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ELECTRONICTABULATION CONTROL SYSTEM 
FOR RECORDER 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a control system for a re 

corder, and in particular to an automatic tabulating sys 
tem for a recorder. 

2. Description of the Prior Art 
It is commonplace in the typewriter art to provide 

horizontal tabulation; when the tab key is depressed or 
in response to a tabulating signal, the typewriter car 
riage is driven away from the start-of-line position until 
the carriage strikes a mechanical tab stop which was 
preset by the operator. By presetting one or more tab 
stops, the carriage is stopped at one or more positions 
so that printing occurs at preselected tabular positions 
or columns on the record medium. 

SUMMARY OF THE INVENTION 

In accordance with the invention, tabulation is auto 
matically effected electronically, without the use of 
mechanical tab stops. The control system of the inven 
tion provides electronic control which automatically 
effects tabulation. The invention is applicable to car 
riage type recorders such as typewriters, or to record 
ers which can be either of the carriage type or of the 
non-carriage type such as teleprinters, and to other re 
corders which are adapted for tabular recording. The 
invention includes an electronic counter which keeps 
track of the last recording position of the recording 
mechanism. When a tabulating signal is received, the 
counter is advanced to the next preselected recording 
position while recording is inhibited. At that next pre 
selected recording position, recording of the character 
corresponding to the data signal which follows the tab 
ulating signal can commence. A plurality of selected 
tabular recording positions can be effected by use of 
the circuitry of the present invention, and, in addition, 
these tabular recording positions can be readily 
changed. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a perspective view showing a fragmentary 

portion of a printer having a print drum and a travelling 
carriage for mounting print hammers, to which the 
present invention is applied to effect horizontal tabula 
tion; 
FIG. 2 is an enlarged partially sectioned side eleva 

tional view of a print hammer carriage with dual ham 
mers; 
FIG. 3 is a front elevational view of the structure 

shown in FIG. 2; 
FIG. 4 is a detailed rear view of a universal printham 

mer block and the two print hammers which it mounts; 
FIG. S is a circuit diagram depicting a control system 

for a printer having a carriage which mounts a pair of 
print hammers, with various components being shown 
in logic form; 
FIG. 5A is a fragmentary view of an alternative 

counter stepping arrangement; 
FIG. 6 is a diagrammatic view showing a connector 

board having two groups of contacts to which outputs 
of two counters shown in FIG. S are connected, an 
other group of contacts connected to a source of elec 
trical energy, and another group of contacts connected 
to an output conductor, together with modules contain 
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2 
ing diode AND gates, each module having contacts 
connected to the AND gate in such an alignment that 
the modules can be connected to any set of mating con 
tacts on the connector board to provide an output at 
any preselected count; 

FIG. 7 is a detailed view showing an amplifier and 
register of one of the counters shown in FIG. 5; 
FIG. 8 is a circuit diagram showing an alternative em 

bodiment of the invention illustrating circuitry for a 
printer having a single print hammer; and 
FIG. 9 is a circuit diagram for a recorder in the form 

of a drum printer having a bank of print hammers, em 
bodying circuitry for effecting automatic horizontal 
tabulation electronically. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIG. 1, there is shown a recorder 
in the form of a drum printer generally indicated at 10, 
with a moving type-carrier in the form of a print drum 
11, a power train 12, and a carriage 13 guided slideably 
by a rod 14 for travel lengthwise with respect to the 
print drum 11. 

Belts 15 and 16 are connected to the carriage 13 and 
are wound about drums 17 and 18, respectively. The 
drum 17 is driven by a clutch 17" which is engaged in 
response to a carriage return signal, thereby returning 
the carriage 13 to the start-of-line position. The drum 
18 contains a spring which constantly exerts tension on 
the belt 16 tending to urge the carriage 13 away from 
the start-of-line position and toward the end-of-line po 
sition (to the right as viewed in FIG. 1). Spacing of the 
carriage 13 is accomplished by energization of a sole 
noid 19 which effects pivoting of a space bail 20 about 
a pivot 21, thereby causing a pawl 22 to be pulled 
downwardly, as viewed in FiG. 1, due to the downward 
force exerted on roller 23 by the bail 20. When the 
pawl 22 has moved downwardly sufficiently to clear a 
tooth 24' of a space rack 24 with which it was in en 
gagement, the belt 16 is effective to pull the carriage 13 
toward the right, as viewed in FIG. 1. As the solenoid 
19 is only energized for a very short period of time, the 
space bail 20 is almost immediately returned to its ini 
tial position, thereby enabling a spring 25 to urge the 
pawl 22 upwardly to effect stoppage of the carriage 13 
at the next tooth 24' of the rack 24. By this arrange 
ment, the carriage 13 is stepped ahead a distance equal 
to the tooth-to-tooth distance between adjacent teeth 
24' of the rack 24 upon each energization of the sole 
noid 19. If the carriage 13 is to be advanced two print 
positions for each energization of the solenoid 19, as in 
the embodiment of FIGS. 1 through 7 wherein the car 
riage 13 carries a pair of print hammers 26 and 27 piv 
otally mounted on a pin 28, the rack 24 will be con 
structed so that the tooth-to-tooth distance is equal to 
the width of two print positions. If the tooth-to-tooth 
distance is made equal to the width of one print posi 
tion, as would be the case in the embodiment of FIG. 
8 wherein the carriage 13 carries only a single hammer 
such as the hammer 26, each energization of the sole 
noid 19 will cause advance of the carriage 13 by one 
print position. 
The print hammers 26 and 27 are actuated by respec 

tive pivotally mounted armature operators 29 and 30. 
Energization of one of the print electromagnets 31 and 
32 will cause the respective print hammer 26 or 27 to 
be driven into printing cooperation with the desired 
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type element on the print drum 1 i, causing the desired 
character to be printed on a record medium R as the 
print hammers 26 and 27 strike a ribbon 33. A clock 
wheel 34 securely mounted on a print drum shaft 35 for 
rotation in synchronism with the print drum 11 causes 
transducers or monitor heads 36 and 37 to continu 
ously signal the comparator of a printer logic circuitry 
62 as to the relative position of the print drum 11. 
Additional details of the recorder 10 shown in FIGS. 
through 4 of the drawing are disclosed in U.S. Pat. 

No. 3,291,909. 
Referring now to FIG. 5, there is shown a specific 

embodiment of a control system generally indicated at 
49 for carrying out the invention. In particular, the con 
trol system 49 is operable to effect horizontal tabula 
tion of the carriage 13 (FIGS. 1, 2 and 3). The control 
system 49 includes an electronic binary counter 50 
having electronic counters 51 and 52. The counter 51 
includes registers 51A, 51B and 51C, and a diode ma 
trix generally indicated at 53. The counter 52 includes 
registers 52D, 52E, 52F and 52G, and a diode matrix 
generally indicated at 54. The diode matrix S3 is shown 
to have eight outputs or output conductors M0, M1, 
M2, M3, M4, M5, M6 and M7. The diode matrix 54 is 
shown to have 10 outputs or output conductors M0/7, 
M8/15, M16/23, M24/31, M32/39, M40/47, M48/55, 
M56/63, M64/71 and M72/79. One of the conductors 
MO through M7 of the diode matrix 53 is always at neg 
ative potential and the others of the output conductors 
MO through M7 of the diode matrix 53 are at ground 
potential. Similarly, one of the conductors M0/7 
through M72/79 of the diode matrix 54 is always at 
negative potential and the others of the output conduc 
tors M0/7 through M72/79 of the diode matrix 54 are 
at ground potential. Any one of the output conductors 
M0 through M7 can be electrically connected with any 
one of the output conductors M0/7 through M72/79 by 
means of a diode AND gate generally indicated at 55 
which is located in a module or coincidence gate MD. 
As the diode matrix 53 has eight output conductors M0 
through M7 and as the diode matrix 54 has 10 output 
conductors M0/7 through M72/79, the diode AND 
gate 55 can be connected to the output conductors of 
the diode matrices 53 and 54 in any one of eighty possi 
ble combinations. The counters 5 and 52 are electri 
cally connected so that the counter 51 will advance the 
counter 52 at every eighth count of the counter 51. Ini 
tially, the conductors M0 and M0/7 are at negative po 
tential. As the counter 51 is advanced one step, the po 
tential on the conductor M1 becomes negative; as the 
counter 51 is advanced another step, the potential on 
the conductor M2 becomes negative; and so on. As 
suming the counter 51 has advanced so that the con 
ductor M7 is at negative potential, when the counter 51 
is advanced again the conductor MO will again be at 
negative potential and the counter 52 will advance one 
step; the counter 52 is advanced because the register 
51C changes state and ground potential is applied to 
the conductor 56. When the register 52D changed 
state, the potential on the conductor M8/15 became 
negative. The conductor M8/15 remains at negative 
potential until the counter 52 is advanced and the con 
ductor M16/23 will be at negative potential. 
Thereafter, each time the conductor MO becomes 

negative, the counter S2 is advanced one step. If, for 
example, the diodes 57 and 58 of the diode AND gate 
55 are connected to the conductors M5 and M0/7, re 
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4. 
spectively, a circuit will be completed through a diode 
59 and a conductor 60 to which the diode 59 is con 
nected when Count 5 is reached. It is at Count 5 that 
the diodes 57 and 58 would both have negative poten 
tial applied to them, thereby enabling the diode AND 
gate 55. If, for example, it were desired to complete a 
circuit through the conductor 60 at Count 30, the con 
ductor M6 would be connected to the diode 57 and the 
conductor M24/31 would be connected to the diode 
58. Thus, when the Count 30 is reached, the diode 
AND gate 55 is enabled to effect completion of a cir 
cuit through the conductor 60. 
When a tabulating signal is received via conductors 

61 by the printer logic circuitry 62, the signal is applied 
via a group of conductors 63 to the input of an AND 
gate 64, thereby enabling the AND gate 64 and effect 
ing application of negative potential to conductors 65 
and 66. A conductor 67, connected to a function detec 
tor (not shown) in the printer logic circuitry 62, is at 
negative potential because the printer logic circuitry 62 
has detected a function, specifically a tabulating signal. 
A conductor 68 connected to an input of AND gates 71 
and 72 is already at negative potential because a tran 
sistor (not shown) of inverting amplifier 124' is off. 
Likewise, a conductor 69 is maintained at negative po 
tential by a one-shot 70 and is connected to an input of 
AND gates 71 and 72. Thus, when the AND gate 64 is 
enabled by a special or control signal, specifically a tab 
ulating signal, the AND gate 71 is also enabled by the 
negative potential on the conductor 65. An amplifier 
73 connected to the output of AND gate 71 will trigger 
a pedestal gate 74 when the AND gate 71 is enabled, 
thereby setting a memory device in the form of a bista 
ble flip-flop 75. The flip-flop 75 was initially driven to 
the reset condition by a reset amplifier (not shown) via 
conductor 75". The set condition of the flip-flop 75 can 
be considered to exist when its transistor O1 is off and 
its transistor O2 is on. A conductor 76, connected to 
the collector of the transistor O1, is connected to an 
output conductor 77 and to a conductor 78 connected 
to the input side of the AND gate 72. When the flip 
flop 75 is set, the AND gate 72 will be enabled each 
time a strobe or clock pulse is applied to a conductor 
72'connected to an input of the AND gate 72. A con 
ductor 79, connected to the output of the AND gate 
72, is connected to conductors 80 and 81. AND gates 
82 and 83 have their inputs connected to conductors 
80 and 84, and 81 and 85, respectively. The conductors 
84 and 85 are connected to the complementary outputs 
of the register 51A, so that one of the conductors 84 
and 85 is at negative potential while the other is at 
ground potential. Therefore, when the AND gate 72 is 
enabled, the AND gate 82 will be enabled if the con 
ductor 84 is at negative potential, or the AND gate 83 
will be enabled if the conductor 85 is at negative poten 
tial. The AND gate 82 will be enabled every other time 
the AND gate 72 is enabled, and the AND gate 83 will 
be enabled every other time the AND gate 72 is en 
abled. When the AND gate 82 is enabled, its output op 
erates a one-shot 86 via a pedestal gate 87. 
The embodiment of FIGS. 1 through 7 of the drawing 

has a carriage 13 which mounts two print hammers 26 
and 27, with the carriage 13 being advanced two print 
positions each time the solenoid 19 is energized. It is 
apparent that because the AND gate 82 is enabled 
every other time the AND gate 72 is enabled, the sole 
noid 19 will likewise be energized every other time the 
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AND gate 72 is enabled. At the end of the time delay 
effected by the one-shot 86, pedestal gates 88 and 89 
are triggered via conductors 90 and 91. Each time the 
pedestal gate 88 is triggered it clears (or resets) bista 
ble flip-flop 92 which with inventing amplifiers 92" and 
92', forms part of the register 51A. Triggering of the 
pedestal gate 89 operates a one-shot 70 which applies 
ground potential to the conductor 69 subsequent in 
time to the application of ground potential by the one 
shot 86 to the AND gate 72 via a conductor 93 and to 
the solenoid 19. Thus, the AND gate 72 cannot be en 
abled until sufficient time has elapsed following energi 
zation of the solenoid 19. When the AND gate 83 is en 
abled, it triggers a pedestal gate 94 to change the state 
of the flip-flop 92. The state of the flip-flop 92 deter 
mines which print detector 95 or 96 will be operable. 

It is only during the tabulating function that the flip 
flop 92 is under the control of pedestal gates 88 and 94. 
While the printer is in the printing mode of operation, 
the one-shot 86 and the flip-flop 92 are under control 
of the printer logic circuitry 62 via a conductor 87 and 
a pedestal gate 87' and the flip-flop 92 is also under 
the control of the printer logic circuitry 62 via a con 
ductor 94' and a pedestal gate 94'. Assuming the 
printer logic circuitry 62 indicated that a character is 
ready to be printed, appropriate print detector 95 or 96 
will be operated. An output from print detector 95 will 
cause print hammer driver 97 to energize print electro 
magnet 31. Similarly, operation of the print detector 96 
will cause print driver 98 to effect energization of print 
electromagnet 32. The electromagnet 31 will not be en 
ergized until a signal from the printer logic circuitry 62 
indicates that a character is to be printed and that com 
parison exists between the incoming character signal 
on conductors 61 and the position of the print drum 11. 
Assuming the carriage 13 is at the start-of-line posi 

tion, and assuming that a printable character is to be 
printed on the record medium R, the electromagnet 31 
will be energized when coincidence is found and be 
cause the print detector 95 has been conditioned via 
conductors 99 and 100. Thereafter, assuming that a 
printable character is to be printed on the record me 
dium R at the second print position, the electromagnet 
32 will be energized when coincidence is found and be 
cause the print detector 96 has been conditioned via 
conductors 101 and 102. The print detector 96 is en 
abled, and thereafter the carriage 13 will also be spaced 
two positions by energization of the solenoid 19 when 
the one-shot 86 times out. 
Assuming the AND gate 64 is enabled by a tabulating 

signal to effect setting of the flip-flop 75 as previously 
indicated, the flip-flop 75 will remain in its set condi 
tion until the next preselected count at which a diode 
AND gate 55 is connected, thereby completing the cir 
cuit through the conductor 60 and causing the transis 
tor Q3 of an inverting amplifier 103 to turn on. When 
the transistor Q3 turns on, a pedestal gate 104 is trig 
gered and the flip-flop 75 is reset via a conductor 105. 
Resetting of the flip-flop 75 disables the AND gate 72 
via the conductors 76 and 78. The printer logic cir 
cuitry 62 is signalled by the ground potential applied to 
the conductor 77 that printing can commence. 
Referring now to FIG. 6 of the drawing, there is indi 

cated a connector board 110 having a plurality of 
groups of contacts 111, 112, 113 and 114. The output 
conductors M0 through M7 are connected to predeter 
mined ones of the contacts of the group iii, and the 
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6 
output conductors M0/7 through M72/79 are con 
nected to predetermined ones of the contacts of the 
group 112. All the contacts of the group 13 are con 
nected to each other and to a source of negative poten 
tial. The contacts of the group A 14 are connected to 
each other and to the conductor 60. 
The connector board 110 has eighty sets of contacts, 

each set having one contact from each of the groups 
111, 112, 13 and 114. Each set extends laterally and 
the contacts of each set are in alignment. 
Each module MD includes the diode AND gate 55 

and the diode 59 and mating contacts 111", 112', 113' 
and 14'. The diode 57 is connected to the contact 

1", the diode 58 is connected to the contact 12', the 
resistor 55' is connected to the contact 13', and the 
diode 59 is connected to the contact 114'. For the sake 
of clarity, the contact groups 111, 112, 113 and 114 are 
illustrated as spread apart wider than the correspond 
ing module contacts 111", 112', 113' and 114"; how 
ever, they are actually in alignment so that one of the 
modules MD can be plugged into the connector board 
110 at any preselected count from Count 0 through 
Count 79. 
For example, at Count 30 a contact of group 111 is 

connected to the conductor M6, and a contact of group 
12 is connected to the conductor M24/31. Thus, when 
one of the modules MD is plugged into the connector 
board 110 at the Count 30 position, as shown in FIG. 
6, there will be an output via conductor 60 when Count 
30 is reached, that is, when both conductors M6 and 
M24/31 are at negative potential. Likewise, when one 
of the modules MD is plugged into the connector board 
110 at the Count 55 position, as also shown in FIG. 6, 
there will be an output via conductor 60 when Count 
55 is reached, and when one of the modules MD is 
plugged into the connector board 110 at the Count 73 
position, as also shown in FIG. 6, there will be an out 
put when Count 73 is reached. With the three modules 
MD shown in FIG. 6, a circuit through the conductor 
60 is completed when each of Counts 30, 55 and 73 are 
reached. One or more modules MD can be plugged into 
the connector board 110 at preselected locations. 
Assume that three modules MD are connected to the 

connector board 110 at positions shown in FIG. 6, that 
the carriage 13 has been advanced so that the hammer 
26 is at the twentieth print position, that the counter 50 
has also been advanced to the nineteenth count, and 
that a tabulating signal is received; the AND gate 71 
will be enabled, the flip-flop 75 will be set, and each 
pulse via conductor 72' will enable the AND gate 72. 
Every other time the AND gate 72 is enabled, the one 
shot 86 will operate to energize the solenoid 19. Each 
time the solenoid 19 is operated the carriage 13 is 
stepped a distance equal to two print positions. Pedes 
tal gates 88 and 94 effect change of state of the flip-flop 
92 each time the AND gate 72 is enabled, thereby ad 
vancing the counter 51 one count each time the flip 
flop 92 changes state. The carriage 13 will be repeat 
edly advanced stepwise and the counter 50 will be ad 
vanced until Count 30 is reached. The module. MD 
which is plugged into the connector board 110 at the 
Count 30 position will complete an output circuit at 
Count 30 of the counter 50, thereby completing a cir 
cuit from a source of positive potential, through resis 
tors 108 and 109, the conductor 60, the diode 59, the 
resistor 55' to a source of negative potential; comple 
tion of this circuit causes the transistor Q3 to turn on 
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and causes triggering of the pedestal gate 104 to reset 
the flip-flop 75. Resetting of the flip-flop 75, disables 
the AND gate 72 because ground potential then exists 
on conductors 76 and 78, so that the pulses on the con 
ductor 72" cannot enable the AND gate 72 to effect ad 
vance of either the counter 50 or the carriage 13. Thus, 
the carriage 13 stops when the hammer 27 is at the 
thirty-first print position. While the carriage 13 was 
being stepped from the twentieth print position to the 
thirtieth print position, printing was inhibited by an in 
hibit signal in the form of negative potential on the con 
ductor 66. As long as negative potential is applied to 
printer logic circuitry 62 by the conductor 66, conduc 
tors 99 and 101 will not enable either of the print de 
tectors 95 and 96. When the flip-flop 75 was reset at 
Count 30, the ground potential placed on the conduc 
tors 76 and 77 signaled the printer logic circuitry 62 
that tabulating has been completed. Assume now that 
printing and stepwise advance of the carriage 13 con 
tinues until the hammer 26 is at the forty-fourth print 
position, at which position another tabulating signal is 
received by the printer logic circuitry 62. In the manner 
described above, the AND gate 64 is enabled, the 
counter 50 will be advanced each time the condition of 
the flip-flop 92 is changed, and the carriage 13 will be 
advanced stepwise every other time the AND gate 72 
is enabled until Count 55 is reached. Because a module 
MD is plugged into the connector board 110 at the 
Count 55 position, when the counter 50 reaches Count 
55 a circuit will again be completed through the con 
ductor 60, causing the flip-flop 75 to be reset. Resetting 
the flip-flop 75 interrupts advance of the counter 50 
and advance of the carriage 13. Printing and advance 
of the carriage 13 is now able to continue under the 
control of the printer logic circuitry 62. Assuming the 
next tabulating signal is received when the hammer 26 
is at the seventieth print position, thereby enabling the 
AND gate 64 and setting the flip-flop 75; the counter 
50 will be advanced and the carriage 13 will be ad 
vanced stepwise until Count 73 is reached. As a module 
MD is plugged into the connector board 110 at the 
Count 73 position, when the counter 50 reaches Count 
73, a circuit will again be completed through the con 
ductor 60 to reset the flip-flop 75. Resetting of the flip 
flop 75 will again enable printing and advance of car 
riage 13 to the end-of-line position. 
The carriage 13 can be returned to the start-of-line 

position while the carriage 13 is in any position which 
is advanced from the start-of-line position, for example, 
if the signal received at the forty-fourth print position 
were a carriage-return signal rather than a tabulating 
signal, the solenoid 19 would be continuously ener 
gized until the carriage 13 has been returned to the 
start-of-line position by means of the force applied to 
the carriage 13 by the belt 15 upon energization of the 
clutch 17". A carriage-return function can be initiated 
either by a signal applied to a conductor 115 by a car 
riage-return function detector (not shown) in the cir 
cuitry 62, or by a code signal received on conductor 
116 or by closure of a manual switch 117. A signal on 
either of conductors 115 or 116 will initiate operation 
of a one-shot 118 via pedestal gate 119, and one-shot 
116' and pedestal gate 120,respectively. The one-shot 
118 will effect resetting of the registers 51A, 51B, 51C, 
S2D, 52E, 52F, 52G of the counter 50, and when the 
counter 50 is reset the output conductors M0 and M0/7 
of the diode matrices 53 and 54, respectively, will be 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
at negative potential. Depression of the switch 117 will 
trigger the pedestal gate 120. Because of the diode 121 
between the conductors 122 and 123, depression of the 
switch 117 will not effect change of voltage condition 
upon the conductor 123. Therefore, the amplifier 124' 
will not be turned on, and consequently the negative 
potential on the conductor 68 will not be affected. 
However, a signal on the conductor 16 will trigger the 
one-shot 16'. One-shot 116' will, via conductor 123 
and amplifiers 124 and 124', apply ground potential to 
AND gates 71 and 72, thus inhibiting the setting of the 
flip-flop 75 by AND gate 71 during the duration of op 
eration of the one-shot 116'. The one-shot 116' oper 
ates long enough to allow the carriage 13 to be re 
turned to the start-of-line position. At the termination 
of operation of the one-shot 116', negative potential is 
again placed on the conductor 68. 
Referring now to the embodiment of FIG. 8, there is 

shown a fragmentary portion of the circuitry shown in 
FIG. 5, modified for a printer having a single print ham 
mer such as the hammer 26 rather than two print ham 
mers 26 and 27. Components which are the same in 
construction and function as the components shown in 
FIG. 5 are designated by the same reference charac 
ters, with the addition of the letter “a." As in the em 
bodiment of FIGS. 1 through 7, AND gate 64a when 
enabled enables AND gate 71a provided the other in 
puts to the AND gate 71a are at negative potential. 
When the bistable flip-flop 75a has been set, AND gate 
72a will be enabled upon each strobe pulse on conduc 
tor 72a'. Each time the AND gate 72a is enabled, a 
pedestal gate 87a will operate the one-shot 86a, 
thereby effecting energization of the solenoid 19a. In 
the embodiment of FIG. 8, the distance between adja 
cent teeth 24 of the rack 24, that is, the tooth-to-tooth 
distance, is equal to the width of one print position. 
Therefore, the carriage 13 is advanced stepwise each 
time a printable character has been printed by the sin 
gle print hammer such as hammer 26 or a space signal 
is received by operation of a pedestal gate 87a '. The 
one-shot 86a is also operated to energize solenoid 19a 
each time the pedestal gate 87a is triggered. After the 
one-shot 86a times out, pedestal gates 88a and 89a will 
be triggered to change the state of the register 51AR 
and to initiate operation of the one-shot 70a, 
respectively. Register 51 AR which is coupled to a reg 
ister 51 BR comprises a bistable flip-flop which changes 
state each time the pedestal gate 88a is triggered, and 
in this respect this flip-flop differs in construction from 
the flip-flop 92. Each time the register 51AR, changes 
state, it signals the print detector 95a. The print detec 
tor 95a, upon receipt of a signal via conductor 99a 
which is connected to the printer logic circuitry 62, op 
erates the print driver 97a to energize the print electro 
magnet 31a to drive the single print hammer such as 
hammer 26 into printing cooperation with the print 
drum 11. 

Referring now to the embodiment of FIG. 9 of the 
drawing, there is shown a fragmentary portion of a re 
corder in the form of a print drum 11b having a bank 
of print hammers H0 through H79. The printer shown 
in FIG, 9 does not have a carriage as in the embodiment 
of FIGS. 1 through 7 and the embodiment of FIG. 8, 
and yet horizontal tabulation can be effected electroni 
cally. Components which are the same in construction 
and function as the components shown in FIGS. 1 
through 7, are designated by the same reference char 
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acters, with the addition of letter "b.' In the embodi 
ment of FIG. 9, the counter 50b includes binary count 
ers 51b and 52b. The eight outputs of the diode matrix 
53b and the ten outputs of the diode matrix 54b are us 
able not only to effect horizontal tabulation through 
means of one or more modules or coincidence gates 
MD, but these outputs are connected to enable succes 
sive actuation of the print hammers H0 through H79. 
Assuming that the counter 50b is at its initial or reset 
condition so that negative potential exists on output 
conductors M0 and M0/7, thereby enabling an AND 
gate 55o formed by diodes 57o and 58o and a resistor 
55o'. The output of the AND gate 55o on a conductor 
130 will cause one of the inputs to AND gate A0 to be 
at negative potential. A conductor 132 is connected to 
the other input of the AND gate A0 and to the output 
of an AND gate AA0. When coincidence is found in 
the printer logic circuitry 62b, it will cause negative po 
tential to be applied to a conductor 134 which forms 
one input to the AND gate AA0. A conductor 135, 
connected to a conductor 136, is at negative potential 
whenever the printer is not busy carrying out a typical 
machine function such as line feed. A conductor i37 
is connected to a conductor 138 which is connected to 
the collector of the transistor Q2 of the bistable flip 
flop 75b. Whenever the collector of the transistor Q2 
is at ground potential, namely, when the flip-flop 75b 
is in its set condition, ground potential will be applied 
to the conductor 138, thereby preventing enablement 
of the AND gate AA0. Assuming there is coincidence, 
as evidenced by a negative potential on conductor 134 
that the printer has completed machine functions as in 
dicated by negative potential on the conductor 136, 
and that the flip-flop 75b is in its reset condition as evi 
denced by negative voltage potential on the conductor 
137, the AND gate AA0 is thereby enabled to place 
negative potential on the conductor 132. As negative 
potential now exists on conductors 130 and 132, AND 
gate A0 is enabled to cause a print driver PD0 to ener 
gize a print coil P0, thereby driving the print hammer 
H0 into printing cooperation with the print drum 11b. 
Accordingly, a character is printed at the first print po 
sition on the record medium (not shown in FIG. 9). 
When the character has been printed at the first print 
position, the next character can be printed at the sec 
ond print position by a print hammer H1 under the con 
trol of the printer logic circuitry 62b. The counter 50b 
has now advanced so that an AND gate 55 formed by 
diodes 57, and 58, and a resistor 55, which is con 
nected to the source of negative potential, is enabled. 
The diode 57 is connected to the output conductor M1 
and the diode 58 is connected to the conductor M0/7. 
When the AND gate 55 is enabled, negative potential 
will be supplied to one input of an AND gate A1 via a 
conductor 142. As soon as the printer logic circuitry 
62b finds coincidence, the printer is not busy perform 
ing a nonprinting function such as line feed, and the 
flip-flop 75b is not in the set condition, an AND gate 
AA1 is enabled, thereby placing negative potential on 
a conductor 144 which is connected to another input 
of the AND gate A1. As both inputs 142 and 144 are 
at negative potential, the AND gate A1 will be enabled, 
causing print driver PD1 to energize print electromag 
net P1 to drive the print hammer H1 into printing coop 
eration with the print drum 11b. 
Assuming no tabulating signal is received by AND 

gate 64b, printing and character spacing will occur at 

O 

15 

30 

35 

40 

45 

50 

55 

60 

65 

O 
successive print positions upon successive actuation of 
print hammers H0 through H79 under the control of 
the printer logic circuitry 62b and the counter 50b, 
even though modules MD are plugged into the connec 
tor board 110 at positions as shown in FIG. 6. 
Assuming that a tabulating signal is received by AND 

gate 64b, AND gate 71b will be enabled to trigger the 
pedestal gate 74b, thereby setting the flip-flop 75b. 
Setting the flip-flop 75b will inhibit all AND gates AA0 
through AA79 because ground potential is placed on 
the conductor 138. The AND gates AA0 through 
AA79 cannot be enabled until such time as the flip-flop 
75b is reset. Resetting will occur at the next predeter 
mined count of the counter 50b and will cause estab 
lishment of a circuit through the conductor 60b. Thus, 
the flip-flop 75b will be set whenever a tabulating signal 
is received and will be reset at the next higher count at 
which a module MD is plugged in. 
Assume the diode matrices 53b and 54b are con 

nected by three modules MD, as shown in FIG. 6, at the 
Count 30 position, the Count 55 position, and the 
Count 73 position, respectively. Assume also that print 
ing has occurred at the first 10 print positions, that is, 
the last print hammer to be actuated having been print 
hammer H9, and that a tabulating signal is received. 
Reception of the tabulating signal by the AND gate 64b 
will set the flip-flop 75b and disable all AND gates AA0 
through AA79; therefore, printing cannot occur at any 
position. When the counter 50b has been advanced to 
Count 30, the flip-flop 75b will be reset, thereby en 
abling the next printable character to be printed at the 
thirty-first print position by print hammer H30. Print 
ing at successive print positions can occur until the next 
tabulating signal is received, at which time the flip-flop 
75b is again set and all the AND gates AA0 through 
AA79 are disabled. Assuming the next tabulating signal 
was received at Count 50, the next print position at 
which printing would occur would be the fifty-sixth 
print position. Under the control of the printer logic 
circuitry 62b and the counter 50b, if no other tabulat 
ing signal is received printing can occur at successive 
print positions until the eightieth print position corre 
sponding to count 79 of the counter 50b. If, however, 
a tabulating signal were received at Count 70, printing 
at all print positions from the seventy-first print posi 
tion to the seventy-fourth print position would be inhib 
ited. The module MD at the Count 73 position will 
reset the flip-flop 75b and printing and character spac 
ing can continue through the eightieth print position. 
At the eightieth print position at which print hammer 
H79 is adapted to print, the print hammer H79 will be 
actuated when AND gates AA79 and A79 are enabled, 
thereby energizing print electromagnet P79. Immedi 
ately thereafter, the printer logic circuitry 62b operates 
the one-shot 118b to reset the counter 50b. Also, the 
record medium will be line fed so that the next lines can 
be printed across the record medium. The next line will 
be printed by successive actuation of print hammers H0 
through H79 and printing will be inhibited between the 
count at which the tabulating signals are received and 
next higher respective Counts 30, 55 and 73, thereby 
effecting horizontal tabulation electronically. 
Typical printer logic circuitry to which the control 

system of the invention is adapted, is depicted in above 
mentioned U.S. Pat. No. 3,291,909 particularly the 
dual hammer electronics shown in its FIGS. 42A, 42B, 
42C and 42D, and the single hammer electronics 
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shown in its FIGS. 26A and 26B, and described in its 
printed specification. With respect to the dual hammer 
electronics conductor 72' of the present application is 
adapted to be connected to output Go of comparator 
counter 600 of that patent; the conductor 66 of the 
present application is adapted to be connected to an 
input to gate NOR-1 of that patent; the conductor 77 
of the present application is adapted to be connected 
to an input to gate SOR of that patent; and so on. 

In the foregoing embodiments, the counters 50 and 
50b keep track of the last recording position. FIG. 5A 
represents a fragmentary portion of a counter 50x and 
counter control circuits which enable the counter 50c 
to be stepped in either forward or reverse directions so 
that the counter 50x does not lose count in response to 
a backspacing signal. Only registers 51ax and 51 by of 
the counter 50x are shown. An add-substract register 
150 is normally in the add condition so that each print 
ing or character spacing signal from the printer logic 
circuitry 62x will advance the counter 50x, alternately 
via pedestal gates 87x' and 94x', as described in con 
nection with gates 87' and 94' in FIG. 5. A spacing 
signal from printer logic circuitry 62x, via pedestal gate 
151, will reset the register 150 if it is in the subtract 
condition. A backspace signal from the circuitry 62x 
will set the register 150 to the substract condition via 
pedestal gate 152. A pedestal gate 87x will advance the 
counter 50x while the system is in the tabulating mode 
of operation. A space solenoid 153 operates a pawl 
plunger 154 to drive the drum 17 via ratchet 155 to 
backspace the carriage 13. 
Other embodiments and modifications of this inven 

tion will suggest themselves to those skilled in the art, 
and all such of these as come within the spirit of this in 
vention are included within its scope as best defined by 
the appended claims. 
What is claimed and desired to be secured by Letters 

Patent of the United States is: 
I claim: 
1. A control system for a recorder, comprising: re 

cording means, and means for controlling said record 
ing means to provide recording at selected positions in 
cluding a first electronic counter having a plurality of 
outputs, a second electronic counter having a plurality 
of outputs, said first and second counters being opera 
tively associated to effect advancement of said second 
counter by said first counter, an AND gate having a 
pair of inputs for connecting a selected output of said 
first counter and a selected output of said second 
counter, said AND gate providing an output when said 
first and second counters enable said AND gate, mem 
ory means settable by a special control signal and reset 
table by an output from said AND gate, a connector 
board having sets of contacts to which said outputs of 
said first and second counters are connccted, each set 
of connector board contacts corresponding to a differ 
ent counter position, a module containing said AND 
gate and having a set of contacts to which said AND 
gate is connected, said set of contacts of said module 
being connectable with said sets of contacts of said 
connector board, and means providing for ready re 
moval and connection of said module at any selected 
position on said connector board to control resetting of 
said memory means at any preselected count. 

2. The invention defined in claim 1, wherein a plural 
ity of said modules are provided, and means electrically 
connecting each of said modules to said memory means 
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to control resetting of said memory means by said mod 
ule associated with the next higher preselected count. 

3. In a recorder for recording characters in response 
to input data along a line of horizontally spaced posi 
tions, 

recording means operable to record said characters 
at each of said spaced positions, 

enabling means for sequentially enabling recording 
of said characters at said spaced positions by said 
recording means, 

an operating means for operating said recording 
means at each enabled spaced position in response 
to said input data, 

indicating means operable to distinct settings each 
representing one of said spaced positions and oper 
ated incident to the operation of said enabling 
means to provide a continuous indication of the 
spaced position, 

tabulation control means for controlling the enabling 
means and operable to operate the enabling means 
to enable recording at a sequence of said spaced 
positions with a corresponding advance in the set 
ting of the indicating means, said tabulation control 
means inhibiting said operating means from operat 
ing said recording means at each of said enabled 
spaced positions, 

tabulation start means for placing the tabulation con 
trol means in operation, 

and tabulation stop means coupled to and controlled 
by the indicating means and effective in at least one 
of said settings of the indicating means to arrest op 
eration of the tabulation control means. 

4. The recorder as set forth in claim 3 wherein said 
recording means includes 
a movable type carrier, 
and printing means mounted in printing cooperation 
with said type carrier. 

5. The recorder as set forth in claim 4 wherein said 
printing means includes 
a plurality of printing hammers each disposed at one 
of said spaced positions. 

6. The recorder as set forth in claim 3 wherein said 
indicating means is a counter having separate counting 
portions. 

7. In a recorder for recording characters in response 
to input data along a line of horizontally spaced posi 
tions, 
a movably mounted recorder carriage, 
drive means coupled to the recorder carriage for 
moving said recorder carriage along said line and 
operated to advance the recorder carriage in re 
sponse to said input data, 

indicating means operable to distinct settings each 
representing one of said spaced positions and oper 
ated in response to said input data to provide a con 
tinuous indication of the spaced position, 

tabulation control means for controlling the drive 
means and operable to operate the drive means to 
advance the recorder carriage without recording 
and to produce a corresponding advance in the set 
ting of the indicating means, 

tabulation start means for placing the tabulation con 
trol means in operation, 

and tabulation stop means coupled to and controlled 
by the indicating means and effective in at least one 
of said settings of the indicating means to arrest op 
eration of the tabulation control means. 
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8. In a recorder as set forth in claim 7, 
a return means connected to said recorder carriage 
to return said recorder carriage to a start-of-line 
position, 

a carriage return control means for controlling said 
return means and operable to operate said return 
means to return the recorder carriage to said start 
of-line position and to reset said indicating means 
to the distinct setting representing said start-of-line 
position, 

and a carriage return start means for placing said car 
riage return control means in operation. 

9. The recorder as set forth in claim 7 including 
at least one printing hammer mounted on said re 
corder carriage. 

10. The recorder as set forth in claim 7 wherein said 
tabulation stop means includes 
gating means coupled to and controlled by said indi 
cating means to supply a stop control signal when 
ever said indicating means is in at least one of said 
settings, 

and a bistable memory means coupled to and con 
trolled by said gating means to arrest operation of 
said tabulation control means. 

11. A control system for a recorder comprising: 
a recording means for recording at successive record 

ing positions starting at a start-of-line position, 
advancing means operable to advance said recording 
means to each of said recording positions, 

a counting means having different and distinct set 
tings, each of said settings representing one of said 
recording positions, 

a recording control means controlling said advancing 
means to operate said advancing means to advance 
said recording means to the successive recording 
positions incident to recording and correspond 
ingly sequencing said counting means to the setting 
representative of each of said recording positions, 

and a tabulating control means controlling said ad 
vancing means incident to tabulating to operate 
said advancing means to sequentially advance said 
recording means to successive recording positions 
without recording and sequencing said counting 
means to the settings representative of each of said 
recording positions, said tabulating control means 
arresting the operation of the advancing means 
when said counting means is at a predetermined 
setting so that the recording means is arrested at a 
recording position represented by said predeter 
mined setting. 
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4. 
12. The control system as set forth in claim 11 includ 

ing 
a carriage return means operable to return said re 
cording means to said start-of-line position and to 
reset said counting means to the setting represent 
ing said start-of-line position. 

13. The control system as set forth in claim 11 includ 
1ng 
a tabulating start means for placing said tabulating 
control means in opcration. 

14. The control system as set forth in claim 11 includ 
ing 
a gating means coupled to said counting means for 

selecting said predetermined setting. 
15. The recorder as set forth in claim 11 wherein said 

recording means includes 
a movably mounted recorder carriage, 
and a printing means mounted on said recorder car 

riage. 
16. The recorder as set forth in claim 15 including 
a movable type carrier in printing cooperation with 

said printing means. 
17. A printer for selecting at least one of a plurality 

of column positions in which a symbol is to be printed 
including: 
a plurality of printing means, each printing means in 

dividual to at least one of a plurality of column po 
sitions for causing the printing of any one of a plu 
rality of symbols at its associated column positions; 

a binary counter having a plurality of outputs; means 
for normally advancing the counter a predeter 
mined amount in response to the printing of a sym 
bol by the printing means; 

means responsive to the output of the counter for 
causing different printing means to be rendered op 
erative for different counter outputs; 

means for supplying a tabulation signal to the printer; 
means responsive to the tabulation signal for advanc 
ing the counter at a rate which is substantially 
faster than the rate at which symbols are received; 

a coincidence gate individual to a predetermined col 
umn position and having an output and a plurality 
of inputs, each of the inputs of the coincidence gate 
being connected to different ones of the outputs of 
the binary counter; and 

means responsive to the output of the coincidence 
gate for disabling the fast counter advancing 
CaS. 
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