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[57] ABSTRACT

An impact printer utilizing a ribbon mounted to be
drawn past a print station and including means for re-
versing the direction of ribbon movement. The ribbon
is terminally secured to first and second rollers
mounted on opposite sides of said print station and of
sufficient length to be wound around each of said rol-
lers through many turns. Drive means are provided for
selectively driving either the first or second roller.
When the first roller is driven, it draws the ribbon
from the second roller past the print station. Similarly,
when the second roller is driven, it draws the ribbon
from the first roller past the print station. The ribbon
normally unrolls from the nondriven roller along a
path tangential to the circumferential surface thereof.
As the ribbon continues to be drawn from the non- .
driven roller after the last turn has been unrolled, its
path changes to substantially perpendicular to a tan-
gent to the roller circumferential surface, i.e., in line
with a diameter of the roller. Means mounted adjacent
to each of the rollers is able to sense the path change
and thereafter reverse the roles of the driven and non-
driven rollers to thus reverse the direction of ribbon
movement past the print station.

6 Claims, 3 Drawing Figures
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ELECTRIC SWITCH ACTUATED PRINTER
RIBBON REVERSING MECHANISM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to impact printers
and more particularly to an improved ribbon reversing
means for use therein.

2. Description of the Prior Art

Impact printers of varying designs are well known in
the art. They are widely used in diverse applications in-
cluding data processing systems where they may print
at speeds up to 2,400 lines per minute. Generally, such
printers include a bank of hammers disposed along a
common row opposite to a moving type bearing surface
such as a drum or chain. The paper to be printed upon
is stepped one line at a time along a path between the
hammer faces and the type bearing surface. An ink rib-
bon is disposed between the paper and type bearing
surface so that when a hammer face impacts against the
paper, it urges the paper against the ribbon and the rib-
-bon against a selected character on the type bearing
surface. As a result, the character is printed on the side
of the paper facing the ribbon. »

The ink ribbon is usually in the form of a web,
mouwn ted between first and second rollers, to provide a
large ribbon area. The ribbon is usually stepped past
the hammer faces so that it is substantially uniformly
worn over the entire ribbon area. Various means are
known in the prior art for sensing when an end of the
ribbon has been reached in order to reverse its direc-
tion of movement. For example only, one technique
utilizes a metal bar secured close to the end of the rib-
bon to actuate a switch as it peels from the roller.

SUMMARY OF THE INVENTION

The present invention is directed to an improved
means for reversing the direction of ribbon movement
in an impact printer and more particularly, to a means
for sensing when the ribbon has been substantially
completely unrolled from one of its rollers.

In a preferred embodiment of the invention, first and
second switch actuators are respectively mounted adja-
cent to first and second rollers. An ink ribbon, of suffi-
cient length to be wound around each roller several
turns, is terminally secured to each roller. As the rib-
bon is drawn from a roller, it moves along a path tan-
gential to the roller’s circumferential surface and in so
doing avoids contact with the adjacent switch actuator.
However, as the ribbon continues to be drawn after the
last turn peels from the roller, the ribbon pulls the rol-
ler around to a position such that the ribbon path is es-
‘'sentially in line with a diameter through the roller and
thus perpendicular to a tangent to the roller’s circum-
ference. In moving toward this path, the ribbon engages
a switch actuator to thereby cause a drive motor to ro-
tate the empty roller thus drawing the ribbon from the
full roller.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of a typical impact
printer in which an embodiment of the invention can be
advantageously employed; ) o

FIG. 2 is a sectional view taken substantially along
the plane 2—2 of FIG. 1 showing a preferred ribbon re-
versing assembly in accordance with the present inven-
tion; and
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FIG. 3 is a block diagram of the circuit means for
controlling the ribbon rollers in accordance with the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Attention is now called to FIG. 1 which illustrates an
impact printer exemplary of the type generally em-
ployed for data processing applications. Briefly, the
printer of FIG. 1 is comprised of a first frame 10 sup-
porting a hammer bank assembly 12 and a paper step-
ping system generally comprised of motor 14 driving
tractor chains 16. The chains 16 pull edge perforated
paper 18 from a supply stack 20 past the hammer faces
22 of the hammer bank assembly 12. The printer of
FIG. 1 also includes a second frame 30 which is hinged
with respect to the frame 10. The frame 30 supports a
moveable type bearing surface such as a multitrack
drum 32 which is normally horizontally oriented and
rotated about its axis 33 by a motor 34.

A ribbon assembly 36 in accordance with the present
invention is carried by the frame 30 for passing a print-
ing ribbon 38 between the type bearing surface 32 and
the hammer faces 22. The details of the ribbon assem-
bly 36 in accordance with the invention will be dis-
cussed hereinafter in connection with FIGS. 2 and 3.

In the operation of the printer of FIG. 1, the edge
perforations 17 of the paper 18 are engaged with the
sprockets 19 of chains 16 to thus enable the motor 14
to pull the paper 18 past the hammer faces 22. Nor-
mally the motor 14 steps the paper 18 one line at a
time. Printing of course can be accomplished only
when the frame 30 is pivoted to a closed position, rela-
tive to the frame 10, and locked thereto as by cooperat-
ing latch portions 46 and 48. In this closed operative
position, the hammer faces 22 will be disposed very
close to the paper 18 which in turn will be disposed
very close to the printing ribbon 38. As the character
drum 32 rotates, it cyclically passes different raised
characters in front of each hammer face 22. By actuat-
ing a hammer at an appropriate time, the hammer face
22 is propelled against the back side of the paper 18,
forcing the paper 18 against the ribbon 38 and drum 32
to thus print a character on the front side of the paper
18.

The ribbon assembly 36 in accordance with the pres-
ent invention steps the ribbon 38 past the printing sta-
tion defined by hammer faces 22, preferably one line
at a time in synchronism with the movement of paper
18. The ribbon 38 is moved for the purpose of substan-
tially uniformly- distributing the hammer impacts over
the entire ribbon area. As will be seen hereinafter, the
ribbon 38 is terminally secured to first and second rol-
lers 50, 52 and is drawn from the first roller 50 to the
second roller 52 until the first roller 50 is empty, and
then back from the second roller 52 to the first roller
50. A significant aspect of the present invention is the
provision of reliable low cost means for sensing when
there is substantially no more ribbon 38 on one of the
rollers 50, 52 and for reversing the direction of the rib-
bon movement in response thereto.

Attention is now called to FIG. 2 which illustrates a
cross-sectional view of the ribbon assembly 36 taken
substantially along plane 2—2 of FIG. 1. The ribbon as-
sembly 36 includes first and second cylindrical rollers
50 and 52 mounted with their longitudinal axes 51 and
53 respectively essentially parallel to one another and
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parallel to the longitudinal axis 33 of the type bearing
drum 32. The rollers 50 and 52 are mounted for rota-
tion on opposite sides of the print station defined be-
tween the hammer faces 22 and the drum 32.

The ribbon 38 is terminally secured to each of the
rollers 50 and 52 along lines on the circumferential sur-
faces of the rollers 50, 52 extending parallel to the lon-
gitudinal axes 51, 53 thereof. The ribbon .38 is suffi-
ciently long so as to be wound around each of the rol-
lers 50 and 52. through several turns. For example,
only, the ribbon 38 may be 20 feet in length and each
of the rollers 50 and 52 may have a diameter of approx-
imately 1% inches. Typically, the spacing between the
longitudinal axes 51, 53 of rollers 50 and 52 along the
path followed by the ribbon 38 may be on the order of
2 feet.

Idler rollers 56 and 58 are respectively mounted be-
" tween the print station and the rollers 50 and 52 for
guiding the ribbon 38.

In accordance with the present invention, switch as-
sembly means 60 and 62 are respectively provided for
determining when the ribbon 38 has been substantially
* and completely unrolled from one of the rollers 50, 52.
In order to understand the operation of the switch as-
semblies 60 and 62, initially assume that the maximum
length of ribbon 38 is rolled on roller 50, as represented
by the large diameter circle 64 around roller 50 in FIG.
2. By drawing the ribbon 38 downward in FIG. 2, the
- -roller 50 will be rotated counterclockwise to unroll the
" ribbon 38 therefrom initially along a path 66 tangential

to the ribbon roll 64 and substantially tangential to the
circumferential surface of roller 50. As the ribbon 38
continues to be drawn, by counterclockwise rotation of
roller 52, from the roller 50, the amount of turns of rib-
bon 38 on roller 50 will decrease until the ribbon 38 as-
sumes the path 68 which is essentially tangential to the
circumferential surface of roller 50. Note that the rib-
bon paths 66 and 68 are spaced from and do not engage

any part of the switch assembly 60. v

_ After the last turn of ribbon 38 has been unrolled
from roller 50 the end of the ribbon 38 terminally se-
cured to roller 50 will move down to the point 70 with
the ribbon 38 assuming the path 72 between the roller
50 and idler roller 56. In moving from the path 68 to
the path 72 during approximately the last quarter turn
of the roller 50, the ribbon 38 will engage switch actua-
tor 74 of the switch assembly 60. The actuator 74 is
preferably formed of resilient stock and is generally
comprised of an arcuate end portion 78, a straight in-
termediate portion 80 and a perpendicular end portion
82. The actuator 74 is mounted on bracket 84 with the
straight portion 80 cantelevered from end 82 secured
to the bracket 84. The arcuate portion 78 pro_]ects
toward the ribbon path through an opening 85 in the
bracket 84.

When the supply of ribbon 38 on the roller 50 be-
comes exhausted, the ribbon path changes from path
68 to path 72 and in so doing engages the arcuate por-
tion. 78 of the actuator 74 to depress it through the
bracket opening 85. The actuator 74 is constructed of
spring material so that after the ribbon 38 disengages
the actuator 74, the actuator 74 is able to return to its
position illustrated in FIG. 2.

The switch assembly 60 includes a microswitch 86
which closes in response to the ribbon 38 bearing

aganst the actuator 74 to press it through the opening -
85. As will be discussed hereinafter in connection with -
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FIG. 3, actuation of the switch 86, which of course oc-
curs only after the supply of ribbon 38 on the roller 50
has been exhausted, causes the roller 50 to be thereaf-
ter driven in a clockwise direction to thus draw ribbon
38 from the roller 52 and roll it back on to the roller
50. The switch assembly 62 operates identically to the
switch assembly 60. That is, it is mounted between the
idler roller 58 and roller 52 so as to be spaced from the
path of the ribbon 38 until the supply of ribbon 38 on
the roller 52 is substantially exhausted at which time
the end of the ribbon 38 secured to the roller 52 moves
to point 90 which thereby defines a ribbon path inter-
secting the actuator 92 of switch assembly 62. Engage-
ment of the ribbon 38 against the actuator 92 closes the
switch 94 of the switch assembly 62 to thereafter drive
roller 52 in a counterclockwise direction to draw the
ribbon 38 so as to unroll it from roller 50 and back on
to roller 52.

Attention is now called to FIG. 3 which illustrates a
block diagram of a preferred control circuit in accor-
dance with the present invention, for controlling the
rotation of rollers 50 and 52 in response to actuation
of ‘the switches 86 and 94.

As shown in FIG. 3, the rollers 50 and 52 are respec-
tively independently coupled to motors 100 and 102.
The motors 100 and 102 are constantly supplied with

Tow level drive current by driver circuits 104 and 106

respectively. The low level drive current to the motors
100 and 102 develops a torque tending to drive the rol-
ler 50 clockwise and the roller 52 counter clockwise to
maintain the ribbon 38 taut therebetween. In order to
move the ribbon 38, the current provided by one of the
driver circuits 104 or 106 is increased to a higher level
to thus produce a greater torque on motor 100 or 102.

The drivers 104 and 106 are implemented to provide
a higher level output current in response to a control
signal applied to their enabling input terminals 108 and
110 respectively. The outputs of AND gates 112 and
114 are respectively connected to the enabling termi- ~
nals 108 and 110 of the driver circuits 104 and 106. In
normal operation, either the AND gate 112 or the
AND gate 114 will pass a pulse of fixed duration de-
fined by the one-shot multivibrator 118, in response to
the step control signal. Although the means for gener-
ating the step control signal is not illustrated in FIG. 3,
it should be understood from what has been said thus
far that the ribbon 38 is preferably stepped the equiva-
lent of one line after each line has been printed. A-sig-
nal generated at the completion of each line of print is
utilized to activate the multivibrator 118 to briefly pro-
vide a high level current to one of the ribbon assembly
motors 100 or 102.

As previously mentioned, the output pulse provided
by. the multivibrator 118 is directed through either
AND gate 112 or AND gate 114 to the drivers 104 and
106 respectively. Which of the AND gates 112 and 114
is enabled is determined by the state of flip-flop 120. As
shown, when flip-flop 120 defines a true state, AND
gate 114 is enabled and when flip-flop 120 defines a
false state, AND gate 112 is enabled. The previously
mentioned switches 86 and 94, shown in FIG. 2, are re-
spectively .connected to the reset and set input termi-
nals of flip-flop 120.

Thus, in operation, after all of the ribbon 38 has been
unrolled from the roller 50, the displacement of the rib-
bon path during the final turn of roller 50 will close
switch 86 to thereby switch flip-flop 120 to a false state.
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This action will enable AND gate 112 so that as each
step control signal is subsequently generated, it will
cause the driver circuit 104 to supply a high level cur-
rent to the motor 100. This action will produce a
torque on motor 100 which is greater than the torque
continuously developed by motor 102 to thereby rotate
roller 50 in a clockwise direction to roll the ribbon 38
thereon. After the ribbon 38 has been substantially
completely unrolied from roller 52, the displacement of
the ribbon path occurring after the last ribbon turn is
unrolled from roller 52 will act to close switch 94 to
thus switch flip-flop 120 to a true state. This will enable
AND gate 114 so that thereafter, the pulses provided
by multivibrator 118 will cause driver circuit 106 to
provide periodic high level current pulses to motor 102
to thereby produce a torque thereon exceeding the
torque continually developed by motor 100. As a con-
sequence, the ribbon 38 will unroll from roller 50 and
roll onto roller 52.

From the foregoing, it should be recognized that a
ribbon assembly 36 has been disclosed herein for use
in an impact printer for the purpose of reversing the di-
rection of ribbon movement after the supply of ribbon
38 on one of two rollers 50, 52 has been substantially
exhausted. The means provided for sensing when the
ribbon 38 has been substantially completely unrolled
from a roller (50 or 52) comprises switch actuators 74
appropriately placed so as to be normally out of the
path defined by the ribbon 38 as it unrolls along a path
substantially tangential to the roller circumference sur-
face and within a path substantially in alignment with
a diameter of the roller 50, 52 which latter path is as-
sumed by the ribbon 38 after it is completely unrolled
from a roller 50, 52.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows:

L. In an impact printer including a ribbon assembly
comprised of first and second cylindrical rollers
mounted in spaced parallel relationship and an elon-
gated ribbon formed of flexible ink carrying material
and having its short edges terminally secured along lon-
gitudinal lines of the circumferential surfaces of said
rollers and of sufficient length to form multiple turns
around each of said rollers, the improvement compris-
ing:

guide means mounted between said first and second

rollers for engaging said ribbon material;

drive means for selectively rotating said first roller to

roll said ribbon material between and draw said rib-
bon material from said second roller past said guide
means. said ribbon material defining a path be-
tween said second roller and said guide means
which is variable between being tangent to said sec-
ond roller circumferential surface when there is at
least a certain portion of a turn of ribbon material
on said second roller and being substantially per-
pendicular to a tangent to said second roller cir-
cumferential surface when there is substantially no
ribbon on said second roller; and

first switch actuator means mounted between said

guide means and said second roller and positioned
to directly engage said ribbon material between the
long edges thereof only when the path thereof is es-
sentially perpendicular to a tangent to said second
roller circumferential surface.

6

2. The improvement of claim 1 wherein said drive
means further includes means for selectively rotating
said second roller to roll said ribbon material thereon
and draw said ribbon material from said first roller past

5 said guide means, said ribbon material defining a path
between said first roller and said guide means which is
variable between being tangent to said first roller cir-
cumferential surface when there is at least a certain
portion of a turn of ribbon material on said first roller
and being substantially perpendicular to a tangent to
said first roller circumferential surface when there is
substantially no ribbon matetial on said first roller; and
second switch actuator means mounted between said
guide means and said first roller and positioned to
engage said ribbon material only when the path
thereof is essentially perpendicular to a tangent to
said first roller circumferential surface.

3. The improvement of claim 2 wherein said drive
means includes:

motor means for selectively rotating either said first

or second rollers; and

control circuit means responsive to said first and sec-

ond switch actuator means for controlling said

motor means to rotate said first and second rollers
in response to actuation of said second and first
switch actuator means, respectively.

4. A ribbon assembly useful in an impact printer
comprising:

first and second cylindrical rollers mounted for rota-

tion in spaced substantially parallel relationship;
an elongated ribbon formed of flexible ink carrying

material of sufficient length to form multiple turns
around each of said rollers and having its short
edges terminally secured to the circumferential
surfaces of said first and second rollers;

guide means mounted between said first and second

rollers for engaging said ribbon material;

drive means for selectively rotating either said first or

second roller to roll ribbon material thereon draw-

ing said ribbon material from the other of said rol-
lers past said guide means, said ribbon material de-
fining paths from each of said rollers to said guide
means along lines tangent to said rollers when there
is at least a certain portion of a turn of ribbon mate-
rial on the rollers and defining a path from one of
said rollers to said guide means substantially along

a diameter of said one of said rollers when there is

substantially no ribbon material on said one of said

rollers;

first sensor means for sensing an abrupt transition of

said ribbon material from said path along a line tan-

gent to said first roller to said path substantially
along a diameter of said first roller; and

second sensor means for sensing an abrupt transition

of said ribbon material from said path along a line

tangent to said second roller to said path substan-
tially along a diameter of said second roller.

S. The ribbon assembly of claim 4 wherein said first
and second sensor means respectively comprise first
and second switch actuators; and

means mounting said first and second switch actua-

tors for engagement with said ribbon material only

when said ribbon material assumes a path substan-
tially along a diameter of said second and first rol-
lers, respectively.

6. The ribbon assembly of claim 5 wherein said drive
means includes means responsive to engagement of
said first switch actuator by said ribbon material for ro-
tating said first roller and engagement of said second
switch actuator by said ribbon material for rotating said
second roller.
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