 
Consequently, it is an object of this invention to pro 

vide apparatus for calculating a standard modulo 10 
type check digit using relatively simple and quite fool 
proof manipulation of the calculator apparatus. 

SUMMARY OF THE INVENTION 

Brie?y, this invention concerns a check digit calcula 
tor for use with a standard modulo 10 check digit sys 
tem. It comprises, in combination, means for storingv 
the 10 numerals 0 through 9, and means for displaying 
only one of said numerals at a time. It also comprises 
means for selecting that one of said numerals which 
represents the modulo-ten check digit of a given whole 
number, by manipulating said display means in accor 
dance with said modulo l0 formula as applied to said 
given whole number. 
Again brie?y, this invention concerns a check digit 

calculator for use with a standard modulo 10 type 
check digit system. It comprises, in combination, a ?at 
body member having a face plate, and a disk mounted 
for rotation behind said face plate. It also comprises an 
arcuate opening in said face plate concentric with said 
disk, and a single numeral-sized window in said face 
plate located diametrically across from said arcuate 
opening. The numbers 1 through 9 are spaced arcuat 
edly in equal angular intervals on one side of said arcu 
ate opening and form an add scale on said face plate. 
The numbers 1 through 9 are spaced arcuately at twice 
said equal angular interval from one another, and are 
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2 
located radially aligned with various of said add-scale 
numbers but on the other side of said arcuate opening. 
The latter form a multiply scale. There are check digit 
numerals —9 plus 0 located on said disk and spaced on 
a concentric arc with equal angular intervals as said 
add-scale numbers, and they are situated for individual 
display through said window. The invention also com 
prises 18 depressions on said disk. They areilocated on 
a concentric are for coinciding with said arcuate open 
ing, and they are arcuately spaced apart at equal angu 
lar intervals which are equal to the intervals of said add 
scale. Also there is a colored background strip for half 
of said depressions in order to indicate when the direc 
tion of rotationg said window should be reversed. The 
said arcuate opening extends circumferencially an an 
gular amount such that a single add-scale angular inter 
val of rotating of said disk may be added at either end 
of said add scale by manipulation using the end one of 
said depressions opposite the l or the 9 of said add 
scale. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects and benefits of the 
invention will be more fully set forth below in connec 
tion with the best modes contemplated by the inventor 
of carrying out the invention, and in connection with 
which illustrations are provided in the drawings, 
wherein: 
FIG. 1 is a plan view showing a manual disk type cal 

culator according to the invention; 
FIG. 2 is a plan view showing the face of the rotatable 

disk element employed with the calculator shown in 
FIG. 1; _ 

FIG. 3 is a perspective view of the complete calcula 
tor according to FIG. 1; 
FIG. 4 is a schematic circuit diagram illustrating the 

elements employed with an electronic embodiment of 
the invention; 
FIG. 5 is a circuit diagram illustrating a multivibrator 

which may be employed in the system of FIG. 4; 
FIG. 6 is a circuit diagram illustrating a diode matrix 

that may be employed in the FIG. 4 system; and 
FIG. 7 is a front elevation, illustrating one physical 

embodiment of a calculator according to the FIG. 4 
system. ‘ 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In present-day business practices where computers 
are employed for identifying a series of different ac 
counts, it is standard practice to provide a check digit 
that is mathematically generated by a known formula 
to assist in avoiding errors such as those made by key 
punch machine operators. In addition, it is often ex 
tremely helpful to determine the correct check digit for 
a given new account number before it is entered into 
a computer. 

It will be understood also that it is standard practice 
to have a computer programmed to generate its own 
check digit whenever a new account number is entered. 
The type of check digit thus employed and to which 
this invention applies, is known as a modulo 10 check 
digit. The formula for generating such a check digit 
makes use of the following procedure: Starting with the 
unit’s digit of an account number, it is doubled (or mul 
tiplied by two) and the resulting number is accumu 
lated with the proviso that if the resulting number is 10 
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or greater, the two digits of such number are added to 
gether and accumulated. Then, the next-higher digit of 
the account number is added to the prior accumulated 
number and, thereafter, the process is repeated with 
alternate multiplying and adding the subsequent digits 
of the account number throughout. Finally, the ten’s 
complement of the resulting total is used as the check 
digit for the particular account. 
The foregoing procedure is readily accomplished 

without convern for the individual arithmetic steps, by 
employing simple manual manipulation of a calculator 
according to this invention. It may take various forms. 
For example, a relatively simple construction is one 
that employs a rotatable disk in conjunction with a ?at 
plate'on the face of the calculator. Such an instrument 
is illustrated in the first three figures. 
Thus, with reference to FIGS. 1, 2 and 3, there is a 

flat body member 11 that has located on its face a plu 
rality of arcuate openings 12, 13, and a diamond 
shape'd opening 14. These are designed to act in con 
junction with a rotatable circular disk 17 that is 
mounted in the body 11 for rotation about its center by 
means of an axial pin 18. The pin 18 extends through 
the body 11 from front to back and passes through a 
complementary sized hole 19 in the disk 17. It will be 
noted that the opening 14 is only large enough to per 
mit a single one of an arcuate groups 20 of numerals 
I-9 and 0, to show at a-time. 
On the top face of disk 17, there are a plurality of de 

pressions 21. These are 18 in number, and each has a 
pair of radial lines 22 and 23 associated therewith. In 
each case the lines 22 and 23 would pass through the 
center of the depression 21 if extended thereacross. 
These lines assist in positioning the disk 17' as will ap 
pear in more detail hereafter. 
There is a colored arcuate shaped strip 26 that sur 

rounds, and acts as background for half of the depres 
sions 21. This strip may be any color, so long as it ade 
quately distinguishes from the background color on the 
face of the disk 17 which surrounds the other half of 
the depressions 21. The purpose of this colored strip 26 
is to indicate which direction the disk 17 should be ro 
tated for any given multiply or add manipulation. 
Also on the front or face of the disk 17, there is the 

above mentioned series, or group 20, of arcuately posi 
tioned numerals one through nine and zero. These nu 
merals 20 are located radially opposite different ones 
of the depressions 21, and they have an angular or ar 
cuate separation equal to the arcuate spacing between 
adjacent depressions 21. 

It will be observed from FIGS. 1 and 3 that, as the 
calculator is being used, the numerals on the face of the 
disk 17 will appear individually one at a time in the 
opening 14 on the face of the body member 11. Also, 
for convenience, a word “START” 29 (FIG. 2) is 
printed on the face of the disk 17 in such a position as 
to appear in the opening 13 when the disk is in its start 
ing position, which is that illustrated in FIGS. 1 and 3. 

Printed on the face of the body member 11, there are 
two separate scales 32 and 33 that are made up of the 
numerals one through nine placed in a manner to be 
more fully described below. These numerals are lo 
cated radially in conjunction with radially positioned 
short lines 34 and 35, respectively, that assist in lining 
up the depressions 21 opposite particular ones of the 
numerals. The innermost scale 33 is that employed with 
the above-described “multiply” step, while the outer 
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4 
scale 32 is for use with the “add" step. To help indicate 
this, there is a caption “MULTIPLY” alongside the 
inner scale 33, and another caption “ADD” beside the 
other scale 32. 

In addition, there are a pair of arrows 38 and 39 that 
are associated with the “ADD” caption, as well as a 
similar pair of arrows 40 and 41 associated with the 
“MULTIPLY” caption. These arrows are preferably 
printed in two different colors. 
The color of arrows 39 and 41 is preferably the same 

as the color of the background strip 26. It will be noted 
that this provides a ready indication concerning the di 
rection in which the disk should be rotated for any 
given manipulation. Thus, whenever a depression 21 
that is located within the strip 26 is to be employed for 
rotating the disk, the disk will be rotated in the direc 
tion of the arrows 39 or 41. The opposite holds true for 
depressions 21 that are outside of the color strip 26, 
i.e., whenever the other depressions 21 are to be em 
ployed, the disk will be rotated in the direction of the 
arrows 38 or 40. 

It will be observed that the numerals 1 through 9 of 
the outer scale 32 are spaced arcuately at equal angular 
intervals from one another, all on one side of the open 
ing 12. The other scale 33 has the numerals similarly 
spaced apart in the numerical order, but at twice the 
angular interval between the depressions 21. Thus, the 
numeral one on scale 33 is opposite numeral two on 
scale 32, and so on through numeral four opposite nu 
meral eight. Then back at the lower end, numeral five 
on scale 33 is opposite numeral one on scale 32, and 
thereafter continuing at double intervals with numerals 
six, seven, eight and nine opposite the numerals three, 
five, seven and nine, respectively. 

Operation of FIGS. 1-3 

To illustrate the manner of operating a calculator ac 
cording to FIGS. 1 and 3, a nine-digit account number 
such as 342170193 may be employed as an example. 
Following the above-indicated formula, the calculator 
must ?rst be set to the start position, which, is illustrated 
in FIGS. 1' and 3. Then, beginning with the unit’s digit 
of the foregoing accound number, the number three is 
to be doubled (or “multiplied”). For this’step, a pencil 
eraser or the like will be placed in the depression 21 op 
posite the numeral three on the multiply scale 33. 
Then, the pencil is moved downward until it stops at 
the lower edge of the opening 12. This carries out the 
first step since the disk 17 will have been rotated 
through an arc equal to six of the arcuate spacings be 
tween depressions 21. 
Next, the formula calls for adding the second digit 

which, in the illustrated case, is number nine. To ac 
complish this, the pencil eraser will be placed in the de 
pression 21 that is located opposite the numeral nine 
on the add scale 32. Since the red strip 26 will have 
been rotated down past the number nine position by 
the previous step, the manipulation called for is indi 
cated by the red-colored arrow 39. Therefore the disk 
will be rotated upward (as viewed in FIGS. 1 and 3) for 
one arcuate interval. 
The next step is a “multiply” step again, and the 

number in the above example is number one so that the 
pencil will be placed into depression 21 that is standing‘ 
opposite the numeral one of the scale 33. The disk 17 
is then rotated downward (for two intervals) in the di 
rection of the arrow 40. 
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Continuing, the next step called for is that of adding 

a zero, which is the next digit of the account number 
of this example. To accomplish this nothing is manipu 
lated. Rather, the “add” step will be skipped. 
Then, the next digit in the example is a seven and the 

step is ”multiply” so that the same procedure will be 
followed as in the first and third steps. Thus, using the 
depression 21 that is located opposite the numeral 
seven on the multiply scale 33, and rotating the disk 17 
in the direction indicated by the red arrow 41, the disk 
is moved upward so as to accumulate the doubled 
quantity relating to the digit seven. 
The foregoing alternate adding and multiplying con 

tinues in like manner with the remaining digit numbers 
I, 2, 4 and 3 of the example. The final check digit that 
appears in the opening 14 when the last manipulation 
has been completed, is the numeral three of the group 
20 of numerals on the disk 17. This three, then, repre 
sents the check digit for this account number, and it is 
the ten‘s complement of the accumulated sum of the 
different numbers, all in accordance with the above 
described formula. 

Electrical Embodiment 

FIGS. 4 through 7 illustrate an embodiment of the in 
vention that employs electrical and electronic ele 
ments. It can accomplish the same modulo 10 type of 
check digit calculation, and it employs a telephone-dial 
type of input manipulation. One physical embodiment 
of such a calculator is illustrated in FIG. 7, and a com 
plete system is shown by the schematic diagram illus 
trated in FIG. 4. 

It will be understood that various different designs or 
other structural arrangments will suggest themselves to 
one skilled in the art. However, the illustrated embodi 
ment that is shown in FIG. 7 includes a base element 
51 that supports an upper housing 52 as well as a nu 
meral display panel 53. Panel 53 is situated above the 
housing 52 and it is attached by means of any feasible 
structural arrangement, e.g., by having a'support arm 
56 connecting the panel 53 with the housing 52. On the 
front of the housing 52, there is a telephone~dial type 
of disk 57 that has nine finger holes 58 therein for ma~ 
nipulating the disk in rotating about its center. There 
is also a finger stop arm 61 which-is like the ordinary 
telephone dial arrangement. ' 

As will appear in more detail hereafter, the structural 
arrangement including the dial disk 57 is a modified tel 
ephone dialing system. It is constructed so that when 
ever the disk 57 is rotated by ?nger manipulation, it 
acts against a return spring (not shown) to take the disk 
back to its original position, i.e., that illustrated in FIG. 
7. At the same time, the mechanism employs a ratchet 
coupling (not shown) so that a contact arm 64 (FIG. 4) 
is rotated a given number of angular steps, depending 
upon which of the finger holes 58 is employed in ma— 
nipulating the dial 57. 

It will be observed that there are located on the face 
of the housing 52, two series of indicator lights 65 and 
66. They are placed radially in line with the nine finger 
holes 58 ofthe disk 57. As will appear in more detail 
hereafter, these two series of lights 65 and 66 are alter 
natively illuminated, and they are marked with the nu 
merals one through nine in the manner illustrated in 
FIG. 7. Thus, the series 65 has the numerals in numeri 
cal order, while series 66 follows the position and num 
ber order that is comparable to the multiply scale 33 of 
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the FIGS. 1-3 modi?cation. In addition, there is a push 
button type switch 69 which has a numeral zero printed 
on the housing 52in order to indicate that it is to be op 
erated whenever a zero digit is encountered in an ac 
count number during a given check digit calculation. 
Located on the base 51, there is a switch 72 for turn 

ing on and off the power supply to the calculator. Also, 
there is a group of three indicator lights 74, 75, and 76. 
These are employed to provide indications concerning 
the operating state of the system as it is in use. Prefera 
bly, the light 74 is a distinct color such as red, while 
lights 75 and 76 may be green. 
FIG. 4 is a schematic diagram showing the entire sys 

tem according to this modi?cation. It will be noted that 
there is a pair of input terminals 80 to which there are 
connected two transformers 81 and 82 in parallel. The 
switch 72 is connected into one side of the line for con 
trolling energization of the system. The outputs from 
transformers 81 and 82 are connected in series to the 
input of a full-wave recti?er bridge 85 which has its 
output filtered to remove ripple. The ?lter includes a 
capacitor 86 that is connected across the output of the 
bridge 85. One side of capacitor 86 is connected to 
ground via a circuit connection 88 and a grounding 
connection 87, as'illustrated. 
There is a bi-stable multivibrator 90 that is energized 

with DC from the output of the recti?er 85, via a circuit 
that includes a connection 91 (FIGS. 4 and 5). The 
multivibrator 90 acts to control a relay 92 (FIG. 5), 
which has a coil 93. When the relay, i.e. coil 93, is ener 
gized it will position a movable contact 94 from the po 
sition illustrated in FIG. 5, to the opposite position. 
The multivibrator may be a standard circuit such as 

that illustrated in FIG. 5. It employs two cross 
connected transistors 96 and 97 which act in a well 
known manner ‘so that no detailed description is neces 
sary. The operation is such that in one of the two bi 
stable states, transistor 96 will be conducting and, con 
sequently, coil 93 of relay 92 will be energized. This 
means that the movable switch contact 94 of a double 
throw switch 100 will be in the opposite position from 
that illustrated. Consequently it will complete a circuit 
between a common circuit connector 101 and a con 
nector 102. 

On the other hand, when the multivibrator is in the 
opposite stable state, transistor 97 will be conducting 
and, consequently, transistor 96 will not be conducting 
any longer. Therefore the relay 92 will be returned to 
the position illustrated in FIG. 5. Consequently, an al 
ternative circuit will be completed from the common 
connector 101 to another connector 103. It may be 
noted that the alternative circuits controlled by the 
switch contact 94 of the switch 100 of the relay 92, will 
energize one or the other of the series of lights 65 or 66, 
in addition to the one or the other of the indicator lights 
74 or 75 therewtih, respectively. 

In FIG. 4, there is a block-diagram type of showing 
for an element 107. This element 107 represents the 
telephone dial mechanism which was generally de 
scribed above in connection with FIG. 7. It is to be 
noted here that this mechanism includes a mechanism 
109 (schematically indicated by dashed line) that is for 
actuating a normally closed switch 108. Switch 108 is 
opened each time the telephone-dial disk 57 (FIG. 7) 
is manipulated. In series with the switch 108, there is 
the “zero” switch 69 that is a normally closed push 
button type. Both of these two switches act individually 
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when either is opened to cause a change-over of the 
multivibrator from one stable state to the other. i 
As already indicated above in connection with the 

description of FIG. 7, there is a rotatable contact arm 
64 (FIG. 4) that is rotated in steps from one through 
nine depending upon which of the finger holes 58 is 
chosen. The rotation is always in the same direction 
[and there are ten different positions which may be the 
final resting place for the arm 64. In conjunction with 
the final resting positions for the contact arm 64, there 
are a plurality of stationary contacts 111, (10 in num 
ber). These contacts are individually selected by the 
position of the contact arm 64. As shown in FIG. 4, the 
contacts 111 are connected into a diode matrix 112 
which has output connections 113, as shown (FIGS. 4 
and 6), leading to each of seven numeral-indicating 
bars, or lights 115. These lights 115 will be energized 
in predetermined combinations so as to provide the in 
dication for a particular numeral from zero through 9, 
depending upon which of the stationary contacts 111 
has been selected by the arm 64. 
The details of the circuit for the diode matrix 112 are 

illustrated in FIG. 6. It will be understood that by the 
proper interconnection of a plurality of diodes 117, 
there will result a predetermined combination of ener 
gized circuits over selected ones of the connections 
113, to energize the indicator bars, or lights 115 that 
are selected. Thus, for example, when a circuit connec 
tion 119 (FIG. 4) is completed by the arm 64, it will en 
ergize two circuits in parallel. One is a circuit to illumi 
nate the indicator light 76 and the other will energize 
a circuit connection (FIGS. 4 and 6) that is shown as 
the lowermost wire of the left-hand circuit wires illus 
trated in FIG. 6. By tracing the circuits that are ener 
g'ized via the diodes 117, it may be observed that the 
outermost six bar lights 115 will'be energized, but not 
the middle horizontal bar. Consequently, the numeral 
zero will be illuminated on the panel 53. 

Operation of FIGS. 4—,.7 Modi?cation 
In light of the above description relating to the FIGS. 

1 and 3,'it will be clear to‘ one skilled in the art that the 
same basic concepts are involved in operating the elec 
tr'ical and electronic modification illustrated in FIGS. 
4-7. However, a difference in the manipulation in 
volves the mechanics of the arrangement which relates 
to the telephone-dial structure. ’ 
As indicated previously, the contact arm 64 is always 

rotated only in one direction and for a given number of 
angular steps. Also, the separate groups of digit nu~ 
meral indicating lights 65 and 66 correspond to the 
“add" and “multiply” scales 32 and 33 of FIGS. 1-3, 
respectively. Consequently the manipulation in order 
to carry out the modular ten type check digit formula 
is substantially similar to that of the hand-disk model 
(FIGS. 1-3), but is somewhat simplified. The telephone 
dial disk 57 is always rotated in one direction only and 
it automatically returns to the starting position (illus 
trated in FIG. 7) thereafter. 

In order to carry out the steps according to the for 
mula, the system will be first set to a starting position 
by dialing in the same number as that then appearing 
on the panel 53. That will automatically set the contact 
arm 64 to the “zero” position ane consequently light up 
the combination of bar lights 115 that are shown in 
solid lines in FIG. 7, which indicates a zero on the panel 
53. 
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Thereafter, commencing with the first digit of an ac 

count number, the finger hole 58 opposite the corre 
sponding number of the lighted series of lights 66, will 
be the one employed to dial in the “multiply" step for 
that digit. When this has been done, the other series of 
lights 65 will be illuminated while the series 66 will not. 
Consequently, at the next manipulative step in the for 
mula, the next digit of the account number will be se 
lected from the lighted series 65 and dialed in as be 
fore. This will cause the “ADD” accumulation that fol 
lows the earlier doubling of the “MULTIPLY” step. 
Each time such dialing is carried out, the switch 108 

is opened during the dialing action. Consequently, the 
multivibrator 90 is switched over to its opposite state. 
This is what controls the alternate illumination of the 
series of lights 65 and 66 so that each step will employ 
the proper series of numbers as the input. 

It may be noted that the switches 108 and 69 are in 
series in the DC power supply for the multivibrator 90. 
The plus voltage side is fed over the connection 91 and 
then via another connection 123 to one side of the 
switch 108. Then from the remote side of the other 
switch 69, there is a connection 124 back to plus volt 
age circuits in the multivibrator. Consequently, when 
ever either of these switches is opened, the powersup~ 
ply is temporarily removed and this causes the multivi 
brator to switch over to the opposite state. 
Whenever a zero digit in the account number is en 

countered, the push-button switch 69 will be activated. 
This will cause switching of the multivibrator to the op 
posite state and light the other group of lights 65 or 66. 
Consequently the [system is readied for the next step in 
the formula manipulations. 
While particular embodiments of the invention have 

been described above in considerable detail in accor 
dance with the applicable statutes, this is not to be 
taken as in any way limiting the invention but merely 
as being descriptive thereof. 
What I claim is: 
1. Check digit calculator for use with a standard 

modulo ten type check digit system, comprising in 
combination ’ 

means for storing the 10 numerals 0 through 9, 
means for displaying only one of said numerals at a 

time, and 
means for selecting that one of said numerals which 

represents the modulo-l0 check digit of a given 
whole number by manipulating said storing means 
relative to said display means in accordance with 
said modulo-l0 formula as applied to said given 
whole number, which comprises means for alter 
nately doubling and adding the individual digits of 
said given whole number taken in sequence, 

said doubled digits 5 through 9 being represented by 
the sum of the digits of the double quantity, 

said numeral representing the check digit being the 
tens complement of the alternately accumulated 
total. 

2. Check digit calculator according to claim I, fur 
ther comprising ' 

a face plate, , , 

a disk mounted for rotating behind said face plate, 
.and 

wherein said storing means comprises said numerals 
printed on said disk, and wherein 

said displaying means comprises a window in said 
face plate. 
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3. Check digit calculator according to claim 2, 
wherein 

said means for alternately doubling and adding com 
prises separate scales marked on opposite sides of 
an arcuate opening in said face plate, and 

said disk has an arcuate series of depressions concen 
tric with said arcuate opening, 

said depressions being radially aligned wiith said 
scale markings. I 

4. Check digit calculator according to claim 3, 
wherein 

said add scale comprisesnumbers one through nine 
spaced arcuately at equal intervals, and 

said doubling scale also comprises numbers one 
through nine but spaced arcuately at double said 
add-scale intervals, 

said depressions being 18 in number with one half 
being marked to be readily distinguishable from the 
other half, 

said arcuate opening extending one of said add-scale 
intervals beyond the ends of said add-scale num 
bers. 

5. Check digit calculator according to claim 4, 
wherein 

said disk numerals are arranged in inverse numerical 
order relative to said add-scale numbers and 
spaced arcuately at equal intervals that are arcu 
ately equal to said add-scale intervals. 

6. Check digit calculator according to claim 1, 
wherein I 

said storing means comprises a diode matrix, 
said displaying means comprises a group of illumin 

able elements for forming said numerals by being 
illuminated in different combinations, and wherein 

said alternate doubling and adding means comprises 
a rotatable switch having 10 positions equally 
spaced around a radial contact arm, 

means for moving said arm in one direction of rota 
tion only in steps of 36° or whole multiples 
thereof, 

circuit means for connecting said switch positions 
to said matrix, 

alternately selectable doubling and add scales cor 
responding with nine of said ten switch positions, 

said add scale comprising the numbers one through 
nine consecutively indicating said nine ‘switch 
postions, and 

said doubling scale comprising the numbers one 
through nine indicating sequentially the same 
switch positions as the add-scale numbers two, 
four, six, eight, one, three, ?ve, seven and nine 
respectively, all whereby said rotatable switch 
may be manipulated in steps as determined by 
said alternately selectable scales and in accor 
dance with said modulo-l0 formula. 

7. Check digit calculator according to claim 6, 
wherein 

said alternate doubling and adding means further 
comprises 

means for indicating which of said alternate scales 
should be employed during said modular ten for 
mula procedure, and 

a zero switch with circuit means for shifting said indi 
cating means to the opposite scale when a zero 
digit is encountered in said given whole number. 

8. Check digit calculator according to claim 1, 
wherein 
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10 
said storing means comprises a plurality of contacts 
on a rotary switch, and 

said displaying means comprises a group of illumin 
able elements for forming said numerals by being 
illuminated in different combinations, and wherein 

said alternate doubling and adding means comprises 
a rotatable switch arm for contacting said contacts 

individually, 
means for moving said arm in one direction only in 

steps of 36° or whole multiples thereof, 
circuit means including a diode matrix for connect 

ing said contacts to said illuminable elements, 
and ' 

alternately selectable doubling and add scales cor 
responding with all except one of said contacts, 

said add scale comprising the numbers one through 
nine consecutively indicating nine of said 
contacts, and 

said doubling scale comprising the numbers one 
through nine indicating sequentially the same 
contacts as said add-scale numbers two, four, six, 
eight, one, three, five, seven, and nine respec 
tively, 

all whereby said rotatable switch arm may be manip 
ulated in steps as determined in accordance with 
said alternately selectable scales and in accordance 
with said modulo-ten formula. 

9. Check digit calculator for use with a standard 
modulo-ten type check digit system, comprising in 
combination ' 

a ?at body member having a face plate, 
a disk mounted for rotation behind said face plate, 
an arcuate opening in said face plate concentric with 

said disk, 
a single numeral-sized window in said face plate lo 
cated diametrically across from said arcuate open 
ing, 

numbers one through nine spaced arcuately at equal 
angular intervals on one side of said arcuate open 
ing and forming an add scale on said face plate, 

numbers one through nine spaced arcuately at twice 
said equal angular interval from one another and 
located radially aligned with various of said add 
scale numbers but on the other side of said arcuate 
opening and forming a multiply scale, 

check digit numerals one through nine plus zero lo 
cated on said disk and spaced on a concentric arc 
with equal angular intervals as said add-scale num 
bers and being situated for individual display 
through said window, 

18 depressions on said disk located on a concentric 
are for coinciding with said arcuate opening and 
being arcuately spaced apart at equal angular inter 
vals equal to the intervals of said add scale, and 

a colored background strip for one half of said de 
pressions in order to indicate when the direction of 
rotation of said disk should be reversed, 

said arcuate opening extending circumferentially an 
angular amount such that a single add-scale angu 
lar interval of rotation of said disk may be added at 
either end of said add scale by manipulation using 
the end one of said depressions opposite the one or 
the nine of said add scale, all whereby said disk 
may be manipulated using said depressions in con 
junction with said multiply and add scales plus said 
colored strip and in accordance with said modulo 
ten formula. 
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