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[57] ABSTRACT
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set which are repeated with greater frequency,
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CONTROL SYSTEM FOR HIGH-SPEED PRINTING
MACHINES

BACKGROUND OF THE INVENTION

The present invention conerns on-the-fly-by high-
speed printers, used in data processing systems, partic-
ularly printers known as parallel chain printers, belt, or
bar printers, and insofar as the invention is also applica-
ble, to other parallel high-speed drum or serial printers.

Parallel chain printers are well known in the art, and |

generally consist of a type-holder unit in the form of a
belt on which are arranged in sequence the various
types of an appropriate alpha-numerical set of figures,
alphabetical letters and special symbols. The belt or
chain is kept in tension close to a printing support and
defines on said support a printing line.

Corresponding with this printing line on the same
side or on the opposite side of the printing support, as
the case may be, printing media are positioned, for ex-
ample printing hammers in the case of impact printers,
electrodes in the case of electrostatic printers, radia-
tion sources in the case of optical printers, etc., one for
each printing position. The type-holding belt is kept in
motion along the printing line and moves facing the lat-
ter at a constant speed.

For each predetermined printing position, when due
to the transport effect of the type-holding unit the types
of the type-holding unit which have reached the print-
ing position coincide with the characters to be printed
in these positions, the corresponding printing devices
receive an order and the printing is carried out. When
all characters of a line are printed, the printing support
is made to move on in a transverse direction to the
printing line for an appropriate distance (space be-
tween the lines), and the printing of the next line be-
gins.

It is apparent that the printing time of a line consists
of the total time needed for the spacing between lines
plus the time required for the type-holding unit to pass
over all the printing positions. It is known that this
printing time may be reduced if the characters printed
along a printing line are counted and then as a resuit of
this calculation the spacing between lines is completed
after the entire line is actually printed, irrespective of
the fact that all types of the type-holding unit have
passed along all the printing positions. It is known, fur-
thermore, that as farther reduction of the printing time
may be accomplished if in the type-holding units in
which certain types, for example numbers, are used
more frequently they are repeated with greater fre-
quency, when such units are used together with the pre-
viously described device.

The result of the above, however, is that some simpli-
fied logic for the control of the device, known in the
field, cannot be applied, hence the control system of
the printer becomes both expensive and complex.

SUMMARY OF THE INVENTION

Such drawbacks are overcome by the present inven-
tion which permits the use of simplified circuits of
known construction, in the case where the frequency of
the character repetition in the set is different. These ad-
vantages are achieved according to the invention by
linking to each binary code representing a character to
be printed in an assigned printing position one or more
recogniztion bits which indicate if such a character be-
longs to that group or groups in the set which are re-
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peated with greater frequency. Such a recognition bit
furnishes the means of appropriately modifying the
control logic of the printing apparatus which evolves to
be extremely simple and economical.

Other advantages of the invention will become clear
in the following description, presented for exemplary
purposes which are not limitative, and from the at-
tached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 represents schematically the structure of a
parallel belt printer.

FIG. 2 illustrates in the form of a logical block dia-
gram the structure of an electronic apparatus which

‘performs some logical operations preliminary to the

printing.

FIG. 3 shows in the form of a logical block diagram
a timing and control circuit which controls the printing
operations in a belt printer. -

FIGS. 4a, b,c,d, e, f, g, and & represent schematically
in strip form several possible type arrangements with
various repetition frequencies on type-holding units of
the belt-kind, which are applicable in the present in-
vention.

FIGS. 5, 54, 5b and 6 illustrate in the form of a logical
block diagram some of the possible modifications of
the control circuit which controls the printing opera-
tions according to the invention.

FIG. 7 shows in the form of a logical block diagram
a preferred embodiment of a control circuit for a belt
printer according to the invention.

FIG. 8 illustrates in the form of a logical block dia-
gram a parallel drum printer as an alternate embodi-
ment of the present invention.

FIGS. 9 and 10 show in schematic form several ver-
sions of the invention for possible application in a drum
printer.

FIG. 11 represents in schematic block form a serial

printer as an embodiment of the present invention.

GENERAL DISCUSSION

For a better understanding of the invention some
general remarks on the operation of chain- and belt-
printers are considered to be in order.

FIG. 1 represents schematically the electromechan-
ical structure of this type of printer. A belt 1 stretched
over two motor-driven pulleys 2 and 3 carries evenly
distributed a number of embossed types. The types are
uniformly spaced from each other at a suitable pitch P,.
The belt 1 is kept in motion at a constant speed by the
motor-driven pulleys 2, 3 driven in turn by a motor (not
shown), in such a manner that all the types distributed
on it pass along a straight-line path close to the printing
support 4. The direction of this motion is, for example
the one indicated by the arrow 5. Aligned close to the
printing support 4 and opposite the type-holder belt 1,
a number of printing hammers m is arranged which
hammers are uniformly positioned at a suitable pitch
P,.

In an optical version for frontal printers, the ham-

.mers m may be placed on the same side as the belt 1

relative to the printing support 4.

The impression is performed by action of the various
hammers at the proper moments when the types which
are to be printed in the various printing positions are,
due to the movement of the belt, in the corresponding
predetermined printing positions. The printing support
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is compressed by the imprint operation between the
types and the printing hammers along with an ink rub-
bon (if not other means of inking are provided) so that
the impression of the type is transferred to the printing
support. This is then printing on-the-fly-by and suitable
timing devices are necessary.

It is, for example, assumed in FIG. 1 that correspond-
ing with each type the type-holding belt 1 carries an
index 6 which may be sensed by a pickup device 7
which emits an electric pulse each time an index 6
passes by its corresponding detection head 8. An addi-
tional index 9 may be placed on a second track of the
type-holding belt 1 and may be detected by a second
pickup 18. The pickup 7 may emit a timing pulse which
signals when a type comes into alignment with the first
printing position, while the pickup 10 may supply a tim-
ing pulse which indicated what the pulse of the immedi-
ately following types is in relation to the first type of the
printing set.

Such a pulse may be considered an initial pulse and
may, for example place a binary counter i1 in a reset
condition which evolves with the successive pulses of
the types and which then emits a sequence of binary
codes each of which corresponds with a character and
indicates the order number beginning with the initial
character, linked with the pulse generated by the addi-
tional index 9. To each type that comes successively
into the first printing position, the counter 11 assigns a
binary code which permits its identification. This code
will henceforth be designated for the sake of clarity as
the order number of-the type.

The printing of a character in the first printing posi-
tion is relatively simple. When the order number of the
type which is in printing position coincides with the
code of the type to be printed, a print order is issued.
As for the printing of the characters in the following
positions the operation is more complicated.

The pitch of the types P, is in fact usually different
and wider than the printing pitch P,. When a type is
aligned with the first printing position, other types will
be aligned with other printing positions in equal succes-
sive distances L. By measuring this distance L by the
number of types the definition of “pitch of type align-
ment” Pac follows, such as Pac'P. = L; and by measur-
ing the same distance by the number of printing posi-
tions the definition of a “pitch of printing alignment”
Pas ensues, such as Pas'Ps = L.

Generally, when a given character whose position on
the type-holder unit is defined by an order number C,
generated by the counter 11, is aligned in a generic
printing position S, then aiso the types of the order
number C + KPas will align with the printing positions
S + KPas in which K is an integer.

To offer an example, assume that Pac = 13 and Pas
= 20. This means that if the first type (or the one with
the order number C = 1) is aligned with the first print-
ing position then also the types 14, 27, 40, 53 . . . will
be aligned with the 21st, 41st, 51st, 61st printing posi-
tions. In the assumption that there are 160 printing po-
sitions the number of types which will be alinged at the
same time with the printing positions will be eight.

In a following moment, eight other types will be
aligned with eight other printing positions, and so suc-
cessively for subsets of eight characters each, until,
after Pas (in the example 20) basic intervals the second
type will be aligned with the first printing position, and
the 15, 28, 41 . .. type will align with the 21st, 41st,
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etc., printing position, respectively. The types of the
printing set consequently come into alignment in the
various printing positions for the successive subsets.

The order in which the various types comprised be-
tween a type-alignment pitch and subsets to which
these belong come successively into alignment with the
printing positions contained between a printing-
alignment pitch, may be determined as follows.

It is obvious that of the different non aligned types
the first to come into alignment will be the one whose
disalignment is the least, disalignment being the dis-
tance of the printing position which lies in the same di-
rection as the movement of the type-holder umit and
which is then reached due to this movement. Since the
distance of each type from each generic character C
aligned in a generic instant with the generic printing
position S is measured by P’as'Pc and the distance of
each printing position from the position S by P’as'Ps in
which P’as and P'ac are generic integers, smaller than
Pas and Pac, respectively, the various disalignment dis-
tances between a type and a printing position will be
given by all possible combinations for which D = P'a-
¢®Pc — P'as Ps is larger than zero. The alignment, there-
fore is determined in that printing position, and for that
type, identified by the number pair P'as and P'ac, for
which D is a minimum. It is easy to show that this oc-
curs for the values P'as and P'ac for which the differ-
ence between P'as/P'as and Pac/Pas is the smallest.

The intergers P'ac and P’as, thus determined, define
‘“a realignment pitch,” measured in the number of
characters and in the number of printing positions, re-
spectively, which determine the order in which within
each Pas and each Pac the successive types come into
alignment with the respective printing positions.

In the case of the example in which Pac = 13 and Pas
= 20, the appropriate fraction with numerator and de-
nominator less than 13 and 20, respectively, results in
a minimum value in excess of 13/20 which is two-
thirds. Thus P’ac = 2 and P'as = 3. The order in which
the types will align with the printing positions will be:
1,3,5,7,9,11,13,2,4,6, 8,10, 12, and the order of
the printing positions wili be: 1,4, 7,10, 13, 16, 19, 2,
5,8,11, 14, 20,3,6,9, 12, 15, 18. Thus during the in-
terval of one character pulse and the next, i.e., during
the interval necessary for the successive characters of
the type-holding unit to come into alignment with the
same printing position, 20 or generally subcyclical Pas
of equal duration may be identified corresponding with
which there is a sequential alignment of the characters
corresponding with the different subsets of printing po-
sitions, according to a pre-established order.

It should be noted that the pitch of the type P, and
that of the printing P, (or the respective alignment
pitches), the conditions and the moment at which the
alignment between the printing positions and the types
is ascertained are fully identified.

It will now be examined as to how the order number
of a type whose function is the identification of the type
aligned in the first printing position may be used to also
identify the aligned types in other printing positions.
This objective is accomplished by linking with each
type that is to be printed in a printing position different
from the first position a correct code C, unequivocally
correlated to this type, and to the printing position in
which it is to be printed, and to compare this correct
code with the order number of the type C supplied by
the binary counter 11. The order number of the type C
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is thus not only compared with the code representing
the type to be printed in the first printing position, but
also with the correct codes assigned to the types to be
printed in the successive printing positions. The com-

parison occurs of course according to an appropriate

order, or by groups of simultaneously aligned charac-
ters, taken in a definite order from the alignment pitch
of the groups Pas.

The correct code which is linked with the types to be
printed is given by the relation: _

C.=C — K P, + x,N in which )
C is the code representing the type which is chosen as
equal to the order number linked with each type of the
counter belt,

P, is the alignment pitch measured in number of char-
acters,

K is the integer which together with P,, defines the var-
ious printing positions in the same group,

N is the number of characters which make up the total
of the printing types,

K, is an integer, or zero.

The additional term K;N is introduced to take into
consideration the cyclicity with which the totality of
the types appear along the printing line.

The correlation formula (1) is obviously applicable
in the case where the movement of the type-holding
belt is contrary to the order in which the printing posi-
tions are considered, or if it occurs in the direction indi-
cated by the arrow 5. If the movement of the belt runs
in the opposite direction the following relation, as may
be easily inferred, holds, however;
C.,=C+ K P,. — K;N. 2)

A description of the arithmetic network could be
used to carry out the correction operation would go be-
yond the objectives of the invention. Information in this
respect may be found in any manual which deals with
the technology of the digital computer, i.e., in the au-
thoritative text “Digital Computer and Control Engi-
neering” by Robert Steven Ledley, McGraw-Hill,
1960. A specific feasible solution for application in a
printer of the described type is also offered in logical
block form in U.S. Pat. No. 3,314,360 issued Apr. 18,
1967 in the name of W. P. Foster.

No doubt other feasible solutions may be used to per-
form the indicated correction. For instance the various
corrective coefficients, = K P, &+ K N, may be stored
in an auxiliary memory for reading only, also known by
the experts of the field under the acronym ROS (read
only storage) and from there retrieved in a suitable se-
quence and summed up in a computer network with the
code of type C.

FIG. 2 represents in schematic block form such a so-
lution and represents in a generic way the part of a
structure of an electronic computer which may be used
to perform the different required operations. The data
to be printed is contained in a data stroage 20 where
each character is represented by a predetermined bi-
nary code which may be completely arbitrary, or taken
from standardized codes (ISO - ECMA, etc.). The cor-
rective coefficients are contained in an auxiliary stor-
age 22, The address registers 21 and 23 provide for re-
trieval from the storages 20 and 22, respectively, of the
characters and the correction coefficients one by one
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in the most convenient sequence (for example, notably
by successive subsets).

A control unit 24 controls the read operation of the
storages 20, 22 and, generally, ail operations of the
computer.

The corrective operation is conducted as follows:

First, the characters to be printed are retrieved one
by one from the storage 20 and stored one at a time in
a storage register 25.

From the register 25 they are transmitted to a de-
coder network 26 which converts the binary represen-
tation of the characters into order number C used in the
printing installation for the identification of each char-
acter. The order number C is sent to a register 27. Si-
multaneously, the control unit 24 retrieves from the
storage 22 the corrective coefficient, corresponding
with the printing position in which the character is to
be printed whose code is contained in a register 27, and
stores it in a register 28. The content of the two regis-
ters 27 and 28 are then added in the arithmetical unit
29 and the result is stored in a register 30 which thus,
now contains a correct code Cc. -

The operation is repeated for all characters to be
printed in a printing line and the corresponding cor-
rected codes are progressively stored in an auxiliary
memory of the printer or “buffer” 31.

FIG. 3 represents in schematic block form the con-
trol logic of a parallel chain printer .of the described
type. The “buffer” 31 contains the correct character
codes of a complete printing line and is stored in a data
processing unit, such as already described with refer-
ence to FIG. 2. The binary counter 11 of FIG. 3 re-
ceives pulses of character synchronization AP and reset
pulses or revolving pulses AS corresponding with the
pulses originating from the pickups 7 and 10 already
shown in FIG. 1. As already mentioned, the binary
counter 11 presents at its outputs, symbolized for the
sake of simplicity by a single wire 11q, a binary code
(which changes with the time) and which corresponds
with the code of the character which was located in
successive moments corresponding with the first print-
ing position. The synchronization pulses of the charac-
ter AP are, moreover, applied to an oscillator 32 from
which they elicit the go signal and to a binary counter
33 from which they elicit the reset. The oscillator 32
emits from its output on wire 34 BYS pulses which are
uniformly distributed along the entire interval between
two synchronization pules AP, equal in number to Pas.

To refer to a specific case, let it be assumed that P,,
= 20. The pulses BYS originating in the oscillator 32
are applied to the binary counter 33, having a counting
capacity equal at least to P,,, and cause it to produce
the count progressively. The outputs of the counter 33,
denoted for the sake of simplicity by a single wire 35,
feed a decoder circuit 36 which presents suitable elec-
tric signals one at a time on the P,, wires of the output
37. The electric signal, present sequentially on each of
the wires 37, selects P,, groups of activation circuits,
one for each printing electromagnet. The activation
circuits are symbolized by the blocks 38. When the
counter 33 has completed the count of P,, number of
BYS pulses, the electric signal appearing at the output
of the decoder circuit 36 is applied to the P,,-th wire
of the output from which it is derived via wire 39 and
applied to the oscillator 32 functioning as a stop signal.
Due to this signal, the oscillator 32 produces P,, pulses
and then stops waiting for a new go order.
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The PYS pulses produced by the oscillator 32 besides
being applied to the counter 33 are also applied to a
second oscillator 40 which generates pulses, and to a
binary couner 41 from which they elicit the reset. The
oscillation frequency of the oscillator 40 is higher than
that of the oscillator 32, so that between a BYS pulse
and the following one the oscillator 40 is able to pro-
duce a certain number of pulses, equal at least to the
number N, of the printing columns of the printer di-
vided by P,,. Thus, when the number of the printing
columns is 160 and P,, = 20 the oscillator 40 produces
at least eight pulses.

Similarly to the counter 33, the counter 41 applies to
a decoder circuit 42 a combination of signals over the
output wires (represented for the sake of simplicity by
a single wire 43), and the decoder circuit supplies elec-
tric signals one at a time on the N¢/P,, wires of the out-
put 44. The electrical signal successively appearing on
each of the wires 44 selects N¢/P,, groups of activation
circuits, precisley an activation circuit within the range
of each of the P, groups chosen by the wires 37. This
means that the electric signal originating from the de-
coder 42 and that stemming from the decoder 36, se-
lect one activation circuit at a time.

The selection is achieved by means of AND circuits
45, having three inputs, one AND circuit for each acti-
vation circuit. To the third input of each AND circuit
a print order is applied. Each activation circuit receives
a print order, therefore, only when there is simulta-
neously applied to the inputs of the corresponding
AND circuit the print order, the group-selection signal
originating from the decoder 36, and the selection sig-
nal originating from the decoder 42.

As soon as the counter 41 has completed. the count
of 8 pulses the electrical signal present at the ouptut of
the decoder circuit 36 is applied to the Nc/P,,-th wire
of the output from which it is derived via the wire 46
and applied to the oscillator 40 functioning as a stop
signal. Due to this signal, the oscillator 40 produces
Nc/P,, pulses and then stops, awaiting a new go signal.

The pulses produced by the oscillator 40 in addition
to being applied to the counter 41, are also applied to
an address counter 47 whose function is to address var-
ious storage positions of the buffer 31 consecutively
and to retrieve from it one by one the correct codes
there contained. The retrieved correct codes are ap-
plied to the comparing circuit 48 to which is also ap-
plied the order numer produced by the counter 11. If
the two codes agree, a positive comparing signal is gen-
erated on the wire 49 and applied to the third input of
all AND circuits 45 with the function of a print order.
Only the selected AND circuit issues the order of
course, to the activation circuit 38 linked with it.

It must be pointed out here that the order number
produced by the counter 11 is modified at the receipt
of any pulses Ap from the counter, while during the in-
terval between two pulses Ap the two oscillators 32 and
40 in cascade generate as many pulses as there are
printing columns, and the counter 47, therefore, ad-
dresses all the storage positions of the buffer 31,

Each order number of a character is thus compared
with all correct codes which define a printing line and
the printing operation is carried out character by char-
acter in those printing positions where the alignment
conditions and those of coincidence between the char-
acters actually present in the printing positions, and the
characters to be printed, are met. It should also be
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noted that for the Nc/P,, printing positions chosen by
the counter 41 sequentially the printing should be per-
formed simultaneously, for, in fact, the character align-
ment occurs simultaneously for these printing posi-
tions. :

The sequential printing is, however, not such as to
produce significant disalignments since it is in every
case contained between a P,-th of the printing pitch
and it is, moreover, possible to achieve a “‘realignment”
of the printing times by suitable delay-circuits. Also,
other auxiliary circuits are associated with this logical
structure- of the belt printers, as for example circuits
signalling printing errors or counters keeping track of
the operations carried out along the printing line so as
to initiate a lead operation or an advancing of the paper
as soon as the printing of a line is concluded.

THE INVENTION

The preceding description makes it clear that the
character code generated by the counter of the timing
pulses permits the control of all printing operations
along the printing line if provisions are made for the
correction of the codes of the characters to be printed
as a function of the position in which they are to be
printed.

The above described system, however, does not per-
mit the use of a type-holder unit on which the types are
distributed with a varying frequency, for it links bire-
ciprocally the types, and the printing positions occu-
pied by them on the type-holding unit. The system,
however, makes it possible to remove this limitation by
application of some expedients.

As already indicated, this is obtained according to
the invention, by linking to the correct codes stored in
the auxiliary memory, one or several added units of
data which provide for distinguishing the frequency of
repetition of each character on the type-holding unit.
This is especially advantageous for the characters to be
printed, each different from the other, are known not
to exceed in gernal 128, and may thus be represented
by binary codes of 7 bits. Yet, the memory banks for
building auxiliary storages -and buffers are generally
used to store data of 8 or 9 bits. 2 or 3 bits remain avail-
able, therefore, to which this specific function may be
assigned. The following description shows how this may
be accomplished.

FIG. 4a represents schematically, in the form of
strips, an alpha-numerical set distributed on a type-
holding ‘unit. All the types, a total of 128, are distrib-
uted with the same frequency in the set once, and each
type may be represented by a binary code of 7 bits from
0000000 to 1111111 inclusive.

FIG. 4b represents in the same form an alpha-
numerical set in which the characters are distributed
with a different frequency; the first group of characters
(from O to 31) is identical with the third group of char-
acters (from 64 to 95) which thus are represented
twice in the set, while the remaining characters are
represented only once.

FIG. 4c represents another alpha-numerical set in
which the characters are distributed with the same fre-
quency and the set comprises 96 characters.

FIG. 4d represents an alpha-numercal set of 96 char-
acters in which the characters are distributed with a dif-
ferent frequency: the first group of characters (from 0
to 15) is identical with the third (from 32 to 47) and
with the fifth group of characters (from 64 to 80)
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which thus are presented three times in the set, while
the remaining characters, distributed in the second,
fourth, and sixth group, are present only once.

FIG. 4e illustrates another alpha-numerical set in
which the characters are distributed with a different
frequency: the first group of characters (from 0 to 15)
is identical with the third group of characters (from 48
to 63) which thus are presented twice in the set, while
- the remaining characters, distributed in the second and
in the fourth group, are present only once.

FIG. 4f represents another set of 64 characters dis-
tributed with the same frequency.

FIG. 4g symbolizes another set of 64 characters, dis-
tributed with a different frequency: the first group of
characters (from' 0 to 15) is identical with the third
group of characters (from 32 to 47) which thus are
present twice in the set, while the remaining characters,
distributed in the second and in the fourth group, are
present only once.

The sets shown in the described illustrations are only
some examples of the innhumerable arrangements of
characters in a set, with different or equal frequencies,
which may be suitably applied in the belt printers. In
FIG. 4h if for example, another case represented in
which the repeated characters are not gathered in two
adjacent groups, but are placed in equal positions, from
0 to 30, and repeated in the same positions from 32 to
62. The characters arranged in unequal positions are,
however, only present once in the set.

The requirement, common to all the illustrated sets
and necessary to put the invention into effect, consists
in that the order numbers representative of the charac-
ters repeated with a greater frequency in the set, such
as generated by the counter 11 of FIG. 1, differ among
each other only by one or a few specified bits. In other
words, if with a pre-established character an order
number determined by the counter 11 is linked and if
subsequently the same character is represented in the
printing set, it is necessary that the counter 11 link to
that character which is identical with the first an order
number which differs from the first only by one or a few
specified bits. This is achieved by placing the charac-
ters on the type-holder unit in order according to the
criteria of the type of the illustrated characters. To
clarify this concept further, we shall consider the set of
characters shown schematically in FIG. 4g.

This may for example, consist of the following 16
characters: 0123456789+ —:.,; repeated twice
in the set and of 32 characters ABCDEFGHIJK
LMNOPQRSTUVWXYZS&'*°()repeated
once. The following Table 1 assigns to each character
of the set a sequential numerical rank, and links with
it a binary code representative of this rank:

TABLE 1
0 0 000000 32 0 100000
I 1 000001 33 1 100001
2 2 000010 34 2 100010
3 3 000011 35 3 100011
4 4 000100 36 4 100100
5 5 000101 37 5 100101
6 6 000110 38 6 100110
7 7 000111 39 7 100111
8 8 001000 40 8 101000
9 9 001001 41 9 101001
10 + 001010 42 + 101010
il = 001011 43 — 101011
12 : 001100 44 ;101100
13 001101 45 101101
14 , 001110 46 , 101110
5 H go1111 47 ;10111
t6 A 010000 48 Q 110000
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17 B 010001 49 R 110001
18 C 010010 50 ‘S 110010
19 D 010011 51 T 110011
20 E 010100 52 U 110100
21 F 010101 53 V110101
22 G 010110 54 W 110110
23 H 010111 55 X 110111
24 I 011000 56 Y 111000
25 J 011001 57 Z 111001
26 K 011010 58 & 111010
27 L 011011 39 , - 111011
28 M 011100 60 * 111100
29 N 011101 61 ° 111101
30 8] 011110 62 ( 111110
31 P Olitil 63 ) 11t

It may be noted that the binary codes or order num-
bers, corresponding with the ranks 32 . . . 47, differ
from the order numbers corresponding with the ranks
0 ... 15 only by the more significant bit, the sixth. Two
differnt codes are assigned to the twice repeated char-
acters, different by the more significant bit. This is ex-
plained by the fact that the counter 11 that generates
the order numbers is totally unconcerned about the ar-
rangement of the types on the type-holder unit, but cor-
relates bireciprocally the various positions which the
type-holder unit may occupy in a pre-established code
(exactly the order number).

Vice versa, the logical system which controls the
printing and sees to it that a specified code is assigned,
to each type and that it is corrected according to the
printing position, assigns a unique code to each type. If,
therefore, codes assigned by the logic system to the
twice repeated characters are those included between
000000 and 010000, an agreement these codes and the
codes of the characters from 100000 to 110000 which
represent on the type-holder unit the same types, is
never verifed. If, however, the codes assinged by the
logic system to the twice repeated are those from
100000 to 110000 an agreement between these codes
and the codes of the characters from 100000 to 010000
will never be verified. It happens, therefore, that to the
characters appearing with a frequency of more than
once on the type-holding unit more representative
codes are assigned and all are compared with the char-
acter code produced by the counter 11. This may sim-
ply be achieved with a single comparing operation by
confining the comparison in these instances to that part
of the code which is significant and by disregarding
those bit of the code which may be different. For exam-
ple, the order number, with reference to the preceding
table, assigned to the number 6 is 000110 or 100110,
or a symbol used in Boolean algebra: 0 00111. The
comparison in this case must only be made for the 5
less significant bits. This condition is imposed on the
comparison circuit in a very simple way, namely by
linking with the code representative of the character,
chosen of any of the various order numbers representa-
tive of the same character, an identification code in the
form of an additional bit which specifies that the char-
acter is repeated several times in the set and that it is
applied to adopt the comparison logic.

FIG. 5 represents in logical block form the part of the
control system already described in FIG. 3 which is
concerned with the indicated: modification, according
to the invention. In FIG. 5 are shown the counter 11 for
generating the order numbers, divided into binary cells,
the comparison circuit 48 and the auxiliary storage or
buffer 31 which for better clarity is subdivided into
lines and columns which stand for binary storage cells.
On each line of the storage 31 a character code with 6
bits (not shown) is stored. In the seventh columns there
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is stored for each character, an information bit for
those character which are repeated several times. Such
a bit is denoted by the dots 50.

The characters stored in the storage 31 are retrieved
one by one, together with the identification bit 59,
when present, and applied to the comparison circuit
48. Such a comparison circuit consists, for example of
six logical elements 51, 52, 53, 54, 55, 56 which per-
form the logical function exclusive or, of an element 57
that performs the logical function NOR, and of a circuit
AND 58. To the two inputs of the logical element 51
the less significant bits of the order number (originating
from the counter 11 over the wire 61) and of the code
retrieved from the memory 31 (stemming from the
memory over wire 62), respectively are applied.

The procedure is similar for the bits of greater weight
which are applied to the inputs of the logical elements
52,53, 54, 55, 56. 1t is apparent that the output of each
logical element 51 ... 56 takes on the logical level of
0 every time that the logical levels at the two inputs co-
incide. When, therefore, the order number and the
code retrieved from the memory 31 coincide, the out-
puts of all logical elements 51 ... 56 are at the logical
level 0. These outputs 63, 64, 65, 66, 67, with the ex-
ception of the output of the logical element 56, are
connected with the inputs of the element NOR 57.

The output 68 of the logical element 56 is instead
linked with NOR 57 across the AND gate 58 having
two inputs. To the second input of the AND gate 58 the
bit of a character identifiable as a repeated character
is applied. For reasons of convenience it may be as-
sumed that this bit has the logic level 0, when present,
and the logic level 1, when absent. Thus when the code
retrieved from the storage 31 corresponds with a char-
acter which is not repeated several times (and, there-
fore, the information bit is absent) the output of the cir-
cuit 56 is applied to the NOR 57 and has a level which
depends on the result of the comparison of the two
more significant bits of the order number and of the
code retrieved from the storage 31, respectively. When
the outputs of all circuits 51 ... 56 have the logic level
0 this means that the two codes agree and that the out-
put of NOR 57 is at the logic level 1. In other words,
under these conditions the two codes are compared in
their entirety. On the contrary, when the code retrieved
from the memory 31 corresponds with a character
which is repeated several times (and, therefore the in-
dentification bit is present) the output of circuit 58 re-
mains at the level 0, irrespective of the result of the
comparison effected by the circuit 56, i.e., the compar-
ison of the two codes is performed partially, under the
exclusion of the more significant bit.

The desired result is thus obtained. Obviously the
same result may be accomplished by application of
other circuit solutions. FIG. 8a, for example illustrates
another solution.

In FIG. 5a the comparison circuit 48 does not consti-
tute any modification and, on the contrary, the order
number assigned to in this circuit is modified by the
logical circuit OR 69. The operation is as follows.

In the storage 31 are stored the correct codes C,, de-
rived from the already cited formulas, and stemming
from a code representative of the character C which for
the characters having a repetition frequency of more
than one is selected as order number C of greater
weight from the codes of characters representative of
the same character.
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Thus, with reference to the preceding table, the rep-
resentative code 100111 is made to correspond with
the numerical character 7 with which the character
codes 000111 and 100111 correspond. This, of course,
is done by the decoder matrix 26 shown in FIG. 2. Also,
in this case, an identification bit which we assume for
the sake of simplicity to have the logic level 1, when
present, is linked to the code of characters which are
repeated several times on the type-holder unit. Such
information bit is applied during the comparison of the
order number and code drawn from the memory 31 to
an input of the circuit OR 69. As may be seen from
FIG. 5a, the more significant bit of the order number
is not directly applied to the comparison circuit, but
over the circuit OR 69. When the identification bit is
at the logic level 1, the more significant bit which was
applied to the comparison circuit as an order-number
bit takes on the logical level 1 in each case, and thus co-
incides necessarily with the more significant bit of the
code derived from the storage. In this case, the compar-
ison circuit is adapted to one of the inputs rather than
to its output.

A similar solution is presented in FIG. 5b. In this
case, the correct codes C,, derived from a code repre-
senting the character C which for the characters of a
repetition frequency of more than one is the order
number of lesser weight among the order numbers rep-
resentative of the same character, are stored in mem-
ory 31. When in this case the identification bit, which
we shall assume to have the logic level 0, when present,
is present the circuit AND 70 prevents the application
of the less significant bit of the order number to the
comparison circuit and applies instead a bit having the
logic level 0 which coincides thus with the more signifi-
cant bit of the code extracted from the memory 31.

In the preceding examples, reference was made to
the utilization of a single bit of identification, but
clearly the described inventive concept may be ex-
tended to the application of more identification bits, by
which the flexibility of the use of the invention may be
broadened.

We may, for example, consider the following table
(Table 2):

TABLE 2
0 0 000000** 32 0 100000**
1 1 000001* 33 I 100001+
2 2 000010* 34 2 100010*
3 3 000011* 35 3 100011*
4 4 000100* 36 4 100100*
5 5 000101* 37 5 100101+
6 6 000110* 38 6 100110*
7 7 000111* 39 7 100111+
8 0 001000** 40 0 101000*
9 8 001001* 41 8 101001 *
10 9 001010* 42 9 101010*
11 A 001011 43 S 101011
12 B 001100 44 T 101100
13 C 001101 45 U 101101
14 D 001110 46 vV 101110
15 E 001111 47 w 101111
16 ) 010000* 48 O 110000**
17 F 010001 49 X 110001
18 G 010010 50 Y 110010
19 H 010011 51 Z 110011
20 1 010100 52 : 110100*
21 5 010101+ 53 5 110101
22 J 010110 54 . 110110
23 K 010111 55 — Hottt.
24 (o) 011000%* 56 O 111000**
25 L 011001 57 + 111001
26 M 011010 58 & 111010
27 N 011011 59 , 111011
28 8] 011100 60 * 111100
29 P 011101 61 ° 111101
30 Q 011110 62 111110
31 R 011111 63 11111t
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Table 2 illustrates a set of characters distributed on
a type-holding unit with variable frequency. The char-
acter O is repeated eight times and is identified by the

character codes: 5
000000
001000
010000
10
011000
111000

The character 5 is repeated four times and identified
" by the character colde:

000101
010101
100101
110101

The characters 2 3 4 6 7 8 9 are repeated twice and
the corresponding codes differ for each character in
the more significant bit.

Finally, the remaining characters are repeated only
once. It is thus apparent that for the character 0 the
comparison between the representing codes must be
confined to the three less significant bits. For the char-
acter 5, the two more significant bits must be excluded
and for the characters 2 3 4 6 7 8 9 the more significant
bit is to be excluded.

Hence, two identification bits are linked with the
character 0, as shown in Table 2, one identification bit
of weight 2 with the character 5, and one identification
bit of weight 1 with the characters 23467 8 9.

FIG. 6 demonstrates how such identification bits are
used to modify the comparison conditions of the com-
parison circuit 48. In this case the comparison circuit
48 comprises the elements OR 71, AND 72, and AND
73 in addition to the elements §1, 52, 53, 54, 55, 56
which perform the logical function exclusive or, and
the element NOR 57 and AND 38. The two identifica-
tion bits of the character 0, when present, are applied
to the two inputs of the circuit OR 71 and, since they
are assumed to have the logical level O, when present,
the output of the element OR 71 will have the logical
level 0 only, if both bits are present. The output of the
element OR 71 is, however, applied to the input of the
circuit AND 73 which conditions the application of the
result of the comparison carried out by the circuit 54 30
to circuit NOR 57. Similarly, the circuits AND 58 and
72 receive the identification bit of weight 1 and of
weight 2, respectively, and as a function of the logical
value of these, they prepare the application of the re-
sult of the comparison performed by the circuits 56 and
55 to the circuit NOR 57, respectively. Hence, when
the two identification bits are present, only the three
less significant bits of the order number of the code de-
rived from the memory are compared. When the bit of
weight 1 is present the comparison of the more signifi-
cant bit is excluded and when the bit of weight 2 is pres-
ent the comparison of the two more significant bits is
excluded.

After the general description of the prominent as-
pects of the invention it behooves one to emphasize
that the technical solutions by which the invention may
be emplement are of a great variety. The versions and
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modifications of the invention are in fact so varied that
they render it adaptable to different requirements, as
for example to the application to bar printers or paral-
lel serial printers having interchangeable type-holding
units. To complete the description, we shall mention
for exemplifying purposes the logic organization of a
chain printer with interchangeable units of type-
holders and, most advanced in the application of the
invention, of a drum printer and a serial printer.

FIG. 7 illustrates schematically the control logic of
the first mentioned of these printers. It is assumed that
the chain printer applies type-holding units of 128, 96,
64, 48, 16 characters which are interchangeable, let
alone the fact that a type-holding unit with a set of
characters repeated is exactly 48 + 16, hence of the
type represented in FIG. 4g.

The logic includes: a counter 11 for generating order
numbers of 7 bits and thereby having the capacity of
binary counting from 0 to 127, a logic write circuit 80
which receives from the data processing system the
print information over a data transmission channel BO
and stores it in the buffer 31, which has a capacity of
160 characters of 7 bits each, an address counter 47 of
the storage, a comparator circuit 48 with 7 bits, the os-
cillators and counters already illustrated in FIG. 3 and
there marked with the reference numbers 32, 40, 33,
41 along with their respective decoders, and the selec-
tion and control network of the various activation cir-
cuits which are not shown in FIG. 7 for the sake of the
simplicity of design.

The logic includes furthermore: a conditioning net-
work of the comparator circuits, a counter 82 of the
performed printings having a capacity of counting to
160, a second comparing circuit 83 of 7 bits, a first de-
coder 84 of the “space” code, a logic unit 85 for print-
ing termination and errors, a character register 93, a
second decoder 94 of the space code, and a circuit 95
for the preparation of the print orders. The condition-
ing network consists of four AND gate circuits 81, 86,
87, and 88.

The circuits AND 81, 86, and 87 are of the type hav-
ing two inputs. To the first input of these circuits a sig-
nal AC, is applied whose function it is to indicate that
the installed type-holding unit is of the kind in which
the characters are repeated with the same frequency.
This signal may be applied automatically since the
type-holding unit is built so as to close a signalling cir-
cuit, though it may be applied by the data processing
unit which monitors the printing operations, or it may
be applied by a manual presetting which closes a suit-
able switch and connects this input with an appropriate
voltage source.

The circuit AND 88 is of the three input type. A sig-
nal AC, whose function it is to indicate that the in-
stalled type-holding unit is of the kind in which the
characters are repeated with a different frequency is
applied to an input of the circuit AND 88. This signal
which alternates with AC, and excludes it may be ap-
plied in the forms already mentioned for the signal AC,,
or one of the two may be derived from the other by a
single logical inversion. A signal AC; whose function it
is to indicate that the character whose correct code was
presented to the comparison circuit is not repeated is
applied to a second input. The signal consists of one of
the bits retrieved from the buffer 31 which under these
circumstances takes on the role of an identification or
discrimination bit among the repeated and not re-



3,742,845

15

peated characters, and in the example represents the
more significant bit. In fact, when the characters are
repeated the type-holding unit in the given example
contains only 64 characters, hence 6 bits are sufficient
for their identification. The weighted bit 32 of the
order number generated by the counter 11 is applied to
the third input. The same bit is also applied to the sec-
ond output of the circuit AND 86. The more significant
bit of the order number generated by the counter 11,
however, is applied to the second input of the circuit
AND 87.

Finally, the more significant bit of the character
code, thus corresponding with the signal AC;, is applied
to the second input of the circuit AND 81. The outputs
of the two circuits AND 86 and 88 are applied in paral-
lel to the comparison circuit corresponding with the
input of the weighted bit 32, and the output of the cir-
cuits AND 87 and 81 is applied to the comparison cir-
cuit corresponding with the input of the more signifi-
cant bit, on the one hand, of the input of the order
number and, on the other hand, of the character code.

The operation of the described logic system and the
printer controlled by it is as follows.

First of all, the conditioning network is arranged with
the signals AC, or AC , according to the type of type-
holding unit which is installed on the printer. The data
to be printed is then stored, over the transmission chan-
nel BO and the logical write circuit 80, in the buffer 31.
Parallel with this phase, all space signals, identified by
a pre-established representative code, which is not sub-
jected to corrections as a function of the printing posi-
tion, so that it remains unchanged and, therefore, easily
discernible by means of a decoder circuit, are recog-
nized by the circuit 84 and for each of these a pulse is
transmitted to the coubter 82 over the circuit OR 92.
The space code may for example consist of the code of
7 bits 1111111,

The counter 82, preadjusted in the condition “reset”
at the start of the loading of the buffer 31, performs the
counting of all pulses corresponding with the spaces
available in the printing line.

Parallel with the loading phase of the buffer 31, the
counter 11 always evolves in like manner to provide at
any moment over the order numbers information of the
position of the type-holder unit. As spon as the loading
of the buffer 31 is completed the printing operations
begin.

First of all, simultaneously with the application of a
timing signal AP and due to a go signal CON originating
from the data processing system the order number C
present at the start of the printing operations in the
counter 11 is stored in the register 93. Then the go sig-
nal is given to the read operations of the buffer, timed
by the already described oscillator circuits. If the signal
AC, is present the comparison between the order num-
ber and the codes retrieved from the buffer is carried
out completely, in fact, the circuits AND 81, 86, 87 are
now enabled to transfer bits applied to their second in-
put. But, when the signal AC, is absent the signal AC,
will be present, the comparison of the more significant
bit will be excluded, while the one of the weighted bit
32 will only be permitted when the signal AC; is also
present or only for characters of a single repetition.
The comparison operation is repeated for each order
number C produced by the counter with all codes
stored in the buffer 31.
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Whenever the result of the comparison is positive, a
print order is issued over the circuit AND 95 (which is
now assumed to be capable of signal transmission) and
this order is applied over the wire 91 and the circuit OR
92 to the counter 82 which adds to the already per-
formed count of the spaces, the count of the already
performed impressions. To prevent the space code
from giving use to a print order following a positive
comparison with the corresponding order number, this
code is decoded by the decoder circuit 94 which blocks
the circuit AND 95 thereby inhibiting the eventual
print order to be transmitted downstream.

The presence of the conditioning circuit is also im-
portant to prevent the repeated printing in the same
printing position of the same character which may be
ascertained by the effect of the repetition on the type-
holding unit of the same character. To avoid this inade-
quacy it must be realized that the print orders are sent
over the wire 90 to the auxiliary storage 31 where they
cancel the character code as soon as it has been com-
pared, and replace it with the registration in the corre-
sponding storage position of the code representative of
one space. Therefore, when the comparing operation is
subsequently repeated between the content of the same
storage position and the successive order numbers the
printing of an already printed character cannot be re-
peated again.

When all printings of a printing line are completed
the counter 82 finishes its count up to 160 and emits on
wire 96 a print termination signal which is received by
the print termination logic circuit 85 and is transmitted
to the data processing system to inform it that the print- |
ing has been correctly accomplished. After this signal,
the printing of a new printing line may be ordered. In
the meantime, the various order numbers C produced
by the counter 11 are compared in the comparing cir-
cuit 83 with the character code stored in register 93.
The counter 11 develops, in a cyclical fashion, a period
which depends on the number of characters present on
the type-holder unit, irrespective of its counting capac-
ity. In fact, the reset signal AS modifies the length of the
counting cycle, adapting it to different cases.

It is, therefore apparent that when the counter 11
generates an order number C which agrees with the one
stored in the register 93 the type-holding unit has pres-
ented all characters of the set in all printing positions
and that the printing of the printing line should be com-
pleted. The positive result of the comparison carried
out by the circuit 83 is thus transmitted to the comple-
tion of print logical circuit 85 where it is used to gener-
ate an error signal. This kind of positive result is obvi-
ously verified only in conditions of malfunctioning in
that, as already mentioned, the end-of-print signal is
given by the counter 82 before or, at the latest, at the
completion of a counting cycle of the counter 11.

We may now consider briefly a parallel drum printer
in which the invention is applied.

FIG. 8 illustrates schematically a drum printer and its
logic organization. Only elements essential for an un-
derstanding of the printer are shown.

The mechanics of the printer consist of a rotating
drum 100 on whose circumference are as many sets of
types arranged as there are printing columns. Close to
the drum and linked with its generator are the printing
hammers m positioned, one for each column of print.
Between the hammers and the type-holder drum, the
printing support is inserted and possibly the ink ribbon.
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The drum is kept in rotation by a motor 161 so that the
various types place themselves sequentially along the
printing line.

Along with the drum an indented or perforated tim-
ing disk revolves linked with a photo-sensitive magnetic
pickup or firmly attached equivalent. The pick-up 102
fills the same function as the pickup 1@ of FIG. 7, i.e.,
emits a pulse each time the characters are aligned in
printing position. These pulses are applied to a counter
11 which creates and sends out an order number which
permits the identification of the types aligned in print-

_ing position. In this case too, a pickup 103 is provided
which issues a reset pulse to the counter 11 to identify
the start of the type set.

The codes of the characters to be printed in a print-
ing line are stored over a data input channel BO in a
storage buffer 31 from which they are retrieved singly
and compared with the order number produced by the
counter 11 in the comparison circuit 48. When the
comparison is positive, the printing in the assigned
printing position is ordered over the wire 104 and the
selection network 105 of the hammers. Also in this in-
stance the printing speed is known to increase when
forward movement of the printing support is ordered
and printing the next line is started as soon as the print-
ing of a line is completed, without waiting for the com-
pletion of a complete rotation of the type-holding unit.

From this follows, as already described for chain
printers, the count of the printing orders and the order
of the count of blank spaces in a line. The count is per-
formed by the counter 106 which receives pulses corre-
sponding with the printing orders over the wire 107,
and over wire 108 pulses derived from the signals pres-
ent in the input channel BO, by means of the completed
decodification in the decoder 169, each corresponding
with a space of the printing line. When the count of the
counter 106 attains the equivalent of the printing posi-
tions of a line, this means that the printing of the line
has been completed. The printing support may now be
moved ahead and, as soon as possible, the printing of
the subeqeuent line may begin.

A further increase in speed may be achieved if cer-
tain characters are repeated within a set of characters
with a higher frequency. When for example, an alpha-
numerical printer has to print only numeric characters,
it is useful if the numerical characters are repeated in
the set with a higher frequency. In this case the counter
11 will associate a plurality of various order numbers
with the same numeric character, while the code repre-
sentative of the character will only be one. In this case,
too, then the described invention may be applied or
one may provide an additional recognition index for
each character code which is used to modify the com-
paring conditions of the comparator circuit 48.

Into the schematic drawing of FIG. 8 must be intro-
duced the parts and variants, already illustrated in
FIGS. 5, 5a, 5b, and the obvious modifications of the
latter, which are schematically drawn in FIG. 8§ from
the added buffer column for the identification indices
and from the conditioning wire 160 of the comparing
circuit 48. It must be noted, moreover, that in this case
the character code is not corrected to keep count of the
printing position and that the order number assigned to
a character on the type-holder unit is not used for the
printing of different characters, but only for the spe-
cific character represented by it. In this case, therefore,
for the recognition of the repetition frequency of char-
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acters one may indiscriminately use either an addi-
tional recognition code, such as the order numbers, or
the character codes.

Let us consider for example Table 1. In this table the
characters of a double repetition frequency are linked
with binary order numbers which differ for the same
character, only by the more significant bit. These char-
acters, moreover, are distinguished from those of a sim-
ple repetition frequency by the fact that they are the
only ones having the weighted bit 16 equal to 0. Such
a discrimination element may be used to prevent the
comparison of the more significant bit, and this condi-
tion may be imposed equally by the counter 11 and by
the buffer 31.

The first solution is shown in FIG. 8. The counter 11
is broken up in its binary cells: the wire 116 which ap-
plied the weighted bit 16 stemming from the counter 11
to the comparison circuit 48 also initiates transmission
of the signal of the output of the circuit exclusive or
112 to the circuit NOR 57 over the circuit AND 111.
Therefore, when the weighted bit 16 is 0 the compari-
son circuit 48 behaves as if the more significant bits had
not been compared.

The same result is obtained with the logical scheme
of FIG. 16. In this case, it may be observed that the
comparison circuit 48 is modified by the weighted bit
16 originating from the buffer 31. It is evident that
rather than modifying the comparison circuit in the de-
scribed manner, one may use circuits similar to those
shown in FIGS. 5a and 5b, or modify, if so desired, the
character codes, or the order numbers applied to the
comparison circuit.

To conclude the exemplified review of the possible
applications of the invention, we may consider a serial
printer, schematically illustrated in FIG. 11. The illus-
trated form of construction was chosen because of its
simplicity of representation. It should not be deemed —
this is repeated — limitative of the objectives of the in-
vention.

In FIG. 11 a type-holding unit 158 in the shape of a
cylindrical drum having the types arranged on its cir-
cumferential rim, is rotated by a motor 151 and se-
quentially presents the various types corresponding to
a printing position identified by the printing hammer
152. Between the type-holding unit 150 and the print-
ing hammer 152 is inserted the printing support 153,
for example in the form of a tape. Whenever an impres-
sion has been made, the tape is made to advance one
printing position, for example by the action of smali ad-
vancing rollers 154 one of which is intermittently acti-
vated by a motor 155.

It is apparent that in other versions it could be the
type-holding unit which moves together with the print-
ing hammer, both being installed on one or several
printing carriages.

Generally, a timing wheel 156 with a respective
pickup 157 is linked to the type-holding unit 156. The
pulses produced by the pickup 157 are applied to the
counter 11 whose output is compared in the compari-
son circuit 48 with the content of the storage 158,
which is the code representing the character to be
printed. When the comparison is positive, or when the
type-holding unit presents the character to be printed
in printing position, the impression is ordered.

It is evident also that the considerations already dis-
cussed may be applied in this case, or an increase of the
printing speed may be achieved in many other cases by
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repetition of the types on the type-holder unit having
a varying frequency and it is, morover, clear that provi-
sion may be made for their recognition with the devices
which have been illustrated. Such devices are shown in
general by a decoder network 159 which decodes the
character code stored in a register 158 and conditions
the comparing network 28 in a suitable manner.

What is claimed is:

1. A high speed printer comprising:

a mobile type-holding unit having a plurality of dif-
ferent type characters, each of said characters
identified by a binary code and at least one of said
type characters being represented more than once,

printing means for printing said type characters in

different printing positions along a print line,

timing means for generating a plurality of signals to
control operation of said high speed printer,

counter means, responsive to one of said plurality of
signals of said timing means, for supplying an order
number indicating the position at whch one of said
type characters is arranged on said type-holding
unit,

storage means for storing a plurality of binary codes
representative of said plurality of characters in ad-
dition to an information bit indicating said one
character represented more than once, said storage
means supplying one of said binary codes, in re-
sponse to a second of said plurality of signals of
said timing means,

comparing means, responsive to said order number
of said counter means and said one binary code of
said storage means, for providing a signal enabling
said printer means to print a type character corre-
sponding to said one binary code, and

conditioning means coupled to said storage means
for inhibiting a predetermined portion of said bi-
nary code in response to said information bit pro-
vided by said storage means, said comparing means
in response to said conditioning means enabling a
signal corresponding to either of said binary codes
of said one type character to be provided to said
print means.

2. The printer as defined in claim 1 wherein said con-

ditioning means further includes:

means responsive to said storage means for prevent-
ing a repetition of said one character in the same
printing position.

3. A high speed printer comprising:

a mobile type-holding unit having a plurality of dif-
ferent type characters, each of said type characters
identified by a binary code,

printing means for printing said type characters in
different printing positions along a print line,

timing means for generating control signals,

counter means, responsive to one of said control sig-
nals, for supplying an order number indicating the
position at which one of said type characters is ar-
ranged on said type-holding unit,

storage means for storing a plurality of binary codes
representative of said plurality of type characters in
addition to at least one information bit indicating
type characters provided on said type-holding unit
more than once, said storage means supplying one
of said plurality of binary codes, in response to a
second control signal of said timing means,

comparing means, responsive to said order number
of said counter means and said binary code sup-
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plied by said storage means, for providing a signal
enabling said printer means to print a type charac-
ter corresponding to said one binary code,

conditioning means, coupled to said storage means
and responsive to said at least one information bit,
for inhibiting a portion of said binary code deter-
mined by said at least one information bit, said
comparing means in response to said conditioning
means comparing only the remaining portion of
said one binary code.

4. The printer as defined in claim 3 wherein said re-
maining portion of said one binary code corresponds to
remaining portions in others of said binary codes, and
wherein said remaining portions identify identical type
characters.

5. The printer as defined in claim 3 wherein one in-
formation bit indicates a type character represented
twice on said holding unit and wherein more than one
information bit indicates the repetition freqeuncy of
the type characters on said type-holding unit.

6. The printer as defined in claim 5 wherein said con-
ditioning means includes:

means responsive to said storage means for prevent-
ing said type characters represented more than
once to be supplied to a same printing position.

7. A high speed printer comprising:

a mobile type-holding unit having a plurality of dif-
ferent type characters, each of said type characters
identified by a binary code,

printing means for printing said plurality of type
characters in different printing positions along a
print line,

timing means for generating control signals,

counter means, responsive to one of said control sig-
nals, for supplying an order number indicating the
position of said plurality of type characters on said
type-holding unit,

storage means for storing a plurality of binary codes
representative of said plurality of type characters in
addition to at least one information bit indicating
type characters provided on said type-holding unit
more than once, said storage means supplying one
of said plurality of binary codes in response to a
second control signal of said timing means,

comparing means, responsive to said order number
of said counter means and said binary code sup-
plied by said storage means, for providing a signal
enabling said printer means to print a type charac-
ter corresponding to said one binary code, and

conditioning means, coupled to said storage means,
for modifying a predetermined portion of said
order number in response to said information bit,
said comparing means in response to said condi-
tioning means comparing only the remaining por-
tion of said order number.

8. The printer as defined in claim 7 wherein said re-

maining portion of said order number corresponds to
identical type characters provided by said type-holding

unit.

9. A parallel printer for printing a line of characters

along a printing line, said printer comprising:

a drum type holder unit having an axis parallel to said
printing line, said drum unit having a plurality of
type characters distributed on cylindrical rings with
a variable frequency,

timing means for generating control signals indicat-
ing the movement of said type-holding unit,



3,742,845 -

21

counter means, responsive to said control signals, for
supplying an order number indicating the position
of said type-holding unit and the position of said
plurality of type characters arranged on said type-
holding unit,

storage means for storing a plurality of binary codes
representative of said plurality of type characters in
addition to an information bit indicating type char-
acters provided on said drum unit more than once,
said storage means supplying one of said plurality
of binary codes, in response to a second contro] sig-
nal .of said timing means,

comparing means, responsive to said order number
of said counter means and said binary code sup-
plied by said storage means, for providing a signal
enabling said printer means to print a type charac-
ter corresponding to said one binary code, and

conditioning means, coupled to said storage means,
for inhibiting a predetermined portion of said bi-

nary code in response to said information bit, said

comparing means in response to said conditioning
means comparing only the remaining portlon of
said one binary code.

10. A high speed printer comprising:

a continuously moving type-holding unit having a
plurality of different type characters distributed
with a variable frequency attached thereto, said
type-holding unit presenting sequentially in at least
one printing position said type characters arranged
on said type-holding unit,

timing means for generating control signals,

counter means, responsive to one of said control sig-
nals, for supplying an ordér number indicating the
position of said type characters on said type-
holding unit,

storage means for storing a plurality of binary codes
representative of said type characters in addition to
at least one information bit indicating type charac-
ters provided on said type-holding unit more than
once, said storage means supplying one of said plu-
rality of binary codes, in response to a second con-
trol sxgnal of said timing means,

comparing means, responsive to said order number
of said counter means and said binary code sup-
plied by said storage means, for providing a signal
enabling said printer means to print a type charac-
ter corresponding to said one binary code, and
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conditioning means, coupled to said storage means,
~for modifying a predetermined portion of said bi-
nary code in response to said information bit, said
comparing means in response to said conditioning
means comparing the remaining portion of said one
binary code. '
11. A control circuit for a high speed printer having
a moveable type carrier including a plurality of differ-
ent type characters distributed with variable frequency
and printing means for printibg said type characters on
a print line, said circuit comprising:
timing means for generating signals indicating the
movement of said type carrier,
counting means responsive to said signals of said tim-
ing means for providing an order number indicative
of the position of said type carrier and the position
of said type characters thereon,
means for comparing said order number with coded
representations of various type characters to be
printed in different printing positions,
storage means for storing at least one of said coded
representations and for transmitting one of said
coded representations to said comparing means,
discriminating means for distinguishing between vari-
ous type characters in accordance with the type
character’s repetition on the type carrier, and
conditioning means responsive to said discriminating
means, for modifying said comparing means as a
function of the repetition frequency of a type char-
acter on the 'type carrier.
12. The control circuit as defined in claim 11 and fur-
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means responsive to said discriminating means for
modifying said coded representation of said type
characters, and

means responsive to said storage means for prevent-

ing a repetition of the printing of the same type
character in the same position.

13. The control circuit as defined in claim 11 wherein
said discriminating means is responsive to at least one
information bit linked with said coded representations
of said storage means, and

wherein said condition means comprises logic cir-

cuits operating selectively on a portion of said com-

- paring means for inhibiting the comparison.
*® * * * *



