
WO 2005/018944 PCT/US2004/025620  PRINTER WITH A PIVOTING
GEAR MECHANISM CROSS REFERENCES TO RELATED
APPLICATIONS  [0001] Not Applicable STATEMENT REGARDING
FEDERALLY SPONSORED RESEARCH  [0002] Not Applicable
TECHNICAL FIELD [0003] The present invention relates to a thermal
transfer printer, and more  particularly to a printer having a dual direction
drive mechanism for driving ink ribbon  and/or label media in a forward
feed direction and a reverse feed direction. DESCRIPTION OF THE
BACKGROUND ART [0004] There are a number of U.S. patents that
disclose electronic apparatus for  printing indicia on labels, some of these
are restricted to hand held units and others that  disclose tabletop units.
Hand held label printers, such as disclosed in U.S. Pat. No- 6,113,293,
and tabletop printers, such as disclosed in U.S. Pat. Nos. 6,266,075 and
5,078,523, include the same general combination of elements, a print
head, means for  feeding label media to be printed past the print head, a
microprocessor, a read only  memory programmed with appropriate
instructions to operate the microprocessor, a  random access memory, a
keyboard with letter, number, and function keys for the entry of
alphanumeric information and instructions concerning the indicia to be
printed, and a i WO 2005/018944 PCT/US2004/025620  visual display
such as a light emitting diode (LED) or liquid crystal display (LCD) unit to  



assist the operator in using the printer. In a hand held printer, these
components may all be enclosed in a single housing. [0005] The label
media comprises a series of labels that are attached to a carrier strip.  The
carrier strip is fed through the printer and legends, alphanumeric
characters, and  other indicia, are printed on the labels. The labels are
then removed from the carrier and  attached to the objects needing
identification. As there are many types of label  applications, there are
many combinations of labels and carrier strips that provide labels  of
varying sizes, colors and formats. [0006] A particular type of print head
employs thermal transfer printing technology.  Thermal transfer printing
uses a heat generating print head to transfer a pigment, such as  wax,
carbon black, or the like, from a thermal transfer ribbon to a label media.
By using  digital technology, characters are formed by energizing a
sequence of pixels on the print  head which in turn melts the wax or other
pigment on the ink ribbon transferring the  image to the label media.
[0007] In a known thermal transfer printer such as a label printer, label
media and ink  ribbon are simultaneously fed past the print head by a
platen roller in an overlay  relationship between the print head and the
platen roller. The platen roller is rotatably  driven by a drive mechanism
that may also rotatably drive ink ribbon take up and supply  spools to
maintain tension in the ink ribbon. [0008] Preferably, the drive mechanism
can feed the ink ribbon and label media past  the print head in a forward
feed direction when printing a label and in a reverse feed 2 direction to
minimize wasting imprinted labels or unused ink ribbon. Unfortunately,
dual feed  



direction drive mechanisms are typically very complicated and expensive
and/or require  multiple drive motors which take up a lot of space in the
printer housing. As a result, hand  held printers cannot feed the label
media and/or ink ribbon in more than one direction or are  rather large
requiring more than one hand to carry. Therefore, a need exists for a hand
held  printer having a simple dual feed direction drive mechanism that is
more cost effective, and,  preferably, requires only one drive motor.
SUMMARY OF THE INVENTION [0009] One aspect of the present
invention provides a printer having a dual direction drive  mechanism for
driving an ink ribbon in a forward feed direction and a reverse feed
direction,  said drive mechanism being mounted in a printer body and
comprising: a ribbon rewind gear  rotatably mounted in the body for
rotatably driving an ink ribbon take up spool to wind the ink  ribbon
thereon when the ink ribbon is driven in the forward feed direction; a
ribbon unwind  gear rotatably mounted in the body and spaced from said
ribbon rewind gear for rotatably  driving an ink ribbon supply spool to wind
the ink ribbon thereon when the ink ribbon is  driven in the reverse feed
direction; a rotatably driven drive gear rotatably mounted in the  body and
spaced from said ribbon unwind gear and said ribbon rewind gear, said
drive gear  being selectively rotatably driven in a first direction of rotation
and a second direction of  rotation; a drive gear assembly pivotally
mounted in the body and being pivotable between a  first feed position
and a second feed position, said drive gear assembly including a pivoting
gear and at least one transition gear, said pivoting gear being rotatably
mounted in the body  about a pivot gear axis and engaging said drive gear
and said at least one transition gear, said  pivot gear including a stub
coaxial with said pivot gear axis, wherein upon rotation of said 3 



drive gear in said first direction of rotation, said drive gear assembly pivots
about said pivot  gear axis from said first feed position to said second feed
position to engage said at least one  transition gear with said ribbon
rewind gear, and upon rotation of said drive gear in said  second direction
of rotation of said drive gear, said drive gear assembly pivots about said
pivot gear axis from said second feed position to said first feed position to
disengage said at  least one transition gear from said ribbon rewind gear
and engage at least one of said at least  one transition gear with said
ribbon unwind gear; and a spring frictionally engaging an outer
circumference of said stub to pivot said gear drive assembly upon rotation
of said pivoting  gear. [0010] An alternate aspect of the present invention
provides a printer having a dual feed  direction drive mechanism for
driving an ink ribbon in a forward feed direction and a reverse  feed
direction, said drive mechanism being mounted in a printer body and
comprising: a  stationary gear assembly including a plurality of rotatably
mounted gears fixed in the printer  body; a pivotal gear assembly pivotally
fixed in the printer body and including at least one  rotatably driven gear
rotatable about a gear axis, said pivotal gear assembly being pivotabie
about said gear axis between a forward feed position and a reverse feed
position, said at least  one rotatably driven gear rotatable about said gear
axis including a stub coaxial with said gear  axis, wherein in said forward
feed position, at least one of said at least one rotatably driven  gear
engages at least one of said rotatably mounted gears of said plurality of
rotatably  mounted gears, to drive the ribbon in the forward feed direction,
and in said reverse feed  position, at least one of said at least one
rotatably driven gear engages another of said  rotatably mounted gears of
said plurality of rotatably mounted gears to drive the ink ribbon in  the
reverse feed direction, wherein said plurality of rotatably mounted gears in
said stationary  



gear assembly includes a ribbon rewind gear rotatably mounted in the
body for rotatably  driving an ink ribbon take up spool for winding the ink
ribbon thereon and drive the ink 3a ribbon in the forward feed direction, a
ribbon unwind gear rotatably mounted in the body and  spaced from said
ribbon rewind gear for rotatably driving an ink ribbon supply spool for
winding the ink ribbon thereon and drive the ink ribbon in the reverse feed
direction, and a  rotatably driven drive gear rotatably mounted in the body
and spaced from said ribbon unwind  gear and said ribbon rewind gear;
and a spring frictionally engaging an outer circumference of  said stub to
pivot said gear drive assembly upon rotation of said pivoting gear. 3b
[0011] One embodiment of the present invention provides a printer that
can feed the ink  ribbon in both a forward feed direction and a reverse
feed direction. This is accomplished by  providing a printer with a drive
mechanism having a pivotal drive gear assembly having a  forward feed
position and a reverse feed position, wherein in the forward feed position,
the  drive gear assembly drives the ink ribbon in a forward feed direction,
and in the reverse feed  position, the drive gear assembly drives the ink
ribbon in the reverse feed position. [0012] An alternate embodiment of the
present invention provides a printer having a dual  feed direction drive
mechanism that is driven by a single motor. This objective is
accomplished by providing the pivotal gear assembly that is driven by a
single motor. [0013] The foregoing and other advantages of the invention
will appear from the  following description. In the description, reference is
made to the accompanying drawings  which form a part hereof, and in
which there is shown by way of a 



WO 2005/018944 PCT/US2004/025620  illustration a preferred
embodiment of the invention. Such embodiment does not  necessarily
represent the full scope of the invention, however, and reference is made
therefore to the claims herein for interpreting the scope of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS [0014] Fig. 1 is a perspective
view of a hand held label printer which employs the  present invention;
[0015] Fig. 2 is a perspective view of the printer of Fig. I with the cartridge
and top  portion, keyboard, and display removed; [0016] Fig. 3 is a top
perspective view of the cartridge of Fig. 1;  [0017] Fig. 4 is a bottom
perspective view of the cartridge of Fig. 1; [0018] Fig. S is a bottom view
of the cartridge of Fig. 1 with the top, bottom, and  periphery wall
removed; [0019] Fig. 6 is a top view of the cartridge of Fig. I. received in
the cartridge  receptacle with the top wall of the cartridge removed; [0020]
Fig. 7 is a perspective view of the cartridge receptacle of the printer of Fig.
1;  [0021] Fig. 8 is a detailed bottom perspective view of the cartridge
receptacle of Fig.  6; [0022] Fig. 9 is a bottom perspective view of the
pivotal gear assembly of Fig. 8;  [0023] Fig. 10 is a top perspective view of
the pivotal gear assembly of Fig. 9 with  the gear plate removed; [0024]
Fig. I. I is a bottom perspective view of the pivotal gear assembly of Fig. 9
with the cradle and pivoting gear removed; and 



5 WO 21105/018944 PCT/US2004/025620  [0025] Fig. 12 is a bottom
view of the cartridge receptacle of Fig. 7 with the pivotal  drive gear
assembly in the reverse feed position. DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS [0026] Referring particularly to Figs.
1-7, a hand held thermal printer 10 employing a  preferred embodiment of
the present invention includes a molded plastic housing 2 that  supports a
keyboard 4 on its front surface and a display 6 positioned above the
keyboard  4. An opening 8 formed in the housing 2 above the display 6
receives a cartridge 12  containing label media 14 and an ink ribbon 16_
The cartridge 12 is inserted through the  opening 8 into a cartridge
receptacle 18 housed in the printer housing 2, and the label  media 14 and
ink ribbon 16 from the cartridge 12 are threaded through a printer
mechanism assembly 20 including a print head 22 and a platen roller 24
for printing  indicia on Labels forming part of the label media 14. The
printed labels pass through a  cutter mechanism 26 which cuts the label
media 14 to separate the printed labels from  unprinted labels [0027] The
label media 14 is known in the art, and generally comprises a carrier web
which supports a series of adhesive labels. The size, width, color, and
type of web  material varies depending upon the particular print
application. The label media 14 is  dispensed from the cartridge 12, and
urged along a web path as it is consumed by the  printer 10. [0028]
Referring to Figs. 3-6, the cartridge 12 includes a cartridge housing 28
having  a top wall 30 and a bottom wall 32 joined by a periphery wall 34
The periphery wall 34  



defines a media and ink ribbon container for housing the label media and
ink ribbon on 6 WO 2005/018944 PCP/US2004/025620  spools. The label
media 14 and ink ribbon 16 from the cartridge housing 28 pass out of  the
cartridge housing 28 and through an exit slot 29 and into a printing area
38 external to  the cartridge housing 28 for engagement with the platen
roller 24 and print head 22. The  used ink ribbon 16 reenters the cartridge
housing 28, and is wound onto an ink ribbon  take up spool 40 rotatably
mounted in the cartridge housing 28. [0029] The label media 14 is (loused
in the cartridge housing 2.8 in the form of a roll  rotatably mounted on a
yoke 42. The yoke 42 is pivotally mounted between the top and  bottom
walls 30, 32 of the cartridge housing 28, and is pivotally biased by a spring
44  toward a label media drive roller 46 rotatably mounted between the top
and bottom walls  30, 32 of the cartridge housing 28. Advantageously, the
spring 44 biases the roll of label  media 14 against the label media drive
roller 46 to maintain the label media drive roller  46 in contact with the roll
of label media 14 as the diameter of the roll of label media 14  decreases
during use. [0030] An ink ribbon supply spool 48 rotatably supported
between the top and bottom  walls 30, 32 of the cartridge housing 28 has
a roll of ink ribbon 16 wound thereon. The  ink ribbon 16 unwinds from the
ink ribbon supply spool 48 and passes out of the cartridge  12 with the
label media 14 through the printing area 38 between the print head 22 and
platen roller 24 The print head 22 engages the ink ribbon 16 to transfer ink
on the ink  ribbon 16 onto the label media 14. Once the ink has been
transferred, the ink ribbon 16  reenters the cartridge 12, and is wound onto
the ink ribbon take up spool 40 supported  



between the top and bottom walls 30, 32. The cartridge housing 28
frictionally engages  both the ink ribbon supply and take up spools 48, 40
to induce a drag, or torque level, on 7 WO 2005/018944
PCT/US2004/025620  the rotating ink ribbon supply and take up spools
48, 40 in order to maintain tension in  the ink ribbon 16. The drag can be
adjusted to a desired level using methods known in the  art, such as
washers, springs, and the like, without departing from the scope of the
invention. [0031] Referring back to Figs. 1-3, the cartridge 12 is received
in the cartridge  receptacle 18 housed in the printer housing 2. The printer
housing 2 is, preferably, formed  from at least two portions 50, 52, and
houses printer components, such as the cartridge  receptacle 18, the
keyboard 4, display 6, the cutter mechanism 26, a printed circuit board  54
having printer circuitry, and the like- The opening 8 formed in the housing
top portion  50 provides access to the cartridge receptacle 18 for insertion
of the cartridge 12 into the  cartridge receptacle 18. A slot 56 formed in the
housing 2 adjacent the cutter mechanism  26 provides an exit for label
media 14 (Fig. 5) which has passed through the cutter  mechanism 26.
[0032] Referring to Figs. 6 -12, the cartridge receptacle 18 has a periphery
wall 58  generally shaped to conform with the cartridge periphery wall 34,
and a bottom wall 60  that supports the cartridge 12 therein. The cartridge
receptacle periphery wall 58  surrounds the printer mechanism assembly
20 which is fixed in the printer housing 2  relative to the cartridge
receptacle 18. [0033] The printer mechanism assembly 20 includes the
pivotable print head 22 and  



stationary platen roller 24. The print head 22 cooperates with the ink
ribbon 16 and the  label media 14 such that the print head 22 can print
characters or symbols on the label a WO 2005/018944
PCT/US20041025620  media 14. This is described in greater detail in
U.S. Patent No. 5,078,523 which is  incorporated herein by reference.
[0034] The label media 14 and ink ribbon 16 passing through the printing
area 3S are  advanced past the print head 22 by the platen roller 24 which
maintains the ink ribbon 16  and label media 14 in close cooperation with
the print head 22. The platen roller 24 is  mounted on a platen roller drive
shaft 62 which is rotatably mounted in the cartridge  receptacle 18 by a
bracket 66. The print head 22 is pivotally mounted relative to the  platen
roller 24 in the cartridge receptacle 18 to provide space between the print
head 22  and platen roller 24 when threading the label media 14 and ink
ribbon 16 therebetween.  [0035] The platen roller 24, label media drive
roller 46, ink ribbon supply spool 48,  and ink ribbon take up spool 40 are
all rotatably driven by a dual feed direction drive  mechanism including a
single drive motor 70. The drive motor 70 can rotatably drive the  rollers
24, 46 and spools 40, 48 in a forward feed direction and a reverse feed
direction. In  the forward feed direction, platen roller 24 is rotatably driven
to pull the label media 14  and ink ribbon 16 out of the cartridge 12 and
the ink ribbon take up spool 40 is rotatably  driven to maintain tension in
the ribbon between the platen roller 24 and ink ribbon take  up spool 40.
The label media drive roller 46 and ink ribbon supply spool 48 are not
rotatably driven, and drag induced on the label media drive roller 46 and
ink ribbon  supply spool 48 maintains tension in the label media 14 and ink
ribbon 16 as they are  



pulled by the platen roller 24. [0036] In the reverse feed direction, the
platen roller 24 drives the label media 14 and  ink ribbon 16 back into the
cartridge 12. The label media drive roller 46 is rotatably 9 WO
2005/018944 PCT/US2004/025620  driven to maintain tension in the label
media 14 between the platen roller 24 and label  media drive roller 46.
The ink ribbon supply spool 48 is rotatably driven to wind the ink  ribbon
16 thereon and maintain tension in the ink ribbon 16 between the platen
roller 24  and ink ribbon supply spool 48. The ink ribbon take up spool 40
is not rotatably driven,  and drag induced on the ink ribbon take up spool
40 maintains tension in the ink ribbon  16 being pulled off of the ink ribbon
take up spool 40 by the platen roller 24. Advantageously, the drive
mechanism includes a gear assembly that selectively,  simultaneously
drives the rollers 24, 46 and spools 40, 48 to synchronize the operation of
the platen roller 24, label media drive roller 46, ink ribbon supply spool 48,
and ink  ribbon take up spool 40 to smoothly urge the ink ribbon 16 and
label media 14 in the  forward and reverse feed directions. [0037]
Referring back to Figs. 4-12 , the gear assembly includes a stationary
drive  gear assembly 68 and a pivotal drive gear assembly 72 that drive
the label media 14 and  ink ribbon 16 in the forward and reverse feed
directions using the single drive motor 70.  The stationary drive gear
assembly 68 includes a label media drive gear 76, ink ribbon  unwind
drive gear 78, ink ribbon rewind drive gear 80, first and second
intermeshed gears  82, 84, and a platen roller drive gear 86. The first and
second intermeshed gears 82, 84  transmit power from a pinion 88 to the
platen roller drive gear 86 engaging the pivotal  



drive gear assembly 72. The gears 76, 78, 80, 82, 84, 86 forming part of
the stationary  drive gear assembly are rotatably mounted to the
underside of the receptacle bottom wall  60. 10 WO 2005/018944
PCT/US2004/025620  [0038] The pinion 88 is rotatably driven by the
motor 70 fixed to the cartridge  receptacle 18, and rotatably drives the first
intermeshed gear 82. The motor 70 includes a  motor shaft 90 that
extends through the receptacle bottom wall 60 with the pinion 88  fixed to
the motor shaft 90. The printer circuitry energizes the motor 70 to rotatably
drive  the motor shaft 90, and thus the pinion 88. [0039] The first
intermeshed gear 62 engaging the pinion 88 rotatably drives the  adjacent
second intermeshed gear 84. The second intermeshed gear 84, in turn,
engages  and rotatably drives the platen roller drive gear 86. The platen
roller drive gear 86 also  includes a platen roller drive shaft 62 fixed
thereto which is coaxial with the platen roller  drive gear axis of rotation.
The platen roller drive shaft 62 extends through the bottom  wall 60 of the
cartridge receptacle 18 to rotatably drive the platen roller 24 engaging the
label media 14. [0040] The label media drive gear 76 is spaced from the
intermeshed and other drive  gears 78, 80, 82, 84, 86, and supports a
label media drive shaft 92 extending through a  bottom wall 60 of the
cartridge receptacle 18. The label media drive shaft 92 is coaxial  with the
axis of rotation of the label media drive gear 76, and engages a radially
inner  surface 94 of the label media drive roller 46 in the cartridge housing
28 to rotatably drive  the label media drive roller 46. 



[00411 The ink ribbon unwind drive gear 78 is spaced from the
intermeshed and other  drive gears 76, 80, 82, 84, 86 and supports an ink
ribbon unwind drive shaft 96 extending  through the bottom wall 60 of the
cartridge receptacle 18. The ink ribbon unwind drive  shaft 96 is coaxial
with the axis of rotation of the ink ribbon unwind drive gear 78, and 11 WO
2005/018944 PCT/US2004/025620  engages a radially inner surface 98 of
the ink ribbon supply spool 48 in the cartridge  housing 28 to rotatably
drive the ink ribbon supply spool 48 and wind ink ribbon 16 onto  the ink
ribbon supply spool 48 in a reverse feed direction. [0042] The ink ribbon
rewind drive gear 80 is spaced from the intermeshed and other  drive
gears 76, 78, 82, 84, 86, and supports an ink ribbon rewind drive shaft
100  extending through the bottom wall 60 of the cartridge receptacle 18.
The ink ribbon  rewind drive shaft 100 is coaxial with the axis of rotation of
the ink ribbon rewind drive  gear 80, and engages a radially inner surface
102 of the ink ribbon take up spool 40 in the  cartridge housing 28 to
rotatably drive the ink ribbon take up spool 40 and wind ink  ribbon 16
onto the ink ribbon take up spool 40 in the forward feed direction. [0043]
The pivotal drive gear assembly 72 is pivotally mounted on a pivot shaft
75  extending from the underside of the receptacle bottom wall 60 relative
to the stationary  drive gear assembly 68 The pivot shaft 75 rotatably
supports a pivoting gear 104 and a  gear plate 114. The gear plate 114
rotatably mounts transition gears 106, 108, 110, 112  that selectively
engage the drive gears 76, 78, 80 forming part of the stationary drive gear
assembly 68. The pivoting gear 104 is rotatably driven by the platen roller
drive gear 86  which pivots the gear plate 114 about a pivot point 116 that
is coaxial with the axis of  



rotation of the pivoting gear 104. [0044] The gear plate 114 pivots about
the pivot point 116 between a forward feed  position (shown in Fig. 8) and
a reverse feed position (shown in Fig. 12) to selectively  engage one of
the transition gears 106, 108, 110, 112 with at least one of the label media
drive gear 76, ink ribbon unwind drive gear 78, and ink ribbon rewind drive
gear 80. 12 WO 2005/018944 PCT/US2004/025620  Although pivoting the
gear plate 114 about a pivot point 116 coaxial with the axis of  rotation of
the pivoting gear 104 is preferred, the gear plate 114 can pivot about any
pivot  point to selectively engage the transition gears 106, 108, 110, 112
with other gears, such  as the label media drive gear 76, ink ribbon unwind
drive gear 78, ink ribbon rewind  drive gear 80, and the first and second
intermeshed gears 82, 84, without departing from  the scope of the
invention. Moreover, although a plurality of transition gears is preferred
for driving the ink ribbon in the forward and reverse feed directions, a
single transition  gear can be provided to engage the ink ribbon unwind
gear in the reverse feed position  and the ink ribbon rewind gear in the
forward feed position without departing from the  scope of the invention.
[0045] hi the forward feed position, the gear plate 114 pivots to engage
the first  transition gear 106 with the ink ribbon rewind drive gear 80 and to
disengage the second  and third transition gears 108, 112 from the ink
ribbon unwind drive gear 78 and label  media drive gear 76, respectively.
The pivoting gear 104 rotatably drives the first  transition gear 106 in the
forward feed direction to drive ink ribbon 16 and label media 14  in the
forward feed direction. The rotatably driven ink ribbon rewind drive gear
80  



transmits a torque to the ink ribbon take up spool 40 to wind the ink ribbon
16 thereon.  [0046] The ink ribbon unwind drive gear 78 is not engaged by
one of the transition  gears 106, 108, 110, 112 in the forward feed
direction to allow the ink ribbon supply  spool 48 to rotate relatively freely
as ink ribbon 16 is pulled off of the ink ribbon supply  spool 48. Preferably,
tension is maintained in the ink ribbon by a drag, or torque level,  induced
by the cartridge 12 on the rotation of the ink ribbon supply spool 48 to
prevent 13 WO 2005/018944 PCT/US2004/025620  jams. The torque
transmitted to the ink ribbon supply and take up spools 48, 40 are in
opposite directions, and the torque levels are unequal, such that, in the
forward feed  direction, the ink ribbon supply spool 48 rotates freely
relative to the ink ribbon take up  spool 40 while maintaining the tension in
the ink ribbon 16. [0047] hi the reverse feed position, the gear plate 114
pivots to engage the second  transition gear 108 with the ink ribbon
unwind drive gear 78 and to engage a third  transition gear 112 with the
label media drive gear 76. The idler transition gear 110  engaging both the
second and third transition gears 108, 112 ensures the second and third
transition gears rotate in the same direction. The pivoting gear 104
rotatably drives the  transition gears 108, 110, 112 to simultaneously drive
the label media 14 and ink ribbon  16 in the reverse feed direction. [0048]
The ink ribbon rewind drive gear 80 is not engaged by the First transition
gear  106 in the reverse feed direction to allow the ink ribbon take up
spool 40 to relatively  freely rotate as ink ribbon 16 is pulled off of the ink
ribbon take up spool 40. Preferably,  tension is maintained in the ink
ribbon 16 by the cartridge which induces a drag, or torque  



level, on the rotation of the ink ribbon take up spool 40 to prevent jams. As
in the forward  feed direction, the torque transmitted to the ink ribbon
supply and take up spools 48, 40  are in opposite directions, and the
torque levels are unequal. However, in the reverse feed  direction, the ink
ribbon take up spool 40 rotates freely relative to the ink ribbon supply
spool 48 while maintaining the tension in the ink ribbon 16. [0049) The
gear plate t 14 is rotatably fixed to the pivot shaft 75 extending from the
receptacle bottom wall 60 by a cradle 122. Posts 124 extending toward
the gear plate 114  14 WO 20051018944 PCT/US2004/025620  past the
outer circumference of the pivoting gear 104 are received in holes 126
formed in  the gear plate 114 to fix the gear plate 114 relative to the cradle
122, and sandwich the  pivoting gear 104 therebetween. The posts 124
can be secured in the holes 126 using a  friction fit, adhesive, and the like,
to prevent the gear plate 114 from inadvertently  separating from the posts
124. [0050] A spring 128 fixed to the gear plate 114 frictionally engages a
stub 130  extending from the pivoting gear 104 to pivot in the direction of
rotation of the pivoting  gear 104. The stub 130 extends toward the gear
plate 114 and is coaxial with the axis of  rotation of the pivoting gear 104.
The spring 128 is U-shaped having legs 132 that engage  the outer
circumference of the stub 130 and allow the pivoting gear 104 to continue
to  rotate once the gear plate 114 has pivoted to the desired position. The
legs 132 also  engage tabs 134 extending from the gear plate 114 which
fix the spring 128 relative to the  gear plate 114, such that the gear plate
114 pivots about the pivot point 116 with the  spring 128 as the pivoting
gear 104 rotates. Although frictionally engaging the spring 128  



with the stub 130 is preferred, other means for pivoting the gear plate 114,
or pivotal gear  assembly 72, can be used, such as a cam, actuator, and
the like, without departing from  the scope of the invention. [0051]
Referring to Figs. 1-12, in use, the cartridge 12 is inserted into the
cartridge  receptacle 18 with the label media drive shaft 92 received in the
label media drive roller  46, the ink ribbon unwind drive shaft 96 received
in the ink ribbon supply spool 48, and  the ink ribbon rewind drive shaft
100 received in the ink ribbon take up spool 40 to  properly position the
cartridge 12 in the cartridge receptacle 18 and thread the label media  15
WO 20051018944 PCT/US2004/025620  14 and ink ribbon 16 between
the platen roller 24 and print. head 22. The print head 22 is  then urged
toward the platen roller 24 to sandwich the label media 14 and ink ribbon
16  therebetween. [0052] Once the cartridge 12 is locked in place, the
printer 10 is ready to produce  printed labels. When printing on the labels,
the label media 14 and ink ribbon 16 are fed  past the platen roller 24 and
print head 22 in the forward feed direction by energizing the  motor 70 to
rotate in a first direction of rotation which in Fig. 8 causes the platen roller
drive gear 86 to rotate in a clockwise direction. Rotation of the platen roller
drive gear 86  in the clockwise direction causes the pivoting gear 104 to
rotate in the counter clockwise  direction and pivot the gear plate 114 in
the counter clockwise direction until the first  transition gear 106 engages
the ink ribbon rewind drive gear 80, at which point the gear  plate 114
ceases to pivot and the first transition gear 106 rotatably drives the ink
ribbon  rewind drive gear 80, and thus the ink ribbon rewind drive shaft
100, to wind ink ribbon  



16 onto the ink ribbon take up spool 40. [0053] As the ink ribbon take up
spool 40 is rotatably driven to wind ink ribbon 16  thereon, the platen roller
drive gear 86 rotatably drives the platen roller 24 to urge the  label media
14 and ink ribbon 16 past the print head 22. When a desired character is
input by an operator or other means, the printer circuitry of the printer 10
energizes pixels  on the print head 22 as the label media 14 and ink
ribbon 16 advance past the print head  22. The head pixels are variously
energized to imprint the character on the label media  14. This is
described in greater detail in U.S. Patent No. 5,078,523 which has been
incorporated herein by reference. 16 WO 2005/018944
PCT/US2004/025620  [0054] When a label has been printed, the drive
motor 70 continues to drive the label  media 14 and ink ribbon 16 in the
forward feed direction to advance the label for removal  by the user, such
as by cutting the label media 14 using the cutter mechanism 26. Once  the
portion of the label media 14 containing the printed label is removed, the
remaining  label media 14 and ink ribbon 16 is fed in the reverse feed
direction to position the next  available label in position for printing without
wasting the label media 14 and ink ribbon  16. [0055] The label media 14
and ink ribbon 16 are fed past the platen roller 24 and  print head 22 in the
reverse feed direction by energizing the motor 70 to rotate in a second
direction of rotation which in Fig. 12 causes the platen roller drive gear 86
to rotate in a  counter clockwise direction. Rotation of the platen roller
drive gear 86 in the counter  clockwise direction causes the pivoting gear
104 to rotate in the clockwise direction and  



pivot the gear plate 114 in the clockwise direction until the second and
third transition  gears 108, 112 engage the ink ribbon unwind drive gear
78 and label media drive gear 76,  respectively, at which point the gear
plate 114 ceases to pivot and the second and third  transition gears 108,
112 rotatably drive the ink ribbon unwind drive gear 78, and thus the  ink
ribbon unwind drive shaft 96, and the label media drive gear 76, and thus
the label  media drive roller 46, to wind ink ribbon 16 onto the ink ribbon
supply spool 48. [0056] As the ink ribbon supply spool 48 is rotatably
driven to wind ink ribbon 16  thereon and the label media drive shaft 92 is
rotatably driven to pull the label media 14  back into the cartridge 12, the
platen roller drive gear 86 rotatably drives the platen roller  24 to urge the
label media 14 and ink ribbon 16 past the print head 22 in the reverse
feed  17 WO 2005/018944 PCT/US2004/025620  direction. The pixels on
the print head 22, however, remain deenergized to avoid printing  on the
label as it is being repositioned for printing. [0057] While there has been
shown and described what is at present considered the  preferred
embodiment of the invention, it will be obvious to those skilled in the art
that  various changes and modifications can be made therein without
departing from the scope  of the invention defined by the appended
claims. CLAIMS  1. A printer having a dual direction drive mechanism for
driving an ink ribbon in a  forward feed direction and a reverse feed
direction, said drive mechanism being  mounted in a printer body and
comprising: a ribbon rewind gear rotatably mounted in the body for
rotatably driving an ink  



ribbon take up spool to wind the ink ribbon thereon when the ink ribbon is
driven in  the forward feed direction; a ribbon unwind gear rotatably
mounted in the body and spaced from said  ribbon rewind gear for
rotatably driving an ink ribbon supply spool to wind the ink  ribbon thereon
when the ink ribbon is driven in the reverse feed direction; a rotatably
driven drive gear rotatably mounted in the body and spaced from  said
ribbon unwind gear and said ribbon rewind gear, said drive gear being
selectively rotatably driven in a first direction of rotation and a second
direction of  rotation; a drive gear assembly pivotally mounted in the body
and being pivotable  between a first feed position and a second feed
position, said drive gear assembly  including a pivoting gear and at least
one transition gear, said pivoting gear being  rotatably mounted in the
body about a pivot gear axis and engaging said drive gear  and said at
least one transition gear, said pivot gear including a stub coaxial with said
pivot gear axis, wherein upon rotation of said drive gear in said first
direction of  rotation, said drive gear assembly pivots about said pivot gear
axis from said first  feed position to said second feed position to engage
said at least one transition gear  with said ribbon rewind gear, and upon
rotation of said drive gear in said second  direction of rotation of said drive
gear, said drive gear assembly pivots about said  pivot gear axis from said
second feed position to said first feed position to disengage  said at least
one transition gear from said ribbon rewind gear and engage at least 19
one of said at least one transition gear with said ribbon unwind gear; and
a spring  



frictionally engaging an outer circumference of said stub to pivot said gear
drive  assembly upon rotation of said pivoting gear. 2. The printer as in
claim 1, including a media drive gear rotatably  mounted in the body, and
in said reverse feed position at least one of said at least  one transition
gear engages said media drive gear to rotatably drive said media drive
gear for driving label media in a reverse feed direction. 3. The printer as in
claim 1, in which said at least one transition gear is  rotatably mounted to
a gear plate engageable with said pivoting gear, wherein  rotation of said
pivoting gear pivots said pivot plate to pivot said drive gear assembly
between said forward feed position and said reverse feed position. 4. The
printer as in claim 3, in which said spring is fixed to said gear  plate. 5.
The printer as in claim 1, in which a cartridge receptacle for receiving  a
cartridge housing an ink ribbon is mounted in said body, and said ribbon
unwind  gear and said ribbon rewind gear are rotatably mounted to said
cartridge receptacle. 6. The printer as in claim 1, in which said drive
mechanism includes a  single drive motor for rotatably driving said drive
gear engaging said pivoting gear to  drive the ink ribbon in the forward
feed direction and the reverse feed direction. 7. The printer as in claim 1 in
which a structure maintains tension in the  ink ribbon when driving in the
forward feed direction and the reverse feed direction.  20 8. The printer as
in claim 7, in which said ribbon supply and take up  spools are disposed in
a cartridge, and said structure is said cartridge inducing a  



drag on at least one of said ribbon supply spool and said ribbon take up
spool to  maintain tension in the ink ribbon. 9. The printer as in claim 1, in
which said drive gear rotatably drives a  platen roller. 10. A printer having
a dual feed direction drive mechanism for driving an  ink ribbon in a
forward feed direction and a reverse feed direction, said drive  mechanism
being mounted in a printer body and comprising: a stationary gear
assembly including a plurality of rotatably mounted gears  fixed in the
printer body; a pivotal gear assembly pivotally fixed in the printer body and
including at  least one rotatably driven gear rotatable about a gear axis,
said pivotal gear  assembly being pivotable about said gear axis between
a forward feed position and a  reverse feed position, said at least one
rotatably driven gear rotatable about said  gear axis including a stub
coaxial with said gear axis, wherein in said forward feed  position, at least
one of said at least one rotatably driven gear engages at least one  of said
rotatably mounted gears of said plurality of rotatably mounted gears, to
drive  the ribbon in the forward feed direction, and in said reverse feed
position, at least one  of said at least one rotatably driven gear engages
another of said rotatably mounted  gears of said plurality of rotatably
mounted gears to drive the ink ribbon in the reverse feed direction,
wherein said plurality of rotatably mounted gears in said  stationary gear
assembly includes a ribbon rewind gear rotatably mounted in the  body for
rotatably driving an ink ribbon take up spool for winding the ink ribbon
thereon and drive the ink ribbon in the forward feed direction, a ribbon
unwind gear  



rotatably mounted in the body and spaced from said ribbon rewind gear
for rotatably  driving an ink ribbon supply spool for winding the ink ribbon
thereon and drive the ink 21 ribbon in the reverse feed direction, and a
rotatably driven drive gear rotatably  mounted in the body and spaced
from said ribbon unwind gear and said ribbon  rewind gear; and a spring
frictionally engaging an outer circumference of said stub to pivot said  gear
drive assembly upon rotation of said pivoting gear. 11. The printer as in
claim 10, in which said pivotal gear assembly  engages at least one
rotatably driven gear, and includes a pivoting gear and at least  one
transition gear, said pivoting gear being rotatably mounted in the body and
engaging said drive gear and said at least one transition gear, wherein
upon rotation  of said drive gear in said first direction of rotation, said drive
gear assembly pivots  from said first feed position to said second feed
position to engage said at least one  transition gear with said ribbon
rewind gear, and upon rotation of said drive gear in  said second direction
of rotation of said drive gear, said drive gear assembly pivots  from said
second feed position to said first feed position to disengage said at least
one transition gear from said ribbon rewind gear and engage at least one
of said at  least one transition gear with said ribbon unwind gear. 12. The
printer as in claim 11, including a media drive gear rotatably  mounted in
the body, and in said reverse feed position at least one of said at least
one transition gear engages said media drive gear to rotatably drive said
media drive  gear for driving label media in a reverse feed direction. 



13. The printer as in claim 11, in which said at least one transition gear is
rotatably mounted to a gear plate engageable with said pivoting gear,
wherein  rotation of said gear plate pivots said drive gear assembly about
said gear axis  between said forward feed position and said reverse feed
position. 22 14. The printer as in claim 13, in which said spring is fixed to
said gear  plate. 15. The printer as in claim 11, in which a cartridge
receptacle for receiving  a cartridge housing an ink ribbon is mounted in
said body, and said ribbon unwind  gear and said ribbon rewind gear are
rotatably mounted to said cartridge receptacle. 16. The printer as in claim
11, in which said drive mechanism includes a  single drive motor for
rotatably driving said drive gear engaging said pivoting gear to  drive the
ink ribbon in the forward feed direction and the reverse feed direction. 17.
The printer as in claim 11 in which a structure maintains tension in the  ink
ribbon when driving in the forward feed direction and the reverse feed
direction.  18. The printer as in claim 17, in which said ribbon supply and
take up spools are disposed in a cartridge, and said structure is said
cartridge inducing a  drag on at least one of said ribbon supply spool and
said ribbon take up spool to  maintain tension in the ink ribbon. 19. The
printer as in claim 10, in which at least one gear of said plurality of
rotatably mounted gears rotatably drives a platen roller. 23 




