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[57] ABSTRACT

A printer is disclosed that utilizes a single font of some-
what cylindrical configuration, bearing type for various
symbols upon its peripheral surface. The font is mov-
ably mounted to accommodate rotation and axial dis-
placement, to set a desired symbol in printing position.
The type font is controlled in movement by shift regis-
ters operating in combination with a source of pulses
bi-directional stepping motors and reset apparatus. The
printer is responsive to various codes which are regis-
tered by components in the shift registers which are
then cleared by pulses that step the stepping motors to
position the type font by driving the stepping motors in
a forward direction to accomplish the desired position
in components. Thereafter, the type font is actuated to
print the desired symbol. Structure is disclosed for re-
turning the type font to a home position by reverse
stepping the stepping motors.

8 Claims, 3 Drawing Figures
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1

PRINTING APPARATUS EMPLOYING
BIDIRECTIONAL STEPPING MOTORS TO
POSITION TYPE MEMBER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

The present invention relates to a printing apparatus,
which for example may be embodied in a telegraphic
printer for sequentially printing symbols in accordance
with applied electrical signals.

Signal-controlled printers are widely employed in
various applications to transcribe messages carried in
the form of telegraphic code signals. In addition to the
widespread use of such printers in stationary installa-
tions, there exists a considerable need for them in mo-
bile installations. For example, automobile and aircraft
installations are often desirable for a telegraphic printer
to provide an accurate readily-perceivable message.
However, in the past, considerable difficulty has been
experienced in mobile installations of printers, both as a
result of their size and their mechanical complexity.
That is, prior printers have generally required a consid-
erable space and have added considerable weight to the
carrying vehicle. Furthermore, such prior printers have
conventionally required complex mechanical position-
ing elements, to selectively drive printing fonts. There-
fore, during mobile use, even slight acceleration forces
may cause these prior printers as described, to malfunc-
tion resulting in an error in the transcribed message. As
a result, these mechanisms have often been shock-
mounted to reduce difficulties resulting from accelera-
tion and shock forces; however, at best any improve-
ment In reliability has been accompanied by increased
weight and space requirements. Therefore, a need exists
for an improved printer, which may be embodied in a
unit of relatively small size, and lightweight, and which
may be economically manufactured for use in mobile
installations having reliable operation.

In general, the present invention comprises a type
element or font which may take a generally-cylindrical
configuration and which bears type for various symbols
upon its peripheral surface, and is mounted so that it
may be variously displaced to present different symbols
in a printing position. The system further includes
means for providing electrical pulses in sequences, in-
dicative of the desired displacement for the type ele-
ment or font to accomplish a predetermined symbol.
Stepping motors, i.e. motors which accomplish a prede-
termined rotational displacement upon receiving an
electrical pulse, are then provided to receive the se-
quence of pulses and are connected to position the type
font accordingly. The system further includes apparatus
for activating the type font to accomplish a printed
symbol after the desired symbol has been properly posi-
tioned. |

An object of the present invention is to provide an
improved printer which may be embodied in a compact
rugged form.

Another object of the present invention is to provide
an mmproved telegraphic printer with simplified me-
chanical controls.

Still another object of the present invention is to
provide an improved printing mechanism, which may
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be economically constructed, in a form sufficiently rug-
ged for practical mobile use.

A further object of the present invention is to provide
an improved telegraphic printer which employs digital
stepping motors to position a type font in accordance
with electrical command signals.

Still a further object of the present invention iIs to
provide a system wherein electrical code signals indica-
tive of symbols are decoded into a sequence of pulses,
numerically indicative of the symbol, and further in-
cluding a digital stepping motor to receive said pulses
and thereby position a type font to print a selected sym-
bol. |

These and other objects and advantages of the pres-
ent invention will become apparent from a consider-
ation of the following taken in conjunction with the
appended drawings, wherein:

FIG. 1 is a perspective view of a telegraphic printer
incorporating the principles of the present invention;

FIG. 2 is a perspective and diagrammatic view of the
mechanical system employed in the printer of FIG. 1;
and

FIG. 3 is a diagrammatic representation of the electri-
cal system employed in the printer of FIG. 1.

Referring initially to FIG. 1, there is shown a com-
pact printer 10 in a relatively-small housing 11, incorpo-
rating the principles of the present invention, 1o accom-
plish a printed message on paper 12. The prninter 10
receives electrical signals, as by radio or direct line for
example, which signals are representative of various
symbols carried on a type font (not shown in FIG. 1).

The type font in the machine operates in cooperation
with a hammer 14 which is carried on a shaft 16 in front
of a printing ribbon 18. The hammer 14 and the type
font (not shown) are positioned in accordance with the
received electrical signals, so that the hammer 14 lies
over the section of the paper 12 upon which the next
symbol is to be printed, while the commanded symbol
lies immediately under the hammer, behind the paper.
When the positioning operation is complete, the ham-
mer 14 is driven against the ribbon 18 which engages
the paper 12 that is backed by the type or print lines of
the desired symbol which is thus printed. In general, an
important feature of the present invention resides in the
manner in which the type font, along with the other
mechanical elements in the printer, are positioned, by
the use of digital stepping motor apparatus.

Referring now to FIG. 2 for a more detailed consid-
eration of the printer, a type hammer 20 is shown,
which operates in conjunction with a type cylinder or
foot 22. The font 22 as shown in FIG. 2, has eight rows
24 of type symbols 26 spaced about its periphery and
each of the rows 24 contain eight symbol positions.
Therefore, to provide a desired symbol under the ham-
mer 20, the font 22 may have to be displaced rotation-
ally about its axis (to locate a proper row 24), and along
its axis (to locate a particular symbol 26).

The font 22 may be variously constructed, as for
example, of lightweight plastic material to which a
metallic surface containing type symbols is applied.
Such a structure preserves the weight of the font low
with resultant low inertia. Of course, various other
embodiments for the type cylinder or font 22 are practi-
cal in accordance with the knowledge of the prior art.

The type cylinder or font 22 is mounted between the
arms 27 of a frame 28, that is fixed against rotation and
carried on a splined shaft 30 along with the font. To
provide a desired character on the font 22 in printing
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position under the hammer 20, the frame 28 is placed to
the proper position along the shaft 30, then the shaft 30
revolves the font 22 to select the desired letter. Thereaf-
ter, a print ribbon 32 raises to a position between the
font 22 and the hammer 20, after which the hammer 20
strikes the ribbon 32 against a printing medium or paper
34 (shown in phantom).

After the symbol is printed, the ribbon 32 drops back
into position to reveal the print while the hammer 20
and the type font 22 advance to the next character loca-
tion on the paper 3.

The frame 28 slides on a guide shaft 36 which holds
the frame against rotational displacement as the shaft 30
revolves. The frame 28 is generally of U-shaped config-
uration, with the shaft 30 extending through bearings 38
contaimned in arms 27, and through the type font 22,
engaging the latter. One end 40 of an inelastic cable 42
1s connected at one side of the frame 28 while an end of
a similar cable 44 is connected at the other side. These
cables are driven to travel the frame 28 along with the
font 22 across the width of the paper 34. The cable 42
passes over a rotatively-mounted stationary pulley 46,
reverses direction, and passes over a similar pulley 48 to
again reverse direction and pass over a single movable
rotatively-mounted pulley 80, then is taken up on a
rotatively-mounted stationary drum 52. The cable 44 in
a somewhat similar manner passes from the frame 28
over a stationary rotatively-mounted pulley 54, then
over a similar pulley 56, and over a movable rotatively-
mounted pulley 38 to be taken up on a rotatively-
mounted drum 60.

The pulleys 58 and 50 are mounted respectively in
blocks 62 and 64 which are connected by a cable 66 that
passes around a drive capstan 68 of a stepping motor 70.
The stepping motor 70 may, for example, take the form
of various models manufactured by Pace Controls Cor-
poration of Needham Heights, Mass., which motors
provide a predetermined angular displacement of a
rotative shaft upon receipt of a digital pulse. Of course,
various other forms of stepping motors have also
proved satisfactory in the system.

The stepping motor 70 acts through the cable 66, the
pulleys 50 and 58, and the cables 42 and 44, to place the
type font 22 in any of eight positions, each of which
provides one symbol location under the hammer 20. A
stepping motor 72 stmilar to the motor 70 drives a cap-
stan 74 carrying an endless cable 76 which passes over
a drive wheel 78 mounted on the splined shaft 30. Thus,
the stepping motor 72 revolves the shaft 30 through the
cable 76, to in turn revolve the font 22 and position any
of eight rows 24 of symbols 26 under the hammer 20.

After the motors 70 and 72 have operated to position
the desired symbol space under the hammer 20, the
symbol is printed and the font is returned to home posi-
tion. Somewhat simultaneously the hammer 20 and the
font 22 are moved to the next area on the paper.

The printing operation is accomplished in several
steps, the first being energization of a solenoid coil 80
acting through an armature 82 and a pivotally-mounted
lift linkage 84, to raise the ribbon 32 to a position be-
tween the hammer 20 and the type font 22. The ribbon
32 1s carried on spools 86 and 88 as well known in the
prior art and may include an automatic mechanism, also
as well known in the prior art to variously advance the
ribbon from one spool to the other providing even wear
over the ribbon 32.

With the ribbon 32 in a raised position, a printing or
typing solenoid coil 90 is energized acting through an
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armature 92 and a shaft extension 94 to drive the ham-
mer 20 against the ribbon 32. The extension 92 is jour-
naled through a pivotally-mounted support block 96, to
pass through the splined shaft 98 carrying the hammer
20, then into a pivotally-mounted support block 100.
The hammer 20 includes a head 102 which provides the
actual striking surface, and which is integrally formed
with an annulus 104 in which the splined shaft 98 is
matingly received.

After a printing operation has been completed, the
solenoid coils 80 and 90 are deenergized permitting the
hammer 20 and the ribbon 32 to fall back into their
quiescent positions. Somewhat simultaneously, the
hammer 20 and the type font 22 are advanced one step
to the right so that the hammer 20 dwells over the next
area to receive a symbol. The hammer and type font are
moved stepwise to the right by a stepping motor 106
which may be similar to the stepping motors previously
described, and which carries a capstan 108 that drives a
looped cable 110, the ends of which are affixed to the
hammer 20. In passing to the hammer 20 from the cap-
stan 108, the cable 110 passes about corner pulleys 112
and 114 which are axially mounted on drums 60 and 52
respectively. The drums 60 and 52 receive the end of
the cables 42 and 44 respectively which are affixed
thereto. Therefore, on rotation of the pulleys 112 and
114, to accommodate the movement of the cable 110 to
drive the hammer 20, the drums 52 and 60 are also
revolved shifting the position of the pulleys 50 and 58 to
advance the position of the font 22. That is, at the con-
clusion of each printing operation to establish a symbol
or space on the paper 34, the stepping motor 106 is
pulsed to revolve the capstan 108 in a clockwise direc-
tion thereby pulling the hammer 20 one step to the right
through the cable 110, and moving the type font 22 one
step to the right through the pulleys 58 and 50 and the
cables 42 and 44. After the stepping motion, the printer
1s ready for another symbol to be printed.

At the completion of a line of type on the paper 34,
the hammer 20 and the type font 22 are returned to the
left preparatory to printing another sequence of sym-
bols. This operation is accomplished by the stepping
motor 106 moving in a reverse direction under control
of electrical impulses as described below. In addition to
returning the hammer 20 and the type font 22 to the left
position, the paper 34 must be raised one line. The paper
34 is raised by a solenoid coil 116, the armature 118 of
which engages a ratchet 120 affixed to a drive roller 122
which mates with a backup roller 124. Thus as the sole-
noid coil 116 is energized, the ratchet 120 is stepped
revolving the roller 122 in a clockwise direction raising
the paper 34 to the next line to receive another roll of
print. Of course, various other well-known techniques
may alsc be employed in this regard.

The stepping motors considered in FIG. 2 along with
the solenoid coils are controlled by electrical signals
which are derived from applied code pulses. The man-
ner in which these signals are derived will now be con-
sidered with reference to FIG. 3.

At the top of FIG. 3 are a set of terminals 126 labelled
b1 through bs and separately provided to receive the
five parallel bits of a Baudot telegraphic code. That is,
parallel pulse-no pulse (binary) code signals are sepa-
rately applied to the terminals 126 to manifest various
commands and symbols. A synchronizing signal, or
clock pulse, for the parallel code is applied to a terminal
128 to manifest the time interval during which a set of
code signals are manifest.
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Of course, a wide variety of code signals may be
employed in accordance with the present invention, for
example, both parallel and serial signals may be em-
ploved and virtually any form of representation or for-
mat may be utilized so long as a separate code is pro-
vided for each symbol or command to be identified.

The pulses received at the terminals 126 are apphed
to pulse shaper circuits 131 which may take the form of
six separate trigger circuits or other networks to form
discrete noise-free pulses in the parallel lines 130, coin-
ciding to the input terminals. Thus, six lines 130 emerg-
ing from the pulse shaper circuits 131 carry signals b
through bg and “sync” which are applied to a machine-
function decoding matrix 132,

Structurally, the decoding matrix 132 may comprise a
plurality of diodes or other logic network elements to
provide a translation of the input code signals to a form
of coding applicable to the present system. Of course,
various translating or decoding matrix techniques are
well known in the prior switching art to accomplish this
function, as for example is.taught in the book “Arithme-
tic Operations 1n Digital Computers,” by R. K. Rich-
ards, published 1955 by D. Van Nostrand Co.

Thus, the matrix 132 provides five outputs on con-
ductors 134 through 142 through 138 which are coded
to designate the various symbols desired to be printed.
Furthermore the decoding matrix 132 also recognizes a
particular input code to indicate: a “space”; a ‘‘carriage
return’’; and a designation for *“‘the following code
groups are letters” or “figures.”

Upon recognizing a “space’” command, the matrix
provides a pulse output on a conductor 144. The occur-
rence of a “carriage return” command provides a high
output from the decoding matrix 132 on a conductor
146; and depending upon whether a command indicates
“letters” or “figures” are to follow, a high output ap-
pears in either of the conductors 148 or 150, respec-
tively.

The conductors 148 and 150 are applied to the input
terminals of a bistable multivibrator or flip-flop 152
which is represented by a somewhat-conventional sym-
bol employed here throughout for that circuit. Essen-
tially, the output of the flip-flop 152 provides another
digit or binary signal bg along with those contained in
the conductors 134 through 138 to result in a six-bit
binary code word. Of course, the output from the flip-
flop 152 to conductor 154 changes only after a com-
mand signal is given to the decoding matrix 132, in-
structing that “the following code signal or code signals
shall be interpreted as letters” for example.

The six-bit code word emerging from the matrix 132
in the conductors 134 through 138 and from the flip-flop
152 in conductor 154 may follow the format set forth in
the following Table 1. Note that the conductor 154
carries the most significant binary digit, conductors 137
and 138 next, and conductors 134, 135 and 136 carrying
the least-significant digits.

TABLE 1

Code Register

178:176 Designation X Displacement ¢ Displacement
000000 Blank 0 0

00000 1 T 0 1 -
000010 {GR) 0 2
000011 O 0 3
000100 (SP) 0 4
000101 - H 0 5
000110 N 0 6
000111 M 0 7
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TABLE l-continued

Code Register .
Designation X Displacement ¢ Displacement

178:176
001000 (LF) 1 0
001001 L | |
001010 R | 2
001011 G 1 3
001100 i i 4
001101 P 1 5
001110 C ] 6
001111 Vv ] T
010000 E 2 0
010001 Z 2 |
010010 D 2 2
010011 B 2 3
013100 S 2 4
010101 Y 2 5
010110 F 2 6
010111 X 2 7
011000 A 3 0
011001 W ] 1
011010 J 3 2
011011 (FIGS) 3 3
011100 U 3 4
011101 Q 3 5
011110 K 3 6
011111 (LTRS) k! 7
100000 (BL) 4 0
100001 5 4 1
100010 (CR) 4 2
100011 0 4 3
100100 (SP) 4 4
100101 (STOP) 4 5
100110 : 4 &
100111 . 4 7
101000 (LF) 5 0
101001 ) 5 1
101010 4 5 2
101011 & 5 3
101100 8 5 4
101101 $ 5 5
101110 : 5 6
161111 : 5 7
110000 3 6 0
110001 " 6 ]
110010 \ 6 2
110011 7 6 3
110100 (Bell) 6 4
11010] 6 6 5
110110 ! 6 6
11011} / 6 7
111000 - 7 D
111001 2 7 l
111010 ’ 7 2
111011 (FIGS) 7 3
111100 7 7 4
111101 i 7 5
111110 ( 7 6
111111 (LTRS) 7 7

Thus, according to the above table, three digits of the
code word are applied from the conductors 137, 138
and 154 to “and” gates 162, 164, and 166, respectively
each of which also receives a signal from a conductor
168 manifesting the synchronizing pulse. The *“and”
gates may take the form of any of a variety of coinci-
dence circuits which pass the high state of a two-state
signal upon simultaneously receiving all input signals in
a high state. These gates are represented in FIG. 3by a
symbol somewhat conventional in the art which is em-
ployed here throughout to manifest a coincidence or
“and” gate.

A similar set of “and” gates 170, 172 and 174 receive
inputs from the conductors 134, 135, and 136 respec-
tively carrying the less-significant digits of the code
words set forth above, and are also qualified by the
synchronizing signals appearing in the conductor 168,
The digital signals passing through the gates 170, 172
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and 174 are registered in a stepping register 176 while
the similar signals passing through the gate circuits 162,
164 and 166 are registered in a similar register 178.
Thus, the stepping register 176 contains the three least-
significant digits of the codes set forth in the above
chart while the register 178 contains the three most-sig-
nificant digits. Thus, the three digits in each of the regis-
ters serve to control in one case the rotational displace-
ment from a home position of the type font 22 as shown
in FIG. 1, and second the displacement of the font 22
parallel its axis. Specifically, the contents of the step-
ping register 176 serve to control the rotational or angu-
lar displacement of the font while the contents of the
stepping register 178 serve to control the linear dis-
placement of the font along its axis, both 1n accordance
with the table set forth above.

The stepping registers 176 and 178 may comprise a
variety of bmnary digital stepping registers which in-
clude three binary stages and are thus capable of accom-
plishing three binary digits to represent values up to
“eight.” For example, the registers 176 and 178 may be
constructed in accordance with well known prior art
principles using magnetic core elements or various
other two-state devices interconnected in a step-register
conftguration. |

The operation of a system as disclosed may now be
best further considered by assuming the existence of
certain numerical values in the registers 176 and 178,
and proceeding with the introduction of other elements
concurrently with the description of their function as
the explanation proceeds. Therefore, assume initially
that the flip-flop 152 provides a low level of a two-state
signal through the conductor 154 to the gate 166, and
therefore the stepping register 178 registers a “zero” as
the most significant digit, along with a *‘one” as the next
most significant digit, followed by a *‘zero.” Further
assumne that the register 176 contains the binary digits
“100” from the most significant to least significant. As
indicated in the table above, this composite code “010”,
“100,” designates the symbol S and requires a rotational
displacement of four positions along with a transverse
displacement of two positions. Therefore, in accor-
dance with the table, the stepping register 176 contains
a binary equivalent “four” while the stepping register
178 registers “two.”

With the registers 176 and 178 in the configuration
described, assume a flip-flop 180 (upper right in FIG. 3)
1s in a set state as a result of receiving the synchronizing
signal from the conductor 168. Therefore, the high
output from the flip-flop 168 qualifies an “and” gate 182
permitting pulses of regular interval from a pulse gener-
ator 184 to pass through the “and’ gate 182 to the step-
ping register 176. The gate circuit 182, in addition to
receiving pulses from the generator 184 and gqualifica-
tion by the flip-flop 180, receives a signal from a zero
detector circuit 186 which functions to detect the clear
state of the stepping register 176.

The zero detector circuit 186 may take a variety of
forms, one of which is simply a well known “or” gate
connected to receive a “one” output from each of the
stages of the stepping register to provide a high output
if any of the stages contain a “one.”

The stepping register 176 receives clearing pulses
through the gate 182 which remains qualified as long as
the register 176 contains a value above “zero.” The
pulses apphied to the stepping register 176 are also ap-
plied through a conductor 188 to a control circuit 190
functioning in conjunction with a stepping motor 72 as
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described in FIG. 2. As a result, the identical number of
pulses required to clear the stepping register 176, is
applied to the stepping motor 72 advancing that motor
by a number of angular increments coinciding to the
number of pulses received. The control circuit 190 may
take various forms, well known in the prior art, as man-
ufactured with the stepping motor 72 described above.
In function, the control circuit has two distinct inputs;
in input ¥ to result in forward motion by the stepping
motor and an input R that results in reverse motion by
the step motor.

Control of the stepping motor 68 to move the type
font along its axis {(as described in FIG. 2) is accom-
plished in a somewhat similar fashion during the reset
operation of the stepping register 178. The stepping
register 178 receives pulses from the pulse generator
184 through an “and” gate 192 which is qualified by the
flip-flop 180, and a zero-detector circuit 194 similar to
circuit 186, as previously described. The zero-detector
circuit 194 provides an output as long as the stepping
register 178 contains any binary “ones”; however, when
the register is clear, the zero detector circuit 194 pro-
vides the low value of a two-state signal, thereby dis-
qualifying the gate 192. The pulses passed by the “and”
gate 192 from the pulse generator 184 to clear the step-
ping register are also applied through a conductor 196
to the input F of the control circuit 200 functioning in
conjunction with the step motor 68.

Reconsidering the assumed value “010” in the step-
ping register 178 and the value *100” in the stepping
register 176, and further assuming the set state of the
multivibrator 180 to provide a high output signal there-
from, the sequence of events which follow will now be
described. The operation of the two stepping registers
to set the associated stepping motors occurs simulta-
neously; however, consider first the operation of the
stepping register 176 to rotationally displace the type
font by energizing the stepping motor 72. Because the
stepping register 176 contains a binary value “100”
(number other than zero) a high signal passes from the
zero detector circuit 186, which along with the high
output from the flip-flop 180 qualifies the *and” gate
182 so that pulses from the pulse generator 184 pass to
the stepping register 176 and to the input F of the con-
trol circuit 190 to advance the stepping motor 72.

The binary value “100” is the equivalent of decimal
“four,” therefore, four pulses are required to clear the
stepping register 176. The same pulses employed to
clear the stepping register are applied through the con-
ductor 188 to advance the stepping motor 72 by four
positions in accordance with the table set forth above to
accomplish the desired rotational displacement of the
type font to locate the symbol S.

In a somewhat similar fashion the zero detector cir-
cuit 194 and the multivibrator 180 qualify the “and”
gate 192 to permit the passage of pulses frm the genera-
tor 184 to the stepping register 178. The stepping regis-
ter 178 contains a binary digital value *“100,” equivalent
decimal two; therefore, two pulses are required to be
applied to the stepping register before it i1s reset. Of
course, upon being reset, the stepping register 178 is
detected to contain “zero” by the circuit 194 thereby
immediately disqualifies the gate 192. The two pulses to
reset the stepping register 178 are also applied through
the input F of the control circuit 200 to advance the
stepping motor 70 two positions and accomplish the
desired linear displacement of the type font 22 to pro-
vide the symbol S 1n a position to print.
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At this stage of operation, the desired symbol S 15 1n
a position to be printed and the zero detector circuits
186 and 194 both provide low outputs indicating both
the registers 176 and 178 have been cleared. This condi-
tion 1s sensed by an “and” gate 202 which is connected
to receive one input through an inverter circuit 204
from the zero detector circuit 186 and another input
through an inverter circuit 206 from the zero detector
circuit 194. Thus, the “and” gate 202 receiving inverted
forms of the signals provides a high output of a two-
state signal when both the stepping registers 176 and
178 are cleared. The high output from the gate circuit
202 resets the multivibrator 180 and pulses a delay cir-
cuit 208, which after a predetermined delay interval
provides a pulse in a conductor 210. The conductor 210
is connected to the print solenoid 90, the ribbon sole-
noid 80, and a delay circuit 216. The pulse from the
delay circuit 208 applied to the print solenoid 90 and the
ribbon solenoid 80 activates the hammer as previously
described and the ribbon, to accomplish the selected
symbol as a printed letter on the paper.

The pulse from the delay circuit 208 applied thmugh
the delay circuit 216 serves to set a flip-flop 219 provid-
ing a high output to “and” gates 222 and 224. The pulse
employed to set the flip-flop 219 also serves to set a
flip-flop 225 which provides a high output to “and”
gates 226 and 228. This portion of the system serves to
reset the stepping motors 68 and 72 to return the type
font to “home” position, i.e. the zero or dwell position.

The gate circuits 222 and 228 upon qualification by
the flip-flops 219 and 228 respectively pass pulses from
a pulse generator 230 to the control circuits 190 and 200
respectively. These pulses are applied to the input R of
the control circuits driving the stepping motors 72 and
70 1n the reverse direction. These stepping motors are
mechanically coupled (as indicated in FIG. 3) to home-
position disks 232 and 234 respectively which upon
reaching the “home” position close switches 236 and
238 respectively. Operation is similar; however, upon
the closure of the switch 236 for example, a positive
signal is applied through the gate circuit 224 to reset the
flip-flop 119 stopping further pulses from being applied
to the stepping motor 72 by disqualifying the gate 222.
In a similar fashion, the disk 234 upon reaching the
“home” position closes the switch 238 to apply a posi-
tive signal through the gate 226 to reset the flip-flop 225
thereby inhibiting the gate 228. Thus, the stepping mo-
tors 68 and 72 are returned to the home position prepar-
atory to another operation of positioning a desired sym-
bol in a printing position.

Along with resetting the type font to the “home”
position, it 1s necessary to advance the hammer and the
font to the next position to be printed upon. This opera-
tion is accomplished by a pulse from the delay circuits
216 which 1s applied through a conductor 241 to the
input F of a control circuit 240 which functions in con-
junction with the stepping motor 106. The single ap-
plied pulse advances the stepping motor 106 one posi-
tion preparatory to printing the next symbol. Of course,
the next position may be established as a space rather
than a symbol, which occurrence is manifest by a pulse
in the conductor 144 from the decoding matrix 132. The
pulse appearing in the conductor 144 is applied to the
control circuit 240 at the F input just as previously
described to step the hammer 20 and the type font one
more position to the right, leaving a blank space.

In this manner, the system functions to accomplish a
complete line of type, after which it is necessary to
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return the printing elements to the starting position of a
new line of type and advance the paper horizontally one
line. The carriage return pulse sensed and formed from
the decoding matrix 132 upon receiving such a com-
mand, is applied through a conductor 146 to a flip-flop
245 resulting in a high signal from the flip-flop which
energizes the roller step solenoid 116 to advance the
paper as previously described. The flip-flop 245 also
qualifies an “and” gate 247 permitting pulses from the
generator 230 to pass to the reset input R of the control
circuit 240 thereby reverse stepping the stepping motor
106 until the associated disk 250 manifests the home
position by closing a switch 252 which results in the
application of a positive signal to reset the flip-flop 245.
Upon resetting the flip-flop 245, the gate 247 is disquali-
fied; however, the printing elements have now been
returned to the starting position for another line.

It may therefore be seen, that the system of the pres-
ent invention may be embodied in a compact unit
wherein reliable stepping motors accomplish a simpli-
fied mechanical structure for reliable operation in mo-
bile installations. Another important feature of the pres-
ent invention resides in the use of stepping registers in
conjunction with the stepping motors to control the
stepping motors.

Although various features and concepts of the pres-
ent invention have been set forth in the foregoing 1llus-
trative embodiment, the present invention is not to be
limited in accordance therewith but is to be constructed
in accordance with the claims set forth below.

What 1s claimed 1s:

[1. A printer for executing various symbols on com-
mand, comprising:

a type element with plural symbols carried thereon;

mounting means for said type element, whereby said
element may be variously displaced to present said
symbols thereon in a printing position;

means for providing a series of electrical pulses indic-
ative of a destred displacement of said type element
to accomplish a predetermined symbol;

at least one bidirectional stepping motor having a
home position and connected to receive said pulses
for displacing said type element in accordance with
said electrical pulses;

means for activating said type element to print; and

means for returning said stepping motor for said
home position after said type element is activated,
by applying pulses to said stepping motor. ]

2. A printer for a plurality of characters, comprising:

a type body having lines defining said characters
about the surface thereof;

means for supporting said type body whereby said
type body may be variously displaced in plural
directions from a quiescent position whereby to
present said characters in a printing position;

means for providing plural sets of electrical pulses,
each of said sets being indicative of a displacement
in one direction to accomplish a desired position
for a predetermined character;

a plurality of bidirectional stepping motors, each
connected to receive one of said sets of electrical
pulses and being mechanically coupled to said type
body whereby to displace said type body in one
direction;

means for activating said type body to print; and

means for providing return pulses to said stepping
motors after said type body is activated to print.
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3. A printer for printing any of a plurality of charac-
ters 1n sequence on a printing medium, comprising:

a type body having lines defining said characters

about the surface thereof:

support means for supporting said printing medium

contiguous said type body; |

mounting means for said type body whereby said

body may be variously displaced to move each of
said characters along at least two paths to position
a select character in printing relationship to said
medium;

means for providing at least two sets of electrical

pulses, each indicative of a predetermined displace-
ment of a select character along one of said paths to
posttion said select character for printing;

at least two bidirectional stepping motors, each con-

nected to receive one of said sets of electrical
pulses, said stepping motors being connected to
said type body whereby to displace each of said
characters along one of said paths in accordance
with said sets of electrical pulses; and

means to activate said type body relative said printing

medium, whereby to print.

4. A printer for printing any of a plurality of charac-
ters i sequence on a printing medium, in accordance
with electrical code signals indicative of characters
comprising;:

a type body having lines defining said characters

about the surface thereof:

support means for supporting said printing medium

contiguous said type body;

mounting means for said type body whereby said

body may be variously displaced to move each of
said characters along at least two directional paths
to position a select character in printing relation-
ship to said medium; |

plural shift registers for receiving components of said

electrical code signals indicative of characters:
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means for pulsing said shift registers to provide sets of 49

pulses, each indicative of a displacement in one
direction to accomplish a desired position for a
predetermined character;

a plurality of bidirectional stepping motors, each
connected to receive one of said sets of electrical
pulses and being mechanically coupled to said type
body whereby to each displace said type body in
one of said directions; and

means to activate said type body relative said printing
medium, whereby to print.

3. A printer according to claim 4, wherein said type

body 1s generally cylindrical and said mounting means
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enables displacement along and about the central axis of
said generally-cylindrical type body,

6. A printer according to claim § wherein said means
to activate said type body comprises a hammer means to
drive said printing medium against said type body to
impress a character on said medium.

1. A printer for printing any of a plurality of charac-
ters in sequence on a printing medium, in accordance
with electrical code signals indicative of characters,
comprising:

a type body having lines defining said characters

about the surface thereof:

means for supporting said printing medium contingu-
ous said type body;

mounting means for said type body whereby said
body may be variously displaced to move each of
said characters in two directions along at least two
paths to position a select character in printing rela-
tionship to said medium;

plural shift registers for receiving components of said
electrical code signals indicative of characters;

means for pulsing said shift registers to provide sets of
pulses, each indicative of a displacement in one
direction to accomplish a desired position for a
predetermined character:

a plurality of bidirectional stepping motors, each
connected to receive one of said sets of electrical
pulses and being mechanically coupled to said type
body whereby to displace said type body in one
direction;

means to activate said type body relative said printing
medium, whereby to print;

shift means to shift said type body relative said print-
ing medium upon each printing operation whereby
to provide a fresh section of said medium for said
type body; and |

means to supply return pulses to said stepping motors
to displace said type body in the other directions to
a reset position.

8. A printer according to claam 7 wherein said step-
ping motors include means to signal a home position
thereof and wherein said system includes means for
providing return step pulses to said stepping motors
after each printing operation, terminated by said means
to signal a home position. |

9. A printer according to claim 7 wherein said shift
registers are connected to register component parts of
sald electrical code signals and wherein said system
further includes means to provide pulses to form said
sets of pulses, and to clear said code signals for said shift

registers whereby to define said sets of pulses.
x & ¥ " E
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