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ABSTRACT OF THE DISCLOSURE 
A rotary printing cylinder has a limited number of cir 

cumferential rows of type faces and is moved by tabulat 
ing means in opposite directions to selected locations along 
a line of impression areas of a sheet disposed between 
an axial line of type faces and a corresponding number of 
printing hammers. A control circuit controls the tabula 
tion of the printing cylinder with the printing hammers 
to desired locations, the selection of type faces, and the 
operation of the printing hammers when the printing cylin 
der is in a desired location. 

assassistems 

Background of the invention 
The present invention relates to a high speed printing 

apparatus provided with a continuously rotating printing 
cylinder. 
The U.S. Patent 2,776,618 dicloses a printing appara 

tus in which a printing cylinder has such a length as to 
provide a type face for each impression area along a line 
of a sheet, so that a great number of circumferential rows 
of type faces, and a corresponding great number of print 
ing hammers has to be provided, which is expensive. 
The U.S. Patent No. 2,936,704 and the German Patent 

No. 871,082 disclose printing apparatus with type bars or 
type chains moving in line direction over an impression 
area, while the selected type faces are pressed by print 
ing hammers against the impression area to produce im 
prints when arriving at the desired printing location. 
The U.S. Patent No. 2,831,424 discloses a chain print 

er in which only the digits from 0 to 9, and a few symbols 
are provided on a short chain which is transported by a 
carriage in front of the impression area. Printing ham 
mers are also arranged on a slide, and whenever the in 
pression areas covered by the type faces of the chain have 
been imprinted, the slides carrying the type chain and the 
printing hammers are tabulated to another location, where 
another imprint is made of the type faces of the chain. 
The disadvantage is that the cost of the apparatus is low 
because only type faces representing digits are used so 
that the length of the chain can be short and a small num 
ber of printing hammers can be used. 
The serial printer disclosed in the U.S. Patent No. 

2,950,347 discloses a printing cylinder with peripheral 
type faces arranged in a spiral line. In order to print each 
character, the printing cylinder has to make four revolu 
tions, which reduces the printing speed to the speed of 
a standard electric typewriter. 

Summary of the invention 
It is one object of the invention to improve the known 

printing arrangements, and to provide a high speed printer 
of simple construction which can be inexpensively manu 
factured. 
Another object of the invention is to provide a printing 

arrangement in which a printing cylinder can be tabulated 
in opposite directions to selected desired locations where 
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2 
imprints are made by the type faces of the printing cylin 
der. 

Another object of the invention is to provide a printing 
arrangement with a tabulated printing cylinder which has 
a selected number of circumferential rows of type faces 
representing in each row the same system or font of char 
acters, such as letters, digits and symbols, and to tabulate 
the printing cylinder with a corresponding number of im 
pression hammers along a line of impression areas whose 
number is substantially greater than the limited number 
of circumferential rows of type faces on the printing cylin 
der. 

Another object of the invention is to provide a printing 
cylinder adapted to move stepwise for printing single char 
acters, or in tabulating jumps for printing long words or 
in spaced columns of a form. 

With these objects in view, a printing arrangement ac 
cording to the invention comprises a rotary printing cylin 
der means haiving a selected limited number, for example 
eight circumferential rows of type faces, tabulating means 
for moving the printing cylinder means in opposite axial 
directions, drive means for rotating the printing cylinder 
means, and impression means tabulated with the printing 
cylinder means for producing impressions of type faces 
of the rotary printing cylinder means on impression areas. 
The type faces of each circumferential row represent 

the same System of characters, which may be alphanu 
merical letters, digits and symbols, and are axially spaced 
from each other a given distance. The printing cylinder 
means is movable in axial direction to a number of loca 
tions which is substantially greater than the selected limited 
number of circumferential rows of type faces. The loca 
tions of the printing cylinder means, and the correspond 
ing impression areas of an imprint receiving sheet are 
Spaced from each other the same given distance as the 
circumferential rows of type faces are spaced in axial 
direction. 

Drive means rotate the printing cylinder means con 
tinuously between a plurality of printing positions in which 
‘different axial lines of like type faces are located opposite 
a line of impression areas in a position of readiness. The 
impression means include printing hammers, and selected 
hammers press a sheet against an inked ribbon, and the 
ribbon against the respective selected type faces of the 
axial line of type faces which is located opposite a line of 
impression areas of the sheet opposite the printing ham 
merS. 

In the preferred embodiment, the printing cylinder 
has only eight circumferential rows of type faces so that 
not more than eight characters can be printed between 
two tabulating operations. Preferably, axially movable 
carriage means support the printing cylinder for rotation 
and the printing hammers for movement toward and 
away from the printing cylinder, and it is advantageous 
to provide separate slides for the printing hammers and 
the printing cylinder and to move the two slides in 
Synchronism in axial direction of the printing cylinder 
during tabulation. 

In the preferred embodiment of the invention, the 
printing operations take place under the control of an 
electric circuit including an electronic storage means which 
determines the selection and operation of the printing 
hammers, and the tabulation movements of the slides with 
the printing cylinder and printing hammers to desired 
locations. The electronic storage means have preferably 
twenty-four storage locations so that it is possible to write 
words having up to twenty-four letters, although the 
printing cylinder has only eight rows of type faces. The 
tabulating means are capable of axially shifting the print 
ing cylinder not only over long distances, but also in single 
steps having a length equal to the distance between two 
adjacent circumferential rows of type faces. As compared 
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with a serial printer in which each step of a carriage cor 
responds to the space required for printing a single charac 
ter, eight characters can be printed at extremely high 
speeds between two tabulations. As compared with con 
ventional printers for accounting machines in which 
printing wheels or type bars have to be individually set 
to printing positions, the printing speed is also sub 
stantially increased. 

Since the tabulating operations of the printing cylin 
der, and the selection and actuation of the printing 
hammers is controlled by an electronic storage means, 
it is not only possible to manually introduce the words 
and numbers to be printed into the electronic storage 
means which then control the printing operation, but it 
is also possible to enter data derived from a computer 
into the electronic storage means, and to control the 
printing operations accordingly. 
A particular advantage of the construction of the 

present invention is that it can be operated like a con 
ventional typewriter to print one character after each 
step of the printing cylinder. In this event, the printing 
cylinder is tabulated stepwise distances equal to the dis 
tance between two adjacent rows of type faces on the 
printing cylinder. Only the outermost circumferential 
row of type faces on the left end of the printing cylinder 
is used for printing, and after each imprint, the printing 
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cylinder is tabulated one step. In this manner, each . 
printed letter becomes immediately visible when the print 
ing cylinder moves one step to the right. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, both 
as to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
cific embodiments when read in connection with the ac 
companying drawings. 

Brief description of the drawing 
FIG. 1 is a fragmentary perspective view illustrating 

an embodiment of the printing arrangement of the inven 
tion, and 
FIG. 2 is a schematic circuit diagram illustrating the 

electric control of the tabulating and printing operations 
of the apparatus illustrated in FIG. 1. 

Description of the preferred embodiment 
The printing apparatus illustrated in FIG. 1 is mounted 

between two vertical frame walls, of which only one 
wall 1 is illustrated. An electric motor 2 is mounted on 
a stationary frame part, not shown, and has a pulley 3 
driving another pulley 5 through a belt 4. Pulley 5 is 
secured to a shaft 6 which carries a power roll, shown 
to be a snatch roll 7 having axially extending teeth. The 
ends of shaft 6 are mounted in bearings in the frame 
walls, the right-hand end portion of shaft 6 being omitted. 
A toothed pulley 27 is secured to shaft 6 adjacent 

pulley 5 and is connected by a toothed belt 26 with an 
other toothed pulley 25 secured to a shaft 24 mounted in 
bearings of the frame walls, the right end portion of 
shaft 24 being omitted. The tension of belt 26, and the 
precise angular position of pulley 25 in relation to pulley 
27 can be adjusted by an adjusting lever 71 mounted 
on a pivot 72 and adjustable by means of a screw 73 
So that a pin 74 presses belt 26 in upward direction. A 
roller 75 has journals mounted in vertical slots of forked 
arms of lever 71 and is urged by a spring 76 secured to 
a stud 74 to urge the upper portion of belt 26 in down 
ward direction so that the belt is tensioned. By adjust 
ment of screw 73, small adjustments of the angular posi 
tion of shaft 24 in relation to the angular position of 
Snatch roll 7 can be carried out. 

Eight printing hammers 8 are mounted on a slide 14 
which has a portion 14a guided for axial movement along 
a supporting rod 16, and another portion guided for 
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4. 
longitudinal movement on a guide rod 61. A rod 8a. 
secured to slide 14 passes through slots 8b in printing 
hammers 8 so that the same are guided for longitudinal 
and angular movement. Springs 19 urge printing hammers 
8 upward to an inoperative position in which projecting 
teeth 8' of the printing hammers are located spaced from 
the teeth of snatch roll 7, but each printing hammer is 
operated by a corresponding selector lever 18, the se 
lector levers being mounted for pivotal movement on a 
shaft supported by slide 14. Printing magnets 17, which 
can be selectively energized as will be described herein 
after, respectively cooperate with selector levers 18 to 
turn the same to positions in which projections 18' urge 
the respective corresponding printing hammer to turn 
about pin 8a downward against the action of the re 
spective spring 19 to an operative position in which the 
projecting tooth 8 is engaged by a tooth of Snatch roll 
7 which drives any coupled printing hammer in longi 
tudinal direction to an end position in which the Snatch 
roll releases projecting tooth 8 so that the respective 
spring 19 returns the actuated printing hammer to its 
initial position after de-energization of the respective 
printing magnet 17. 
Another slide 23 has one end mounted for movement 

along shaft 24, and another end on which a pair of rollers 
32, 33 is mounted for movement toward each other and urged by a connecting spring 33a into engagement with 
opposite sides of a guide rail. 34. A gear 28 is mounted 
on slide 23 for movement along shaft 24 and is con 
nected to the same for rotation so that gear 28 drives 
another gear 29 which is mounted on slide 23 in all dis 
placed positions of slide 23. 
A printing cylinder 13 is secured to gear 30 for rota 

tion, and has a selected number of circumferential rows 
31 of type faces. The eight axial sections of printing 
cylinder 13, each of which carries a circumferential row 
31 of type faces, are respectively located opposite the 
eight printing hammers. Each circumferential row of type 
faces represents the alphanumerical system of characters, 
for example, the ten digits, the letters of the alphabet, 
and the usual symbols, and the same character is repre 
sented by the type faces forming axial lines on the pe 
riphery of the printing cylinder. The axial line of digits 
1 and an adjacent avial line of capital letters A are 
illustrated in FIG. 1. 
The drive means 2 to 5, 24 to 30 rotate printing cylin 

der 13 so that the axial lines of type faces representing 
the same character are successively placed in a position 
of readiness located directly opposite the line of printing 
hammers 8. An inked ribbon 21 is supplied from a reel 
22 and wound up on another reel, not shown, so that the 
inked ribbon is located adjacent the axial line of type 
faces which is in a position of readiness. An impression 
receiving sheet 20, shown in broken lines, is located be 
tween the inked ribbon 21 and the printing hammers 8 
and can be transported in the usual manner so that suc 
cessive lines of sheet 20 are located in the plane in which 
printing hammers 8, inked ribbon 21, and the line of type 
faces in the position of readiness are located. 

Since printing cylinder 13 can move with slide 23 
across the entire width of sheet 20, the rows 31 of type 
faces can be moved between a number of locations which 
is substantially greater than the number of circum 
ferential rows 31 of type faces and corresponds to the 
number of impression areas on a horizontal line of sheet 
20, each impression area having a sufficient width to re 
ceive one printed character. The axial distance between 
adjacent circumferential rows of type faces is the same 
as the width of an impression area. . . 
When a line of type faces representing a selected char 

acter is located in the position of readiness opposite the 
printing hammers and one or several printing magnets 
17 are energized, the respective printing hammer or ham 
mers are moved to the operative position and engaged 
by the power roll 7 which drives the respective printing 
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hammer or hammers against the corresponding impres 
sion areas of sheet 20 so that the same are pressed against 
ribbon 21 which is pressed against the respective type 
faces in the position of readiness, so that the respective 
character is printed. If the respective character is re 
quired only once in the respective eight impression areas, 
only one printing hammer is actuated, but if the re 
spective character is to appear more than once in the 
row of eight impression areas, the corresponding number 
of printing hammers may be simultaneously actuated. 
During further rotation of printing cylinder 13, other 
characters assume the position of readiness and the print 
ing hammers are correspondingly selected and actuated 
until all eight impression areas are imprinted. However, 
if only the first printing hammer is actuated at any time, 
and printing cylinder 13 is moved single steps, only the 
first circumferential row of type faces is used for print 
ing single characters. 
The left end of shaft 6 carries a gear 9 meshing with 

gear teeth 10 of a code wheel 10 having angularly spaced 
coded marks 10a which pass photoelectric sensing means, 
Schematically indicated at 12, in succession during rota 
tion of shafts 6 and 24. The transmission ratio of gears 
9, 10 is selected so that the angular positions of code 
wheel 10 corresponds to angular positions of printing 
cylinder 13. In this maner, an impulse is produced by 
the sensing means 12 sensing a different coded mark 
Whenever a corresponding character is represented by 
type faces located in an axial line opposite printing ham 
mers 8 in the position of readiness. Consequently, sens 
ing means 12 will produce an impulse representing the 
character which at any moment is in a position to be 
printed. 

Shaft 6 carries a worm gear 43 meshing with a gear 
44 on a shaft 45 which carries at one end a pulley 47 
transmitting motion through a belt 46 to another pulley 
48 secured to a shaft 42 which is connected to one cou 
pling part of an electromagnetically operated coupling 
means 49 whose other coupling part is connected with a 
tabulating shaft 42 so that shaft 42 is rotated in clock 
wise direction as viewed in FIG. 1 when belt 46 moves 
in the direction of the arrow A corresponding to the 
direction of rotation of motor 2. 
The other end of shaft 45 carries a gear 50 mesh 

ing with a gear 51 which drives a shaft 41' connected 
with one coupling part of an electromagnetically op 
erated coupling means 52 whose other coupling part is 
connected with tabulating shaft 42. Gear 5 and shaft 
41' turn in the counterclockwise direction indicated by 
arrow B, so that, depending on which of the coupling 
means 49 or 52 is energized, tabulating shaft rotates in 
clockwise or counterclockwise direction. 

Shaft 42 carries a toothed pulley 41 connected by 
toothed belt 36 to another toothed pulley 39 which is 
mounted on an adjustable support 40 by which the ten 
ision of belt 36 can be adjusted. A clamping member 37 
is Secured by screws to slide 23 and clamps the same to 
belt 36 So that rotation of tabulating shaft 42 in clock 
wise direction will move slide 23 with printing cylinder 
13 to the right as viewed in FIG. 1, while rotation of 
tabulating shaft 42 in counterclockwise direction will 
move slide 23 to the left as viewed in FIG. 1. 

Tabulating shaft 42 also carries a toothed pulley 59 
connected by a toothed belt 15 with another toothed 
pulley 60. Slide 14 is secured to belt 15 and moves with 
the same. Depending on the direction of rotation of the 
tabulating shaft 42, belt 15 and thereby slide 14 with the 
printing hammers 8 will move toward the left or right 
as viewed in FIG. 1. . . 
The transmission means 41, 36, 39 and 59, 15, 60 

are designed to move slide 14 and slide 23 at the same 
speed in rigid synchronism so that the printing ham 
mers 8 are always located opposite the respective associ 
ated circumferential rows of type faces 31. Therefore, 
slides 14 and 23 constitute carriage means supporting 
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6 
printing cylinder 15 and the impression means 8, 18, 17 
for synchronous movement. Transmission means 43 to 
48, 42, 50, 51, 41' with reversing coupling means 49 
and 52 constitute a reversing transmission connecting the 
drive means 2 to 6 with the tabulating shaft 42. 

Tabulating shaft 42 carries two ratchet wheels 53 and 
54 whose teeth face in opposite directions of rotation. 
Each ratchet wheel 53, 54 cooperates with a pawl 55, 56 
so that each pawl and ratchet wheel constitutes an arrest 
ing means for arresting tabulating shaft 42 rotating in 
opposite directions. Each pawl 55 and 56 constitutes the 
armature of a pair of electromagnets 58, 58' and 57, 57 
by which pawls 55, 56 are controlled to either engage, 
or release the respective ratchet wheel. When pawl 55 is 
operated to engage ratchet wheel 53, rotation of tabulat 
ing shaft 42 in clockwise direction is stopped, and upon 
operation of pawl 56, ratchet wheel 54 stops rotation of 
tabulating shaft 42 in counterclockwise direction. Ener 
gization of electromagnets 57 and 58 will stop rotation 
of tabulating shaft 42, while energization of electro 
magnets 57 and 58' will operate the ratchet pawls 55 
and 56 to release the ratchet wheels 53 and 54 so that 
tabulating shaft 42 is freely rotatable. 
As will be explained in greater detail hereinafter, elec 

tromagnets 57, 57, 58, 58' are operated by the control 
circuit shown in FIG. 2. Assuming that the rotating 
tabulating shaft 42 has caused movement of printing cyl 
inder 13 and of printing hammers 8 to a desired location 
for printing on sheet 20, the respective electromagnet 57 
or 58, depending on the direction of movement, is en 
ergized and stops tabulating shaft 42 in an exactly defined 
position in which printing cylinder and printing hammers 
8 are located at the desired location so that electromag 
nets 57 and 58 constitute location controlling means. 

In order to reduce the impact of ratchet wheels 53, 
54 on the respective actuated pawls 55, 56, an electro 
magnetically operated brake 62 is energized by the con 
trol circuit shortly before the printing cylinder arrives in 
the desired position. When pawls 55 and 56 are retracted 
from the ratchet wheels 53, 54, brake 62 holds tabulating 
shaft 42 in the desired angular position. Springs are pro 
vided for controlling the position of pawls 55, 56 when 
the controlling magnet fails. 

Tabulating shaft 42 carries a sprocket wheel 63 whose 
teeth 64 engage a series of holes in an endless tape 65 
which is guided about a pulley 66. Tape 65 has coded 
marks representing all locations of carriage means 23, 14 
with printing cylinder 13 and impression means 8, 18, 17 
so that the number of coded marks on endless tape 65 is 
the same as the number of steps which printing cylinder 
13 can move in axial direction. In the embodiment of 
FIG. 1, 128 locations of the printing cylinder 13 and of 
the impression means 8, 19, 4 are possible, the number 
of impression areas in each line of sheet 20 being some 
what smaller. 

Photoelectric sensing means 70 senses the coded marks 
on tape 65 and produces impulses representing the sensed 
coded mark, the angular position of tabulating shaft 42, 
and the actual location of printing cylinder 13 and im 
pression means 8, 18, 7. Depending on the coded marks 
on tape 65, coupling means 49, 52, brake 62 and location 
controlling magnets 57, 58 can be synchronously ener 
gized. 
The printing control and the control of the tabulating 

movement of the printing cylinder is effected by an elec 
tronic control circuit which is shown in schematic form 
in FIG. 2. A central computing unit 100 is connected 
with the input register 110 by means of input lines 101, 
102 and feedback lines 103. Input lines 101, which con 
sist of four channels, serve to interrogate the printer 
from the computing arrangement 100. The actual oper 
ating condition of the printer is fed back by the feed 
back lines 103 which also consist of four channels. If 
the printer is ready for transfer, commands and charac 
ter information is transferred in parallel over the infor 
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mation lines 102 which consist of eight channels and a 
clock channel. The transferred command combinations, 
which precede the bit transfer corresponding to the actual 
information, are decoded in the input register 110 and 
stored therein. The commands consist of "red print,” 
"paper transport,” and "tabulation.' A command "black 
print" is omitted since this command is automatically set 
by the signal for starting the transfer at the beginning of 
a sentence and may be superseded when appropriate by 
the "red print” command. The command "paper advance' 
is always accompanied by a paper location information 
depending on the desired arrangement on the form sheet. 
No further explanation regarding the commands “red 
print” and "paper transport' will be given in the follow 
ing, since these functions take place in conventional fash 
ion and do not form a part of this invention. 

All bit-combinations, which originate in the computing 
arrangement 100 and reach the input register 110 over the 
lines 102, are conducted into the central register 120 by 
lines 111. The central register 120 serves as a temporary 
storage. Furthermore, a timing clock 130 is started for 
each bit combination by the clock channel of the infor 
mation lines 102 and by line 112. The combination which 
is in temporary storage in the central register 120 is con 
nected to the parity check switching arrangement 190 by 
means of lines 122/123. This parity check is timed by the 
clock 130 over line 131, and the result of the check is fed 
to the input register 110 over line 191. 
The command "tabulate” contains the desired location 

of the printing cylinder in which the right-most character 
of the word is to be printed later. This desired location 
address which is a binary combination representing one 
of the 128 selectable print positions of the printing cylin 
der 113 is, as previously mentioned, temporarily stored in 
the central register 120 and reaches the buffer storage 
140 over line 121. This buffer storage 140 consists of 
eight storage locations of eight bits each in the X direc 
tion and it consists of four storage levels in the Y direc 
tion. The eight storage locations in the X direction cor 
respond to the eight circumferential rows of characters 
of the printing cylinder 13, that is each of these storage 
locations in the X direction accepts the information which 
is to be printed in one of the eight printing positions cor 
responding to the eight rows of type faces 31 between 
each of two successive tabulating operations. If the word 
contains more than eight characters, a tabulating opera 
tion of the printing cylinder must be interposed between 
the print-outs. Three of the four levels in the Y direction 
of the storage 140 serve to accept data, so that 8x3-24 
storage locations are available for data storage. The 
fourth level of this storage in the Y direction serves to 
store the desired location address at which the print-out 
is to take place, that is the printing position at which the 
right-most character of the word to be printed is to be 
placed. The X coordinate counter 150 which has eight 
states corresponding to the number of storage locations 
of the storage 140 in the X direction, and the Y coor 
dinate counter 160, which has a zero position and three 
further positions in which the three data storage levels in 
the Y direction may be energized serve to energize the 
individual storage locations. The fourth level of storage 
140 in the Y direction, which, as previously mentioned, 
serves to store the address of the desired location, is en 
ergized separately. 

In order to store the desired location address, the Y 
coordinate Y4 is selected by line 118, while the X counter 
150 is set to the position X1 over line 114. The X counter 
150 is connected to the storage 140 by lines 151. The read 
write pulses of clock 130 are directed to the storage by 
lines 132 and control the transfer of the location address 
combination from the central register 120 and to the 
buffer storage 140. The address is then stored in the buf 
fer storage 140 at the coordinates Y4-X1. 
The combination "start of information” serves to termi 

nate the transfer of commands to initiate the transfer of . 
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8 
information. Each information is checked in the previous 
ly described manner, the clock 130 is started, and the com 
bination is made ready for storage over lines 121. The 
maximum word length which can be transferred is, as 
mentioned above, a 24-character word. The timing of the 
two counters 160, 150 is such that the X counter 150 is ad 
vanced by one unit for each transferred information over 
line 114, while the Y counter 160 is advanced over line 
117 only after the first, 9th, and 17th character. The 
transfer of information starts with the right-most char 
acter of the word. The first character is stored in the stor. 
age position corresponding to the coordinates X1-Y1, the 
Second character in the storage position X2-Y2, etc. and 
the 24th character then is stored in the storage position 
X8-Y3. 

Corresponding to the organization of the storage 140 
and the arrangement of the type cylinder 13 with eight 
annular rows of type faces, a subdivision of the 24-place 
word into three blocks results wherein the block 1 (XY1 
X8Y1) contains the first to the eighth character, block 2 
(X1Y2-Y8Y2) contains the 9th to the 16th character and 
block 3 (X1Y3-Y8Y3) contains the 17th to 24th charac 
ter. Since the 24-character word must be printed in three 
steps, each of the three blocks must have a different loca 
tion address assigned to it. Block 1 (1st through 8th char 
acter) corresponds to the storage coordinate Y1, block 2 
(9th through 16th character) corresponds to the storage 
coordinate Y2, block 3 (17th through 24th character) cor 
responds to the storage coordinate Y3. The setting of the 
Y coordinate counter after the storage has been effected 
indicates how the previous desired address must be cor 
rected in order to assure a correctly positioned printing of 
the word. To achieve this the Y coordinate counter 160 
cooperates with the so-called marking generator 170. A 
marker 2 is set at the printing of the third block, which 
corresponds to the storage coordinate Y3. This marker 
diminishes the desired address by 16. At the printing of 
the second block, corresponding to the storage coordinate 
Y2, a marker 1 is set and diminishes the address by -8. 
For print-out of the first block, corresponding to Y1, the 
address is left unchanged. 
The end of the information transfer, and thereby the 

end of the complete transfer, is signified by the combina 
tion signal "end of sentence,” which is recognized in the 
input register and initiates the execution of the transferred 
commands and the print-out of the information. If one 
block is not completely filled when the characters are 
transferred, for example, if the word only has 11 places, 
the remaining storage position of this block, that is the 
12th to 16th storage positions of the corresponding Y 
coordinate are filled with the combination signifying 
"empty position.” The reason for this will be explained 
later. 
The execution of the commands can begin after the in 

formation transfer. As previously mentioned, the opera 
tion “black print” is initiated by the combination "begin 
ning of sentence” and is cancelled by the transmission of 
the command "red print,' after the decoding thereof. The 
commands "paper advance” and "tabulation' are, as pre 
viously mentioned, initiated by the combination "end of 
sentence.” The core storage position X1-Y4is interrogated 
over line 118 at the beginning of the tabulating operation. 
For this, the X counter 150 is set to the position X1 over 
line 114. The line 116 serves to block the outputs of the Y 
counter whereas the marking functions remain set in the 
mark register 170 over line 161. The desired location ad 
dress, which is stored in the core storage position X1-Y4 is 
read out and the signal reaches the central register 120 
over line 142. It is stored in this register during the time of 
the shift operation. This desired location address is lim 
mediately rewritten into the storage over line 121. A parity 
check of the address in the central register 120 is carried 
out in the parity check arrangement 190 over lines 122 
and 123. The location address furthermore reaches, the 
location address computer 180 over line 125. There it is 
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reduced by -8 or -16 by marking generator 170, de 
pending on the block which is to be printed out. The lo 
cation address which has been corrected by the marker 
reaches the address comparison arrangement 200 over line 
181. The actual location address of the printing cylinder 
which is contained in the coded impulse of photoelectric 
sensing means 70 FIG. 1, is conducted to the location ad 
dress comparison arrangement by line 201. The direction 
is now computed from the two signals, that is it is comput 
ed whether the desired location address is larger or smaller 
than the actual location address, thus yielding the direction 
in which the printing cylinder must be moved in order to 
reach the desired print-out location. This direction is 
transmitted to the tabulation logic 210 by line 202 and is 
stored therein. 

Since the braking of the movement of carriage means 
23, 14 of the printing cylinder and the printing hammers 
requires a certain amount of time, the brake 62 must be 
energized one printing location before the desired loca 
tion. For this purpose, the tabulation logic 2.0 transmits 
over line 211 a --1 or -1 signal to the marker register 
170 depending on the direction of the carriage movement. 
The signal -1 signifies a movement to the left while the 
signal -1 corresponds to a movement to the right of the 
printing cylinder and the print hammer slides 23, 14. This 
directional signal now follows the marker 3, which changes 
the desired address additionally by a --1 or -1 value in 
addition to the correction of -8 or -16. 

After a further comparison for correspondence of the 
two codes at the comparison arrangement 200, the move 
ment of the printing cylinder and the printing hammer 
carriage means 23, 14 is initiated over lines 212 if no 
equality exists. The lines 212 lead to an amplifier ar 
rangement 220 which serves to energize coupling 49 for a 
movement to the right or coupling 52 for movement to the 
left, depending on the indicated direction. The coder sig 
nals emanating from the photoelectric sensing means 70 
is changed by the movement of tabulator shaft 42 since 
this signal represents the actual location address. Each 
new actual location address is transmitted over line 213 
and initiates a new comparison of the actual location ad 
dress with the address of the desired location. Shaft 42 and 
the printing cylinder 13 and print hammers 8 continue 
to move until a coincidence between the two coded loca 
tion signals in the comparison arrangement 200 occurs. At 
that moment, the brake 62 and the magnets 57 and 58 are 
switched in by lines 212 and the amplifier arrangement 220 
while the couplings 49 and 52 are switched out. After the 
braking phase is finished and a certain Swing out time has 
passed, the tabulating operation is ended and the printing 
cylinder and printing hammer slides 23 and 14 are in the 
correct position for printing. After the Swing out time the 
magnets 57 or 58' serve to disengage the stopping pawls 
55 or 56 from ratchet wheels 53, 54 so that the shaft 42 is 
only held by the brakes 62. 
Now the actual printing operation takes place and only 

that information block whose marker previously deter 
mined the tabulated location is printed. The Y coor 
dinate counter 160 energizes the corresponding Y coor 
dinates of the storage 140 via line 162. The coded mark of 
code wheel 10, which corresponds to the character at 
that moment opposite the print hammers 8 in a position 
of readiness, is sensed by sensing means 12, and the re 
spective coded impulse reaches the print comparison stage 
230 over line 231. 
The X counter 150 is now reset by the timing channel 

232 for a full cycle, in which all eight storage positions 
of the block are read out and immediately again entered 
into the storage. The characters which have been read 
out, reach the central register 120 over lines 142 and 
from there reach the check arrangement 190 over lines 
122/123 and the print comparison stage 230 over lines 
122/124. Here, a comparison to determine coincidence 
is made between the eight characters of the storage 140 
with those coded signal combinations of the photoelec 
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10 
tric sensing means 12 which represent a character op 
posite the printing hammers in the position of readiness. 
When a coincidence is determined, this information is 
transmitted to the print logic arrangement 240 over line 
233 and from there the corresponding printing magnet 17 
is energized over an amplifier arrangement 250 and lines 
241. This comparison of the eight stored characters and 
the continuously changing code combinations of the sens 
ing means 12 which correspond to the rotation of the 
printing cylinder 13 takes place until all eight printing 
locations have had coincidence in the print logic arrange 
ment 40. 

It should be noted that the information “empty space' 
is interrogated separately and that in this case the actua 
tion of the print hammer is prevented. It should again 
be noted here that a block is filled with “empty space in 
formation. If the block were not filled by the combina 
tion corresponding to "empty space,” those four storage 
positions not filled in the new transfer would still con 
tain the old character and would cause an incorrect 
printing of the word. 

After one block has been processed, a pulse is sent 
to the Y counter 160 by the print logic arrangement 240, 
thereby advancing this counter to the next Y coordinate. 
Simultaneously, the marker is changed from 2 to 1 or 
from 1 to Zero, so that for the new location address 
comparison, the desired location address is modified by 
-8 and 3-1 or by 0 and +1. The printing cylinder and 
print hammer slides are then shifted into a position in 
which block 2 or block 1, respectively, are printed out, 
depending on how many characters were contained in 
the information to be printed out. After the printing cyl 
inder and printing hammer slides have reached the true 
desired location and the respective characters have also 
been printed out, the Y counter is reset to the position 
YO by a signal on line 242. Thus, a feedback signal is 
sent to computing arrangement 100 over line 103 signi 
fying that the print out of the word is finished and that 
the printer is now ready for receiving new commands 
and characters. 

It should further be noted that preferably all numbers 
are contained in one quadrant of the circumference of 
the printing cylinder 13. Furthermore, the print logic 240 
is so arranged that it counts the print signals arriving 
from the comparison stage 230 in such a manner that the 
feedback signal is sent to the Y coordinate counter 160 
When eight print signals have been generated, independent 
of whether the type cylinder 13 has or has not completed 
a full revolution. Thus, for exclusively numerical print 
ing, a great deal of time may be saved which may be used 
for the next tabulating operation during completion of 
the revolution. 

It Will be understood that each of the elements de 
Scribed above, or two or more together, may also find 
a useful application in other types of printing arrange 
ments differing from the types described above. 

While the invention has been illustrated and described 
as embodied in a tabulated printing cylinder having a 
Small number of circumferential rows of type faces re 
spectively representing the same system of characters, it 
is not intended to be limited to the details shown, since 
various modifications and structural changes may be made 
without departing in any way from the spirit of the pres 
ent invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can by 
applying current knowledge readily adapt it for various 
application without omitting features that, from the stand 
point of prior art, fairly constitute essential characteris 
tics of the generic or specific aspects of this invention 
and, therefore, such adaptations should and are inttended 
to be comprehended within the meaning and range of 
equivalence of the following claims. 
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- What is claimed as new and desired to be protected by 
Letters Patent is set forth in the appended claims: 

1. Printing arrangement comprising, in combination, 
printing cylinder means having a selected number of cir 
cumferential rows of type faces axially spaced from each 
other a given distance, the type faces of each row rep 
resenting a complete font of characters for at least alpha 
numerical printing and forming a plurality of axial lines, 
each line having type faces representing the same char 
acter; drive means for rotating said printing cylinder 
means between a plurality of printing positions in which 
all said lines are during each revolution successively lo 
cated in a printing line in a position of readiness so that 
during one revolution of said printing cylinder means all 
type faces of the fonts traverse said printing line and 
are located opposite impression areas of the same; impres 
ision means including a selected number of printing ham 
mers respectively located opposite said rows of type faces 
in a line extending along said printing line and being 
spaced from each other said given distance so as to co 
operate with the type faces of the line of type faces of 
said printing cylinder means located in said printing line; 
carriage means supporting said printing cylinder means 
and said impression means; means supporting said car 
riage means for movement in axial direction between a 
predetermined number of locations in which said type 
faces are located, respectively, opposite impression areas 
of said printing line; reversible tabulating means connect 
ed with said carriage means for moving the same with 
said printing cylinder means and said impression means 
in opposite directions to selected locations and impres 
sion areas along said printing line, said predetermined 
number of locations being substantially greater than said 
selected number; actuating means for moving in each io 
cation any printing hammer toward said printing cyl 
inder as a selected type face of a correlated row of type 
faces traverses said printing line; and control means for 
operating said tabulating means and said actuating means 
so that impressions are made on selected impression areas. 

2. Printing arrangement as claimed in claim 1 wherein 
said tabulating means include a tabulating shaft, first 
transmission means connecting said tabulating shaft with 
said carriage means, and second reversing transmission 
means connecting said drive means with said tabulating 
shaft and being operable for reversing the direction of 
rotation of the same for moving said printing cylinder 
means and said printing hammers with said carriage 
means in opposite axial directions. 

3. Printing arrangement as claimed in claim 2 wherein 
said tabulating means comprise step-wise operating arrest 
ing means for said tabulating shaft, and location con 
trolling electromagnetic means for actuating said arrest 
ing means to stop said tabulating shaft so that said car 
riage means can be stopped in locations in which said 
type faces in said position of readiness are located, re 
spectively, opposite different impression areas. 

4. Printing arrangement as set forth in claim 3 wherein 
said arresting means include a pair of ratchet wheels se 
cured to said tabulating shaft and having teeth facing in 
opposite directions of rotation, a pair of ratchet pawls 
cooperating with said ratchet wheels, and a pair of loca 
tion controlling electromagnets for operating said pawls, 
respectively, during movement of said carriage means and 
tabulating shaft in opposite directions so that when said 
tabulating shaft is stopped by said arresting means said 
type faces in said position of readiness are located in 
selected locations opposite selected impression areas. 

5. Printing arrangement as claimed in claim 3 wherein 
said tabulating means include an electromagnetically op 
erated brake for braking said tabulating shaft before 
being stopped by said arresting means, and for holding 
said tabulating shaft against rotation when said location 
controlling electromagnets effect release of said tabulating 
shaft by said arresting means. 

6. Printing arrangement as claimed in claim 5 com 

IO 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

12 
prising rotary means driven from said tabulating shaft 
for transporting an endless code tape; sensing means for 
sensing said code tape and for producing corresponding 
impulses representing the location of said printing cylin 
der means; and circuit means for receiving said impulses 
and including means for comparing said impulses with 
another impulse representing a desired location. 

7. Printing arrangement as claimed in claim 1, said 
control means comprising rotary means driven from said 
tabulating means for transporting an endless code tape; 
sensing means for sensing said code tape and for produc 
ing corresponding impulses representing the location of 
said printing cylinder means; and circuit means for re 
ceiving said impulses and including means for comparing 
said impulses with another impulse representing a desired 
location of said printing cylinder means. 

8. Printing arrangement as claimed in claim 1, said 
control means including a code disk driven by said drive 
means in synchronism with said rotary printing cylinder 
means; sensing means for sensing said code disk and for 
producing impulses representing the angular position of 
said printing cylinder means and the character of the axial 
line of type faces in said position of readiness; and circuit 
means including means for comparing said impulses with 
another impulse representing a selected character located 
in a selected axial line of type faces. 

9. Printing arrangement as claimed in claim 5 wherein 
said impression means include a power roll for operating 
said printing hammers and driven by said drive means, and 
printing magnets for coupling said printing hammers with 
said power roll; and program controlled circuit means 
connected with said printing magnets, said reversing 
coupling means, said electromagnetically operated brake, 
and said location controlling electromagnets. 

10. Printing arrangement comprising, in combination, 
rotary printing cylinder means having a selected number 
of circumferential rows of type faces axially spaced from 
each other a given distance, the type faces of each row 
representing the same system of characters and forming a 
plurality of axial lines; means supporting said printing 
cylinder means for axial movement between locations 
spaced said given distance, the number of said locations 
being substantially greater than said selected number of 
circumferential rows of type faces; tabulating means for 
moving said printing cylinder means in opposite axial 
directions to selected locations and along a line of im 
pression areas; drive means for rotating said printing 
cylinder means between a plurality of printing positions 
in which different axial lines of type faces are located 
opposite said line of impression areas in a position of 
readiness; impression means for producing impressions of 
type faces in said position of readiness on impression 
areas opposite the same; and a control circuit compris 
ing computing means responsive to external activation 
and generating desired character signals corresponding to 
the position of the type face of a character to be printed 
on said printing cylinder and thus corresponding to the 
rotational position of said printing cylinder, and for gen 
erating desired line location signals signifying the desired 
location for the printing cylinder in a line when a print 
out takes place; location indicating means for generating 
signals signifying the actual location of the printing cylin 
der in a line; character position indicating means for 
generating signals indicating the actual rotational posi 
tion of said printing cylinder; character position compar 
ing means for comparing the desired character signals to 
said actual rotational position signals and generating a 
first coincidence signal when said two signals coincide; line 
location comparing means for comparing said actual line 
location signals to said desired line location signals and 
generating a second coincidence signal when said actual 
and desired line location signals coincide, and generating 
a non-coincidence signal when said signals do not coin 
cide; activation signal generating means for said impres 
Sion means responsive to said first coincidence signal and 
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adapted to actuate said impression means; moving signal 
generating means controlling said tabulating means for 
moving said printing cylinder and impression means in 
synchronism in response to said non-coincidence signal 
and adapted to move the same until receipt of said Second 
coincidence signal; and timing means adapted to generate 
timing signals for timing the operations of said control 
arrangement. 

11. An arrangement as set forth in claim 10 wherein 
said line location indicating means comprise a code tape 
driven by said tabulating means, and photoelectric sens 
ing means generating said actual line location signals. 

12. An arrangement as set forth in claim 10 wherein 
said desired character signal generating means comprise 
a code wheel driven synchronously with said printing 
cylinder; and photoelectric sensing means generating said 
desired character signals. 

13. An arrangement as set forth in claim 10 com 
prising a buffer storage for controlling said printing and 
tabulation operations, said buffer storage containing a 
plurality of buffer storage places equal to a multiple of 
said number of circumferential rows of type faces, and 
whereby the print-out of a word containing said multiple 
number of characters is effected in a number of blocks 
whose total of numbers of characters is equal to said 
multiple. 

14. An arrangement as set forth in claim 13 wherein 
said printing cylinder has eight circumferential rows of 
type faces and said buffer storage has 24 buffer storage 
positions, and wherein the print-out of a 24-character 
word is effected in three blocks. 

15. An arrangement as set forth in claim 14 also com 
prising an X coordinate counter having the same number 
of steps as there are circumferential rows of type faces 
on the printing cylinder; and a Y coordinate counter 
having at least one step corresponding to each of said 
information blocks. 

16. An arrangement as set forth in claim 15 wherein 
said Y coordinate counter also comprises an additional 
step for generating an end of expression signal. 

17. An arrangement as set forth in claim 16 also com 
prising line location computing means adapted to store 
the desired line location address corresponding to said 
desired line location signals prior to the beginning of 
a tabulation operation. 

18. An arrangement as set forth in claim 17 also com 
prising marker means responsive to said Y coordinate 
counter and adapted to modify the desired line location 
address in said line location address generating computing 
means by a multiple of the number of steps of said X 
coordinate counter such that said desired line position 
address is corrected to correspond to the proper block to 
be printed after the next tabulation operation. 

19. An arrangement as set forth in claim 10 wherein 
said line position comparing means generate a directional 
non-coincidence signal, such that the direction of the 
tabulation movement of said printing cylinder and is 
determined by the sign of the difference between said 
desired line location signal and said actual line location 
signal. 

20. An arrangement as set forth in claim 19 wherein 
a positive difference between said desired line location 
and said actual line location results in a movement to 
the right of said printing cylinder. 

21. An arrangement as set forth in claim 20 wherein 
said marker generating means are also adapted to gen 
erate a near-coincidence marker adapted to correct said 
desired line location address in a manner that said 
tabulating means stops when said difference between said 
actual line location address and said desired line location 
address has decreased to a predetermined value. 

22. An arrangement as set forth in claim 21 wherein 
said predetermined value comprises one unit equal to 
said distance. 
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23. An arrangement as set forth in claim 21 wherein 

said correction made by said near-coincidence signal in 
said desired line location address is cancelled after the 
printing of said block has been completed. 

24. An arrangement as set forth in claim 10 also com 
prising print control counting means adapted to count 
said first coincidence signals and adapted to generate a 
tabulation start signal for starting said tabulating means 
and the tabulation movement of said printing cylinder 
when said number of coincidence signals is equal to the 
number of type rims on said printing cylinder. 

25. An arrangement as set forth in claim 10 wherein 
type faces of said rows of type faces representing num 
bers are contained in one quadrant of said printing cylin 
der only, in Such a manner that a purely numerical 
print-out is finished after a quarter revolution of said 
printing cylinder, said tabulating means operating during 
the remainder of each revolution for tabulating said 
printing cylinder. 

26. Printing arrangement as claimed in claim 1 wherein 
said impression means include a power roll for operating 
said printing hammers and driven by said drive means, 
printing magnets for coupling said printing hammers, re 
spectively, with said power roll; wherein said tabulating 
means including a tabulating shaft, transmission means 
connecting said tabulating shaft with said carriage means, 
reversing transmission means including first and second 
shafts driven by said drive means in opposite directions, 
first and second electromagnetic couplings respectively 
connecting said first and second shafts with said tabulat 
ing shaft, and location controlling electromagnetic means 
for stopping said tabulating shaft so that said printing 
cylinder means and said printing hammers can be stopped 
in selected locations; and comprising program controlled 
circuit means connected with said printing magnets, said 
first and second electromagnetic couplings, and said loca 
tion controlling electromagnetic means. 

27. Printing arrangement comprising, in combination, 
printing cylinder means having a selected number of cir 
cumferential rows of type faces axially spaced from each 
other a given distance, the type faces of each row repre 
Senting a complete font of characters for at least alpha 
numerical printing and forming a plurality of axial lines, 
each line having type faces representing the same char 
acter; drive means for rotating said printing cylinder 
means between a plurality of printing positions in which 
all said lines are during each revolution successively lo 
cated in a printing line in a position of readiness so that 
during one revolution of said printing cylinder means all 
type faces of the fonts traverse said printing line and are 
located opposite impression areas of the same; impression 
means including a selected number of printing hammers 
respectively located opposite said rows of type faces in a 
line extending along said printing line and being spaced 
from each other said given distance so as to cooperate 
with the typefaces of the line of type faces of said print 
ing cylinder means located in said printing line; car 
riage means supporting said printing cylinder means and 
Said impression means; means supporting said carriage 
means for movement in axial direction between a pre 
determined number of locations in which said type faces 
are located, respectively, opposite impression areas of 
Said printing line; reversible tabulating means connected 
with Said carriage means for moving the same with said 
printing cylinder means and said impression means in 
opposite direction to selected locations and impression 
areas along said printing line, said predetermined num 
ber of locations being Substantially greater than said se 
lected number; actuating means for moving in each loca 
tion any printing hammer toward said printing cylinder 
as a selected type face of a correlated row of type faces 
traverses said printing line; and control means for op 
erating said tabulating means and said actuating means 
So that impressions are made on selected impression 
areas, and including location indicating means operated 
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by said tabulating means to generate signals representing 
the actual location of said printing cylinder means and of 
said impression means, and circuit means for receiving 
said signals and including comparing means for compar 
ing said signals with other signals representing desired lo 
cations of said printing cylinder means and impression 
CaS 
28. Printing arrangement as claimed in claim 27 where 

in said circuit means include storage means for storing 
said other signals which represent. the desired next loca 
tion of said printing cylinder means and impression 
means, and wherein said comparing means generate an 
output signal controlling said tabulating means to stop 
said carriage means when the actual location of said 
printing cylinder means and impression means coincides 
with said desired next location. 

29. Printing arrangement comprising, in combination, 
printing cylinder means having a selected number of cir 
cumferential rows of type faces axially spaced from each 
other a given distance, the type faces of each row repre 
senting a complete font of characters for at least alpha 
numerical printing and forming a plurality of axial lines, 
each line having type faces representing the same char 
acter; drive means for rotating said printing cylinder 
means between a plurality of printing positions in which 
all said lines are during each revolution successively lo 
cated in a printing line in a position of readiness so that 
during one revolution of said printing cylinder means all 
type faces of the fonts traverse said printing line and are 
located opposite impression areas of the same; impression 
means including a selected number of printing hammers 
respectively located opposite said rows of type faces in a 
line extending along said printing line and being spaced 
from each other said given distance so as to cooperate 
with the type faces of the line of type faces of said print 
ing cylinder means located in said printing line; car 
riage means supporting said printing cylinder means and 
Said impression means; means supporting said carriage 
means for movement in axial direction between a pre 
determined number of locations in which said type faces 
are located, respectively, opposite impression areas of 
said printing line; reversible tabulating means connected 
with said carriage means for moving the same with said 
printing cylinder means and said impression means in 
opposite directions to selected locations and impression 
areas along said printing line, said predetermined num 
ber of locations being substantially greater than said se 
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lected number; actuating means for moving in each loca 
tion any printing hammer toward said printing cylinder 
as a selected type face of a correlated row of type faces 
traverses said printing line; and control means for op 
erating said tabulating means and said actuating means 
so that impressions are made on selected impression 
areas, and including character position indicating means 
operating in synchronism with said printing cylinder 
means to generate impulses representing the angular posi 
tion of said printing cylinder means and the typefaces and 
characters located in said printing line, and circuit means 
for receiving said impulses and including comparing means 
for comparing said impulses with other impulses represent 
ing a desired angular position of said printing cylinder 
means and desired typefaces and characters located in said 
printing line. 

30. Printing arrangement as claimed in claim 29 where 
in said circuit means include buffer storage means having 
a number of storage places which is at least as great as 
said selected number of rows of type faces, wherein said 
comparing means compare the contents of said buffer 
storage means once with the signal generated by said char 
acter position indicating means, and wherein said compar 
ing means generates an output signal controlling said actu 
ating means to operate said printing hammers when the 
signal stored in said buffer storage means represents the 
same angular position of said printing cylinder means as 
indicated by said signal of said character position indicat 
ing means. 
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