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Technical Field

The present invention relates to a tape cassette that is removably installed in a tape
printer and a tape printer that is configured to removably house a tape cassette therein
and that performs printing on a tape included in the tape cassette.

Background Art

Conventionally, when a box-shaped tape cassette is installed in a cassette housing
portion of a tape printer, the tape cassette is vertically inserted such that the plane
surfaces (that is, the top and bottom surfaces) of the tape cassette match the upwardly-
opening cassette housing portion. More specifically, when a user vertically installs the
box-shaped tape cassette having side surfaces with a certain height in the cassette
housing portion, the user sandwiches the side surfaces with his or her fingers and

maintains the plane surfaces substantially horizontal.
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However, it may be difficult for the user to maintain the plane surfaces substantially
horizontal at the installation of the tape cassette, due to the arrangement positions of a
tape and an ink ribbon housed inside the tape cassette. In such a case, the tape cassette
may be inserted in the cassette housing portion in an inclined state. If printing is
performed while the inclined tape cassette is installed in the tape printer, a feeding
failure of the tape or ink ribbon, or a printing failure of a print head may occur.

An object of the present invention is to provide a tape cassette that can be accurately
and smoothly installed in and removed from a tape printer. It is another object of the
present invention to provide a tape printer in which a tape cassette can be accurately
and smoothly installed and from which the tape cassette can be accurately and
smoothly removed.

A tape cassette according to a first aspect of the present invention includes a
generally rectangular box-like housing, first and second cavities, at least one tape, and
a third cavity. The generally rectangular box-like housing has a top wall, a bottom
wall, and a side wall defining a periphery of the housing. The first and second cavities
extend from the bottom wall and are disposed between a tape containing area and the
periphery at opposite ends of a diagonal of the generally rectangular box-like housing.

The tape containing area is defined within the periphery, and the diagonal connects a
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first corner portion and a second corner portion of the generally rectangular box-like
housing. The at least one tape is wound and mounted within the housing in the tape
containing area. The at least one tape includes a first tape disposed in a first area. The
first tape has a hole at a center of winding, and the first area is one of two areas formed
by dividing the housing with respect to a line connecting the first and second cavities.
The third cavity extends in the hole of the first tape from the bottom wall.

In a case where the tape cassette is installed in or removed from a tape printer that
has at least one guide shaft that can be inserted in at least one of the three cavities, the
tape cassette can be accurately and smoothly installed or removed while being guided
along the at least one guide shaft. If the tape printer has two guide shafts that can be
inserted in two of the three cavities, the tape cassette can be more accurately and
smoothly installed or removed. Further, if the tape printer has three guide shafts that
can be inserted in the three cavities, respectively, the tape cassette can be further more
accurately installed or removed. In particular, the tape cassette of the first aspect may
be likely to incline toward a side of the first area, in which the first tape as a heavy
member is disposed. However, if the tape cassette is guided along a shaft inserted in
the third cavity that extends in the hole of the first tape from the bottom wall, the tape
cassette may be prevented from being raised or inclined due to the downward in-
clination toward the first area when the tape cassette is installed.

The tape cassette according to the first aspect may further include a tape feed roller
that has a cylindrical shape, that is rotatably disposed between the top wall and the
bottom wall adapted to draw out the at least one tape, and that has an insert hole
opening in the bottom wall via one of the first and second cavities.

In such a case, a roller support shaft of a tape printer can be inserted in the insert hole
of the tape feed roller via one of the first and second cavities. Therefore, the tape
cassette can be accurately and smoothly installed or removed along the guide shaft
through the insert hole.

A roller support shaft adapted to rotatably support the tape feed roller may be fitted
in the insert hole of the tape feed roller via the one of the first and second cavities of
the tape cassette.

In such a case, a guide shaft to be inserted in one of the first and second cavities may
be the roller support shaft that rotates the tape feed roller. Thus, the tape feed roller or
its vicinity, which has a large influence on the print quality and tape feeding, may be
accurately guided and positioned by the roller support shaft. Moreover, an additional
shaft to be inserted in one of the first and second cavities may not be needed separately
from the roller support shaft. Therefore, the configuration of the tape printer may be
simplified.

The tape cassette according to the first aspect may further include an ink ribbon
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wound and mounted within the housing to be used for printing on a print medium tape,
which is one of the at least one tape. A center of gravity of the first tape may be located
in the first area, and a center of gravity of the ink ribbon may be located in a second
area, which is one of the two areas other than the first area.

[0013]  In such a case, since the first tape and the ink ribbon, which are both heavy members
in the tape cassette, are separately disposed in different areas, a weight difference
between the first area and the second area may be reduced to restrict a weight
imbalance in the tape cassette. As a result, an inclination due to the own weight of the
tape cassette may be prevented when the tape cassette is installed in the tape printer.
Therefore, the tape cassette may be further accurately and smoothly guided to the
proper position along the at least one guide shaft.

[0014] In the tape cassette according to the first aspect, the first tape may be a wound heat-
sensitive tape.

[0015]  Insuch acase, the tape cassette that may have a weight imbalance depending on a
position of the center of gravity of the heat-sensitive paper tape can be accurately and
smoothly installed in or removed from the tape printer.

[0016]  In the tape cassette according to the first aspect, at least one of the first, second and
third cavities may be formed as a through-hole that extends through the top wall and
the bottom wall at respective positions opposing each other in a vertical direction of
the housing.

[0017]  In such a case, at least one of the first, second and third cavities may be easily
formed. Moreover, regardless of the length of the at least one guide shaft to be inserted
in the at least one of the first, second and third cavities, the tape cassette may be
smoothly guided by the at least one guide shaft.

[0018]  In the tape cassette according to the first aspect, at least one of the first, second and
third cavities may be formed as an indentation extending upwards inside the housing
from an opening provided in the bottom wall.

[0019] In such a case, a movement of at least one guide shaft to be inserted in the at least
one of the first, second and third cavities may be restricted in a circumferential
direction by an internal wall of the at least one of the first, second and third cavities.
Therefore, the tape cassette may be accurately and smoothly guided by the at least one
guide shaft. Moreover, the upper end of the guide shaft may contact a ceiling end of
the indentation to restrict a movement of the tape cassette in the downward direction.
In other words, the guide shaft may be used to position the tape cassette in the vertical
direction. Therefore, an additional member for positioning the tape cassette in the
vertical direction may not be needed separately from the guide shaft. Therefore, the
configuration of the tape printer may be simplified.

[0020]  In the tape cassette according to the first aspect, one of the first and second cavities
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extends from an elongated opening.

In such a case, in a case where a cylindrically shaped guide shaft is inserted in one of
the first and second cavities, looseness can be allowed in a longitudinal direction of the
elongated opening. Therefore, a load of a user in positioning the tape cassette may be
reduced.

The elongated opening may have a width to allow at least a part of a side portion of a
guide shaft, which is adapted to guide the tape cassette when the tape cassette is
installed in or removed from a tape printer, to be tightly engaged when the guide shaft
is inserted therein.

In such a case, when the tape cassette is installed, the tape cassette may be positioned
in a direction in which the one of the first and second cavities is tightly engaged with
the guide shaft.

In the tape cassette according to the first aspect, a center of gravity of the tape
cassette may be located in an area defined by a line connecting the first, second and
third cavities.

In such a case, if the tape cassette is installed or removed along three guide shafts,
the own weight of the tape cassette is uniformly distributed to and acts on the three
guide shafts. Therefore, the tape cassette can be installed or removed further more
smoothly.

A tape printer according to a second aspect of the present invention includes a tape
cassette, a cassette housing portion, a tape feeding device, a printing device, and three
guide shafts. The tape cassette includes a generally rectangular box-like housing, a first
and second cavities, at least one tape, and a third cavity. The generally rectangular
box-like housing has a top wall, a bottom wall, and a side wall defining a periphery of
the housing. The first and second cavities extend from the bottom wall and are
disposed between a tape containing area and the periphery at opposite ends of a
diagonal of the generally rectangular box-like housing. The tape containing area is
defined within the periphery, and the diagonal connects a first corner portion and a
second corner portion of the generally rectangular box-like housing. The at least one
tape is wound and mounted within the housing in the tape containing area. The at least
one tape includes a first tape disposed in a first area. The first tape has a hole ata
center of winding, and the first area is one of two areas formed by dividing the housing
with respect to a line connecting the first and second cavities. The third cavity extends
in the hole of the first tape from the bottom wall. The tape cassette is installable in or
removable from the cassette housing portion in an installation/removal direction that is
a direction in which the top wall and the bottom wall are opposing each other. The tape
feeding device is adapted to draw out the at least one tape of the tape cassette installed

in the cassette housing portion along a predetermined feed path. The printing device is
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adapted to perform printing on a print medium tape of the at least one tape fed by the
tape feeding device at a print position on the predetermined feed path. The three guide
shafts are adapted to be inserted in the first, second and third cavities and guide the
tape cassette when the tape cassette is installed in or removed from the cassette
housing portion in the installation/removal direction. The three guide shafts include a
first guide shaft disposed at a first position that opposes the first cavity when the tape
cassette is installed in the cassette housing portion, a second guide shaft disposed at a
second position that opposes the second cavity when the tape cassette is installed in the
cassette housing portion, and a third guide shaft disposed at a third position that
opposes the third cavity when the tape cassette is installed in the cassette housing
portion.

The tape printer includes the three guide shafts adapted to guide the tape cassette that
is installed in or removed from the cassette housing portion in the installation/removal
direction. The three guide shafts are disposed at positions that correspond to the three
cavities, that is, the first, second and third cavities. The first and second cavities are
disposed at two diagonal positions of the tape cassette, and the third cavity extends in
the hole of the first tape, which is a heavy member in the tape cassette. Therefore, the
tape cassette can be stably guided along the three shafts in the installation/removal
direction. Thus, the tape cassette can be accurately and smoothly installed in or
removed from the cassette housing portion. In particular, since the tape cassette is
guided by the third guide shaft at a center of gravity of the first tape, which is a heavy
member in the tape cassette, the tape cassette can be more stably guided.

In the tape printer according to the second aspect, the tape cassette may include a
tape feed roller that has a cylindrical shape, that is rotatably disposed between the top
wall and the bottom wall, and that has an insert hole that opens in the bottom wall via
the first cavity. The first guide shaft may be adapted to be inserted in the tape feed
roller via the first cavity to rotatably support the tape feed roller and transmit a ro-
tational drive force caused by the tape feeding device to the tape feed roller, thereby
causing the tape feed roller to draw out the at least one tape

In such a case, the first guide shaft may serve as a roller support shaft that rotates the
tape feed roller to draw out the at least one tape. The roller support shaft may be
inserted in the insert hole of the tape feed roller via the first cavity provided in the tape
cassette. Thus, the tape feed roller or its vicinity, which has a large influence on the
print quality and tape feeding, may be accurately guided and positioned by the roller
support shaft. Moreover, an additional shaft to be inserted in the first cavity may not be
needed separately from the roller support shaft. Therefore, the configuration of the tape
printer may be simplified.

In the tape printer according to the second aspect, the tape cassette may include an
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ink ribbon wound and mounted within the housing to be used for printing on the print
medium tape, and a ribbon take-up spool that has a cylindrical shape and that is
rotatably disposed within the housing to draw out and take up the ink ribbon. In
addition, the tape printer may further include a ribbon take-up shaft adapted to be fitted
in the ribbon take-up spool and rotate the ribbon take-up spool around an axis of the
ribbon take-up shaft, thereby causing the ribbon take-up spool to draw out and take up
the ink ribbon. The third guide shaft may be disposed in a first installation area, which
is one of two areas formed by dividing the cassette housing portion with respect to a
line connecting the first guide shaft and the second guide shaft. The ribbon take-up
shaft may be disposed in a second installation area, which is one of the two areas other
than the first area.

In such a case, the third guide shaft and the ribbon take-up shaft may be disposed in
different areas with respect to the line connecting the first guide shaft and the second
guide shaft. Therefore, regardless of the weight distribution of the tape cassette, the
tape cassette can be stably guided.

In the tape printer according to the second aspect, the second cavity may extend from
an elongated opening that has a width to allow at least a part of a side portion of the
second guide shaft to be tightly engaged when the second guide shaft is inserted
therein. When the tape cassette is installed at a proper position in the cassette housing
portion, the second guide shaft may be inserted in the second cavity and engage with
the second cavity.

In such a case, the second guide shaft may not only guide the tape cassette in the in-
stallation/removal direction, but also position the tape cassette at the proper position by
engaging with the second cavity.

In the tape printer according to the second aspect, the cassette housing portion may
have a rectangular opening that corresponds to a plan shape of the box-like housing.
The first guide shaft may be disposed in the vicinity of or at a first corner portion of the
rectangular opening, the first corner portion of the rectangular opening being one of the
corner portions of the rectangular opening and being positioned at a downstream side
of the print position in a feed direction of the print medium tape. The second guide
shaft may be disposed in the vicinity of or at a second corner portion of the rectangular
opening, the second corner portion of the rectangular opening being another corner
portion of the rectangular opening and being positioned diagonal to the first corner
portion of the rectangular opening.

In such a case, the tape cassette may be installed in or removed via the rectangular
opening along the two guide shaft provided at diagonal positions of the rectangular

cassette housing portion.
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Brief Description of Drawings

[fig. 1]FIG. 1 is a perspective view of a tape printer 1 according to a first embodiment
in a state where a cassette cover 6 is closed.

[fig.2]FIG. 2 is a perspective view of the tape printer 1 in a state where the cassette
cover 6 is opened according to the first embodiment.

[fig.3]FIG. 3 is a perspective view illustrating a tape cassette 30 and a cassette housing
portion 8 according to the first embodiment.

[fig.4]FIG. 4 is a plan view of the cassette housing portion 8 according to the first em-
bodiment.

[fig.5]FIG. 5 is a plan view of the cassette housing portion 8 in which the tape cassette
30 is installed, when a platen holder 12 is at a standby position.

[fig.6]FIG. 6 is a plan view of the cassette housing portion 8 in which the tape cassette
30 is installed, when the platen holder 12 is at a print position.

[fig.7]FIG. 7 is a side sectional view illustrating a state in which the tape cassette 30
and the platen holder 12 are oppositely arranged.

[fig.8]FIG. 8 is a plan view of the tape cassette 30.

[fig.9]FIG. 9 is a bottom view of the tape cassette 30.

[fig. 10]FIG. 10 is a front sectional view of the tape cassette 30 about a first tape
support hole 65 and a first tape spool 40.

[fig. 11]FIG. 11 is a front sectional view of the tape cassette 30 about a take-up spool
support hole 67 and a ribbon take-up spool 44.

[fig.12]FIG. 12 is an enlarged and exploded perspective view of a roller support hole
64 and a tape feed roller 46.

[fig. 13]FIG. 13 is a side sectional view of the tape cassette 30 about a guide hole 47.
[fig.14]FIG. 14 is a right side view showing an installation process of the tape cassette
30 in the cassette housing portion 8 according to the first embodiment.

[fig. 15]FIG. 15 is another right side view of the installation process of the tape cassette
30 in the cassette housing portion 8 according to the first embodiment.

[fig.16]FIG. 16 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the first embodiment.
[fig.17]FIG. 17 is a front sectional view showing a state in which a tape drive shaft 100
is inserted in the tape feed roller 46.

[fig. 18]FIG. 18 is a front sectional view showing a state in which a ribbon take-up
shaft 95 is inserted in the ribbon take-up spool 44.

[fig. 19]FIG. 19 is a plan view of the cassette housing portion 8 according to a variant
of the first embodiment.

[fig.20]FIG. 20 is a plan view of the tape cassette 30 according to the variant of the
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first embodiment.

[fig.21]FIG. 21 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to the variant of the first embodiment.

[fig.22]FIG. 22 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the variant of the first em-
bodiment.

[fig.23]FIG. 23 is a plan view enlarged about the first tape support hole 65 of the
cassette housing portion 8 in which the tape cassette 30 is installed according to the
variant of the first embodiment.

[fig.24]FIG. 24 is a perspective view illustrating the tape cassette 30 and the cassette
housing portion 8 according to a second embodiment.

[fig.25]FIG. 25 is a plan view of the cassette housing portion 8 according to the second
embodiment.

[fig.26]FIG. 26 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to the second embodiment.

[fig.27]FIG. 27 is a right side view showing an installation process of the tape cassette
30 in the cassette housing portion 8 according to the second embodiment.
[fig.28]FIG. 28 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the second embodiment.
[fig.29]FIG. 29 is a plan view of the cassette housing portion 8 according to a variant
of the second embodiment.

[fig.30]FIG. 30 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to the variant of the second embodiment.
[fig.31]FIG. 31 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to another variant of the second embodiment.
[fig.32]FIG. 32 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to a third embodiment.

[fig.33]FIG. 33 is a plan view of the tape cassette 30 according to a variant of the third
embodiment.

[fig.34]FIG. 34 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to the variant of the third embodiment.

[fig.35]FIG. 35 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the variant of the third em-
bodiment.

[fig.36]FIG. 36 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to a fourth embodiment.

[fig.37]FIG. 37 is a right side view showing a state in which the tape cassette 30 is

installed in the cassette housing portion 8 according to the fourth embodiment.
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[fig.38]FIG. 38 is a perspective view illustrating the tape cassette 30 and the cassette
housing portion 8 according to a first modified embodiment.

[fig.39]FIG. 39 is a plan view of the cassette housing portion 8 according to the first
modified embodiment.

[fig.40]FIG. 40 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the first modified embodiment.
[fig.41]FIG. 41 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the first modified embodiment.
[fig.42]FIG. 42 is a perspective view illustrating the tape cassette 30 and the cassette
housing portion 8 according to a second modified embodiment.

[fig.43]FIG. 43 is a right side view showing a state in which the tape cassette 30 is
installed in the cassette housing portion 8 according to the second modified em-
bodiment.

[fig.44]FIG. 44 is a perspective view illustrating the tape cassette 30 and the cassette
housing portion 8 according to a third modified embodiment.

[fig.45]FIG. 45 is a plan view of the cassette housing portion 8 in which the tape
cassette 30 is installed according to a fourth modified embodiment.

[fig.46]FIG. 46 is a plan view of the tape cassette 30 showing a modified embodiment
of a guide hole 47.

[fig.47]FIG. 47 is a plan view of the tape cassette 30 showing another modified em-
bodiment of the guide hole 47.

[fig.48]FIG. 48 is a plan view of the tape cassette 30 showing yet another modified
embodiment of the guide hole 47.

[fig.49]FIG. 49 is a perspective view in which the right side of the tape cassette 30 is
enlarged showing yet another modified embodiment of the guide hole 47.

[fig.50]FIG. 50 is a right side view showing a state in which the tape cassette 30 shown
in FIG. 49 is installed in the cassette housing portion 8.

[fig.51]FIG. 51 is a plan view of the tape cassette 30 showing yet another modified
embodiment of the guide hole 47.

[fig.52]FIG. 52 is a plan view of the tape cassette 30 showing yet another modified
embodiment of the guide hole 47.

[fig.53]FIG. 53 is a plan view of the tape cassette 30 showing yet another modified
embodiment of the guide hole 47.

[fig.54]FIG. 54 is a perspective view in which the right side of the tape cassette 30 is
enlarged showing yet another modified embodiment of the guide hole 47.

[fig.55]FIG. 55 is a right side view showing a state in which the tape cassette 30 shown
in FIG. 54 is installed in the cassette housing portion 8.

[fig.56]FIG. 56 is a front sectional view of the tape cassette 30 about the first tape
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support hole 65 and the first tape spool 40 according to a modified embodiment.
[fig.57]FIG. 57 is a right side view exemplifying a state in which the tape cassette 30 is
exhibited.

Description of Embodiments

Exemplary embodiments embodying the present invention will be described below
with reference to the drawings. The configurations of the apparatuses, the flowcharts of
various processing and the like described below and shown in the drawings are merely
exemplary and do not intend to limit the present invention.

In the following explanation, the upper side, the lower side, the lower left side, the
upper right side, the lower right side and the upper left side in FIG. 1 are respectively
defined as the upper side, the lower side, the front side, the rear side, the right side and
the left side of a tape printer 1. In addition, the upper side, the lower side, the lower
right side, the upper left side, the upper right side and the lower left side in FIG. 3 are
respectively defined as the upper side, the lower side, the front side, the rear side, the
right side and the left side of a tape cassette 30 (similar also in FIGS. 24, 38, 42 and
44).

In actuality, a group of gears, including gears 91, 93, 94, 97, 98 and 101 shown in
FIG. 3, is covered and hidden by the bottom surface of a cavity 8A. However, the
bottom surface of the cavity 8A is not shown in FIG. 3 for explaining the group of
gears (similar also in FIGS. 24, 38, 42 and 44). Furthermore, FIG. 3 shows side walls
that form a periphery around a cassette housing portion 8, but this is simply a
schematic diagram, and the side walls shown in FIG. 3 are depicted as thicker than
they are in actuality (similar also in FIG. 24). On the other hand, in FIG. 3§, for ease of
understanding, the cassette housing portion 8 is shown with the side walls that form the
periphery thereof removed (similar also in FIGS. 42 and 44). Moreover, FIGS. 5 and 6
show the states in which the tape cassette 30 is installed in the cassette housing portion
8 with a top case 31A removed (similar also in FIGS. 21, 26, 30, 31, 32, 34, 36 and
45).

<First embodiment>

A tape printer 1 and a tape cassette 30 according to a first embodiment will be
explained below with reference to FIGS. 1 to 23. The first embodiment describes an
example in which the tape cassette 30 houses a tape (specifically, a heat-sensitive
paper tape that is a print medium) therein, and has three guide holes for guiding the
tape cassette 30 when the tape cassette 30 is installed in or removed from the tape
printer 1. The first embodiment also describes an example in which the tape printer 1
has three guide shafts for guiding the tape cassette 30 to a proper installation position

(hereinafter referred to as a proper position) corresponding to the three guide holes
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described above.

First, an outline configuration of the tape printer 1 according to the first embodiment
will be explained. Hereinafter, the tape printer 1 configured as a general purpose
device will be explained as an example. As the general purpose device, the tape printer
1 may commonly use a plurality of types of tape cassettes 30 with various types of
tapes. The types of the tape cassettes 30 may include a thermal type tape cassette 30
that houses a heat-sensitive paper tape only, a receptor type tape cassette 30 that
houses a print tape and an ink ribbon, and a laminated type tape cassette 30 that houses
a double-sided adhesive tape, a film tape and an ink ribbon.

As shown in FIGS. 1 and 2, the tape printer 1 includes a main unit cover 2 that has a
rectangular shape in a plan view. A keyboard 3 is provided on the front side of the
main unit cover 2. The keyboard 3 includes character keys for characters (letters,
symbols, numerals and so on), a variety of function keys, and so on. A liquid crystal
display 5 is provided on the rear side of the keyboard 3. The liquid crystal display 5
displays input characters. A cassette cover 6 is provided on the rear side f the liquid
crystal display 5. The cassette cover 6 may be opened and closed when the tape
cassette 30 is replaced.

A discharge slit 9, from which the printed tape is discharged to the outside of the tape
printer 1, is provided to the rear of the left side of the main unit cover 2. A discharge
window 11 is formed on the left side face of the cassette cover 6 such that when the
cassette cover 6 is in a closed state, the discharge slit 9 is exposed to the outside. Sub-
stantially at the center of the front face of the cassette cover 6, a hook-shaped latching
lock 4, which projects downward from the lower surface of the cassette cover 6, is
provided. The main unit cover 2 is provided with a lock hole 7 at a position corre-
sponding to the latching lock 4, and the latching lock 4 is fitted and engaged with the
lock hole 7 when the cassette cover 6 is closed, thereby preventing unintentional
release of the cassette cover 6.

Next, an internal configuration within the main unit cover 2 will be explained with an
emphasis on the cassette housing portion 8 with reference to FIGS. 2 to 7. FIGS. 3 to 6
schematically show the internal configuration within the main unit cover 2
(particularly, the shape, configuration and the like of the cassette housing portion 8) for
ease of understanding. As shown in FIG. 3, the cassette housing portion 8 is provided
in the interior of the main unit cover 2 below the cassette cover 6. The cassette housing
portion 8 is an area which the tape cassette 30 can be installed in or removed from. The
cassette housing portion 8 is equipped with a feed mechanism, a print mechanism, and
the like.

As shown in FIGS. 2 to 7, a head holder 74 is fixed on the front portion of the

cassette housing portion 8. A thermal head 10 including a heating element (not shown
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in the figures) is mounted on the head holder 74. A tape feed motor 23 that is a
stepping motor is provided outside the cassette housing portion 8 (the upper right side
in FIG. 3). A drive gear 91 is anchored to the lower end of a drive shaft of the tape feed
motor 23. The drive gear 91 is meshed with a gear 93 through an opening, and the gear
93 is meshed with a gear 94. A ribbon take-up shaft 95 is standing upward on the upper
surface of the gear 94. The ribbon take-up shaft 95 has a substantially cylindrical
shape, and drives to rotate a ribbon take-up spool 44, which will be described later.
The ribbon take-up shaft 95 is provided with a plurality of cam members 95A
extending from the base end of the shaft toward the leading end at the outer periphery
to be radial in a plan view (refer to FIG. 14).

In addition, the gear 94 is meshed with a gear 97, the gear 97 is meshed with a gear
98, and the gear 98 is meshed with a gear 101. A tape drive shaft 100 is standing
upward on the upper surface of the gear 101. The tape drive shaft 100 has a sub-
stantially cylindrical shape, and drives to rotate a tape feed roller 46, which will be
described later. The tape drive shaft 100 is provided with a plurality of cam members
100A extending from the base end of the shaft toward the leading end at the outer
periphery to be radial in a plan view (refer to FIG. 14). An auxiliary shaft 110 is
standing upward at the rear side of the gear 98. The auxiliary shaft 110 has a sub-
stantially cylindrical shape, and can be inserted in and removed from a first tape
support hole 65, which will be described later.

If the tape feed motor 23 is driven to rotate in the counterclockwise direction in a
state where the tape cassette 30 is installed in the cassette housing portion 8, the ribbon
take-up shaft 95 is driven to rotate in the counterclockwise direction via the drive gear
91, the gear 93 and the gear 94. The ribbon take-up shaft 95 causes the ribbon take-up
spool 44, which is fitted with the ribbon take-up shaft 95, to rotate. Furthermore, the
rotation of the gear 94 is transmitted to the tape drive shaft 100 via the gear 97, the
gear 98 and the gear 101, to thereby drive the tape drive shaft 100 to rotate in the
clockwise direction. The tape drive shaft 100 causes the tape feed roller 46, which is
fitted with the tape drive shaft 100 by insertion, to rotate.

Two positioning pins 102 and 103 are provided at the periphery of the cassette
housing portion 8. The positioning pin 102 is provided at the left edge portion of the
cassette housing portion 8 corresponding to a pin hole 53 described later formed in the
bottom surface of the tape cassette 30. The positioning pin 102 defines a height
position (a position in the vertical direction) and a horizontal position (a position in the
horizontal direction) of the tape cassette 30 at the left edge side of the tape cassette 30
installed in the cassette housing portion 8. The positioning pin 103 is provided at the
right edge portion of the cassette housing portion 8 corresponding to a common portion

32 described later positioned at the rear right side of the tape cassette 30. The po-
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sitioning pin 103 defines the height position of the tape cassette 30 at the right edge
side of the tape cassette 30 installed in the cassette housing portion 8.

A guide shaft 120 is standing upward at the rear right side of the cassette housing
portion 8. The guide shaft 120 can be inserted in and removed from a guide hole 47,
which will be described later. The guide shaft 120 is a substantially cylindrical shaft
that includes two shaft portions having different diameters (a large-diameter shaft
portion 120A and a small-diameter shaft portion 120B) and a taper portion 120C
connecting the large-diameter shaft portion 120A and the small-diameter shaft portion
120B (refer to FIG. 14). The large-diameter shaft portion 120A forms the base end side
of the guide shaft 120 and has the largest diameter in the guide shaft 120. The small-
diameter shaft portion 120B forms the leading end side of the guide shaft 120 and has a
smaller diameter than the large-diameter shaft portion 120A. The taper portion 120C is
provided between the large-diameter shaft portion 120A and the small-diameter shaft
portion 120B, and has a taper-shaped inclined surface in which the diameter is
gradually reduced from the large-diameter shaft portion 120A toward the small-
diameter shaft portion 120B.

The cassette housing portion 8 has an opening with a substantially rectangular shape
in a plan view that substantially corresponds to the plan shape of a cassette case 31.
The cassette housing portion 8 includes a cavity 8A and a cassette support portion 8B.
The cavity 8A is formed as a depression that has a generally rectangular shape with
rounded corners in a plan view that corresponds to the shape of a bottom surface of a
cassette case 31. The cassette support portion 8B is a flat portion extending hori-
zontally from the outer edge of the cavity 8A. The cassette support portion 8B opposes
the lower surface of the common portion 32 of the tape cassette 30 installed in the
cassette housing portion 8 (described later in detail).

As shown in FIG. 7, a switch portion 20 is provided on the rear side surface of the
platen holder 12 (that is, the surface opposite to the thermal head 10). The switch
portion 20 includes a plurality of through-holes formed in the rear side surface of the
platen holder 12, a sensor substrate 22, and a plurality of detecting switches 21 that re-
spectively correspond to the through holes. One end of each of the detecting switches
21 is connected to the sensor substrate 22. Terminal shafts of the detecting switches 21
project rearward from the respective through-holes. The detecting switches 21 are se-
lectively pressed by an arm indicator portion 80 of the tape cassette 30 to thereby
detect a type of the tape cassette 30 installed in the cassette housing portion 8

The positional relationships among the respective members standing upward in the
cassette housing portion 8 will be explained with reference to FIG. 4. The two-dot
chain line in FIG. 4 indicates a division line J described later. The tape drive shaft 100,
the guide shaft 120, the auxiliary shaft 110, the ribbon take-up shaft 95, the positioning
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pin 102 and the head holder 74, which are described above, are provided at positions
that oppose the roller support hole 64, the guide hole 47, the first tape support hole 65,
the take-up spool support hole 67, the pin hole 53 and the head insertion portion 39 (all
of which are described later) provided in the tape cassette 30 when the tape cassette 30
is installed in the cassette housing portion 8, respectively.

The tape drive shaft 100 is standing upward in a first shaft installation area 8C
including a corner portion positioned on the front left side of the cassette housing
portion 8. More specifically, nine areas can be formed if the cassette housing portion 8,
which is substantially rectangular in a plan view, is divided into three parts in its front-
rear direction and left-right direction, respectively. The first shaft installation area 8C
is an area at the foremost and leftmost position among the nine areas. The first shaft in-
stallation area 8C is adjacent to the left side of the head holder 74 fixed on the center of
the front portion of the cassette housing portion 8 and is positioned on the downstream
side of the print position of the thermal head 10 in a tape feed direction described later.

The guide shaft 120 is standing upward in a second shaft installation area 8D
including a corner portion positioned on the rear right side of the cassette housing
portion 8. More specifically, the second shaft installation area 8D is an area at the
rearmost and rightmost position among the nine areas described above. In other words,
when the cassette housing portion 8 is seen in a plan view, the corner portion included
in the second shaft installation area 8D is at a diagonal position with respect to the
corner portion included in the first shaft installation area 8C.

When the cassette housing portion 8 is divided in a plan view with reference to the
division line J connecting the tape drive shaft 100 and the guide shaft 120, two areas
are formed. An area that occupies the part at the rear side of the division line J is a first
installation area 8E. The other area that occupies the part at the front side of the
division line J is a second installation area 8F. The auxiliary shaft 110 is standing
upward in the first installation area 8E. More specifically, the auxiliary shaft 110 is po-
sitioned at the rear left side of the center of the cassette housing portion 8 in a plan
view. The ribbon take-up shaft 95 is standing upward in the second installation area
8F. More specifically, the ribbon take-up shaft 95 is positioned at the front right side of
the center of the cassette housing portion 8 in a plan view. The auxiliary shaft 110 and
the ribbon take-up shaft 95 are positioned substantially symmetrically across the
division line J in a plan view.

The positioning pin 102 is adjacently provided at the rear side of the tape drive shaft
100. The positioning pin 103 is adjacently provided at the front side of the guide shaft
120. The positioning pins 102 and 103 support the tape cassette 30 installed in the
cassette housing portion 8 in the vicinity of the tape drive shaft 100 and the guide shaft
120, respectively.
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The positional relationships in a plan view among the members standing upward in
the cassette housing portion 8 are as described above. The height position from which
each member is standing upward is different depending on whether it is standing from
the cavity 8A or from the cassette support portion 8B. In other words, the members
provided in the cassette support portion 8B (the guide shaft 120 and the positioning
pins 102, 103) are standing upward from higher positions than the members provided
in the cavity 8A (the ribbon take-up shaft 95, the tape drive shaft 100, the auxiliary
shaft 110 and the head holder 74). The relationships in height among the members
standing upward in the cassette housing portion 8 will be described later.

As shown in FIGS. 2 to 6, the arm-shaped platen holder 12 is pivotably supported
around a support shaft 12A on the front side of the head holder 74. A platen roller 15
and a movable feed roller 14 are both rotatably supported on the leading end side of the
platen holder 12. The platen roller 15 faces the thermal head 10 and may be moved
close to and apart from the thermal head 10. The movable feed roller 14 faces the tape
feed roller 46 that may be fitted with the tape drive shaft 100, and may be moved close
to and apart from the tape feed roller 46.

A release lever (not shown in the figures), which moves in the left-right direction in
response to the opening and closing of the cassette cover 6, is coupled to the platen
holder 12. When the cassette cover 6 is opened, the release lever moves in the right
direction, and the platen holder 12 moves toward a standby position shown in FIG. 5.
The platen holder 12 has moved away from the cassette housing portion 8 at the
standby position shown in FIG. 5, so that the tape cassette 30 can be installed in and
removed from the cassette housing portion 8. The platen holder 12 is constantly
elastically urged to remain at the standby position by a spiral spring (not shown in the
figures).

When the cassette cover 6 is closed, the release lever moves in the left direction and
the platen holder 12 moves toward a print position shown in FIG. 6. The platen holder
12 moves closer to the cassette housing portion 8 toward the print position shown in
FIG. 6. Then, if the tape cassette 30 is installed in the cassette housing portion &, the
platen roller 15 presses the thermal head 10 via a tape which is a print medium (a heat-
sensitive paper tape 55 in the present embodiment), and the movable feed roller 14
presses the tape feed roller 46 via the tape. Thus, at the print position shown in FIG. 6,
printing can be performed using the tape cassette 30 installed in the cassette housing
portion 8.

A feed path along which a printed tape is fed extends from a tape discharge aperture
49 to the discharge slit 9. A cutting mechanism 17 that cuts the printed tape at a prede-
termined position is provided on the feed path. The cutting mechanism 17 includes a
fixed blade 18 and a movable blade 19 that opposes the fixed blade 18 and that is
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supported movably in the front-rear direction (in the vertical direction shown in FIGS.
5 and 6). The movable blade 19 is moved in the front-rear direction by a cutter motor
(not shown in the figures).

The configuration of the tape cassette 30 according to the first embodiment will be
explained. Hereinafter, the tape cassette 30 configured as a general purpose cassette
will be explained as an example. As the general purpose cassette, the tape cassette 30
may be assembled as the thermal type, the receptor type and the laminated type that
have been explained above, by changing, as appropriate, the type of the tape to be
mounted in the tape cassette 30 and by changing the presence or absence of the ink
ribbon, and so on.

The general configuration of the tape cassette 30 will be explained with reference to
FIGS. 3, 5 and 6 to 9. The tape cassette 30 includes a cassette case 31 that is a housing
having a generally rectangular parallelepiped shape (box-like shape). The tape cassette
30 includes a bottom case 31B and a top case 31A fixed to an upper portion of the
bottom case 31B. A rectangular planar portion of the top case 31A that is longer in
left-right direction and that is perpendicular to an opposing direction of the top case
31A and the bottom case 31B is a top wall 35 of the cassette case 31. The planar
portion of the bottom case 31B that has substantially the same shape as the top wall 35
and that is perpendicular to the opposing direction of the top case 31A and the bottom
case 31B is a bottom wall 36 of the cassette case 31. A side portion of the top case 31A
that extends downward from the outer edge of the top wall 35 toward the bottom case
31B and a side portion of the bottom case 31B that extends upward from the outer edge
of the bottom wall 36 toward the top case 31A form a side wall 37 of the cassette case
31.

In other words, the cassette case 31 is a box-like housing that includes the top wall
35 and the bottom wall 36 which form rectangular planar portions oppositely arranged
in the vertical direction, and the side wall 37 that is formed with a predetermined
height over the outer edges of the top wall 35 and the bottom wall 36. In the cassette
case 31, the entire peripheries of the top wall 35 and the bottom wall 36 may not have
to be surrounded by the side wall 37 completely. A part of the side wall 37 (the rear
wall, for example) may be provided with an opening that exposes the interior of the
cassette case 31, or a boss that connects the top wall 35 and the bottom wall 36 may be
provided at the opening. The vertical direction of the cassette case 31 (that is, the
direction in which the top wall 35 and the bottom wall 36 oppose each other) sub-
stantially corresponds to a direction in which the tape cassette 30 is installed in and
removed from the cassette housing portion 8 (that is, an installation/removal direction
of the tape cassette 30).

The first tape support hole 65 is formed at the rear left side of the center of the tape
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cassette 30 in a plan view. The first tape support hole 65 rotatably supports the first
tape spool 40 (refer to FIGS. 5 and 6) on which a first tape is wound. A second tape
support hole 66 is formed at the rear right side of the center of the tape cassette 30 in a
plan view. The second tape support hole 66 rotatably supports a second tape spool (not
shown in the first embodiment) on which a second tape is wound. A ribbon support
hole 68 is formed at the front right side of the center of the tape cassette 30 in a plan
view. The ribbon support hole 68 rotatably supports a ribbon spool (not shown in the
first embodiment) on which an ink ribbon is wound. The take-up spool support hole 67
is formed between the first tape support hole 65 and the ribbon support hole 68. The
take-up spool support hole 67 rotatably supports the ribbon take-up spool 44. The
ribbon take-up spool 44 pulls out an ink ribbon from the ribbon spool and takes up the
ink ribbon that has been used for printing characters.

The tape cassette 30 according to the first embodiment is assembled as a so-called
thermal type tape cassette, in which the heat-sensitive paper tape 55 as a first tape is
wound on the first tape spool 40. The thermal type tape cassette 30 does not include
the second tape spool on which a second tape is wound, since another print medium
does not need to be housed. Further, the thermal type tape cassette 30 does not include
a ribbon spool on which an ink ribbon is wound, since no ink ribbon needs to be
housed.

An arm portion 34 extends from the front right side of the tape cassette 30. The arm
portion 34 is folded back at the right side at a right angle and extends toward the center
of the tape cassette 30. The arm portion 34 guides an unused tape and an unused ink
ribbon, and supplies them to the head insertion portion 39 from the exit 34A provided
at the leading end thereof. The head insertion portion 39 is a space surrounded by an
inner wall of the arm portion 34 and a wall opposing the inner wall and extending
through the cassette case 31 in the vertical direction. As shown in FIGS. 5 and 6, the
thermal head 10 of the tape printer 1 can be inserted in the head insertion portion 39.
The head insertion portion 39 has an opening width wider than the thickness (the
length in the front-rear direction) of the head holder 74 and the lateral width (the length
in the left-right direction) such that when the head holder 74 having the thermal head
10 is inserted, looseness may be allowed for the head holder 74 in the front-rear
direction and the left-right direction.

An arm side wall 33, which is a front wall of the arm portion 34, is provided with the
arm indicator portion 80. The arm indicator portion 80 is formed in a specified pattern
in accordance with a type of the tape cassette 30 (tape width, tape type, etc., for
example). The arm indicator portion 80 includes indicators that respectively
correspond to the arm detecting switches 21. Each of the indicators is either one of a

non-pressing portion 81 and a pressing portion 82. The non-pressing portion 81 is a
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switch hole through which a switch terminal can be inserted or removed. The pressing
portion 82 is a surface portion through which a switch terminal cannot be inserted.

The roller support hole 64 is provided at the front left portion of the tape cassette 30.
The tape feed roller 46 is rotatably supported inside the roller support hole 64. The tape
feed roller 46 pulls out an unused tape in concert with the corresponding movable feed
roller 14. A pair of regulating members 63 that matches in the vertical direction is
provided on the upstream side of of the tape feed roller 46 in the tape feed direction .
The regulating members 63 regulate the printed tape in a width direction of the tape on
the downstream side of the thermal head 10 in the tape feed direction, and guide it
toward the tape discharge aperture 49. The tape feed direction is a direction in which a
tape mounted in the tape cassette 30 is fed within the cassette housing portion 8 when
printing is performed in the tape printer 1.

As shown in FIGS. 5, 6, 8 and 9, the guide hole 47 according to the first embodiment
has an opening shape such that both sides opposite to each other in the front-rear
direction in a plan view are linear, and both sides opposing each other in the left-right
direction are curved. A distance from the center of the opening of the guide hole 47 to
any point on the curved sides is constant. The opening width of the guide hole 47 is
larger than the diameter of the small-diameter shaft portion 120B of the guide shaft
120 in all directions through the center of the opening of the guide hole 47 in a plan
view. In the guide hole 47, the opening width in the left-right direction through the
center of the opening of the guide hole 47 in a plan view is the largest, and the opening
width in the front-rear direction through the center of the opening of the guide hole 47
in a plan view is the smallest. The opening width in the front-rear direction through the
center of the opening of the guide hole 47 is substantially equal to the diameter of the
large-diameter shaft portion 120A of the guide shaft 120.

A guide wall 38 is standing upward in the vicinity of the regulating members 63. A
separating wall 48 is standing upward between the guide wall 38 and the ribbon take-
up spool 44. The above configurations fulfill their functions when the tape cassette 30
is of the laminated type (refer to FIG. 36). Specifically, the guide wall 38 separates a
used ink ribbon fed via the head insertion portion 39 from a film tape, and guides the
used ink ribbon toward the ribbon take-up spool 44. The separating wall 48 prevents
mutual contact between the used ink ribbon guided along the guide wall 38 and the
double-sided adhesive tape that is wounded on and supported by the first tape spool 40.

As shown in FIG. 3, the cassette case 31 has a generally rectangular parallelepiped
shape with rounded corner portions. The common portion 32 having a constant width
(a height T described later) is provided along a predetermined height of all the sides of
the cassette case 31 regardless of a type of the tape cassette 30 (the tape width, for

example). The common portion 32 horizontally projects in the outward direction to
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form a right angle in a plan view at predetermined corner portions of the cassette case
31 (more specifically, corner portions at which the tape discharge aperture 49 is not
provided).

The common portion 32 opposes the cassette support portion 8B within the cassette
housing portion 8 when the tape cassette 30 is installed in the cassette housing portion
8. At this time, in the cassette housing portion 8, the cassette case 31 is fitted in the
cavity 8A up to a predetermined height position from the bottom surface of the cassette
case 31 (thatis, up to the lower surface of the common portion 32). Thus, the common
portion 32 is held at a same height position by the cassette support portion 8B re-
gardless of the thickness (the length in the vertical direction of the cassette case 31) of
the tape cassette 30.

More specifically, as shown in FIG. 7, the common portion 32 has a height T formed
to be symmetrical in the vertical direction with respect to a center line N in the height
(width) direction of the cassette case 31 (also refer to FIG. 13). The height T of the
common portion 32 is set to be constant regardless of the tape width of the print
medium mounted in the cassette case 31. For example, when the height T of the
common portion 32 is 12 mm, as the tape width becomes larger (18 mm, 24 mm, 36
mm, for example), the height of the cassette case 31 also becomes larger, but the height
T of the common portion 32 remains constant. If the tape width is equal to or less than
the height T (6 mm, 12 mm, for example), the height of the cassette case 31 is the
width T of the common portion 32 (12mm) plus a predetermined width. .

Some portions of the tape cassette 30 will be explained in detail with reference to
FIGS. 10 to 13. A description will be given below of the holes formed in the tape
cassette 30 (the first tape support hole 65, the take-up spool support hole 67, the roller
support hole 64 and the guide hole 47) and the members associated with the holes.

As shown in FIG. 10, the first tape spool 40 is rotatably supported by the first tape
support hole 65 extending through the cassette case 31 in the vertical direction. More
specifically, the first tape support hole 65 includes an opening 65A and an opening
65B, and a shaft hole 65C that connects the openings 65A and 65B. Both the openings
65A and 65B are provided at positions opposing each other in the top wall 35 and the
bottom wall 36, respectively. The top case 31A has a pair of latching ribs 84. The
latching ribs 84 extend downward from the opening 65A toward the bottom wall 36
and provided at opposite positions across the center of the opening 65A in a plan view.
The latching ribs 84 each have a hook shape. The leading ends of the hooks project
toward each other inside the cassette case 31.

The bottom case 31B includes a cylindrical wall portion 85 having a cylindrical
shape which extends upward from the opening 65B toward the top wall 35. A pair of

slits 87, which are cuts extending in the vertical direction, is provided in the cylindrical
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wall portion 85. The slits 87 are provided at opposite positions across the center of the
opening 65B in a plan view. A head portion 86 that closes an opening end of each slit
87 is provided at the upper end side of each slit 87 in the cylindrical wall portion 85.
The corresponding latching rib 84 is engaged with each head portion 86 provided at the
leading end of the cylindrical wall portion 85 via each slit 87 within the cassette case
31. The shaft hole 65C that extends through the cassette case 31 in the vertical
direction connects the openings 65A and 65B inside the cylindrical wall portion §5.

The first tape spool 40 has a double-wall configuration with an internal wall 40A and
an external wall 40B. The internal wall 40A is a cylindrical member, and has the inner
diameter slightly larger than the outer diameter of the cylindrical wall portion 85. The
internal wall 40A has a height that is smaller than the tape width of the print medium.
A shaft hole 40D that extends through the internal wall 40A in the vertical direction is
formed within the internal wall 40A. The external wall 40B is a cylindrical member
that is provided outside the diameter of the internal wall 40A and surrounds the
internal wall 40A along the entire periphery. The external wall 40B has substantially
the same height as the tape width of the print medium. A first tape (the heat-sensitive
paper tape 55 in the first embodiment) is wound on the outer periphery of the external
wall 40B.

Connecting members 40C are provided radially from the center of the internal wall
40A and the external walls 40B in a plan view between the internal wall 40A and the
external wall 40B. The connecting members 40C are plate-shaped members that are
longer in the vertical direction. The first tape spool 40 is formed to have a double-
cylinder configuration in which the internal wall 40A and the external wall 40B are
coaxially connected by the connecting members 40C. The first tape spool 40 is
supported by the cylindrical wall portion 85 inserted in the shaft hole 40D to be
rotatable about its axis inside the cassette case 31. In the first tape spool 40, the
opening width of the shaft hole 65C is substantially equal to or slightly larger than the
diameter of the auxiliary shaft 110 in order to reduce looseness in the circumferential
direction which may exist relative to the auxiliary shaft 110 inserted in the shaft hole
65C.

As shown in FIG. 11, the ribbon take-up spool 44 is rotatably supported by the take-
up spool support hole 67 that extends through the cassette case 31 in the vertical
direction. More specifically, the take-up spool support hole 67 includes an opening
67A and an opening 67B that are through-holes formed at positions opposing each
other in the top wall 35 and the bottom wall 36, respectively. The ribbon take-up spool
44 is formed in a cylindrical shape that has substantially the same height as the width
(that is, the length in the vertical direction) of the cassette case 31. Flange-shaped

support portions 44E that project outwardly along the entire periphery are provided at
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the upper edge and the lower edge of the ribbon take-up spool 44, respectively.

Inside the cassette case 31, an upper end 44A of the ribbon take-up spool 44 is fitted
in the opening 67A of the top wall 35, and a lower end 44B of the ribbon take-up spool
44 is fitted in the opening 67B of the bottom wall 36. The support portion 44E
provided at the upper edge of the ribbon take-up spool 44 contacts with the top case
31A from below to regulate the movement of the ribbon take-up spool 44 in the
upward direction. The support portion 44E provided at the lower edge of the ribbon
take-up spool 44 contacts with the bottom case 31B from above to regulate the
movement of the ribbon take-up spool 44 in the downward direction. Thus, the ribbon
take-up spool 44 is supported at both ends 44A and 44B to be rotatable about its axis
inside the cassette case 31.

A shaft hole 44C that extends in the vertical direction through the ribbon take-up
spool 44 is formed inside the ribbon take-up spool 44. A plurality of latching ribs 44D
are provided slightly below the center position in the vertical direction on the inner pe-
ripheral surface of the ribbon take-up spool 44 (that is, on the internal wall forming the
shaft hole 44C). When the tape cassette 30 is installed in the cassette housing portion
8, the ribbon take-up shaft 95 described above is inserted in the shaft hole 44C via the
opening 67B. Then, the latching ribs 44D provided in the ribbon take-up spool 44 are
meshed with cam members 95A (refer to FIG. 14) formed around the ribbon take-up
shaft 95. Thus, the rotation of the ribbon take-up shaft 95 is transmitted to the ribbon
take-up spool 44 (that is, the ribbon take-up spool 44 rotates in concert with the
rotation of the ribbon take-up shaft 95). The opening width of the shaft hole 44C is
larger than the diameter of the ribbon take-up shaft 95 such that looseness may be
allowed in the circumferential direction with respect to the ribbon take-up shaft 95
when the ribbon take-up shaft 95 is inserted in the ribbon take-up spool 44.

As shown in FIG. 12, the tape feed roller 46 is rotatably supported by the roller
support hole 64 that extends through the cassette case 31 in the vertical direction. More
specifically, the roller support hole 64 includes an opening 64A and an opening 64B
both of which are through-holes formed at positions opposing each other in the top
wall 35 and the bottom wall 36, respectively. The regulating members 63 projecting
toward each other are formed along the front edge of the cassette case 31 at each
position near the openings 64A and 64B. The guide wall 38 is standing upward
adjacent to and at the rear of the regulating members 63. The guide wall 38 extends
between the top case 31A and the bottom case 31B. An interval between base ends of
the regulating members 63 is set to be the same as the tape width of the print medium.

The tape feed roller 46 is formed in a cylindrical shape that has substantially the
same height as the width (that is, the length in the vertical direction) of the cassette
case 31. A main body 46E of the tape feed roller 46 has a larger diameter than the
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openings 64A and 64B and has a roller surface 46C. The roller surface 46C is an outer
peripheral surface of the main body 46E that contacts the print medium. The length of
the roller surface 46C in the vertical direction (that is, a tape feed width of the tape
feed roller 46) is set to be the same as the tape width of the print medium. An upper
end 46A and a lower end 46B respectively project in the upward and downward di-
rections from the main body 46E of the tape feed roller 46. The upper end 46A and the
lower end 46B have a slightly smaller diameter than the openings 64A and 64B. The
shaft hole 46D that extends through the main body 46E in the vertical direction
connects both ends 46A and 46B inside the tape feed roller 46.

Inside the cassette case 31, the upper end 46A is fitted in the opening 64A of the top
wall 35, and the lower end 46B is fitted in the opening 64B of the bottom wall 36. The
main body 46E contacts with the top case 31A from below to regulate the movement
of the tape feed roller 46 in the upward direction, and contacts with the bottom case
31B from above to regulate the movement of the tape feed roller 46 in the downward
direction. Thus, the tape feed roller 46 is supported at both ends 46A and 46B to be
rotatable about its axis inside the cassette case 31.

As shown in FIG. 17, a plurality of latching ribs 46F are provided at the lower end of
the tape feed roller 46 on the inner periphery surface of the tape feed roller 46 (that is,
on the internal wall forming the shaft hole 46D). When the tape cassette 30 is installed
in the cassette housing portion 8, the tape drive shaft 100 described above is inserted in
the shaft hole 46D via the opening 64B. Then, the latching ribs 46F provided in the
tape feed roller 46 are meshed with the cam members 100A formed around the tape
drive shaft 100. Thus, the rotation of the tape drive shaft 100 is transmitted to the tape
feed roller 46 (that is, the tape feed roller 46 rotates in concert with the rotation of the
tape drive shaft 100). The opening width of the shaft hole 46D is slightly larger than
the diameter of the tape drive shaft 100 such that looseness may be slightly allowed in
the circumferential direction with respect to the tape drive shaft 100 when the tape
drive shaft 100 is inserted in the tape feed roller 46.

As shown in FIG. 13, the guide hole 47 that extends through the cassette case 31 in
the vertical direction is formed at the rear right side of the cassette case 31. More
specifically, the guide hole 47 includes an opening 47A and an opening 47B, and a
shaft hole 47C which connects the openings 47A and 47B. The openings 47A and 47B
are provided at positions opposing each other in the top wall 35 and the bottom wall
36, respectively. Since the guide hole 47 is formed in the common portion 32 which is
positioned at the rear right side of the cassette case 31 in a plan view, the opening 47B
is formed in the lower surface of the common portion 32. A cylindrical wall portion 89
having a cylindrical shape extends between the top wall 35 and the bottom wall 36 (the

lower surface of the common portion 32) inside the cassette case 31. The cylindrical
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wall portion 89 forms the shaft hole 47C connecting the openings 47A and 47B.

As shown in FIGS. 8 and 9, the second tape support hole 66 also includes a pair of
openings 66A and 66B that are formed at positions opposing each other in the top wall
35 and the bottom wall 36, respectively. A pair of short cylindrical wall portions
extends from the openings 66A and 66B toward each other inside the cassette case 31.
The second tape spool (not shown in the figures) is a cylindrical member having sub-
stantially the same height as the tape width of the print medium and is wound with a
second tape on its outer periphery surface. When the second tape is mounted in the
cassette case 31, the short cylindrical wall portions extends from the openings 66A and
66B are respectively inserted in openings at both ends of the shaft hole which extends
through the second tape spool in the vertical direction. Thus, the second tape spool is
supported in the second tape support hole 66 to be rotatable about its axis inside the
cassette case 31. The tape cassette 30 according to the first embodiment does not
include the second tape spool inside the cassette case 31.

Similarly, the ribbon support hole 68 also includes a pair of openings 68A and 68B
that are formed at positions opposing each other in the top wall 35 and the bottom wall
36, respectively. A pair of short cylindrical wall portions extends from the opening
68A and 68B toward each other inside the cassette case 31. The ribbon spool (not
shown in the figures) is a cylindrical member having substantially the same height as
the ribbon width of the ink ribbon, and is wound with an ink ribbon on its outer
periphery surface. When the ink ribbon is mounted in the cassette case 31, the pair of
short cylindrical wall portions extending from the openings 68A and 68B are re-
spectively inserted in openings at both ends of the shaft hole which extends through the
ribbon spool in the vertical direction. Thus, the ribbon spool is supported in the ribbon
support hole 68 to be rotatable about the axial line inside the cassette case 31. The tape
cassette 30 according to the first embodiment does not include the ribbon spool inside
the cassette case 31.

The positional relationships among the respective portions provided in the tape
cassette 30 according to the first embodiment will be explained with reference to FIGS.
3, 8 and 9. The two-dot chain line in FIGS. 8 and 9 indicates a division line K
described later. The roller support hole 64, the guide hole 47, the first tape support hole
65, the take-up spool support hole 67, the pin hole 53 and the head insertion portion
39, which are described above, are formed at positions that oppose the tape drive shaft
100, the guide shaft 120, the auxiliary shaft 110, the ribbon take-up shaft 95, the po-
sitioning pin 102 and the head holder 74 in the cassette housing portion 8 when the
tape cassette 30 is installed in the cassette housing portion 8, respectively.

The roller support hole 64 is formed in a first hole forming area 30A including a

corner portion positioned at the front left portion of the tape cassette 30. More
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specifically, nine areas can be formed if the tape cassette 30, which is substantially
rectangular in a plan view, is divided into three parts in its front-rear direction and left-
right direction, respectively. The first hole forming area 30A is an area at the foremost
and leftmost position among the nine areas. The first hole forming area 30A is adjacent
to the left side of the head insertion portion 39 provided at the center of the front
portion of the tape cassette 30. In other words, the first hole forming area 30A is po-
sitioned on the downstream side of the head insertion portion 39 in the tape feed
direction. Thus, when the tape cassette 30 is installed at a proper position in the
cassette housing portion 8, the corner portion included in the first hole forming area
30A opposes the first shaft installation area 8C described above.

The guide hole 47 is formed in a second hole forming area 30B including a corner
portion positioned at the rear right portion of the tape cassette 30. More specifically,
the second hole forming area 30B is an area at the rearmost and rightmost position
among the nine areas described above. In other words, when the tape cassette 30 is
seen in a plan view, the corner portion included in the second hole forming area 30B is
at a diagonal position with respect to the corner portion included in the first hole
forming area 30A. Thus, when the tape cassette 30 is installed at a proper position in
the cassette housing portion 8, the corner portion included in the second hole forming
area 30B opposes the second shaft installation area 8D.

When the tape cassette 30 is divided in a plan view with reference to the division line
K connecting the roller support hole 64 and the guide hole 47, two areas are formed.
An area that occupies the part at the rear side of the division line K is a first housing
area 30C. The other area that occupies the part at the front side of the division line K is
a second housing area 30D. The first tape support hole 65 is formed at or in the vicinity
of the center of gravity of the first housing area 30C forming a triangle shape in a plan
view. The center of gravity of the first housing area 30C is the intersecting point of the
three median lines of the triangular first housing area 30C. The take-up spool support
hole 67 is formed at or in the vicinity of the center of gravity of the second housing
area 30D forming a triangle shape in a plan view. The center of gravity of the second
housing area 30D is the intersecting point of the three median lines of the triangular
second housing area 30D. The first tape support hole 65 and the take-up spool support
hole 67 are positioned substantially symmetrically across the division line K in a plan
view.

The pin hole 53 that is indented upward at substantially the same depth as the height
of the positioning pin 102 is formed adjacent to and at the rear side of the roller
support hole 64 in the bottom case 31B. The tape cassette 30 installed in the cassette
housing portion 8 is supported in the vicinity of the roller support hole 64 by the po-
sitioning pin 102 inserted in the pin hole 53, and is supported in the vicinity of the
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guide hole 47 by the positioning pin 103 contacting with the common portion 32.

The second tape support hole 66 is formed on the division line K in a plan view.
More specifically, the second tape support hole 66 is positioned substantially at the
middle between the center of the tape cassette 30 in a plan view and the guide hole 47.
The ribbon support hole 68 is formed in the second housing area 30D. More
specifically, the ribbon support hole 68 is positioned nearer to the front right side
corner of the tape cassette 30 than the take-up spool support hole 67.

With the above positional relationships, the weight distribution of the tape cassette
30 according to the first embodiment can be explained as follows. The first tape spool
40 is rotatably supported around the first tape support hole 65 inside the tape cassette
30, as described above. This means that at least the center of rotation of the first tape
spool 40 (that is, the shaft hole 40D) exists within the first housing area 30C in a plan
view. In other words, this means that the center of gravity of the first tape (the heat-
sensitive paper tape 55) wound on the first tape spool 40 is positioned within the first
housing area 30C in a plan view.

On the other hand, the tape cassette 30 according to the first embodiment does not
include another print medium (second tape) or an ink ribbon. In other words, in the
tape cassette 30, the first housing area 30C in which the center of gravity of the heat-
sensitive paper tape 55 is positioned is heavier than the second housing area 30D. A
user may vertically insert the tape cassette 30 having such a weight distribution in the
cassette housing portion 8 while maintaining the top wall 35 and the bottom wall 36
substantially horizontal with the fingers sandwiching the side wall 37 at the right and
left sides, for example. At this time, due to a weight imbalance of the tape cassette 30,
the first housing area 30C may be inclined downward with the division line K as the
center of rotation.

With the tape printer 1 and the tape cassette 30 described above, when the tape
cassette 30 is installed in the cassette housing portion 8, the three guide shafts (the tape
drive shaft 100, the guide shaft 120 and the auxiliary shaft 110) standing upward in the
cassette housing portion 8 can be inserted in the three guide holes (the roller support
hole 64, the guide hole 47 and the first support hole 65) provided in the tape cassette
30, respectively. Thus, the tape cassette 30 can be guided to a proper position in the
cassette housing portion 8. The installation/removal modes of the tape cassette 30 with
respect to the cassette housing portion 8 will be described below in detail.

When the tape cassette 30 is installed at a proper position in the cassette housing
portion 8, the tape drive shaft 100 is fitted in the tape feed roller 46 by insertion, and
the ribbon take-up shaft 95 is fitted in the ribbon take-up spool 44 by insertion. Then,
when the cassette cover 6 is closed, the platen holder 12 moves toward the print

position, so that the platen roller 15 opposes the thermal head 10, and the movable feed
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roller 14 presses the tape feed roller 46. Thus, the tape printer 1 is in a state in which
printing can be performed on the print medium.

When the platen holder 12 moves from the standby position toward the print
position, the switch portion 20 provided in the platen holder 12 opposes the arm
indicator portion 80 provided in the tape cassette 30. At this time, if the tape cassette
30 is installed at the proper position of the cassette housing portion 8, each of the
detecting switches 21 enters an ON state or an OFF state, depending on a pattern of the
indicators (the non-pressing portion 81 and the pressing portion 82) included in the
arm indicator portion 80. More specifically, the detecting switch 21 that opposes the
non-pressing portion 81 is inserted in the non-pressing portion 81 to enter the OFF
state. The detecting switch 21 that opposes the pressing portion 82 is pressed by the
pressing portion 82 to enter the ON state.

In the tape printer 1, the information on the tape cassette 30 is obtained based on a
combination of the ON and OFF states of the detecting switches 21. The tape cassette
30 according to the first embodiment is a general purpose cassette that can be
assembled as various types, but is actually assembled as a thermal type tape cassette
that houses only the heat-sensitive paper tape 55 as the print medium. Thus, in the tape
printer 1, "thermal type with tape width of 36 mm" is detected as a type of the tape
cassette 30, for example, based on the detection result in the switch portion 20.

In the first embodiment, while printing is being performed in the tape printer 1, the
tape feed roller 46 that is driven to rotate via the tape drive shaft 100 pulls out the heat-
sensitive paper tape 55 from the first tape spool 40 in concert with the movable feed
roller 14. The heat-sensitive paper tape 55 that has been pulled out from the first tape
spool 40 passes the right side of the ribbon support hole 68 to be fed along the feed
path within the arm portion 34. Further, the heat-sensitive paper tape 55 is supplied
from the exit 34A of the arm portion 34 to the head insertion portion 39 to be fed
between the thermal head 10 and the platen roller 15. Then, characters are printed onto
the print surface of the heat-sensitive paper tape 55 by the thermal head 10. Following
that, the printed heat-sensitive paper tape 55 is further fed toward the tape discharge
aperture 49 by the tape feed roller 46 in concert with the movable feed roller 14, and is
cut by the cutting mechanism 17.

While the printing is being performed, the ribbon take-up spool 44 is also driven to
rotate via the ribbon take-up shaft 95. However, the tape cassette 30 according to the
first embodiment does not include a ribbon spool in the cassette case 31. For that
reason, the ribbon take-up spool 44 does not pull out the unused ink ribbon, nor does it
take up the used ink ribbon. In other words, even when the thermal type tape cassette
30 is used in the tape printer 1 that is equipped with the ribbon take-up shaft 95, the

rotation drive of the ribbon take-up shaft 95 does not have an influence on the printing
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operation onto the heat-sensitive paper tape 55 and printing can be correctly
performed. In the above tape cassette 30, the ribbon take-up spool 44 may not be
provided and the ribbon take-up shaft 95 may perform idle running inside the take-up
spool support hole 67 in a similar manner.

The installation/removal modes of the tape cassette 30 with respect to the cassette
housing portion 8 according to the first embodiment will be described with reference to
FIGS. 14 to 18. In FIGS. 14 to 16 that show the right side surface of the tape cassette
30, only the holes associated with the installation and removal of the tape cassette 30
are illustrated in a two-dot chain line for ease of understanding. In addition, in FIGS.
14 to 16 that also show the schematic section views of the cassette housing portion 8 as
seen from the right side thereof, only the shafts associated with the installation and
removal of the tape cassette 30 are illustrated for ease of understanding. In FIG. 16,
only the guide hole 47 and its vicinity are shown in a section as seen from the right
side of the tape cassette 30.

The relationships in the vertical direction among the respective members standing
upward in the cassette housing portion 8 will be explained. In the first embodiment, the
head holder 74, the tape drive shaft 100, the ribbon take-up shaft 95, the auxiliary shaft
110 and the guide shaft 120 each have a height (lengths in the vertical direction) at
least larger than the height T of the common portion 32. Three guide shafts (the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120) among the shafts have
a substantially same height. In addition, the height of each of the tape drive shaft 100,
the auxiliary shaft 110 and the guide shaft 120 is longer than the height of the ribbon
take-up shaft 95 and the height of the head holder 74.

For that reason, in a state in which the head holder 74, the tape drive shaft 100, the
ribbon take-up shaft 95 and the auxiliary shaft 110 are standing upward, with reference
to the height position on the planar portion of the cavity 8A, the height positions of the
upper ends of the tape drive shaft 100 and the auxiliary shaft 110 are the highest. The
height position of the upper end of the head holder 74 is the second highest. The height
position of the upper end of the ribbon take-up shaft 95 is the lowest. The height
position of the upper end of the ribbon take-up shaft 95 is substantially the same as the
height position of the upper end of the thermal head 10 fixed to the head holder 74.

The guide shaft 120 is standing upward on the cassette support portion 8B positioned
above the cavity 8A, as described above. The upper end of the guide shaft 120 is at a
height position higher than the upper end of any of the head holder 74, the tape drive
shaft 100, the ribbon take-up shaft 95 and the auxiliary shaft 110. The height (the
length in the vertical direction) from each upper end of the tape drive shaft 100 and the
auxiliary shaft 110 to the upper end of the guide shaft 120 is substantially equal to the

height (the length in the vertical direction) from the lower surface of the bottom wall
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36 of the tape cassette 30 to the lower surface of the common portion 32. In other
words, the thickness of the tape cassette 30 is made smaller due to the common portion
32 formed like steps, and thus the guide shaft 120 correspondingly extends above the
height positions of the tape drive shaft 100 and the auxiliary shaft 110.

As shown in FIG. 14, when the user installs the tape cassette 30 in the cassette
housing portion 8, the user positions the tape cassette 30 such that the relative positions
in a plan view of the roller support hole 64, the first tape support hole 65 and the guide
hole 47 substantially match those of the tape drive shaft 100, the auxiliary shaft 110
and the guide shaft 120, respectively. Then, the user vertically inserts the tape cassette
30 in the cassette housing portion 8, while maintaining the top wall 35 and the bottom
wall 36 substantially horizontal, as described above. As the tape cassette 30 is moved
down toward the cassette housing portion 8, as shown in FIG. 15, the respective upper
ends of the tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120 enter
the openings 64B, 65B and 47B provided at the bottom wall 36 of the tape cassette 30,
respectively. On the other hand, since the respective upper ends of the head holder 74
and the ribbon take-up shaft 95 are positioned below the bottom wall 36, the head
holder 74 and the ribbon take-up shaft 95 do not enter the interior of the tape cassette
30.

When the tape cassette 30 is moved further down from the state shown in FIG. 15,
the tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120 are inserted in
the shaft holes 46D, 65C and 47C via the openings 64B, 65B and 47B from below, re-
spectively. The tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120 re-
spectively inserted in the shaft holes 46D, 65C and 47C are regulated in their
movement in the circumferential direction by the internal walls of the respective shaft
holes 46D, 65C and 47C to enter a slidable state along the standing direction (that is, in
the vertical direction). In other words, the tape cassette 30 is guided along the standing
direction of the tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120
inserted in the shaft holes 46D, 65C and 47C, respectively, and moves down due to its
own weight.

The upper edges of the tape drive shaft 100, the auxiliary shaft 110 and the guide
shaft 120 are tapered such that the diameters become smaller toward the upper ends.
For that reason, even when the roller support hole 64, the first tape support hole 65 and
the guide hole 47 are slightly offset in the relative positions in a plan view, the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120 can be inserted in the
respective holes correctly and smoothly. In addition, the diameter of the tape drive
shaft 100 is slightly smaller than the opening width of the tape feed roller 46 (the shaft
hole 46D). Therefore, even if the horizontal position of the tape feed roller 46 is

slightly changed within the roller support hole 64 due to vibration, inclination or the
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like, the tape drive shaft 100 can be smoothly inserted therein.

Further, as described above, the opening width of the guide hole 47 is larger than the
diameter of the leading end of the guide shaft 120 (the small-diameter shaft portion
120B described above) and particularly the opening width in the left-right direction
thereof is larger than the opening width in the front-rear direction. Thus, when the tape
cassette 30 is installed, the guide shaft 120 can be inserted in the guide hole 47 even if
the relative position of the guide hole 47 with respect to the guide shaft 120 is slightly
offset in the left-right direction in a plan view.

With above-described configuration, the holes (the roller support hole 64, the first
tape support hole 65, and the guide hole 47) of the tape cassette 30 do not need to be
accurately positioned corresponding to the three guide shafts (the tape drive shaft 100,
the auxiliary shaft 110, and the guide shaft 120) provided in the cassette housing
portion 8. Therefore, the user's load can be reduced at the installation of the tape
cassette 30. A high-level dimensional accuracy may be required for a worker in order
to completely match the dimensional widths of the roller support hole 64 and the guide
hole 47 with the dimensional widths of the tape drive shaft 100 and the guide shaft 120
when the tape cassette 30 is manufactured. In that respect, by giving looseness in the
left-right direction in the guide hole 47, a slight error of the dimensional accuracy in
forming the guide hole 47 may be acceptable. Therefore, the worker's load at the time
of manufacturing the tape cassette 30 can be also reduced.

As the tape cassette 30 is guided downward, the head holder 74 having the thermal
head 10 is inserted in the head insertion portion 39 from below, and the ribbon take-up
shaft 95 is inserted in the shaft hole 44C via the opening 67B from below. As
described above, since looseness is given in the head insertion portion 39 even if the
head holder 74 is installed therein, the head holder 74 enters the loosely inserted state
in which the head holder 74 can be displaced within the head insertion portion 39 in
the front-rear direction and the left-right direction. In addition, since the opening width
of the ribbon take-up spool 44 (the shaft hole 44C) is larger than the diameter of the
ribbon take-up shaft 95, the ribbon take-up shaft 95 enters the loosely inserted state in
which the ribbon take-up shaft 95 can displace within the ribbon take-up spool 44 in
the circumferential direction.

As shown in FIG. 16, as the tape cassette 30 is moved further down along the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120, the positioning pin 103
standing upward on the cassette support portion 8B contacts the lower surface of the
common portion 32 provided at the rear right portion of the tape cassette 30. At the
same time, although not shown in FIG. 16, the positioning pin 102 standing upward on
the cassette support portion 8B is inserted in the pin hole 53 and the upper end of the

positioning pin 102 contacts the ceiling wall of the interior of the pin hole 53. In other
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words, the height position of the tape cassette 30 installed in the cassette housing
portion 8 is defined at the height position at which the tape cassette 30 is supported by
the positioning pins 102 and 103.

At the same time, the base end side (the large-diameter shaft portion 120A described
above) of the guide shaft 120 is fitted in the guide hole 47 (the shaft hole 47C) while
being guided along the taper portion 120C. As described above, since the diameter of
the large-diameter shaft portion 120A is substantially equal to the opening width of the
guide hole 47, the large-diameter shaft portion 120A is tightly engaged with the guide
hole 47 in the front-rear direction. Consequently, the guide shaft 120 is regulated in its
displacement in the circumferential direction (particularly, in the front-rear direction)
of the guide shaft 120. In addition, the positioning pin 102 is engaged within the pin
hole 53 and is regulated in its displacement in the circumferential direction of the po-
sitioning pin 102. In other words, the horizontal position of the tape cassette 30
installed in the cassette housing portion 8 is defined at the horizontal position at which
the tape cassette 30 is engaged by the guide shaft 120 and the positioning pin 102.

Printing by the thermal head 10 is performed in the direction perpendicular to the
tape feed direction (i.e. the front-rear direction of the tape cassette 30). For that reason,
it may be preferable that the installation position of the tape cassette 30 in the front-
rear direction is accurately defined in order to prevent an offset of a printing position
on the tape. On the other hand, even if the installation position of the tape cassette 30 is
slightly offset along the tape feed direction (the left-right direction of the tape cassette
30), the offset may not have a large influence on the print quality. Since slight
looseness is given around the large-diameter shaft portion 120A in the left-right
direction when the guide shaft 120 is inserted in the guide hole 47 according to the first
embodiment, the tape cassette 30 may be smoothly installed and removed while
maintaining the print quality.

In this way, in the first embodiment, the tape cassette 30 is guided downward to a
proper position in the cassette housing portion 8 by the three guide shafts (the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120). Then, the tape cassette
30 is positioned at a proper horizontal position by the guide shaft 120 and the po-
sitioning pin 102, and is positioned at a proper height position by the positioning pins
102 and 103. As shown in FIG. 17, in the state in which the tape cassette 30 is po-
sitioned at the proper position, the cam members 100A provided at the base end side of
the tape drive shaft 100 are properly meshed with the latching ribs 46F of the tape feed
roller 46. In addition, as shown in FIG. 18, the cam members 95A provided in the
ribbon take-up shaft 95 are properly meshed with the latching ribs 44D of the ribbon
take-up spool 44. Furthermore, the thermal head 10 provided on the head holder 74 is

arranged at a proper print position in the head insertion portion 39. In this state, as
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described above, the tape printer 1 can appropriately perform printing on the print
medium.

When the tape cassette 30 is removed from the cassette housing portion 8, the user
may pull out the tape cassette 30 upward from the cassette housing portion 8 with the
fingers sandwiching the side wall 37 at both the right and left sides. Also at this time,
the tape cassette 30 is guided in the upward direction by the three guide shafts (the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120). Thus, the tape cassette
30 may be less likely to be inclined and caught at an internal wall and the like of the
cassette housing portion 8 while the tape cassette 30 is removed from the cassette
housing portion 8.

The tape cassette 30 according to the first embodiment has a weight distribution such
that the first housing area 30C may be inclined downward. Therefore, the first housing
area 30C is provided with the first tape support hole 65 that passes through the center
of gravity of the first tape (the heat-sensitive paper tape 55), and the tape printer 1 is
provided with the auxiliary shaft 110 to be inserted in the first tape support hole 65.
When the tape cassette 30 is installed or removed, the first housing area 30C, which
may cause a raised or inclined state of the tape cassette 30 inside the cassette housing
portion 8, is guided in the vertical direction by the auxiliary shaft 110 inserted in the
first tape support hole 65. For that reason, the raised or inclined state of the tape
cassette 30 due to a downward inclination of the first housing area 30C may be re-
stricted when the tape cassette 30 is installed.

In the first embodiment, the tape cassette 30 is guided in the vertical direction at the
three points, that is, a pair of corner portions on a diagonal of the tape cassette 30
(specifically, the roller support hole 64 and the guide hole 47) and the center of gravity
of the first tape (specifically, the first tape support hole 65) in a plan view. For that
reason, a positional displacement or an inclination may be appropriately prevented
when the tape cassette 30 is installed in the cassette housing portion 8. It may be
preferable that the center of gravity of the entire tape cassette 30 is positioned within
an area defined by connecting the roller support hole 64, the first tape support hole 65
and the guide hole 47 in a plan view. In such a case, the own weight of the tape
cassette 30 is uniformly distributed to and acts on the three points, that is, the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120, by which the tape
cassette 30 is guided. Then, the tape cassette 30 can smoothly move in the installation/
removal direction and the positional displacement or the inclination may be more
reliably prevented in the process of the installation of the tape cassette 30.

The tape cassette 30 has four corner portions in a plan view. While the tape cassette
30 is installed or removed, the tape cassette 30 is guided at least at two points, that is,

the front left corner portion at which the roller support hole 64 is provided and the rear
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right corner portion which is diagonal to the front left corner portion and at which the
guide hole 47 is provided. At and in the vicinity of the front left corner portion of the
tape cassette 30, tape feeding is performed by the tape feed roller 46 and printing is
performed by the thermal head 10. In addition, the tape is exposed to the outside from
the cassette case 31 for tape feeding and printing. For that reason, the positioning of
the tape cassette 30 at the front left corner portion may have a large influence on the
print quality or tape feeding. In order to perform tape feeding by the tape feed roller
46, the tape drive shaft 100 that rotates the tape feed roller 46 is used.

Considering the above-described conditions, with the configuration in which the tape
cassette 30 is guided in the installation/removal direction at the front left corner
portion, the tape cassette 30 may be accurately positioned in the vicinity of the position
at which the tape feeding and printing is performed. This configuration may also
prevent a failure (that is, a so-called jam) in which the tape exposed to the outside
tangles with other members in the installation process of the tape cassette 30. If the
tape drive shaft 100 is utilized as one of guide shafts, as in the first embodiment, an ad-
ditional shaft that guides the front left corner portion of the tape cassette 30 does not
need to be separately provided. Therefore, the configuration of the tape printer 1 may
be simplified. Further, with the configuration in which the tape cassette 30 is addi-
tionally guided at the rear right corner portion in the installation/removal direction, the
tape cassette 30 may be stably guided in the installation/removal direction at the
diagonal corner portions, which make the largest distance between two points in the
tape cassette 30 in a plan view.

When the tape cassette 30 is installed at the proper position, the division line J and
the division line K substantially match with each other in a plan view (refer to FIGS. 5
and 6). Then, the tape cassette 30 is fitted in the cavity 8 A and the common portion 32
is supported above the cassette support portion 8B without an inclination or a po-
sitional displacement in the cassette housing portion 8. The thermal head 10 fixed on
the head holder 74 is arranged at a correct print position within the head insertion
portion 39. The tape drive shaft 100 and the ribbon take-up shaft 95 are appropriately
inserted and fitted in the tape feed roller 46 and the ribbon take-up spool 44, re-
spectively, without a shaft offset. The switch portion 20 (a plurality of detecting
switches 21) provided in the platen holder 12 opposes the arm indicator portion 80 (the
non-pressing portion 81 and the pressing portion 82) provided in the arm side wall 33
without a positional displacement, and a type of the tape cassette 30 is accurately
detected. For that reason, in the tape printer 1, a possibility of a feeding failure of a
tape or an ink ribbon, or a printing failure of the thermal head 10 may be remarkably
reduced, and thus, correct printing may be performed.

In the first embodiment, the general purpose cassette assembled as the thermal type
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tape cassette 30 is used in the general purpose tape printer 1. Thus, a single tape printer
1 can be used with various types of the tape cassette 30 such as the thermal type, the
receptor type and the laminated type. In other words, it may not be necessary to use the
different tape printer for each type. Furthermore, when the tape cassette is manu-
factured, the cassette case is normally formed by injecting plastic into a plurality of
combined dies. In the case of the tape cassettes that correspond to the same tape width,
common dies can be used except for the die including the portion that forms the arm
indicator portion 80. Thus, costs may be significantly reduced. When a thermal type
tape cassette is assembled considering the above advantages, it may be effective that
the long heat-sensitive paper tape 55 is wound on the first tape spool 40 and housed in
the general purpose cassette case, as in the first embodiment.

In the first embodiment, the thermal type tape cassette 30 formed from a general
purpose cassette is used in the general purpose tape printer 1. However, a dedicated
tape cassette for the thermal type may be configured, or the tape cassette 30 of the first
embodiment may be used in a dedicated tape printer for the thermal type.

For example, as shown in FIGS. 19 and 21, a tape printer 1 dedicated for the thermal
type may be configured.. An ink ribbon is not used for printing on the print medium
with the thermal type. Therefore, if the tape printer 1 is a dedicated device in which
only the thermal type tape cassette 30 is used, the tape printer 1 may not include the
ribbon take-up shaft 95 for rotating the ribbon take-up spool 44. For that reason, the
ribbon take-up shaft 95 is not standing upward on the gear 94 (refer to FIG. 3).

As shown in FIGS. 20 and 21, a dedicated tape cassette 30 for the thermal type
capable of housing only the heat-sensitive paper tape may be configured. If the tape
cassette 30 is dedicated for the thermal type, the tape cassette 30 may not be
configured to house other print medium or an ink ribbon. For that reason, the tape
cassette 30 shown in FIGS. 20 and 21 has none of the second tape spool and the second
tape support hole 66 for supporting the second tape spool, the ribbon take-up spool 44
and the take-up spool support hole 67 for supporting the ribbon take-up spool 44, and
the ribbon spool and the ribbon support hole 68 for supporting the ribbon spool.

Even when such a configuration is employed, the tape cassette 30 may be installed in
and removed from the tape printer 1 in a similar manner as described above.
Specifically, the three guide shafts (the tape drive shaft 100, the guide shaft 120 and
the auxiliary shaft 110) are inserted in the three corresponding guide holes (the roller
support hole 64, the guide hole 47 and the first tape support hole 65), respectively, so
that the tape cassette 30 is guided to a proper position of the cassette housing portion 8
(refer to FIG. 22).

In the dedicated tape cassette 30 for the thermal type shown in FIGS. 20 and 21, the

weight of the first housing area 30C is further heavier relative to the second housing
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area 30D, due to an absence of the ribbon take-up spool 44 and the like in the second
housing area 30D, as compared to the general purpose tape cassette 30 shown in FIGS.
8 and 9. Therefore, the first housing area 30C may be inclined downward more easily
when the tape cassette 30 is installed, and thus the tape cassette 30 may be inclined or
raised in the cassette housing portion 8 more easily. According to the first em-
bodiment, the auxiliary shaft 110 is inserted in the guide hole 47 that passes through
the first housing area 30C as described above so that the tape cassette 30 is guided
while being installed or removed. For that reason, even if the weight of the first
housing area 30C is heavier in the tape cassette 30, the tape cassette 30 may be
prevented from being inclined or raised.

In the first embodiment, the auxiliary shaft 110 that has a slightly smaller diameter
than the opening width of the shaft hole 65C is inserted or removed at the center of the
opening of the shaft hole 65C of the first tape support hole 65 in a plan view (refer to
FIGS. 5, 6 and the like). However, the auxiliary shaft 110 may be positioned in a
direction in which the tape cassette 30 to be installed in or removed from the cassette
housing portion 8 is likely to incline and contact the internal peripheral surface of the
shaft hole 65C in a plan view.

For example, the auxiliary shaft 110 shown in FIG. 23 has a smaller diameter than
the opening width of the shaft hole 65C (about half of the shaft hole 65C). Moreover,
the auxiliary shaft 110 shown in FIG. 23 is positioned at the upper left side of the
center of the opening of the shaft hole 65C in a plan view when the tape cassette 30 is
installed in the cassette housing portion 8. The auxiliary shaft 110 has a smaller
diameter than the opening width of the shaft hole 65C, and contacts the rear left
portion in a plan view of the internal peripheral surface of the shaft hole 65C
(hereinafter referred to as the rear left side surface). For that reason, when the tape
cassette 30 is installed or removed, in a similar manner as the first embodiment, the
auxiliary shaft 110 contacts the internal peripheral surface of the shaft hole 65C so that
the tape cassette 30 is guided along the auxiliary shaft 110 while being installed or
removed.

When the tape cassette 30 is guided along the two guide shafts (the tape drive shaft
100 and the guide shaft 120), a direction in which the tape cassette 30 is likely to
incline during the installation/removal is a direction F (one-dot chain line in FIG. 23),
which is perpendicular to the division line K. The rear left side surface of the shaft hole
65C which the auxiliary shaft 110 shown in FIG. 23 contacts is at the furthest position
from the center of rotation (the division line K) in the direction F in a plan view.

In other words, the auxiliary shaft 110 shown in FIG. 23 defines a proper horizontal
position of the first tape support hole 65 by the distance from the division line K in a

plan view. The auxiliary shaft 110 contacts the rear left side surface of the shaft hole
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65C so that the tape cassette 30 is prevented from inclining in the direction F with the

division line K as the center of rotation in a plan view. In FIG. 23, the auxiliary shaft

110 is positioned at the rear left side of the center of the opening of the shaft hole 65C,

but even if the auxiliary shaft 110 is positioned in other direction (for example, at the

left side or rear side of the center of the opening of the shaft hole 65C) in which the

tape cassette 30 is likely to incline, similar effects as described above may be obtained.
<Second embodiment>

The tape printer 1 and the tape cassette 30 according to a second embodiment will be
explained with reference to FIGS. 24 to 31. The second embodiment describes an
example in which the tape cassette 30 houses one tape (specifically, a non-
heat-sensitive print tape as a print medium) and an ink ribbon, and has two guide holes
for guiding the tape cassette 30 when the tape cassette 30 is installed in or removed
from the tape printer 1. The second embodiment also describes an example in which
the tape printer 1 has two guide shafts for guiding the tape cassette 30 to a proper
position corresponding to the two guide holes described above.

As shown in FIGS. 24 to 26, the tape printer 1 according to the second embodiment
is a general purpose device that can commonly use a plurality of types of tape cassettes
30 with various tape types, similar to the tape printer 1 according to the first em-
bodiment (refer to FIGS. 1 to 7). However, the tape printer 1 according to the second
embodiment is different from the tape printer 1 according to the first embodiment in
that the auxiliary shaft 110 is not provided.

As shown in FIG. 24, the tape cassette 30 according to the second embodiment is a
general purpose cassette that may be assembled as various types, similar to the tape
cassette 30 according to the first embodiment (refer to FIGS. 3 and 7 to 13). As shown
in FIG. 26, in the tape cassette 30 according to the second embodiment, the first tape
spool 40 is rotatably supported by the first tape support hole 65. A non-heat-sensitive
print tape 57 as the first tape is wound on the first tape spool 40. In addition, a ribbon
spool 42 is rotatably supported by the ribbon support hole 68 and an ink ribbon 60 to
be used for printing on the print tape 57 is wound on the ribbon spool 42. In other
words, the tape cassette 30 according to the second embodiment is assembled as a so-
called receptor type tape cassette. The receptor type tape cassette 30 does not need to
house other print medium, and thus does not include the second tape spool on which
the second tape is wound.

In the tape printer 1 and the tape cassette 30 described above, when printing is
performed in the tape printer 1, the tape feed roller 46 that is driven to rotate via the
tape drive shaft 100 pulls out the print tape 57 from the first tape spool 40 in concert
with the movable feed roller 14. Further, the ribbon take-up spool 44, which is driven

to rotate via the ribbon take-up shaft 95, pulls out an unused ink ribbon 60 from the
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ribbon spool 42 in synchronization with the print speed.

The print tape 57 that has been pulled out from the first tape spool 40 passes the right
side of the ribbon support hole 68 i to be fed along the feed path within the arm portion
34. The print tape 57 is supplied from the exit 34A to the head insertion portion 39 in a
state in which the ink ribbon 60 is joined to the surface of the print tape 57. The print
tape 57 is fed between the thermal head 10 and the platen roller 15 of the tape printer
1. Then, characters are printed on the print surface of the print tape 57 by the thermal
head 10. Thereafter, the used ink ribbon 60 is peeled off from the printed print tape 57
at the guide wall 38 and is taken up on the ribbon take-up spool 44. On the other hand,
the printed print tape 57 is further fed toward the tape discharge aperture 49,
discharged from the discharge aperture 49, and cut by the cutting mechanism 17.

As shown in FIGS. 8, 9 and 26, the positional relationships among the respective
portions provided in the tape cassette 30 according to the second embodiment are
similar to the first embodiment but are different in the following points. Specifically,
the first tape spool 40 on which the print tape 57 is wound is rotatably supported by the
first tape support hole 65. For that reason, the center of gravity of the print tape 57 is
positioned within the first housing area 30C in a plan view. On the other hand, the
ribbon spool 42 on which the unused ink ribbon 60 is wound is rotatably supported by
the ribbon support hole 68. The ribbon take-up spool 44 on which the used ink ribbon
60 is wound is rotatably supported by the take-up spool support hole 67. For that
reason, the center of gravity of the ink ribbon 60 is positioned within the second
housing area 30D in a plan view.

With the above positional relationships, in the tape cassette 30 according to the
second embodiment, the weights of the first housing area 30C and the second housing
area 30D defined by the division line K are close to each other. A user may vertically
insert the tape cassette 30 having such a weight distribution in the cassette housing
portion 8, while maintaining the top wall 35 and the bottom wall 36 substantially
horizontal with the fingers sandwiching the side wall 37 at both the right and left sides.
At this time, weight imbalance in the tape cassette 30 is little so that the tape cassette
30 may be prevented from inclining with the division line K as the center of rotation.
Although the print tape 57 is generally heavier than the ink ribbon 60, the difference in
weight between the first housing area 30C and the second housing area 30D becomes
much smaller due to the weight of the ribbon take-up spool 44 housed in the second
housing area 30D. In other words, the weight imbalance of the tape cassette 30 is
reduced.

The installation/removal modes of the tape cassette 30 with respect to the cassette
housing portion 8 according to the second embodiment will be explained with

reference to FIGS. 27 and 28. The relationships in the vertical direction among the re-
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spective portions standing upward in the cassette housing portion 8 are similar to the
first embodiment except for the absence of the auxiliary shaft 110.

When the user installs the tape cassette 30 in the cassette housing portion &, the user
positions the tape cassette 30 such that the relative positions in a plan view of the roller
support hole 64 and the guide hole 47 substantially match those of the tape drive shaft
100 and the guide shaft 120, respectively. Then, the user vertically inserts the tape
cassette 30 in the cassette housing portion 8, while maintaining the top wall 35 and the
bottom wall 36 substantially horizontal, as described above. When the tape cassette 30
is moved down toward the cassette housing portion 8, as shown in FIG. 27, the upper
ends of the tape drive shaft 100 and the guide shaft 120 enter the openings 64B and
47B provided at the bottom wall 36 of the tape cassette 30 substantially at the same
time, respectively.

When the tape cassette 30 is moved further down from the state shown in FIG. 27,
the tape drive shaft 100 and the guide shaft 120 are inserted in the shaft holes 46D and
47C via the openings 64B and 47B from below, respectively. Then, the tape cassette
30 is guided along the standing direction (that is, the vertical direction) of the tape
drive shaft 100 and the guide shaft 120 inserted in the shaft holes 46D and 47C, re-
spectively, and moves down due to its own weight. Then, the head holder 74 having
the thermal head 10 is inserted in the head insertion portion 39, and the ribbon take-up
shaft 95 is inserted in the shaft hole 44C via the opening 67B from below.

As shown in FIG. 28, as the tape cassette 30 is moved down along the tape drive
shaft 100 and the guide shaft 120, the positioning pin 103 standing upward on the
cassette support portion 8B contacts the lower surface of the common portion 32
provided at the rear right portion of the tape cassette 30. At the same time, although not
shown in FIG. 28, the positioning pin 102 standing upward on the cassette support
portion 8B is inserted in the pin hole 53, and the upper end of the positioning pin 102
contacts the ceiling wall of the interior of the pin hole 53. In this manner, in the second
embodiment, the tape cassette 30 is guided to a proper position of the cassette housing
portion 8 by the two guide shafts (the tape drive shaft 100 and the guide shaft 120).
Then, the tape cassette 30 is positioned at a proper horizontal position by the guide
shaft 120 and the positioning pin 102, and is positioned at a proper height position by
the positioning pins 102 and 103. Also when the tape cassette 30 is removed from the
cassette housing portion 8, the tape cassette 30 is guided upward along the two guide
shafts.

The guide hole 47 according to the second embodiment has an ellipse-shaped
opening having a long diameter (major axis) in the left-right direction and a short
diameter (minor axis) in the front-rear direction in a plan view. The diameters (the

major axis and the minor axis) of the guide hole 47 are both larger than the diameter of
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the small-diameter shaft portion 120B of the guide shaft 120. The opening width of the
guide hole 47 in the left-right direction is larger than the opening width in the front-
rear direction. Since a length of the minor axis of the guide hole 47 is substantially
equal to the diameter of the large-diameter shaft portion 120A of the guide shaft 120,
the guide shaft 120 is inserted in the guide hole 47 to be tightly engaged with the large-
diameter shaft portion 120A in the front-rear direction while looseness is allowed in
the left-right direction of the large-diameter shaft portion 120A. Thus, similar to the
first embodiment, the corresponding holes (the roller hole 64and the guide hole 47) of
the tape cassette 30 do not need to be accurately positioned with respect to all the two
guide shafts (the tape drive shaft 100and the guide shaft 120) provided in the cassette
housing portion 8. Thus, the user's load may be reduced when the user installs the tape
cassette 30. Further, the tape cassette 30 can be smoothly installed and removed while
maintaining the print quality.

The tape cassette 30 according to the second embodiment has a weight distribution
such that the weights of the first housing area 30C and the second housing area 30D
are close to each other. For that reason, an inclination due to the own weight of the
tape cassette 30 may be less likely to occur in the process of the installation of the tape
cassette 30 in the cassette housing portion 8. Thus, even when the auxiliary shaft 110 is
not provided, unlike the first embodiment, the tape cassette 30 may be guided to a
proper position in the cassette housing portion 8 by the two guide shafts (the tape drive
shaft 100 and the guide shaft 120).

Furthermore, the tape cassette 30 is guided in the vertical direction at the two points,
that is, a pair of corner portions on a diagonal of the tape cassette 30 (specifically, the
roller support hole 64 and the guide hole 47) in a plan view. In other words, the tape
cassette 30 is guided in the installation/removal direction about the division line K that
passes between the center of gravity of the print tape 57 and the center of gravity of the
ink ribbon 60. For that reason, a positional displacement or an inclination may be ap-
propriately prevented when the tape cassette 30 is installed in the cassette housing
portion 8.

In the second embodiment, the receptor type tape cassette 30 formed from a general
purpose cassette is used in the general purpose tape printer 1. However, a dedicated
tape cassette for the receptor type may be configured, or the tape cassette 30 of the
second embodiment may be used in a dedicated tape printer for the receptor type.

For example, as shown in FIGS. 29 and 30, a dedicated tape cassette 30 for the
receptor type capable of housing only a print tape 57 and an ink ribbon 60. If the tape
cassette 30 is dedicated for the receptor type, the tape cassette 30 may not be
configured to house other print medium. For that reason, the tape cassette 30 shown in

FIGS. 29 and 330 has none of the second tape spool and the second tape support hole
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66 for supporting the second tape spool.

Moreover, since the tape printer 1 according to the second embodiment does not
include the auxiliary shaft 110, the first tape support hole 65 in which the auxiliary
shaft 110 is to be inserted may not be provided in the tape cassette 30. For example, as
shown in FIG. 29, a cylindrical wall portion 65D that rotatably supports the first tape
spool 40 within the cassette case 31 may be provided between the top wall 35 and the
bottom wall 36, instead of the first tape support hole 65.

Also with such a configuration, the tape cassette 30 can be installed in and removed
from the tape printer 1 in a similar manner as in the second embodiment. Specifically,
the two guide shafts (the tape drive shaft 100 and the guide shaft 120) are inserted in
the two corresponding guide holes (the roller support hole 64 and the guide hole 47),
respectively, so that the tape cassette 30 is guided to a proper position in the cassette
housing portion 8 (refer to FIG. 28).

In the second embodiment, the weight distribution of the tape cassette 30 is adjusted
with the configuration in which the center of gravity of the print tape 57 is positioned
in the first housing area 30C and the center of gravity of the ink ribbon 60 is positioned
in the second housing area 30D. However, the weight of the print tape 57 varies
depending on a thickness of the tape or of a material of the tape. For example, when
the print tape 57 that is heavy due to its material nature or the like is used, the center of
gravity of the tape cassette 30 may not be positioned on the line connecting the two
guide holes (the roller support hole 64 and the guide hole 47), and may shift toward the
side of the first housing area 30C.

In this case, as shown in FIG. 31, the tape cassette 30 may be provided with the first
tape support hole 65 (refer to FIG. 24) and the tape printer 1 may be provided with the
auxiliary shaft 110 (refer to FIGS. 3, 4 and the like) as in the case of the first em-
bodiment. With this configuration, the tape cassette 30 may be guided not only by the
two guide shafts (the tape drive shaft 100 and the guide shaft 120) but also by the
auxiliary shaft 110 when installed in and removed from the cassette housing portion &,
similar to the first embodiment (refer to FIGS. 14 to 16). In other words, even when
the center of gravity of the entire tape cassette 30 is shifted toward the side of the first
housing area 30C due to the heavy print tape 57, the tape cassette 30 may be smoothly
installed in the cassette housing portion 8 similar to the first embodiment.

<Third embodiment>

The tape printer 1 and the tape cassette 30 according to a third embodiment will be
explained with reference to FIGS. 32 to 35. The third embodiment describes an
example in which the tape cassette 30 houses a tape (specifically, a heat-sensitive
paper tape as a print medium) therein, and has two guide holes for guiding the tape

cassette 30 when the tape cassette 30 is installed in or removed from the tape printer 1.
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The third embodiment also describes an example in which the tape printer 1 has two
guide shafts for guiding the tape cassette 30 to a proper position corresponding to the
two guide holes described above.

As shown in FIG. 32, the tape printer 1 according to the third embodiment is a
general purpose device that can commonly use a plurality of tape cassettes 30 with
various tape types. Similar to the tape printer 1 according to the second embodiment
(refer to FIGS. 24 to 26), the tape printer 1 according to the third embodiment is not
provided with the auxiliary shaft 110 unlike the first embodiment.

The tape cassette 30 according to the third embodiment is a general purpose cassette
that can be assembled as various types, similar to the tape cassette 30 according to the
first embodiment (refer to FIGS. 3 and 7 to 13). As shown in FIG. 32, in the tape
cassette 30 according to the third embodiment, the second tape spool 41 is rotatably
supported by the second tape support hole 66, and the heat-sensitive paper tape 55 as
the second tape is wound on the second tape spool 41. In other words, the tape cassette
30 according to the third embodiment is assembled as a so-called thermal type tape
cassette. Since the thermal type tape cassette 30 does not need to house other print
medium and an ink ribbon, the tape cassette 30 does not include the first tape spool on
which the first tape is wound and the ribbon spool on which the ink ribbon is wound.

In the tape printer 1 and the tape cassette 30 explained above, printing is performed
on the heat-sensitive paper tape 55 similar to the first embodiment. However, the heat-
sensitive paper tape 55 is pulled out from the second tape spool 41, unlike the first em-
bodiment.

As shown in FIGS. 8, 9 and 32, the positional relationships among the respective
portions provided in the tape cassette 30 according to the third embodiment are similar
to those of the first embodiment but are different in the following points. Specifically,
the second tape spool 41, on which the heat-sensitive paper tape 55 is wound, is
rotatably supported by the second tape support hole 66. For that reason, the center of
gravity of the heat-sensitive paper tape 55 is positioned on the division line K in a plan
view.

With the above positional relationships, in the tape cassette 30 according to the third
embodiment, the center of gravity of the entire tape cassette 30 is positioned on or in
the vicinity of the division line K in a plan view. The user may vertically insert the tape
cassette 30 having such a weight distribution in the cassette housing portion 8 while
maintaining the top wall 35 and the bottom wall 36 substantially horizontal with the
fingers sandwiching the side wall 37 at both the right and left sides. At this time, since
the center of gravity of the tape cassette 30 is positioned on or in the vicinity of the
division line K, the tape cassette 30 may be prevented from inclining with the division

line K as the center of rotation.
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The installation/removal modes of the tape cassette 30 with respect to the cassette
housing portion 8 according to the third embodiment are similar to those in the second
embodiment (refer to FIGS. 27 and 28). Specifically, the tape cassette 30 is guided to a
proper position in the cassette housing portion 8 by the two guide shafts (the tape drive
shaft 100 and the guide shaft 120). Also when the tape cassette 30 is removed from the
cassette housing portion 8, the tape cassette 30 is guided upward along the two guide
shafts.

The guide hole 47 according to the third embodiment has a circular opening in a plan
view, and its opening width is larger than the diameter of the small-diameter shaft
portion 120B of the guide shaft 120. For that reason, similar to the first embodiment,
the corresponding holes (the roller support hole 64 and the guide hole 47) of the tape
cassette 30 do not need to be accurately positioned with respect to all the two guide
shafts (the tape drive shaft 100 and the guide shaft 120) provided in the cassette
housing portion 8. Therefore, the user's load may be reduced at the installation of the
tape cassette 30. The diameter of the guide hole 47 according to the third embodiment
is substantially equal to the diameter of the large-diameter shaft portion 120A of the
guide shaft 120. For that reason, when the guide shaft 120 is inserted in the guide hole
47, the large-diameter shaft portion 120A is tightly engaged in all the circumferential
directions of the guide hole 47. Therefore, the tape cassette 30 installed in the cassette
housing portion 8 may be more accurately positioned at a proper horizontal position.

The tape cassette 30 according to the third embodiment has a weight distribution
such that the center of gravity of the tape cassette 30 is on or in the vicinity of the
division line K in a plan view. For that reason, an inclination due to the own weight of
the tape cassette 30 may be less likely to occur in the process of the installation of the
tape cassette 30 in the cassette housing portion 8. Thus, even when the auxiliary shaft
110 is not provided unlike the first embodiment, the tape cassette 30 may be guided to
the proper position in the cassette housing portion 8 by the two guide shafts (the tape
drive shaft 100 and the guide shaft 120).

Further, the tape cassette 30 is guided in the vertical direction at the two points, that
is, a pair of corner portions on a diagonal of the tape cassette 30 (specifically, the roller
support hole 64 and the guide hole 47) in a plan view. In other words, the tape cassette
30 is guided in the installation/removal direction about the division line K that passes
through or in the vicinity of the center of gravity of the heat-sensitive paper tape 55.
For that reason, a positional displacement or an inclination may be appropriately
prevented when the tape cassette 30 is installed in the cassette housing portion 8.

In the third embodiment, the thermal type tape cassette 30 formed from a general
purpose cassette is used in the general purpose tape printer 1. However, a dedicated

tape cassette for the thermal type may be configured, or the tape cassette 30 of the third
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embodiment may be used in a dedicated tape printer for the thermal type.

For example, as shown in FIGS. 19 and 34, a tape printer 1 dedicated for the thermal
type may be configured. An ink ribbon is not used for printing on the print medium
with the thermal type. Therefore, as described above with reference to FIG. 19, the
tape printer 1 dedicated for the thermal type does not include the ribbon take-up shaft
95. Further, the tape printer 1 shown in FIG. 34 does not include the auxiliary shaft
110 unlike the tape printer 1 shown in FIG. 19 (refer to FIG. 34).

As shown in FIGS. 33 and 34, a dedicated tape cassette 30 for the thermal type
capable of housing only the heat-sensitive paper tape may be configured. Unlike the
tape cassette 30 dedicated for the thermal type shown in FIGS. 20 and 21, the tape
cassette 30 dedicated for the thermal type shown in FIGS. 33 and 34 is configured to
house the heat-sensitive paper tape 55 on the division line K. For that reason, the tape
cassette 30 shown in FIGS. 33 and 34 has none of the first tape spool and the first tape
support hole 65 for supporting the first tape spool, the ribbon take-up spool 44 and the
take-up spool support hole 67 for supporting the ribbon take-up spool 44, and the
ribbon spool and the ribbon support hole 68 for supporting the ribbon spool.

Also with such a configuration, the tape cassette 30 may be installed in and removed
from the tape printer 1 in a similar manner as above. In other words, as shown in FIG.
35, the two guide shafts (the tape drive shaft 100 and the guide shaft 120) are inserted
in the two corresponding guide holes (the roller support hole 64 and the guide hole 47),
respectively, so that the tape cassette 30 is guided to the proper position in the cassette
housing portion 8.

<Fourth embodiment>

The tape printer 1 and the tape cassette 30 according to a fourth embodiment will be
explained with reference to FIGS. 36 and 37. The fourth embodiment describes an
example in which the tape cassette 30 houses two tapes (specifically, a double-sided
adhesive tape and a film tape as a print medium tape) and an ink ribbon, and has two
guide holes for guiding the tape cassett 30 when the tape cassette 30 is installed in or
removed from the tape printer 1. The fourth embodiment also describes an example in
which the tape printer 1 has two guide shafts for guiding the tape cassette 30 to a
proper position corresponding to the two guide holes described above.

As shown in FIGS. 36 and 37, the tape printer 1 according to the fourth embodiment
is a general purpose device that can commonly use a plurality of tape cassettes 30 with
various tape types, similar to the tape printer 1 according to the second embodiment
(refer to FIGS. 24 to 26). Unlike the first embodiment, the tape printer 1 according to
the fourth embodiment is not provided with the auxiliary shaft 110.

The tape cassette 30 according to the fourth embodiment is a general purpose cassette

that can be assembled as various types, similar to the tape cassette 30 according to the
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first embodiment (refer to FIGS. 3 and 7 to 13). As shown in FIGS. 36 and 37, in the
tape cassette 30 according to the fourth embodiment, the first tape spool 40 is rotatably
supported by the first tape support hole 65, and a double-sided adhesive tape 58 as a
first tape is wound on the first tape spool 40. The second tape spool 41 is rotatably
supported by the second tape support hole 66, and a film tape 59 as a second tape is
wound on the second tape spool 41. The ribbon spool 42 is rotatably supported by the
ribbon support hole 68, and the ink ribbon 60 is wound on the ribbon spool 42. In other
words, the tape cassette 30 according to the fourth embodiment is assembled as a so-
called laminated type tape cassette.

In the tape printer 1 and the tape cassette 30 according to the fourth embodiment,
when printing is performed in the tape printer 1, the tape feed roller 46 that is driven to
rotate via the tape drive shaft 100 pulls out the film tape 59 from the second tape spool
41 in concert with the movable feed roller 14. Further, the ribbon take-up spool 44,
which is driven to rotate via the ribbon take-up shaft 95, pulls out the unused ink
ribbon 60 from the ribbon spool 42 in synchronization with the print speed.

The film tape 59 that has been pulled out from the second tape spool 41 passes the
right side of the ribbon support hole 68 to be fed along the feed path within the arm
portion 34. Further, the film tape 59 is supplied from the exit 34A to the head insertion
portion 39 in a state in which the ink ribbon 60 is joined to the surface of the film tape
59. The film tape 59 and the ink ribbon 60 are fed between the thermal head 10 and the
platen roller 15 of the tape printer 1. Then, characters are printed onto the print surface
of the film tape 59 by the thermal head 10. Thereafter, the used ink ribbon 60 is peeled
off from the printed film tape 59 at the guide wall 38, and is wound onto the ribbon
take-up spool 44.

Meanwhile, the double-sided adhesive tape 58 is pulled out from the first tape spool
40 in concert with the tape feed roller 46 and the movable feed roller 14. While being
guided and caught between the tape feed roller 46 and the movable feed roller 14, the
double-sided adhesive tape 58 is layered onto and affixed to the print surface of the
printed film tape 59. The printed film tape 59 to which the double-sided adhesive tape
58 has been affixed (that is, the printed tape 50) is further fed toward the tape
discharge aperture 49, discharged from the discharge aperture 49, and cut by the
cutting mechanism 17.

As shown in FIGS. 8, 9 and 36, the positional relationships among the respective
portions provided in the tape cassette 30 according to the fourth embodiment are
similar to the first embodiment, but are different in the following points. Specifically,
the first tape spool 40 on which the double-sided adhesive tape 58 is wound is
rotatably supported by the first tape support hole 65. For that reason, the center of

gravity of the double-sided adhesive tape 58 is positioned within the first housing area



44

WO 2010/113444 PCT/JP2010/002169

[0175]

[0176]

[0177]

[0178]

[0179]

30C in a plan view.

On the other hand, the ribbon spool 42 on which the unused ink ribbon 60 is wound
is rotatably supported by the ribbon support hole 68. The ribbon take-up spool 44 on
which the used ink ribbon 60 is wound is rotatably supported by the take-up spool
support hole 67. For that reason, the center of gravity of the ink ribbon 60 is positioned
within the second housing area 30D in a plan view. The second tape spool 41 on which
the film tape 59 is wound is rotatably supported by the second tape support hole 66.
For that reason, the center of gravity of the film tape 59 is positioned on the division
line K in a plan view.

With the above positional relationships, in the tape cassette 30 according to the
fourth embodiment, the weights of the first housing area 30C and the second housing
area 30D defined by the division line K are close to each other. Further, the center of
gravity of the entire tape cassette 30 is positioned on or in the vicinity of the division
line K in a plan view. The user may vertically insert the tape cassette 30 having such a
weight distribution in the cassette housing portion 8 while maintaining the top wall 35
and the bottom wall 36 substantially horizontal with the fingers sandwiching the side
wall 37 at both the right and left sides.

At this time, since an weight imbalance in the tape cassette 30 is little, and addi-
tionally the center of gravity of the tape cassette 30 is positioned on or in the vicinity
of the division line K, the tape cassette 30 may be prevented from inclining with the
division line K as the center of rotation. Further, although the double-sided adhesive
tape 58 is generally heavier than the ink ribbon 60, the difference in weight between
the first housing area 30C and the second housing area 30D becomes much smaller due
to the weight of the ribbon take-up spool 44 (that is, the weight imbalance of the tape
cassette 30 can be reduced with the ribbon take-up spool 44).

The installation/removal modes of the tape cassette 30 with respect to the cassette
housing portion 8 according to the fourth embodiment is similar to the second em-
bodiment (refer to FIG. 27 and 28). Specifically, as shown in FIG. 37, the tape cassette
30 is guided to a proper position in the cassette housing portion 8 by the two guide
shafts (the tape drive shaft 100 and the guide shaft 120). Also when the tape cassette
30 is removed from the cassette housing portion 8, the tape cassette 30 is guided
upward along the two guide shafts.

The guide hole 47 according to the fourth embodiment has a substantially rectangular
opening with rounded four corners in a plan view. The opening width of the guide hole
47 in the left-right direction is larger than the opening width in the front-rear direction
in a plan view. The both opening widths of the guide hole 47 in the front-rear direction
and the left-right direction are larger than the diameter of the small-diameter shaft

portion 120B of the guide shaft 120. The opening width in the left-right direction is
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larger than the opening width in the front-rear direction. The opening width of the
guide hole 47 in the front-rear direction is substantially equal to the diameter of the
large-diameter shaft portion 120A of the guide shaft 120. Therefore, the guide shaft
120 is inserted with the large-diameter shaft portion 120A to be tightly engaged in the
front-rear direction and looseness is allowed in the left-right direction of the large-
diameter shaft portion 120A.

Thus, similar to the first embodiment, the corresponding holes (the roller support
hole 64 and the guide hole 47) of the tape cassette 30 do not need to be accurately po-
sitioned with respect to all the two guide shafts (the tape drive shaft 100 and the guide
shaft 120) provided in the cassette housing portion 8. Therefore, the user's load may be
reduced at the installation of the tape cassette 30. Further, the tape cassette 30 can be
smoothly installed and removed while maintaining the print quality.

The tape cassette 30 according to the fourth embodiment has a weight distribution
such that the weights of the first housing area 30C and the second housing area 30D
are close to each other, and the center of gravity of the tape cassette 30 is positioned on
or in the vicinity of the division line K in a plan view. For that reason, an inclination
due to the own weight of the tape cassette 30 may be less likely to occur in the process
of the installation of the tape cassette 30 in the cassette housing portion 8. Thus, even
when the auxiliary shaft 110 is not provided, unlike the first embodiment, the tape
cassette 30 may be guided to the proper position of the cassette housing portion 8 by
the two guide shafts (the tape drive shaft 100 and the guide shaft 120).

Further, the tape cassette 30 is guided in the vertical direction at two points, that is, a
pair of corner portions (specifically, the roller support hole 64 and the guide hole 47)
on the diagonal of the tape cassette 30 in a plan view. In other words, the tape cassette
30 is guided in the installation/removal direction about the division line K that passes
between the center of gravity of the double-sided adhesive tape 58 and the center of
gravity of the ink ribbon 60 and that passes through or in the vicinity of the center of
gravity of the film tape 59. For that reason, a positional displacement or an inclination
may be appropriately prevented when the tape cassette 30 is installed in the cassette
housing portion 8.

In the fourth embodiment, the laminated type tape cassette 30 formed from a general
purpose cassette is used in the tape printer 1 including the two guide shafts. However,
the tape cassette 30 according to the fourth embodiment may be installed in the tape
printer 1 including the three guide shafts according to the first embodiment, for
example. In this case, similar to the first embodiment, the three guide shafts (the tape
drive shaft 100, the auxiliary shaft 110 and the guide shaft 120) are inserted in the
three corresponding guide holes (the roller support hole 64, the first tape support hole
65 and the guide hole 47), respectively, so that the tape cassette 30 is guided to the
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proper position in the cassette housing portion 8 (refer to FIGS. 14 to 16).

<Common elements in first to fourth embodiments>

In the first to fourth embodiments described above, the examples in which the
present invention is applied to various types of tape cassettes 30 and tape printers 1
have been individually explained. The elements commonly employed in the tape
cassettes 30 and the tape printers 1 exemplified in the first to fourth embodiments are
explained below.

Each of the tape cassettes 30 according to the first to fourth embodiment includes a
box-shaped housing (the cassette case 31) having a generally rectangular shape. The
cassette case 31 includes the top wall 35, the bottom wall 36, and the side wall 37
which define the periphery of the cassette case 31. In the interior of the cassette case
31, at least one tape (at least one of the heat-sensitive paper tape 55, the print tape 57,
the double-sided adhesive tape 58 and the film tape) is supported in a tape containing
area defined within the periphery. A pair of cavities (the roller support hole 64 and the
guide hole 47) extending from the bottom wall 36 is provided between the tape
containing area and the periphery at opposite ends of a diagonal connecting a first
corner portion (the front left corner portion) and a second corner portion (the rear right
corner portion) of the cassette case 31.

The tape printer 1 according to the first to fourth embodiments includes at least two
guide shafts (the tape drive shaft 100 and the guide shaft 120) that can be inserted in
the pair of cavities (the roller support hole 64 and the guide hole 47), respectively, and
that guide the tape cassette 30 in the installation/removal direction when the tape
cassette 30 is installed in the tape printer 1.

Due to the common elements described above, the first to fourth embodiments have
the common effect in which the tape cassette 30 may be more accurately and smoothly
installed in and removed from the tape printer 1 along the two guide shafts to be
inserted in the pair of cavities, respectively, regardless of the influence of a heavy tape
housed in the tape containing area or the weight distribution of the tape cassette 30. In
addition, as described above, the individual configuration and effect may be obtained
for each embodiment based on the above common elements and their effects in the first
to fourth embodiments.

In the above-described embodiments, the cassette case 31 corresponds to a housing
of the present invention. The roller support hole 64, the guide hole 47, and the first
tape support hole 65 respectively correspond to a first cavity, a second cavity, and a
third cavity of the present invention. Each of the heat-sensitive tape 55, the print tape
57, the double-sided adhesive tape 58, and the film tape 59 wound on the first tape
spool 40 or on the second tape spool 41 corresponds to a tape of the present invention.

The heat-sensitive paper tape 55 wound on the first tape spool 40 in the first em-
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bodiment, the print tape 57 wound on the first tape spool 40 in the second embodiment,
and the double-sided adhesive tape 58 wound on the first tape spool 40 in the fourth
embodiment each corresponds to a first tape of the present invention. Each of the heat-
sensitive paper tape 55, the print tape 57, and the film tape 59 corresponds to a print
medium tape of the present invention. The first housing area 30C corresponds to a first
area, and the second housing area 30D corresponds to a second area of the present
invention. The tape feed motor 23 corresponds to a tape feeding device of the present
invention. The thermal head 10 corresponds to a printing device of the present
invention. The tape drive shaft 100, the guide shaft 120, the auxiliary shaft 110 re-
spectively correspond to a first guide shaft, a second guide shaft, and a third guide
shaft of the present invention. The first installation area 8E and the second installation
area 8F respectively correspond to a first installation area and a second installation area
of the present invention.

The present invention is not limited to the first to fourth embodiments described
above, and can be modified variously. The tape printer 1 and the tape cassette 30 may
be configured to have a combination of various features described in the first to fourth
embodiments, for example. Modified embodiments of the tape printer 1 and the tape
cassette 30 based on the above embodiments will be explained below.

For example, in the above-described embodiments, the cassette housing portion 8 is
configured as a housing portion that has a rectangular opening that generally cor-
responds to the plan shape of the tape cassette 30. However, the cassette housing
portion 8 may have a different shape. For example, the cassette support portion 8B that
supports the common portion 32 from below may not be provided. Specifically, as
shown in a first modified embodiment illustrated in FIGS. 38 and 39, the cassette
housing portion 8 may be configured as a planar portion that is larger in a plan view
than the plan shape of the tape cassette 30.

In the first modified embodiment, as shown in FIG. 40, the tape drive shaft 100, the
guide shaft 120, the auxiliary shaft 110, the ribbon take-up shaft 95, the positioning
pins 102, 103 and the head holder 74 are standing upward from the same height
position on the cassette housing portion 8 (in other words, standing upward from the
common plane surface). The positional relationships among these members and the
height relationships among their upper ends are similar to those in the first em-
bodiment. The positioning pins 102, 103 and the guide shaft 120 in the first modified
embodiment are longer than those in the first embodiment by the height of the cassette
support portion 8B.

The installation/removal modes of the tape cassette 30 in the first modified em-
bodiment are similar to those of the first embodiment. Specifically, the tape cassette 30

is guided to a proper position in the cassette housing portion 8 by the three guide shafts
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(the tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120). Then, the
tape cassette 30 is positioned at a proper horizontal position by the guide shaft 120 and
the positioning pin 102, and is positioned at a proper height position by the positioning
pins 102 and 103. In other words, the proper position in the cassette housing portion §
is defined by the guide shaft 120 and the positioning pins 102, 103. For that reason,
even when the plan shape of the cassette housing portion 8 does not correspond to the
plan shape of the tape cassette 30, the tape cassette 30 can be positioned at the proper
position.

As described above, it may be preferable that the tape drive shaft 100, the auxiliary
shaft 110 and the guide shaft 120 are respectively inserted at the same time in the
openings 64B, 65B and 47B of the tape cassette 30 to be installed in the cassette
housing portion 8. As shown in FIG. 40, in the tape cassette 30 having a large tape
width (such as 36 mm), the common portion 32 forms a step in the thickness direction
(that is, in the vertical direction). For that reason, the upper end of the guide shaft 120
to be inserted in the opening 47B formed at the lower surface of the common portion
32 is at the higher position than the tape drive shaft 100 and the auxiliary shaft 110 by
the height of the step formed by the common portion 32. In other words, the height
positions of the respective upper ends of the tape drive shaft 100, the auxiliary shaft
110 and the guide shaft 120 may be defined by the height positions of the openings
64B, 65B and 47B of the tape cassette 30 to be installed in the cassette housing portion
8.

As shown in FIG. 41, in the tape cassette 30 having a small tape width (such as 12
mm), the common portion 32 does not form a step in the thickness direction (that is, in
vertical direction). Therefore, the height positions of the openings 64B, 65B and 47B
are substantially the same. For that reason, in the tape printer 1 in which the tape
cassette 30 having a small tape width is used, the height positions of the upper ends of
the tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120 may preferably
be set to be substantially the same. In other words, it may be preferable that the height
positions of the respective upper ends of the tape drive shaft 100, the auxiliary shaft
110 and the guide shaft 120 are changed depending on the height positions of the
openings 64B, 65B and 47B of the tape cassette 30 to be installed in the cassette
housing portion 8. Thus, the three guide shafts (the tape drive shaft 100, the auxiliary
shaft 110 and the guide shaft 120) may be inserted in the three guide holes (the roller
support hole 64, the guide hole 47 and the first tape support hole 65) at the same time,
respectively, depending on the thickness (the length in the vertical direction) of the
tape cassette 30

Further, the guide shaft 120 may extend to a higher position (for example, the length
of the guide shaft 120 may be made larger) corresponding to the tape cassette 30
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having a larger tape width (such as 48 mm). However, the length of the guide shaft 120
may be restricted depending on the shape or size of the tape printer 1 (particularly, the
cassette housing portion 8). In such a case, when the tape cassette 30 is installed in the
cassette housing portion 8, at first, the two guide shafts (the tape drive shaft 100 and
the auxiliary shaft 110) may be inserted in the two guide holes (the roller support hole
64 and the first tape support hole 65). Then, the third guide shaft (the guide shaft 120)
may be inserted in the third guide hole (the guide hole 47) while the tape cassette 30 is
being guided by the two guide shafts and moved down. According to this installation
mode, before the guide shaft 120 is inserted in the guide hole 47, the head holder 74
and the ribbon take-up shaft 95 may be inserted in the head insertion portion 39 and the
take-up spool support hole 67, respectively.

As described above, the head insertion portion 39 and the take-up spool support hole
67 each have an opening width through which the head holder 74 and the ribbon take-
up shaft 95 are loosely inserted, respectively. For that reason, a failure in which the
head holder 74 or the ribbon take-up shaft 95 contacts other members to hinder the in-
stallation of the tape cassette 30 may be prevented in the process of the installation of
the tape cassette 30. Furthermore, even if a positional displacement or an inclination
occurs when the head holder 74 is inserted in the head insertion portion 39 while the
tape cassette 30 is being guided by the two guide shafts, when the guide shaft 120 is
inserted in the guide hole 47, the head holder 74 is corrected to a proper installation
state. This also applies to the take-up spool support hole 67 and the ribbon take-up
shaft 95. Thus, even when the upper end position of the guide shaft 120 is restricted,
the tape cassette 30 may be guided to and positioned at a proper position in the cassette
housing portion 8.

Moreover, even when the tape drive shaft 100 and the auxiliary shaft 110 are equal to
or lower than the head holder 74 and the ribbon take-up shaft 95, and the guide shaft
120 does not enter the guide hole 47 at the start of the installation of the tape cassette
30, similar effects as the above embodiments may be obtained. An example will be
given below in which the head holder 74 and the ribbon take-up shaft 95 are inserted in
the head insertion portion 39 and the take-up spool support hole 67, respectively,
before the tape drive shaft 100, the auxiliary shaft 110 an the guide shaft 120 are
inserted in the roller support hole 64, the first tape support hole 65, and the guide hole
47, respectively, in the process of the installation of the tape cassette 30 in the cassette
housing portion 8.

In this case, since the tape cassette 30 has not been guided by any of the three guide
shafts (the tape drive shaft 100, the auxiliary shaft 110 an the guide shaft 120) when
the head holder 74 and the ribbon take-up shaft 95 are inserted in the head insertion
portion 39 and the take-up spool support hole 67, respectively, the tape cassette 30 may
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be displaced or inclined as described above. However, when the tape cassette 30 is
further moved down, the tape drive shaft 100, the auxiliary shaft 110 and the guide
shaft 120 are inserted in the first tape support hole 65, the roller support hole 64 and
the guide hole 47, respectively. Then, the tape cassette 30 may be corrected to a proper
installation state. Thereafter, the tape cassette 30 can be smoothly installed toward the
proper position in the cassette housing portion 8 along the three guide shafts.

Further, the tape cassette 30 can be smoothly removed along the three guide shafts
from the beginning. In this manner, even when the upper end positions of all the three
guide shafts are restricted, the tape cassette 30 may be guided to and positioned at the
proper position in the cassette housing portion 8.

The height position of the tape cassette 30 installed in the cassette housing portion 8
may not be defined by the positioning pins 102 and 103, unlike the above-described
embodiments. Specifically, as shown in a second modified embodiment illustrated in
FIG. 42, the positioning pin 103 may not be provided in the cassette housing portion 8.
In this case, as shown in FIG. 43, the guide hole 47 does not have the opening 47A that
passes through the top wall 35 of the tape cassette 30, and the upper end of the guide
hole 47 is closed by a ceiling wall portion 47D. FIG. 43 is a partly cross sectional view
around the guide hole 47 and its vicinity as seen from the right side of the tape cassette
30.

Even with such a configuration, the installation/removal modes of the tape cassette
30 are similar to those in the first embodiments. Specifically, the tape cassette 30 is
guided to a proper position in the cassette housing portion 8 by the three guide shafts
(the tape drive shaft 100, the auxiliary shaft 110 and the guide shaft 120). Then, the
tape cassette 30 is positioned at a proper horizontal position by the guide shaft 120 and
the positioning pin 102. The upper end of the guide shaft 120 inserted in the guide hole
47 contacts the ceiling wall portion 47D at the rear right corner portion of the tape
cassette 30, so that the tape cassette 30 may be positioned at a proper height position.
Moreover, the tape cassette 30 is positioned at the proper height position by the po-
sitioning pin 102 inserted in the pin hole 53 at the left side end of the tape cassette 30
in a similar manner as in the first embodiments.

As described above, the guide shaft 120 is provided adjacent to the positioning pin
103. For that reason, with the configuration in which the upper end of the guide shaft
120 is engaged within the guide hole 47, the guide shaft 120 may also serve to position
the tape cassette 30 in the height direction, instead of the positioning pin 103. In this
manner, the guide shaft 120 may be utilized as one of positioning members in the
height direction so that the positioning pin 103 may not need to be additionally
provided, thereby simplifying the configuration of the tape printer 1. If the height

position of the tape cassette 30 is not positioned by the common portion 32, as in the
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above-described second modified embodiment, the cassette case 31 of the tape cassette
30 may not have the common portion 32, as shown in FIG. 42.

Although the first and second modified embodiments (refer to FIGS. 38 to 43)
describe examples in which the tape cassette 30 is guided by the three guide shafts, the
tape cassette 30 may be guided by the two guide shafts (the tape drive shaft 100 and
the guide shaft 120). Specifically, as shown in a third modified embodiment illustrated
in FIG. 44, even when the auxiliary shaft 110 is not provided in the cassette housing
portion 8, the cassette housing portion 8 may be configured as a planar portion that is
larger than the plan shape of the tape cassette 30.

In addition, the height positions of the respective upper ends of the tape drive shaft
100 and the guide shaft 120 may be changed depending on the height positions of the
openings 64B and 47B of the tape cassette 30 to be installed in the cassette housing
portion 8. Further, the guide shaft 120 may position the tape cassette 30 in the height
direction, instead of the positioning pin 103. The tape cassette 30 may not be provided
with the first tape support hole 65, similar to the example shown in FIG. 29. In other
words, the cylindrical wall portion 65D that rotatably supports the first tape spool 40
within the cassette case 31 may be provided between the top wall 35 and the bottom
wall 36, instead of the first tape support hole 65.

Further, in the above-described embodiments, the tape cassette 30 are formed from a
general purpose cassette and assembled as the thermal type, receptor type or laminated
type. However, the types of the tape cassette 30 are not limited to these examples. For
example, as shown in a fourth modified embodiment illustrated in FIG. 45, the tape
cassette 30 may be assembled as a so-called heat-sensitive laminated type tape
cassette. In the heat-sensitive laminated type cassette, the first tape spool 40, on which
the double-sided adhesive tape 58 as the first tape is wound, is rotatably supported by
the first tape support hole 65. The second tape spool 41, on which the heat-sensitive
paper tape 55 as the second tape is wound, is rotatably supported by the second tape
support hole 66. Since an ink ribbon is not used in a so-called heat-sensitive laminated
type tape cassette, a ribbon spool is not provided.

The tape printer 1 in which the tape cassette shown in FIG. 45 is used may be similar
to the tape printer 1 in the first embodiment. When printing is performed in the tape
printer 1, the tape feed roller 46 that is driven to rotate via the tape drive shaft 100
pulls out the heat-sensitive paper tape 55 from the second tape spool 41 in concert with
the movable feed roller 14. The heat-sensitive paper tape 55 that has been pulled out
from the second tape spool 41 passes the right side of the ribbon support hole 68 to be
fed along the feed path within the arm portion 34. Further, the heat-sensitive paper tape
55 is supplied from the exit 34A of the arm portion 34 to the head insertion portion 39,

and fed between the thermal head 10 and the platen roller 15. Then, characters are



52

WO 2010/113444 PCT/JP2010/002169

[0207]

[0208]

[0209]

[0210]

printed on the print surface of the print tape 57 by the thermal head 10.

Meanwhile, the double-sided adhesive tape 58 is pulled out from the first tape spool
40 by the tape feed roller 46 in concert with the movable feed roller 14. When being
guided and caught between the tape feed roller 46 and the movable feed roller 14, the
double-sided adhesive tape 58 is layered onto and affixed to the print surface of the
printed heat-sensitive paper tape 55. The printed heat-sensitive paper tape 55 to which
the double-sided adhesive tape 58 has been affixed (that is, the printed tape 50) is
further fed toward the tape discharge aperture 49, discharged from the discharge
aperture 49, and cut by the cutting mechanism 17.

The positional relationships among the respective portions provided in the tape
cassette 30 shown in FIG. 45 are similar to those in the first embodiment, but are
different in the following points. Specifically, the center of gravity of the double-sided
adhesive tape 58 wound on the first tape spool 40 is positioned within the first housing
area 30C in a plan view. The center of gravity of the heat-sensitive paper tape 55
wound on the second tape spool 41 is positioned on the division line K in a plan view.
With such positional relationships, in the tape cassette 30 shown in FIG. 45, the first
housing area 30C in which the center of gravity of the double-sided adhesive tape 58 is
positioned is heavier relative to the second housing area 30D. Therefore, the first
housing area 30C may be inclined downward with the division line K as the center of
rotation due to a weight imbalance of the tape cassette 30.

The installation/removal modes of the tape cassette 30 with respect to the cassette
housing portion 8 shown in FIG. 45 are similar to those in the first embodiment (refer
to FIGS. 14 to 16). Specifically, the tape cassette 30 is guided to a proper position in
the cassette housing portion 8 by the three guide shafts (the tape drive shaft 100, the
auxiliary shaft 110 and the guide shaft 120). When the tape cassette 30 is removed
from the cassette housing portion 8, the tape cassette 30 is guided upward along the
three guide shafts. In the fourth modified embodiment, however, the tape cassette 30
may be guided by the two guide shafts (the tape drive shaft 100 and the guide shaft
120).

Similar to the first embodiment, it may be preferable that the center of gravity of the
entire tape cassette 30 is positioned within the area defined by connecting the roller
support hole 64, the first tape support hole 65 and the guide hole 47 in a plan view.
Since the center of gravity of the heat-sensitive paper tape 55 is positioned on the
division line K in the tape cassette 30 shown in FIG. 45, the center of gravity of the
tape cassette 30 is closer to the division line K than a tape cassette in which the heat-
sensitive paper tape 55 is not mounted at this position. For that reason, the tape cassette
30 shown in FIG. 45 has a weight distribution such that the center of gravity of the tape

cassette may be positioned within the area defined by connecting the roller support
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hole 64, the first tape support hole 65 and the guide hole 47 in a plan view.

The guide hole 47 shown in FIG. 45 is an ellipse-shaped hole similar to the guide
hole 47 in the second embodiment (refer to FIG. 24 and the like). However, the guide
hole 47 shown in FIG. 45 is different in that the guide hole 47 has the major axis along
the division line K and the minor axis along a direction perpendicular to the division
line K in a plan view. With the guide hole 47 shown in FIG. 45, allowance for the
horizontal positioning accuracy of the guide shaft 120 may be made larger along the
division line K. Therefore, a load of the user in positioning the tape cassette 30 may be
reduced. In this manner, the guide hole 47 may be configured to have an arbitrary
opening shape such as a circular hole, an ellipse-shaped hole or an elongated hole.

For example, a modified embodiment of the guide hole 47 shown in FIG. 46 is an
elongated hole similar to the guide hole 47 in the first embodiment (refer to FIG. 8 and
the like), but is different in that the guide hole 47 shown in FIG. 46 has the long sides
extending in the front-rear direction and the short sides extending in the left-right
direction in a plan view. With this guide hole 47, allowance for the horizontal po-
sitioning accuracy of the guide shaft 120 may be made larger along the front-rear
direction. Therefore, a load of the user in positioning the tape cassette 30 may be
reduced. FIG. 46 exemplifies the case in which the guide hole 47 is an elongated hole,
but the guide hole 47 may be configured as an ellipse-shaped hole having the major
axis in the front-rear direction.

Another modified guide hole 47 shown in FIG. 47 is an elongated hole similar to the
first embodiment (refer to FIG. 8 and the like), but is different in that the guide hole 47
shown in FIG. 47 has the long sides extending parallel to the division line K and the
short sides extending perpendicular to the division line K. With this guide hole 47,
similar to the guide hole 47 shown in FIG. 45, allowance for the horizontal positioning
accuracy of the guide shaft 120 may be made larger along the division line K.
Therefore, a load of the user in positioning the tape cassette 30 may be reduced.

In addition, yet another modified embodiment of the guide hole 47 shown in FIG. 48
is an elongated hole similar to the first embodiment (refer to FIG. 8 and the like), but is
different in that the guide hole 47 shown in FIG. 48 has the long sides extending per-
pendicular to the division line K and the short sides extending parallel to the division
line K. With this guide hole 47, allowance for the horizontal positioning accuracy of
the guide shaft 120 may be made larger along the direction perpendicular to the
division line K. Therefore, a load of the user in positioning the tape cassette 30 may be
reduced. FIG. 48 exemplifies the case in which the guide hole 47 is an elongated hole,
but the guide hole 47 may be configured as an ellipse-shaped hole that has the major
axis perpendicular to the division line K.

In addition, yet another modified embodiment of the guide hole 47 shown in FIGS.



54

WO 2010/113444 PCT/JP2010/002169

[0216]

[0217]

[0218]

49 and 50 is a groove that is formed in the side wall 37 that forms the right side surface
of the tape cassette 30. The groove is concaved toward the left direction in a plan view
over the entire height (between the top wall 35 and the lower surface of the common
portion 32 at the rear right portion) at the rear right portion of the cassette case 31, and
has a U-shaped cross section. The opening width of the U-grooved guide hole 47 is
larger than the diameter of the small-diameter shaft portion 120B and substantially
equal to the diameter of the large-diameter shaft portion 120A. In this case, when the
tape cassette 30 is installed in the cassette housing portion 8, the guide shaft 120 is
inserted in the U-grooved guide hole 47 from below and the tape cassette 30 is guided
downward along the standing direction of the guide shaft 120 similar to the case in
which the guide hole 47 is a through-hole or an indentation. Then, when the large-
diameter shaft portion 120A is fitted in the guide hole 47, the tape cassette 30 is po-
sitioned.

In the U-grooved guide hole 47 shown in FIGS. 49 and 50, the user's load may be
reduced at the installation of the tape cassette 30, and the tape cassette 30 may be
smoothly installed and removed similar to the horizontally-long guide hole 47 ex-
emplified in the first embodiment (refer to FIG. 8 and the like). The guide shaft 120
inserted in the U-grooved guide hole 47 is exposed such that it can be seen from the
right side of the tape cassette 30. Therefore, the user can see the guide shaft 120
inserted in the guide hole 47 and check the state of the tape cassette 30 being installed
or removed with respect to the cassette housing portion 8.

The U-grooved guide hole 47 shown in FIGS. 49 and 50 may be modified to an
arbitrary groove shape. For example, another modified embodiment of the guide hole
47 shown in FIG. 51 is a groove formed in the side wall 37 that forms the rear surface
of the tape cassette 30 and is concaved toward the front direction in a plan view. In this
case, similar to the guide hole 47 shown in FIG. 46, allowance for the horizontal po-
sitioning accuracy of the guide shaft 120 may be made larger along the front-rear
direction.

Another modified embodiment of the guide hole 47 shown in FIG. 52 is a groove
formed in the side wall 37 that forms the right side surface of the tape cassette 30 and
is concaved along the division line K in a plan view. In this case, similar to the guide
hole 47 shown in FIG. 47, allowance for the horizontal positioning accuracy of the
guide shaft 120 may be made larger along the division line K. Yet another modified
embodiment of the guide hole 47 shown in FIG. 53 is a groove formed in the side wall
37 that forms the rear surface of the tape cassette 30 and is concaved along the
direction perpendicular to the division line K in a plan view. In this case, similar to the
guide hole 47 shown in FIG. 48, allowance for the horizontal positioning accuracy of

the guide shaft 120 may be made larger along the direction perpendicular to the
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division line K.

In addition, another modified embodiment of the guide hole 47 shown in FIGS. 54
and 55 is a groove that is formed in the side wall 37 that forms the right side surface of
the tape cassette 30 and in the bottom wall 36, and forms a U-shaped cross section
concaved toward the left direction in a plan view. The U-grooved guide hole 47
extends from the bottom wall 36 to the portion slightly down from the top wall 35 at
the rear right portion of the cassette case 31. The upper end of the groove is closed by a
ceiling wall portion 47E. In other words, the guide hole 47 does not open upward in the
top wall 35. The width of the U-shaped cross section of the guide hole 47 is larger than
the diameter of the small-diameter shaft portion 120B and is substantially equal to the
diameter of the large-diameter shaft portion 120A.

In this case, when the tape cassette 30 is installed in the cassette housing portion 8,
the guide shaft 120 is inserted in the U-grooved guide hole 47 from below and the tape
cassette 30 is guided downward along the standing direction of the guide shaft 120,
similar to the case in which the guide hole 47 is a through-hole or an indentation. Then,
when the large-diameter shaft portion 120A is fitted in the guide hole 47, the tape
cassette 30 is positioned. Particularly, at the right side end of the tape cassette 30, the
upper end of the guide shaft 120 inserted in the guide hole 47 contacts the ceiling wall
portion 47E, so that the tape cassette 30 is positioned at a proper height position.

In the guide hole 47 shown in FIGS. 54 and 55, similar to the U-grooved guide hole
47 shown in FIGS. 49 and 50, the user's load may be reduced at the installation of the
tape cassette 30, and the tape cassette 30 may be smoothly installed and removed. In
addition, the user can see the guide shaft 120 inserted in the guide hole 47 and check
the states of the tape cassette 30 being installed in or removed with respect to the
cassette housing portion 8. Further, since the guide shaft 120 is utilized as one of po-
sitioning members in the height direction, the positioning pin 103 may not need to be
additionally provided, thereby simplifying the configuration of the tape printer 1.

In the first embodiment, the first tape spool 40 is rotatably supported by the
cylindrical wall portion 85 that extends through the shaft hole 40D of the first tape
spool 40, and the auxiliary shaft 110 that is inserted in and removed from the first tape
support hole 65 is also inserted in and removed from the shaft hole 40D at the in-
stallation and removal of the tape cassette 30. However, as shown in FIG. 56, in place
of the cylindrical wall portion 85, the first tape support hole 65 may be provided with a
pair of short cylinders 88. The short cylinders 88 extend from the peripheries of the
opening edges of the openings 65A and 65B to the interior of the cassette case 31
toward each other.

In this case, the first tape spool 40 may have a single-wall configuration in which the

heat-sensitive paper tape 55 is wound on the spool main body 40E that is a cylinder
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member having substantially the same height as the tape width of the print medium
(similar to the print tape 57 and the film tape 59). The pair of short cylinders 88 is
inserted in the openings at both ends of the spool main body 40E within the cassette
case 31. Even with such a configuration, the first tape spool 40 may be rotatably
supported by the pair of short cylinders 88 inserted in the shaft hole 40D, and the
auxiliary shaft 110 may be inserted in and removed from the first tape support hole 65
at the installation and removal of the tape cassette 30 is also inserted in and removed
from the shaft hole 40D.

The opening 65B of the first tape support hole 65 may be disposed to face the shaft
hole 40D such that the auxiliary shaft 110 can be inserted in and removed from the
shaft hole 40D of the first tape spool 40 when the tape printer 1 has the auxiliary shaft
110. In other words, the opening 65B provided in the bottom wall 36 and the shaft hole
40D may be connected. In the first embodiment shown in FIG. 10, the opening 65B
through which the auxiliary shaft 110 is inserted and removed is indirectly connected
with the shaft hole 40D via the cylindrical wall portion 85, and the shaft hole 65C of
the first tape support hole 65 extends through the shaft hole 40D of the first tape spool
40. In the above modified embodiment shown in FIG. 56, the opening 65B through
which the auxiliary shaft 110 is inserted and removed is directly connected with the
shaft hole 40D via the short cylinder 88, and the shaft hole 65C of the first tape support
hole 65 extends through the shaft hole 40D of the first tape spool 40.

In either case, the opening 65B of the first tape support hole 65 faces the shaft hole
40D of the first tape spool 40 so that the auxiliary shaft 110 that is inserted in and
removed from the first tape support hole 65 is also inserted in and removed from the
shaft hole 40D. Consequently, the center of gravity of the tape spool 40 on which the
heat-sensitive paper tape 55 or the like is wound is guided along the auxiliary shaft 110
at the installation and removal of the tape cassette 30.

Similar to the first tape support hole 65, the opening 64B of the roller support hole 64
may be disposed to face the shaft hole 46D such that the tape drive shaft 100 can be
inserted in and removed from the shaft hole 46D of the tape feed roller 46. In other
words, the opening 64B of the roller support hole 64 may be connected with the shaft
hole 46D such that the tape drive shaft 100 can also be inserted in and removed from
the shaft hole 46D when the tape drive shaft 100 is inserted in and removed from the
roller support hole 64.

In the first to fourth embodiments, various tapes and an ink ribbon (specifically, the
heat-sensitive paper tape 55, the print tape 57, the double-sided adhesive tape 58, the
film tape 59 and the ink ribbon 60) are wound on the spools (specifically, the first tape
spool 40, the second tape spool 41 and the ribbon spool 42), respectively. However, the

tapes and the ink ribbon may not be wound on spools. For example, a tape or an ink
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ribbon may be wound so as to form a hole about the center of winding without the
spools to be configured as a so-called, coreless type.

In the first to fourth embodiments, examples in which the two guide holes (the roller
support hole 64 and the guide hole 47) provided in the tape cassette 30 are used so that
the tape cassette 30 is guided along the two guide shafts (the tape drive shaft 100 and
the guide shaft 120) to be installed in the cassette housing portion 8. However, a
member that is inserted in the guide holes of the tape cassette 30 is not limited to the
guide shafts provided in the tape printer 1.

For example, as shown in FIG. 57, a pair of shafts 140 corresponding to the roller
support hole 64 and the guide hole 47 may be provided in advance to stand upward at a
position where the tape cassette 30 is to be exhibited. Each of the shafts 140 has a shaft
140A and a base 140B. The shaft 140A has a diameter that can be inserted in and
removed from the roller support hole 64 and the guide hole 47. The base 140B has a
predetermined height, and the shafts 140A are standing upward form the upper surface
of the base 140B. When the tape cassette 30 is exhibited, the user may insert the shafts
140A 1in the roller support hole 64 and the guide hole 47, respectively. Then, as the
tape cassette 30 is moved down along the shafts 140A, the tape cassette 30 is
eventually placed on the base 140B positioned at the lower end of the shafts 140A.
Thus, the tape cassette 30 may be held by the pair of shafts 140 at a predetermined
height position where it can be visually seen with ease.

If the position of the upper ends of the shafts 140 shown in FIG. 57 may be made
higher (for example, the length of each shaft 140A is made larger), a plurality of tape
cassettes 30 may be sequentially stacked on the base 140B along the shafts 140A.
Thus, the plurality of tape cassettes 30 can be collectively stored, collected, carried and
the like. In addition, if one tape cassette 30 is positioned at the upper ends of the shafts
140, the tape cassette 30 can be exhibited at a height position where it can be visually
seen with more ease. The usage can be employed by using a set (three) of shafts 140
for the tape cassette 30 provided with the three guide holes (the roller support hole 64,
the guide hole 47 and the first tape support hole 65).



WO 2010/113444

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

58

PCT/JP2010/002169

Claims

A tape cassette (30) comprising:

a generally rectangular box-like housing (31) having a top wall (35), a
bottom wall (36), and a side wall (37) defining a periphery of the
housing (31);

first and second cavities (64 and 47) extending from the bottom wall
(36) and disposed between a tape containing area and the periphery at
opposite ends of a diagonal of the generally rectangular box-like
housing (31), the tape containing area being defined within the
periphery, and the diagonal connecting a first corner portion and a
second corner portion of the generally rectangular box-like housing
1)

at least one tape (55, 57, 58, 59) wound and mounted within the
housing (31) in the tape containing area, the at least one tape including
a first tape (55, 57, 58) disposed in a first area (30C), the first tape (55,
57, 58) having a hole (40D) at a center of winding, and the first area
(30C) being one of two areas (30C and 30D) formed by dividing the
housing (31) with respect to a line connecting the first and second
cavities (64 and 47); and

a third cavity (65) that extends in the hole (40D) of the first tape (55,
57, 58) from the bottom wall (36).

The tape cassette according to claim 1, further comprising a tape feed
roller (46) that has a cylindrical shape, that is rotatably disposed
between the top wall (35) and the bottom wall (36) adapted to draw out
the at least one tape (55, 57, 58, 59), and that has an insert hole (46D)
opening in the bottom wall (36) via one of the first and second cavities
(64 and 47).

The tape cassette according to claim 2, wherein a roller support shaft
(100) adapted to rotatably support the tape feed roller (46) is to be fitted
in the insert hole (46D) of the tape feed roller (46) via the one of the
first and second of cavities (64 and 47).

The tape cassette according to any one of claims 1 to 3, further
comprising an ink ribbon (60) wound and mounted within the housing
(31) to be used for printing on a print medium tape (55, 57, 59), the
print medium tape (55, 57, 59) being one of the at least one tape (55,
57, 58, 59);

wherein:
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a center of gravity of the first tape (55, 57, 58) is located in the first
area (30C); and

a center of gravity of the ink ribbon (60) is located in a second area
(30D), the second area (30D) being one of the two areas (30C and 30D)
other than the first area (30C).

The tape cassette according to any one of claims 1 to 3, wherein the
first tape is a wound heat-sensitive tape (55).

The tape cassette according to any one of claims 1 to 5, wherein at least
one of the first, second and third cavities (64, 47 and 65) is formed as a
through-hole that extends through the top wall (35) and the bottom wall
(36) at respective positions opposing each other in a vertical direction
of the housing (31).

The tape cassette according to any one of claims 1 to 5, wherein at least
one of the first, second and third cavities (64, 47 and 65) is formed as
an indentation extending upwards inside the housing (31) from an
opening provided in the bottom wall (36).

The tape cassette according to any one of claims 1 to 7, wherein one
(47) of the first and second cavities (64 and 47) extends from an
elongated opening.

The tape cassette according to claim 8, wherein the elongated opening
has a width to allow at least a part of a side portion of a guide shaft
(120) to be tightly engaged when the guide shaft (120) is inserted
therein, the guide shaft (120) being adapted to guide the tape cassette
(30) when the tape cassette is installed in or removed from a tape
printer (1).

The tape cassette according to any one of claims 1 to 9, wherein a
center of gravity of the tape cassette (30) is located in an area defined
by a line connecting the first, second and third cavities (64, 47 and 65).
A tape printer (1) comprising:

a tape cassette (30) that includes:

a generally rectangular box-like housing (31) having a top wall (35), a
bottom wall (36), and a side wall (37) defining a periphery of the
housing (31);

a first and second cavities (64 and 47) extending from the bottom wall
(36) and disposed between a tape containing area and the periphery at
opposite ends of a diagonal of the generally rectangular box-like
housing (31), the tape containing area being defined within the

periphery, and the diagonal connecting a first corner portion and a
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second corner portion of the generally rectangular box-like housing
(31);

at least one tape (55, 57, 58, 59) wound and mounted within the
housing (31) in the tape containing area, the at least one tape including
a first tape (55, 57, 58) disposed in a first area (30C), the first tape (55,
57, 58) having a hole (40D) at a center of winding, and the first area
(30C) being one of two areas (30C and 30D) formed by dividing the
housing (31) with respect to a line connecting the first and second
cavities (64 and 47); and

a third cavity (65) that extends in the hole (40D) of the first tape (55,
57, 58) from the bottom wall (36);

a cassette housing portion (8) in which or from which the tape cassette
(30) is installable or removable in an installation/removal direction, the
installation/removal direction being a direction in which the top wall
(35) and the bottom wall (36) are opposing each other;

a tape feeding device (23) that is adapted to draw out the at least one
tape (55, 57, 58, 59) of the tape cassette (30) installed in the cassette
housing portion (8) along a predetermined feed path;

a printing device (10) that is adapted to perform printing on a print
medium tape (55, 57, 59) of the at least one tape (55, 57, 58, 59) fed by
the tape feeding device (23) at a print position on the predetermined
feed path;

three guide shafts that are adapted to be inserted in the first, second and
third cavities (64, 47 and 65) and guide the tape cassette (30) when the
tape cassette is installed in or removed from the cassette housing
portion (8) in the installation/removal direction, the three guide shafts
including:

a first guide shaft (100) disposed at a first position that opposes the first
cavity (64) when the tape cassette (30) is installed in the cassette
housing portion (8);

a second guide shaft (120) disposed at a second position that opposes
the second cavity (47) when the tape cassette (30) is installed in the
cassette housing portion (8); and

a third guide shaft (110) disposed at a third position that opposes the
third cavity (65) when the tape cassette (30) is installed in the cassette
housing portion (8).

The tape printer according to claim 11, wherein:

the tape cassette includes a tape feed roller (46) that has a cylindrical
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shape, that is rotatably disposed between the top wall (35) and the
bottom wall (36), and that has an insert hole (46D) that opens in the
bottom wall (36) via the first cavity (64); and

the first guide shaft (100) is adapted to be inserted in the tape feed
roller (46) via the first cavity (64) to rotatably support the tape feed
roller (46) and transmit a rotational drive force caused by the tape
feeding device (23) to the tape feed roller (46), thereby causing the tape
feed roller (46) to draw out the at least one tape (55, 57, 58, 59).

The tape printer according to claim 11 or 12, wherein:

the tape cassette (30) includes:

an ink ribbon (60) wound and mounted within the housing (31) to be
used for printing on the print medium tape (55, 57, 59); and

a ribbon take-up spool (44) that has a cylindrical shape and that is
rotatably disposed within the housing (31) to draw out and take up the
ink ribbon (60),

and wherein:

the tape printer (1) further includes a ribbon take-up shaft (95) adapted
to be fitted in the ribbon take-up spool (44) and rotate the ribbon take-
up spool around an axis of the ribbon take-up shaft (95), thereby
causing the ribbon take-up spool (44) to draw out and take up the ink
ribbon (60);

the third guide shaft (110) is disposed in a first installation area (8E),
the first installation area (8E) being one of two areas (8E and 8F)
formed by dividing the cassette housing portion (8) with respect to a
line connecting the first guide shaft (100) and the second guide shaft
(120); and

the ribbon take-up shaft (95) is disposed in a second installation area
(8F), the second installation area (8F) being one of the two areas (8E
and 8F) other than the first area (8E).

The tape printer according to any one of claims 11 to 13, wherein:

the second cavity (47) extends from an elongated opening that has a
width to allow at least a part of a side portion of the second guide shaft
(120) to be tightly engaged when the second guide shaft (120) is
inserted therein; and

when the tape cassette (30) is installed at a proper position in the
cassette housing portion (8), the second guide shaft (120) inserted in
the second cavity (47) engages with the second cavity (47).

The tape printer according to any one of claims 11 to 14, wherein:
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the cassette housing portion (8) has a rectangular opening that cor-
responds to a plan shape of the box-like housing;

the first guide shaft (100) is disposed in the vicinity of or at a first
corner portion of the rectangular opening, the first corner portion of the
rectangular opening being one of the corner portions of the rectangular
opening and being positioned at a downstream side of the print position
in a feed direction of the print medium tape (55, 57, 59); and

the second guide shaft (120) is disposed in the vicinity of or at a second
corner portion of the rectangular opening, the second corner portion of
the rectangular opening being another corner portion of the rectangular
opening and being positioned diagonal to the first corner portion of the

rectangular opening.



