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[57] ABSTRACT 
A high-speed printer is operative for printing alphanu 
merical characters by selecting dots of a matrix com 
posed of dots arranged in identical parallel columns 
which are spaced from each other in the direction of a 
line of alphanumerical characters to be printed. The 
printer includes a printing head including printing ele 
ments arranged in form of a single one of the men 
tioned columns. A drive motor moves the printing 
head along a predetermined path extending in the di 
rection of the line of characters to be printed. A de 
tector arrangement detects the arrival of the printing 
head at successive predetermined locations along the 
path of movement of the latter. A synchronizing ar 
rangement generates successive synchronizing signals 
in response to detection by the detector arrangement 
of the arrival of the printing head at successive ones of 
said predetermined locations. A character-generating 
unit connected to the synchronizing arrangement re 
ceives successive synchronizing signals and furnishes 
to the printing elements successive groups of signals, 
each group signifying which dots of‘the column are to 
be printed, and each group being 'fumished to the 
printing elements in synchronism with the receipt by 
the character-generating unit of one of said synchro 
nizing signals. 

20 Claims, 1 Drawing Figure 





3,891,077 
1 

HIGH-SPEED PRINTER I 

BACKGROUND or THE ‘INVENTION 
The invention relates to a high-speed printer for al 

phanumerical characters comprised of a printing head 
driven by a reversible drive motor and movable back 
and forth along an elongated print carrier, such as‘an 
elongated roll of paper to be printed upon in the read 
out of a computer. More particularly, the invention re 
lates to high-speed printer arrangements of the type 
which include a character generator having the form of 
a read only memory (ROM) in which the alphanumer 
ical characters are registered in, dotor point-matrix 

2 
speeds. The synchronization between the column-by 
column read out of the character generator is more as 
sumed than actual, and the advancement of the print 

' ing electrodes, under the control of the stepper motor, 
can easily fall out of phase with the column-by-column 
read-out of the character generator. Evidently, the dis 
tance actually advanced by the set of printing elec 
trodes, in response to the receipt by the driving stepper 
motor of a triggering pulse'to cause the advancement 
of the motor output shaft by one step, will depend upon 
the instantaneous speed of the motor at the time that 
the triggering pulse is received, the inertia of the rotat 

,, ing parts of the motor being a signi?cant factor when 
form, the points of the matrix being arrangedv in hori- _ 
zontal rows and vertical columns. The character gener 
ator has one output for each horizontal row of the point 
matrix, and the character generator is read out in such 
a manner that the signals corresponding to the informa 
tion units associated with each successive vertical col 
umn of the point matrix appear simultaneously at the 
plurality of outputs of the character generator. Thus, 
the successive vertical columns of the point matrix en 
coding of the alphanumerical character are read out, 
column by column. The character generator has a plu 
rality of column-selection inputs, one for each vertical 
column of the point-matrix. When a selection signal is 
applied to one of these column-selection inputs, there 
appear at the plurality of outputs of the character gen 
erator the signals associated with the constituent points 
of the respective column of the point-matrix. Column 
selection signals are applied to the column-selection 
inputs in succession, so as to effect the column-by 
column read-out of the point-matrix arrangement of 
information stored in the character generator. The 
character generator cooperates with a set of printing 
electrodes, equal in number to the outputs of the char 
acter generator and accordingly equal in number to the 
horizontal rows of the point-matrix. The set of printing 
electrodes prints onto a roll of paper or the like succes 
sive groups of points, in accordance with the particular 
combination of output signals appearing at the outputs 
of the signal generator at any one time. 
High-speed printers of this type are already known. 

In the known constructions, the set of printing elec 
trodes is moved back and forth along the line to be 
printed, which may for example extend in direction 
transversely to the elongation of the elongated and 
rolled-up paper upon which the printing is performed. 
The drive motor for the advancement of the set of 
printing electrodes along the line to be printed is a step— 
per motor. With that particular type of high-speed 
printer, triggering pulses for the stepper motor are gen 
erated simultaneously with the generation of column 
selection pulses for the column~by-column read out of 
the character generator. in establishing such an expedi 
ent, the assumption is that the stepper motor will be 
turned in precisely controlled manner as triggered by 
the triggering pulses and that the column-by-column 
read-out of the character generator will occur in exact 
synchronism therewith, so that after a particular col 
umn of the point-matrix stored in the character genera 
tor is readout, the next such column will be read-out 
exactly at the time that the moving set of printing elec 
trodes reaches the position on the line to be printed at 
which the points corresponding to such column are to 
be located. Unfortunately such exact synchronization 
cannot be‘ realized, except at relatively low printing 
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very high speeds of operation are involved. Moreover, 
his not possible to maintain the speed of the stepper 
motor exactly constant, and the tendency of the motor 
to exhibit periodic speed variations will increase with 
increasing motor speed. As a result of these factors, the 
printing speed of the known printer is limited to about 
100 characters per second, with the printing proceed 
ing with good printing quality at a printing speed of 
about 30 characters per second, but being only just ac 
ceptable when the printing speed is at about 100 char 
acters per second. 

SUMMARY OF THE INVENTION 

It is the general object of the invention to provide a 
high-speed printing arrangement, particularly such as 
would be used for print-out purposes in a digital com 
puter, which can print effectively and reliably at print 
ing speeds substantially higher than was possible with 
prior-art printing arrangements of the general type in 
question. 
This object, and others which will become more un 

derstandable from the following description, can be 
met according to one advantageous concept of the in 
vention, by providing, in a high-speed printer of the 
type operative for printing alphanumerical characters 
by selecting dots of a matrix composed of dots arranged 
in identical parallel columns which are spaced from 
each other in the direction of a line of alphanumerical 
characters to be printed, in combination, a printing 
head including printing elements arranged in form of a 
single one of said columns. Drive means moves the 
printing head along a predetermined path extending 
along said direction. Detecting means detects the ar 
rival of the printing head at successive predetermined 
locations along the path of travel thereof. Synchroniz 
ing means generates successive synchronizing signals 
when said detecting means detects the arrival of the 
printing head at successive ones of said predetermined 
locations. Character-generating means connected to 
said synchronizing means receives said successive syn 
chronizing signals and furnishes to the printing ele 
ments successive groups of signals, each group signify 
ing which dots of the column are to be printed, and the 
character-generating means furnishing each successive 
group of signals to the printing elements upon receipt 
of one of said synchronizing signals. 
As a result, it is possible to achieve a distortionless 

print out at very high printing speeds, in virtually com 
plete independence from the actual speed of the drive 
motor, inasmuch as according to the concept of the 
present invention the column-by-column read-out of 
the point-matrix character generator is more directly 
synchronized with the distance travelled by the moving 
printing head than was the case with the prior-art ap 
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proach. Even very sizable variations in motor speed will 
not result in a loss of synchronism, inasmuch as any 
such motor speed variations will to a very considerable 
extent be automatically compensated for by corre 
sponding changes in the speed of the column-by 
column read-out of the point-matrix character genera 
tor. As a result, the drive motor can be of almost any 
convenient type, for example a stepper motor or a DC. 
motor or a polyphase AC. motor. It is only necessary 
that the driving motor, or the means which converts the 
rotational motion of the motor into translational move 
ment of the printing head, be reversible, so that the 
printing head can at the end ofa line be returned to the 
beginning of the next line to be printed. 
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 de 
scription of speci?c embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

The single FIGURE depicts in schematic manner one 
exemplary embodiment of the inventive concept. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the FIGURE, reference numeral 10 designates a 
source of information signals. The information source 
10 can be in the form of a magnetic tape storage or a 
perforated tape storage, or can be the output of a com 
puter. The information source 10 has six outputs each 
of which is either energized or left unenergized. With 
six such outputs, there are evidently 2“ = 64 different 
possible combinations of energized and unenergized 
outputs, and accordingly the information source 10 is 
capable of generating 64 different output signals. 
The information source 10 has an input for the re 

ceipt of an advancement pulse which causes the infor 
mation source 10 to present at the six outputs thereof 
a signal corresponding to the next unit of information 
in the succession of units of information stored therein 
or 'furnish thereby. For example, the information 
source 10 may be comprised of an elongated perfo 
rated tape having six parallel tracks, and a set of six 
photoelectric detector elements arranged transverse to 
the elongation of the tape, with advancing means pro 
vided for moving the tape relative to the photoelectric 
detectors by a distance corresponding to the minimum 
distance been successive perforations of one track, in 
response to the receipt by the information source 10, 
at the illustrative input thereof, of a tape-advancement 
signal. 
The six outputs of the information source 10 are con 

nected to respective ones of the six inputs of a charac 
ter generator 11 provided in the form of a readonly 
memory (ROM) unit. The character generator 11 is ca 
pable of generating 64 different alphanumerical char 
acters, the character actually generated being deter 
mined by which one of the 64 different possible combi 
nations of input signals is applied to the six inputs 
thereof. Each character is stored in the form of 35 sep 
arate units of information, in correspondence to the 5 
X 7 point-matrix form in which each generated charac 
ter is ultimately to be printed. Speci?cally. the units of 
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4 
information stored in the read-only-memory unit 11 are 
stored in a manner corresponding to ?ve vertical col 
umns and seven horizontal rows of a point-matrix. Each 
of these thirty-?ve units of information may be a logic 
1 signal or a logic 0 signal, in dependence upon the sig 
nals applied to the six inputs of the character generator 
1 l. 
The character generator 11 has seven outputs desig 

nated I, II, III, IV, V, VI and VII, in correspondence to 
the seven horizontal rows of the point-matrix form in 
which the character represented by the information 
stored in generator 11 is ultimately to be printed. It is 
emphasized that the character generator 11 in question 
is per se a conventional component. 
The character generator 11 is provided with ?ve co 

lumn-section inputs, designated 1, 2, 3, 4, 5. When a 
column-selection signal is applied to one of these five 
inputs 1-5, there appears at the seven outputs I-VII of 
the character generator 11 a set of seven signals corre 
sponding to the seven units of information representa 
tive of the constituent elements of the respective verti 
cal column of the point-matrix character to be printed. 
Column selection signals are applied to the five inputs 
1, 2, 3, 4, 5 in succession and cyclically. 
The seven outputs I-VIl of the character generator 

11 are connected to seven inputs of an ampli?er stage 
12. The seven outputs of the amplifier stage 12 are con 
nected to a set of seven aligned printing elements, such 
as printing electrodes. These printing electrodes are 
contained within a printing head 13 and are arranged 
in a vertical column, as considered with respect to the 
direction in which printed material is read by a human 
reader. 
Reference numeral 14 designates an elongated sheet 

of paper wound off a non-illustrated paper supply roll. 
The printing head 13 is mounted for movement (by 
non-illustrated guide means) in direction transverse to 
the elongation of the elongated sheet'l4, back and 
forth in the direction along which a line of alphanumer 
ical characters is printed. 
The drive means for the printing head 13 is com 

prised of a wire 14' which is taughtly guided around 
two guide rollers 15 and 16, with the wire l4'being 
?xedly connected to the printing head 13. Reference 
numerals 33 and 34 designate two alphanumerical 
characters which have been printed in point-matrix 
form on the sheet I4, the characters illustrated being 
the capital letters A and E. It will be noted that the 
printed characters 33 and 34 are spaced from each 
other a predetermined distance corresponding to the 
normal separation between successive characters. The 
drive wire 14' is driven by a stepper motor 17, through 
the intermediary of the guide and drive roller 16. 
Mounted on the motor shaft 18 of the stepper motor 

17 is a coded disk 19, and coded disk 19 rotating in uni 
son with the motor shaft 18. The coded disk 19 is pro 
vided with markings so spaced and arranged as to serve 
for the properly synchronized generation of column 
selection signals to be applied to the column-selection 
inputs 1, 2, 3, 4, 5 of the character generator 11. 

Speci?cally. the coded disk 19 is marked with a plu 
rality of radially extending lines 20, arranged in circum 
ferentially spaced groups of ?ve lines each. A photo 
electric detector unit 21, of conventional nature, is pro 
vided to generate a succession of pulses upon move 
ment thereby of the successive radially extending lines 
20. The sequence of pulses generated by photoelectric 
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detector unit is applied to the input of an amplifier 22. 
The amplified signals appearing at the output of the 
ampli?er 22 are thereafter applied to a pulse-shaping 
stage 23, such as a monostable multivibrator. The pulse 
appearing at the output of pulse-shaping stage 23 are 
uniform rectangular pulses. The pulses appearing at the 
output of pulse-shaping stage 23 are thereafter applied 
to the counting input of a 4-bit binary counter 24. The 
binary outputs of the 4-bit binary counter 24 are con 
nected to the binary inputs of a binary-to-decimal de 
coder 25, the decimal outputs of which are connected 
to the column-selection inputs 1, 2, 3, 4, 5 of the char 
acter generator 11. 
The 4-bit binary counter 24 must be reset after the 

receipt of each set of five successive pulses from the 
output of pulse shaper 23. To this end, the binary 
counter 24 is provided with a reset input connected to 
the output of pulse-shaper 29 to receive therefrom a 
reset pulse. A reset pulse is applied to the reset input 
of binary counter 24 intermediate the application 
thereto of the successive groups of ?ve pulses each 
from the output of pulse shaper 23. To this end, the 
coded disk 19 is provided with a plurality of radially ex 
tending lines 26 located intermediate the successive 
circumferentially spaced groups of ?ve lines 20, and 
located nearer to the axis of rotation of the disk than 
the lines 20, so as not to be detectable by the photo 
electric detector 21 for the lines 20. A second photo 
electric detector 27 is provided for the detection of the 
movement past detector 27 of the lines 20. The photo 
electric detector 27, as well as the photoelectric detec 
tor 21, can be provided in the form of a light source co 
operating with a phototransistor or other light 
responsive semiconductor element or circuit. The disk 
19 can be of transparent or translucent material, and 
the lines 20 and 26 can be opaque, or vice versa. Also, 
the markings on the disk 19 could be detected by 
means other than photoelectric means, such as me 
chanical contact feelers, pneumatic means, magnetic 
?eld-responsive means, etc. Furthermore, the disk 19 
itself could be replaced by a rotating cylinder, with the 
markings 20 and 26 being provided on the circumfer 
ential periphery of the cylinder. 

In any event, when the photoelectric detector 27 de 
tects a radially extending line 26, it applies a pulse to 
ampli?er 28. The ampli?er pulse at the output of am 
pli?er 28 is applied to a further pulse-shaping stage 29, 
which may for example be a monostable multivibrator. 
The pulse appearing at the output of the pulse-shaping 
stage 29 constitutes a reset pulse for the binary counter 
24 and is applied to the reset input thereof. 
The fifth output of the binary-to-decimal decoder is 

connected to the advancement pulse input of the infor 
mation source 10. Moreover, the information source 
10 is responsive to the trailing edge of the pulse re 
ceived at such advancement pulse input. For example, 
the information source 10 may be comprised of a dif 
ferentiator stage having an input connected to the fifth 
decimal output of the decoder 25. Thus, such differen 
tiator would generate a positive-going and a negative 
going voltage spike in response to the appearance on 
the ?fth output of decoder 25 of the leading and trail 
ing edges of the generated pulse, respectively. A half 
wave recti?er could be connected to the output of such 
differentiator stage for the purpose of passing only the 
negative-going voltage spike corresponding to the trail 
ing edge of the pulse appearing on the ?fth output of 
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6 
the decoder 25, and this negative-going voltage spike I 
can be employed to drive a stepper motor for effecting 
advancement of the perforated tape in information 
source 10 by a unit distance, so that the signals at the 
six outputs of source 10 will now correspond to the 
next character to be printed. The expedient of trigger 
ing advancement of the perforated tape in information 
source 10 at the moment of the trailing edge of the last 
of the ?ve column selection pulses leads to the advanta 
geous result that such tape advancement will be com 
pleted before the time that the next column-selection 
pulse, applied ‘to column-selection input 1, is gener 
ated. It will be understood that the printing head 13, 
upon completion of the printing of the character 33, for 
example, will move a distance corresponding to the 
normal separation between characters, before com 
mencing the printing of the character 34. This time in 
terval will be sufficient for the advancement of the per 
forated tape in.information source 10 by a unit dis 
tance. ' 

As mentioned before, the printing head 14 is mov 
able along a horizontal line (as viewed in the FIGURE), 
in both rightwards and leftwards directions, due to the 
provision of suitable mounting means. The mounting 
means may have the form of a (non-illustrated) guide 
rail which is engaged by the printing head 14 and slides 
therealong. Other mounting expedients will be evident 
to those skilled in the art, and do not per se form part 
of the present invention. As will be evident to those 
skilled in the art, the rightwards movement (as viewed 
in the FIGURE) of the printing head 13 should con 
tinue only until the printing head 13 reaches the end of 
a line to be printed, whereafter the printing head 13 
should travel in leftwards direction back to its starting 
position; likewise, its leftwards travel should be termi 
nated when it in fact reaches its starting position. To 
this end, the printing head 13 is provided with a mem 
ber 30 having a leftwards projecting portion and a 
rightwards projecting portion. When the printing head 
13 moves rightwards to such an extent that it reaches 
the end of the line to be printed, the right-hand end of 
the member 30 enters into a photoelectric detector unit 
32 which generates a signal which causes the motor 20 
to rotate in the reverse direction, to cause the printing 
head to travel in leftwards direction back towards its 
starting position. When the printing head 13 has trav 
elled in leftwards direction to such an extent as to have 
reached its initial‘or starting position, the left-hand por_ 
tion of the member 30 will enter into the photoelectric 
detector unit 31 and generate a signal which causes the 
motor 22 to again turn in the original direction, causing 
the printing head 13 to again travel across the sheet 14 
in rightwards direction. The signal which is generated 
by photoelectricdetector 32 when the printing head 13 
reaches an end-of-line position can also be applied to 
means for rolling up the sheet 14, so that such rolling 
up can be effected during the return-movement of the 
printing head 13, so that the sheet 14 will be in proper 
position by the time the printing head 13 returns to its 
initial or starting position. Furthermore, the signal gen 
erated by the photoelectric detector 32 when the read 
ing head 13 reaches the end-of-line position can fur 
thermore be employed to activate (non-illustrated) 
electronic switch means to disable the photoelectric 
detectors 21 and 27, or alternatively the binary counter 
24, during the return movement of the printing head, 
so that no printing of information will occur during the 



7 
return movement of the printing head, despite the fact 
that the synchronizing lines 20 and 26 are moving past 
the photoelectric detectors 21 and 27. i ' 
The means for reversing the direction of rotation of 

motor 22 in response to generation of a signal by unit 
32, the means for again reversing the direction of rota 
tion of motor 22 in response to generation of a signal 
by unit 31, and the means for disabling the photoelec 
tric detectors 21 and 27 during the return movement of 
the printing head 13, have not been illustrated or de 
scribed in detail, inasmuch as the circuitry involved is 
evidently of a routine and conventional nature. 

In the illustrated embodiment identical synchronizing 
markings 20 are provided on the synchronizing disk 19. 
The synchronizing pulses derived therefrom and ap 
pearing at the output of pulse-shaper 23 are applied to 
the combination of the binary counter 24 and the de 
coder 25, which together cooperate to apply column 
selection signals to successive ones of the column 
selection inputs l—5 of the character generator 11. A 
functionally equivalent but distinct alternative would 
be to replace the five identical markings 20 of each 
group of synchronizing markings with ?ve distinguish 
able markings, for example, ?ve markings located at 
different radial distances from the motor shaft 18. A 
separate photoelectric detector could be provided for 
the detection of each of the five distinguishable syn 
chronizing markings, and the output of each of such 
?ve photoelectric detectors could be connected di 
rectly to the ?ve column-selection inputs l-5 of the 
character generator 11. 
An important concept of the invention is the idea of 

synchronizing the generation of the column-selection 
signals with positive detection of the arrival of the mov 
ing printing head at predetermined positions along its 
path of travel. In the illustrated embodiment, the detec 
tion of the position of the printing head is made some 
what indirectly, by detecting, in effect, the position of 
the motor output shaft which drives the printing head. 
A further but distinct possibility would be to detect the 
position of the printing head in a still more direct man 
ner, for example by providing successive synchronizing 
markings right along the path of movement of the print 
ing head and providing a photoelectric detector on the 
printing head. However, irrespective of whether the lat 
ter alternative is employed, or whether the illustrated 
approach is employed, it will be appreciated that the 
concept according to the invention is a marked depar 
ture from prior-art practice. In the prior art, the trigger 
ing pulses for the stepper motor and the column 
selection pulses for the character generator were gen 
erated simultaneously, the assumption being that the 
movement of the printing head would be synchronized 
with the cyclical energization of the column-selection 
inputs. However, as explained earlier, this'synchroniza 
tion was merely an assumed synchronization, whereas 
the synchronization achieved with the approaches ac 
cording to the present invention is a much more effec 
tive synchronization, establishing a more direct rela 
tionship between the position of the moving printing 
head and the generation of the successive column 
selection signals. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also ?nd 
a useful application in other types of circuits and con 
structions differing from the types described above. 
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8 
While the invention has been illustrated and de 

scribed as embodied in a high-speed printer, it is not in 
tended to be limited to the details shown, since various 
modi?cations 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 vari 
ous applications without omitting features that, from 
the standpoint of prior art fairly constitute essential 
characteristics of the generic or specific aspects of this 
invention and, therefore, such adaptations should and 
are intended to be comprehended within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended: 
l. A high-sped printer for alphanumerical characters, _ 

comprising a printing head driven back and forth along 
a band-shaped character record by means of a revers 
ible drive motor and comprised of r printing elements 
adapted to print as many as r dots in a column; a char 
acter generator for registering characters in the form of 
a dot matrix composed of c columns and r rows and 
provided with r information outputs and 0 column 
selection inputs and operative for presenting at said r 
outputs signals representing the dots in the column cor 
responding to whichever one of saidc inputs has a se- ~ 
lecting signal applied thereto, said r outputs being con 
nected to said r printing elements; and reading means 
for reading out said character generator column-by 
column and for causing said r printing elements to print ‘ 
the corresponding dot-matrix alphanumerical charac 
ter column-by-column, by cyclically applying selecting 
signals to successive ones of said 6 inputs, said reading 
means comprising a coded disk mounted on and rotat 
ing in synchronism withthe output‘shaft of the drive 
motor and provided with synchronizing markings ar-~ 
ranged in ?rst and second concentric tracks, the first‘ 
track containing at least one group of c equiangularlyv 
spaced markings respectively corresponding to said 6 
column-selection inputs, and the second track contain 
ing at least one reset marking, ?rst and second det'ec» 
tors respectively detecting the markings in the ?rst and 
second tracks and generating corresponding first and 
second synchronizing signals, a binary counter having 
a clock input and a reset input respectivelyconnected 
to the outputs of said ?rst and second detectors for re 
ceipt of said ?rst and second synchronizing signals, re 
spectively, and a binary-to-decimal decoder havings its 
inputs connected to the binary counter outputs and 
having 0 outputs respectively connected to said c co 
lumn-selection inputs for applying selecting vsignals to 
the latter, and wherein said reset marking in said sec 
ond track is 'angularly offset relative to said group of 
markings inisaid ?rst track such that resetting of said 
binary counter occurs subsequent to the printing by 

' said printing head of a complete character. 
2. In a high-speed'printer of the type operative for 

printing alphanumerical characters by’ selecting dots of 
a matrix composed of dots arranged in identical paral 
lel columns which are spaced from each other in the di-v 
rection of a line of alphanumerical characters to be 
printed, in combination, a printing head including 
printing elements arranged in the form'of a single one 
of said columns‘, drive‘ means for inovingsaid printing 
head along a predetermined path extending ‘along said 
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direction; detecting means operative for detecting the 
arrival of said printing head at successive predeter 
mined locations along said path and operative for gen 
erating successive synchronizing signals in response to 
the detection of the arrival of said printing head at suc 
cessive ones of said predetermined locations, said de 
tecting means comprising an information carrier bear 
ing synchronizing markings, reading means positioned 
to read said markings and generate said synchronizing 
signals, and means for effecting relative movement be 
tween said information carrier and said reading means 
in direct correlation with the movement of said printing 
head along said predetermined path, and wherein said 
synchronizing markings are arranged in spaced groups, 
the synchronizing markings within each group being 
equidistantly spaced from each other by a ?rst distance 
corresponding to the equal spacing between the dot 
matrix columns of one dot-matrix alphanumerical char 
acter to be printed, and wherein adjoining ones of said 
spaced groups are spaced from each other by a differ 
ent second distance corresponding to the spacing be 
tween successive alphanumerical characters to be 
printed, and wherein the spaces intermediate succes 
sive ones of said groups are devoid of synchronizing 
markings like the synchronizing markings contained in 
said groups; and character-generating means con 
nected to said reading means and operative upon re 
ceipt of said successive synchronizing signals for fur 
nishing to said printing elements successive groups of 
signals, each group signifying which dots of a dot 
matrix column are to be printed. 

3. The printer de?ned in claim 2, wherein said infor 
mation carrier is an endless information carrier. 

4. The printer defined in claim 3, wherein said infor 
mation carrier is a circular information carrier. 

5. The printer defined in claim 4, wherein said means 
for effecting relative movement between said informa 
tion carrier and said reading means comprises means 
connecting said circular information carrier to said 
drive means to‘rotate said circular information carrier 
in exact synchronism .with the operation of said drive 
means. 

6. The printer de?ned in claim 5, wherein said drive 
means comprises a motor having a rotatable output 
shaft and means interconnecting said rotatable output 
shaft and said printing head for converting the rota 
tional movement of said output shaft into movement of 
said printing head along said path, and wherein said cir 
cular information carrier is mounted on said rotatable 
output shaft for rotation therewith. 

7. The printer de?ned in claim 2, wherein said cha 
racter-generating means comprises input means for re 
ceiving a character-indicating signal indicative of 
which alphanumerical character is to be generated, a 
plurality of column-selection inputs equal in number to 
the columns of the dot-matrix format in which said al 
phanumerical characters are printed, and a plurality of 
outputs equal in number to the horizontal rows of the 
dot-matrix format in which said alphanumerical char 
acters are printed and connected to said printing ele 
ments, connecting means connected to said detecting 
means for receipt of said synchronizing signals and con 
nected to said column-selection inputs and operative 
for applying a column-selection signal to successive 
ones of said column-selection inputs in synchronism 
with the receipt of synchronizing signals from said de 
tecting means, and means operative in response to the 
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application of a column-selection signal to one of said 
column-selection inputs for presenting at said plurality 
of outputs a group of signals signifying which dots of 
the corresponding column are to be printed by said 
printing elements. 

8. The printer de?ned in claim 7, wherein said de 
tecting means is provided with a synchronizing signal 
output and comprises means for generating successive 
groups of identical synchronizing signals at said syri 
chronizing signal output, the successive groups of iden 
tical synchronizing signals each consisting of a number 
of signals equal to the number of columns in said dot 
matrix format, and wherein said connecting means 
comprises counter means having an input connected to 
said synchronizing signal output for receiving said suc 
cessive groups of identical synchronizing signals and 
having a plurality of outputs connected to different re 
spective ones of said column-selection inputs and oper 
ative for applying a column-selection signal to succes 
sive ones of said column-selection inputs in synchro 
nism with the receipt by said counter means of the con 
stituent signals of each of said groups of identical syn 
chronizing signals. 

9. The printer de?ned in claim 7, wherein said de 
tecting means comprises signal-generating means for 
generating successive groups of distinguishable syn 
chronizing signals at a plurality of outputs, the succes 
sive groups of distinguishable synchronizing signals 
each consisting of a number of signals equal to the 
number of columns in said dot-matrix format, and 
wherein said connecting means comprises means con 
necting said plurality of outputs of said signal 
generating means to said column-selection inputs and 
operative for applying a column-selection signal to dif 
ferent ones of said column-selection inputs in depen 
dence upon which one of said distinguishable synchro 
nizing signals is received by said connecting means. 

10. The printer de?ned in claim 8, wherein said 
counter means has a reset signal input, and wherein 
said detecting means further comprises means for gen 
erating at a reset signal output of said detecting means 
connected to said reset signal input a reset signal inter 
mediate each of said groups of identical synchronizing 
signals in order to reset said counter means after the 
printing of all the columns of an alphanumerical char 
acter. 

11. The printer de?ned in claim 8; and further com 
prising information storage means having an informa 
tion signal output connected to said input means of said 
character-generating means and furthermore having an 
advancement signal input for receipt of advancement 
signals and means operative for applying to said input 
means of said character-generating means a succession 
of character-indicating signals each signifying an alpha 
numerical character to be printed, and comprising 
means for applying to said input means of said charac 
ter-generating means the next signal in said succession 
of character-indicating signals upon receipt of an ad 
vancement signal at said advancement signal input, and 
means connecting together said advancement signal 
input and the last of said column-selection inputs and 
operative for applying to said advancement signal input 
an advancement signal in response to the appearance 
of a column-selection signal at that output of said 
counter means connected to said last column-selection 
input. 
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12. The printer de?ned in claim 8, wherein said drive 
means comprises a'drive motorhaving a rotating out 
put shaft and means interconnecting said output shaft 
and said printing head for converting the rotational 
movement of said output shaft into movement of said 
printing head along said path, and wherein said detect 
ing means comprises a circular information carrier 
mounted on said rotating output, shaft for rotation 
therewith, said circular information carrier being pro 
vided with successive groups of markings circumferen 
tially spaced from each other by predetermined angular 
intervals, and wherein the markings of each group are 
all located on a single annular track on said information 
carrier concentric with the center of the latter, and 
wherein said detecting means further comprises a sta 
tionary reading head mounted in proximity to said an— 
nular track for reading said markings and having an 
output constituting said synchronizing signal output for 
generating a synchronizing signal upon the detection of 
a marking. 

13. The printer de?ned in claim 12, wherein said 
counter means comprises a binary counter having a 
counting signal input constituting said input of said 
counter means and having a plurality of binary outputs 
and being operative for generating a binary-encoded 
signal at said plurality of binary outputs corresponding 
to the cummulative total of the number of signals ap 
plied to said counting signal input thereof, and a bi 

' nary-to-decimal decoder having a plurality of binary 
inputs connected to said binary outputs of said binary 
counter and having a plurality of decimal outputs each 
connected to a respective one of said column-selection 
inputs. 

14. The printer de?ned in claim 13, wherein said bi 
nary counter is a resettable binary counter having a 
reset signal input, and wherein said detecting means 
fuither includes resetting means for generating a reset 
signal when said printing head arrives at any one of a 
plurality of predetermined locations along said path. 

15. The printer de?ned in claim 14, wherein said cir 
' cular information carrier is provided with a plurality of 
markings spaced from each other by predetermined an 
gular intervals and located in a further annular track on 
said information carrier concentric with the center of 

’ the latter and a further stationary reading head posi 
tioned in proximity to said further track for reading the 
‘markings of said ‘further track and having an output 
connected to said reset signal input and being operative 
for'applying to the latter a reset signal upon ‘detection 
"of a marking in said further annular track. 

16. The printer de?ned in claim 15, wherein the 
markings in the ?rst-mentioned annular track are ar 
ranged in circumferentially successive groups each 
composed of a plurality of markings equal in number 
to the number of columns in said dot-matrix format, 
and wherein the markings in said further annular track 
are arranged intermediate said groups of markings in 
said ?rst-mentioned annular track, and wherein the 
?rst-mentioned reading head and said further reading 
head are located on a diametral line of said circular in 
formation carrier. 
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17. The printer de?ned in claim 16, wherein said cir 

cular information carrier has the con?guration of a cir 
cular disk, and wherein said ?rst-mentioned annular 
track and said furthervannular track are located at dif 
ferent radial distances from the center of said disk, and 
wherein said ?rst-mentioned and said further reading 
heads are both light-responsive reading heads. 

18. The printer de?ned in claim 17, wherein said 
markings in said annular tracks’ are radially extending 
lines. ‘ I 

19. The printer de?ned in claim 9, wherein said drive 
means comprises a drive motor having a rotating out 
put shaft and means interconnecting said output shaft 
and said printing head for converting the rotational 
movement of said output shaft into movement of said 
printing head along said path, and wherein said detect 
ing means comprises a circular-disk information carrier 
mounted on said rotating output shaft for rotation 
therewith, said circular information carrier being pro 
vided with successive groups of markings circumferen 
tially spaced from each other by predetermined angular 
intervals and wherein the markings of each such group 
are each located on a different annular track of said in 
formation carrier, and wherein said detecting means 
further comprises a plurality of stationary reading 
heads mounted in respective proximity to said annular 
tracks for reading the markings in the respective tracks, 
said plurality of stationary reading heads constituting 
said signal-generating means. 

20. A high-speed printer of the type operative for 
printing alphanumerical characters in dot-matrix form, 
comprising, in combination, a printing head comprised 
of a number of printing elements equal to the number 
of dots in one column of the dot matrix; reversible drive 
means driving said printing head back and forth along 
a band-shaped character record; synchronizing means 
for generating synchronizing signals correlated with the 
position of said printing head, and including an infor 
mation carrier bearing a plurality of ?rst markings and 
at least one second marking distinguishable from said 
?rst markings, ?rst and second detecting means opera 
tive for detecting only said ?rst markings and for de 
tecting only said at least one second marking, respec 
tively and for generating corresponding ?rst and sec 
ond synchronizing signals; a dot-matrix character gen 
erator; means connecting said character generator to 
said printing elements for effecting activation of differ 
ent combinations of said printing elements in depen 
dence upon the character registered by said character 
generator; read-out means connected to said first de 
tecting means and operative for effecting orderly read 
out of the dot-matrix information corresponding to a 
single character registered by said character generator 
in a plurality of successive read-out steps respectively 
synchronized with successive ones of said ?rst synchro 
nizing signals; and a character information source con 
nected to said second detecting means and operative 
for changing the character registered by said character 
generator in synchronism with the receipt by said infor 
mation source of said second synchronizing signal. 

* * * * * 


