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1. 
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CHECK NUMBER COMPUTING AND PRINTENG 
APPARATUS 

Alton J. Torre, Woodbury, N.J., assignor to Radio Cor 
poration of America, a corporation of Delaware 

Filed Dec. 22, 1961, Ser. No. 161,593 
1 Claim. (C. 235-6) 

The present invention relates generally to character 
printing or recording. 
The object of the invention is to provide a simple and 

inexpensive apparatus for printing information, such as a 
multidigit number, and 'a check digit for that information. 
The apparatus of the invention comprises a group of 

digit printing elements, such as printing wheels, which are 
independently controllable. A group of members, such as 
rack and pinion gearing, is used to set the printing ele 
ments in position to print the digits desired. Another 
printing element, a check element, is driven by the group 
of members to a position such that the digit it prints added 
to the digits printed by the number printing elements al 
ways is an integral multiple of a preselected number. 
FIGURE 1 is a schematic, front elevational view of a 

preferred embodiment of the invention; and 
FIGURE 2 is a side elevational view of a portion in 

cluding one of the printing elements of FIGURE 1. 
Referring to the drawings, pinions 20, 22 and 24 are 

fixed to printing wheels 10, 12 and 14, respectively. The 
pinions and their printing wheels are rotatably mounted 
on shaft 18. The latter is fixed to a support, indicated 
schematically by symbol. 19. Racks 26, 28 and 30 engage 
and drive pinions 20, 22 and 24, respectively. The guides 
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Number indicating dials 60, 62 and 64 with digits 0 to 

9 on the surface thereon are associated with the racks 26, 
23 and 30, respectively. The pointers 80, 82 and 84, 
which are fixed to racks 26, 28 and 30, respectively, indi 
cate the digits selected for printing on the three wheels. 
The pointers are manually controlled. 

Spring 102 is loosely wound around shaft 18 and fixed 
at one end to printing wheel 16. The other end of the 
spring 102 is fixed to a support indicated by 103. The 
arrangement is such that the spring 102 tends to rotate 
printing wheel 16 in a direction opposite to the one which 
flexible member 49 and spring 100 tend to rotate the 
printing wheel 6. 
The ratio of the diameter of drum 44 to the diameter 

of pinions 20, 22 and 24 is such that the angle through 
which a gear rack rotates a printing wheel 10, 12 or 14 
is the same as that through which the cable 40 rotates 
the printing wheel 16. This requires the drum diameter 
to be twice the pinion diameter with the drive mechanism 
shown. 

Cable 40 is wound around drum 44 a number of turns 
equal to the number of printing wheels, when all printing 
wheels 10, 12, and 14 are at the zero position. Any de 
sired number of printing wheels is possible, however, only 
three are shown in FIGURE 1, as a matter of convenience. 

Initially all wheels are in the zero position. A number 
is selected for printing by moving the pointers 80, 82, 84 
adjacent to the digits desired. The pointers move the gear 
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70, 72 and 74 maintain the racks and pinions in engage 
ment and insure that the racks travel in the desired direc 
tion. The arrows 31 indicate the direction of rotation of 3 
the wheels 10, 12 and 14 in response to movement in 
the upward direction of the tooth racks. 

Printing wheel 16, shown at the left, is substantially 
identical to wheels 10, 12 and 14. A drum 44 is fixed to 
wheel 16 and both the drum and wheel are rotatably 
mounted on shaft 8. 
A flexible member 40, such as a cable or a string, is 

fixed at one end to drum 44 and at the other end to spring 
100. The latter is connected to a fixed point shown sche 
matically at 101. Cable 40 is wound around drum 44, 
and through pulleys 50, 52, 54, 56 and 58, and through 
apertures at the ends of racks 26, 28 and 30. When any 
one of the racks 26, 28 and 30 is moved in an upward 
direction, the cable 40 rotates the drum 44 and check 
wheel 16 in the direction indicated by arrow 4:1. The 
reverse occurs when any of the racks is moved in the 
downward direction. 

Printing wheels 10, 12, 14 and 16 each have similar 
printing means, such as raised type, on their outer circum 
ferential surface. For purpose of illustration, ten num 
bers, namely 0-9 are shown on each wheel. The printing 
medium may be a sheet of paper, tape or the like and is 
shown in FIGURE 2 as a tape 32, which passes next to 
corresponding portions of each of the wheels. For exam 
ple, with the wheels in the position shown, the position 
of the tape may be such that the number printed on the 
tape is 9 038. The printing mechanism may include a 
plurality of hammers, one for each wheel, and a plurality 
of hammer actuating means, one for each hammer. One 
of the hammers 33, and one of the actuating means, coil 
34, are shown in FIGURE. 2. An inked ribbon 36 is shown 
in FIGURE 2, next to the hammer 33. However, ribbon 
36 may be placed next to the printing wheel as long as 
the numbers on the printing wheels are rotated 180 on 
their vertical axis to present a mirror-like image. The 
tape, ribbon, hammers and coils are not shown in FIG 
URE 1. 
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racks and the gear racks position the printing wheels 10, 
12, 14. The gear racks also drive the cable 40, effectively 
shortening its length, and thereby at least partially un 
Winding the cable from the drum 44. This causes the 
wheel 16 to rotate in the direction indicated by arrow 4. 
The arrangement is such that the sum of the digits selected 
on wheels 10, 12 and 14, plus the check digit on wheel 
16 is always 10 or an integral multiple thereof. In the 
example illustrated, the digits to be printed are 9 038, giv 
ing a sum of 20 or 2X 10. If the number 038 is changed 
to 039, for example, the check digit changes from 9 to 8 
so that the sum remains 20. 

Although number printing dials 15, 10, 12 and 14 have 
been shown to be identical, number printing dial 16 could 
have an opposite digit sequence to the one shown in FIG 
URE 1, such that the sequence 0, 9, 8, 7, 6, 5, 4, 3, 2, 1 
is produced by a counterclockwise rotation. The flexible 
member 40 then would be wound around drum 44 in a 
direction opposite to the one illustrated in FIGURE 1, and 
that spring 102 would also be wound in the opposite 
direction. 

While not part of the present invention, the printer 
shown may be used with automatic reading apparatus. 
The latter may include means for detecting a missing or 
illegible digit and for determining the correct digit by sub 
tracting the sum of the remaining three digits from n x 10. 
The reading apparatus may also include means for auto 
matically inserting the correct digit in what is being read. 
What is claimed is: 
In combination, a plurality of identical number printing 

wheels; a check number printing wheel; a plurality of 
pinions, each fixed to a different number printing wheel; 
a drum fixed to the check number printing wheel; biasing 
means coupled to said check number printing wheel and 
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tending to rotate the same in a given direction; a plurality 
of gear racks, each engaged with a different pinion for 
rotating the pinions and printing wheels to different posi 
tions, each gear rack including a cable guide at its free 
end; a plurality of pulleys; and a cable which is fixed at 
one end to a chassis and which is looped through the pull 
leys and the cable guides of the gear racks, and around 
the drum on said check number printing wheel in a direc 
tion to oppose the bias imparted by the biasing means, 
and is fixed at its other end to said pulley, in such manner 



that movement of any gear rack causes rotation both of 
3 
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the number printing wheel coupled to the gear rack and the 
check number printing wheel. 

References Cited in the file of this patent 

2,070,763 
2,173,246 
2,193,929 
2,425,549 
2,444,549 
2,450,283 
2,527,734 
2,646,747 

UNITED STATES PATENTS 

Ward ----------------- Feb. 16, 
Aurbach --------------- Sept. 19, 
Lion ------------------ Mar. 19, 
Luhn ------------------ Aug. 12, 
Anderson --------------- July 6, 
Jones ----------------- Sept. 28, 
Isserstedt -------------- Oct. 31, 
Reumerman ------------ July 28, 

1937 
1939 
1940 
1947 
1948 
1948 
1950 
1953 

10 

a. 

4. h 
2,646,923 Reumerman et al. ------- July 28, 1953 : 
2,661,896 Luhn ------------------ Dec. 8, 1953 
2,722,378 Helmig et al. ----------- Nov. 1, 1955 
2,867,168 Roth ------------------- Jan. 6, 1959 
2,950,048 Luhn ----------------- Aug. 23, 1960 
3,033,450 Zitnik ------------------ May 8, 1962 
3,105,636 Greene ------------male as aw a Oct. 1, 1963 
3,109,587 Rooks M W - m - Dr A - w -- --- Nov. 5, 1963 

FOREIGN PATENTS 
595,554 France ----------------- Oct. 5, 1925 

OTHER REFERENCES 
IBM Technical Disclosure Bulletin, vol. 3, No. 3 August 

1960. 


