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@ Ribbon cassette from which a supply reel or a take-up reel can be pulled out, and a thermal
transfer printing apparatus using the ribbon cassette.

@ A thermal transfer printer has a thermal head
(25), a lift mechanism and first and second racks
(29a, 29b) for holding first and second ribbon cas-
settes (30a, 30b), respectively. Each ribbon cassette
holds a supply reel (32) and a take-up reel (33). The
used part of an ink ribbon (31) is wound around the
supply reel (32), and the unused part of the ribbon
around the take-up reel (33). Both racks can slide to
the left and the right. When the first ribbon cassette
(30a) is selected, the thermal head (25) is positioned
away from the printing section, and the lift mecha-
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nism pulls out the first ribbon cassette (30a) and the
ink ribbon (31) held in the first cassette (30a) down-
wards from the first rack (29a). As a result, the take-
up reel (33) is pulled out from the first cassette (30a)
and remains in the first rack (29a). The ink ribbon
(31) is thereby stretched vertically near a printing
position in the printing section. The thermal head
(25) is moved into the printing section to contact the
ink ribbon (31). The head (25) transfers ink from the
ribbon (31) onto a paper sheet, thus printing image
data on the paper sheet.
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The present invention relates to a thermal
transfer printing apparatus in which a supply reel or
a take-up reel can be pulled out from a ribbon
cassette, thereby to set the ink ribbon into contact
with the thermal print head.

The conventional thermal transfer printer com-
prises a printing section (a thermal transfer section)
having a thermal print head and a platen, a drive
device for driving the print head and the platen,
and a data-processing device. A cassette case
containing a roll of ink ribbon is removably set in
the thermal printer, and the print head fransfers ink
from the ink ribbon onto a paper sheet, thus print-
ing data.

FIG. 1 is a partly sectional view of an ink
ribbon cassette 1 which contains a length of ink
ribbon, a part of which is set in contact with the
printing section of the conventional thermal printer.
As shown in FIG. 1, the cassette 1 comprises a
ribbon supply section 3 and a ribbon take-up sec-
tion 3'. The ribbon supply section 3 has a reel-
holding hole 2 and a supply reel 4 rotatably held in
the hole 2. Similarly, the ribbon take-up section 3'
has a reel-holding hole 2' and a take-up reel 4'
rotatably held in the hole 2'. When the take-up reel
4' is rotated clockwise, or in the direction of arrow
A, the ink ribbon 5 is fed in the direction of arrow
B, passing through the gap between the platen 6
and thermal print head 7 of the printing section.

The printing section, which comprises the plat-
en 6 and the thermal print head 7, is located in an
opening 8 of the ink ribbon cassette 1 set in the
thermal printer. The platen 6 is rotated counter-
clockwise by the drive device (not shown) incor-
porated in the printer. The print head 7 is located
above the platen 6, opposing the platen 6, and can
be moved up and down. The print head 7 is
spaced away from the platen 6 while printing no
data. It is moved downwards to press the ink
ribbon 5 and a paper sheet P onto the platen 6 in
order to print data on the paper sheet P.

The paper sheet P is fed by a paper-feeding
roller (not shown) in the direction of arrow C -- from
a lower-right position to the platen 6, and hence fo
an upper-left position. And after data has been
printed, the sheet P is fed to a lower-left position.
The ink ribbon 5 is fed from the supply reel 4 as
the take-up reel 4' is rotated in the direction of
arrow A. Heat is applied to the ink ribbon 5 by the
thermal print head 7 at the platen 6, whereby ink is
transferred from the ribbon 5 to the upper side of
the paper sheet P. The used part of the ribbon 5 is
taken up around the take-up reel 4'. After all ribbon
5 has been fed from the supply reel 4, the ribbon
cassette 1 is replaced by a new one.

The print head 5 has a length substantially
equal to the width of the paper sheet P. It has
printing elements (i.e., heat-generating elements) in
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the same number as the maximum number of dots
that can be arranged in a main scanning direction
(i.e., the widthwise direction of the paper sheet P).
When driven, each printing element generates
heat, melting the ink on the ribbon 5 and transfer-
ring the ink onto the paper sheet P fo print a dot
thereon. The ink ribbon 5 has a width substantially
equal to the length of the thermal print head 7 and
to the width of the paper sheet P and is contained
in the ink ribbon cassette 1. As long as the cas-
sette 1 is set in the thermal printer, the printing
section comprising the platen 6 and the thermal
head 7 must be placed between the supply reel 3
and the take-up reel 3'. In other words, it is neces-
sary to insert the printing section into the ink ribbon
cassette 1. The cassette 1 has an opening 8 which
is large enough to allow the passage of the printing
section. Due to the large opening 8, the ink ribbon
cassette 1 cannot be made smaller.

The ink ribbon cassette 1 is a disposable item.
It is discarded after the ink ribbon 5 contained in it
has been used up. The discarding of the large
cassette 1 means wasting of much material and is
undesirable from an economical point of view. Fur-
ther, since the cassette 1 is relatively large, it is
somewhat hard to handle and require a compara-
tive large storage space.

Furthermore, it is very difficult to provide a
thermal printer which can contain a plurality of
such large ribbon cassettes and which can yet be
relatively small. To print, for example, a multi-color
image with black characters, it is necessary to
remove a cassette containing yellow, magenta and
cyan ink ribbons from the printer after the multi-
color image has been printed, and to insert another
cassette containing only a black ribbon to print
black characters. The replacement of ribbon cas-
settes is time-consuming and greatly reduces the
printing efficiency.

An object of the present invention is to provide
an ink ribbon cassette that remains a small unit
while located outside a printing apparatus or while
located in the printing apparatus but not used, and
also a thermal printing apparatus designed fo print
data by using the ink ribbon cassette.

Another object of this invention is to provide a
thermal transfer printing apparatus which can con-
tain a plurality of small ink ribbon cassettes which
can use the cassettes interchangeably, one at a
fime.

To attain these objects, there are provided the
following ink ribbon cassette and the following ther-
mal fransfer printing apparatuses.

A ribbon cassette comprising:

a supply reel on which an unused part of an
ink ribbon is wound;

a take-up reel for taking up a used part of the
ink ribbon; and
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a cassette case holding the supply reel and the
take-up reel such that one of the supply and take-
up reels is able to be pulled out.

A thermal transfer printing apparatus compris-
ing:

a thermal print head;

a main body for holding a ribbon cassette
which comprises a supply reel on which an unused
part of an ink ribbon is wound, a take-up reel for
taking up a used part of the ink ribbon, and a
cassette case holding the supply reel and the take-
up reel such that one of the supply and take-up
reels is able to be pulled out; and

pulling-out means provided in the main body,
for pulling out one of the supply and take-up reels
from the cassette case to a position where the ink
ribbon contacts the thermal print head.

A thermal transfer printing apparatus compris-
ing:

a plurality of ribbon cassettes each comprising
a supply reel on which an unused part of an ink
ribbon is wound, a take-up reel for taking up a
used part of the ink ribbon, and for holding the
supply reel and the take-up reel such that one of
the supply and take-up reels is able to be pulled
out;

a cassette mounting means for mounting the
plurality of ribbon cassettes; and

cassette-moving means for moving a specified
one of the plurality of ribbon cassettes to a pre-
determined position.

This invention can be more fully understood
from the following detailed description when taken
in conjunction with the accompanying drawings, in
which:

FIG. 1 is a sectional view showing a conven-
tional ribbon cassette;

FIG. 2 is a schematic sectional view of a thermal
transfer printer according to an embodiment of
this present invention;

FIG. 3 is a perspective view illustrating in detail
the ribbon cassette used in the printer shown in
FIG. 2;

FIG. 4 is a partly sectional view showing in
detail the reel support of the ribbon cassette
illustrated in FIG. 3;

FIG. 5 is a partly sectional view depicting the
positional relation which the lift mechanism and
the reel drivers assume while the ribbon cas-
sette is mounted in the printer;

FIG. 6 is a view explaining how the reel drivers
and the lift mechanism interact;

FIG. 7 is another view explaining how the reel
drivers and the lift mechanism interact;

FIG. 8 is an exploded view illustrating the cas-
sette-switching mechanism incorporated in the
printer; and
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FIG. 9 is a front view of the cassette-switching

mechanism.

An embodiment of the present invention will
now be described in detail, with reference to the
accompanying drawings.

FIG. 2 shows a thermal transfer printer accord-
ing to an embodiment of the invention. As shown in
FIG. 2, the printer comprises a housing 11, a paper
supplying/ discharging section 12, a printing sec-
tion 13, and a cassette supplying section 14. The
sections 12, 13 and 14 are provided in the housing
11. The paper supplying/discharging section 12
extends from the lower middle part to the left side
of the housing 11. The printing section 13 is lo-
cated at a lower-right part of the housing 11. The
cassette supplying section 14 is arranged above
the printing section 13.

A paper cassette 15 containing a stack of pa-
per sheets P is removably attached to the paper
supplying/discharging section 12. The paper cas-
sette 15 has a pusher plate 16 on its bottom.
Placed on the pusher plate 16 is the stack of paper
sheets P. A pushing lever 17 is hinged to the lower
side of the cassette 15 and can be rotated to lift
the plate 16 from below.

A paper feeding/discharging endless belt 18
horizontally extends above the paper cassette 15
and can be driven counterclockwise, in the direc-
tion of arrow D. The lower half of the endless belt
18 abuts on the topmost of the stacked sheet P
pushed upwards by the pusher plate 16. Thus,
when driven in the direction of arrow D, the belt 18
supplies paper sheets P, one by one, from the
cassette 15 to the printing section 13. The upper
half of the belt 18 serves to transfer the printed
paper sheets P from the printing section 13 toward
the left side of the housing 11.

A roller 19 is provided, contacting the forward
end of the lower half of the belt 18. The roller 19
can be rotated counterclockwise, or in the direction
of arrow D, to prevent any paper sheet P from
being supplied, jointly with the preceding sheet P,
o the printing section 13. In other words, the roller
19 pushes the sheet P back into the paper cassette
15. Further, a paper discharging roller 20 is pro-
vided, contacting the rear end of the upper half of
the belt 18. A paper tray 22 is provided at the
downstream of the paper discharging roller 20 and
extending outside through a paper discharging port
21 made in the left side of the housing 11. When
driven in the direction of the arrow shown in FIG. 2,
the roller 20 transfers onto the tray 22 each printed
paper sheet P the belt 18 has transported from the
printing section 13.

The printing section 13 comprises a platen 24
and a thermal head 25. An image transfer section T
is defined by the platen 24 and the thermal head
25. A lower belt 26a is located beneath the platen
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24, in contact therewith, to feed paper sheets P to
the image transfer section T. An upper belt 26b is
arranged above the platen 24, in contact therewith,
for supplying printed paper sheets P from the
image transfer section T. The thermal head 25 is
held by a bracket 27. When the printer is set into
printing mode, the head 25 takes the position in-
dicated by solid lines, pressing an ink ribbon and a
paper sheet P onto the platen 24 as will be de-
scribed later. When the printer is set into non-
printing mode, the head 25 is rotated counterclock-
wise by a head release mechanism (not shown),
assuming the position 28 indicated by broken lines.

The cassette supplying section 14 has, for ex-
ample, two racks 29a and 29b. Both racks 29a and
29b can slide back and forth, in the direction of
arrow F. The rack 29a holds a ribbon cassette 30a
containing a multi-color ink ribbon 31, whereas the
rack 29b holds a ribbon cassette 30b containing a
black ink ribbon. When one of the two racks is
selected to be used, the other rack stays at a
waiting position.

In the case shown in FIG. 2, the rack 29a is
used, and the rack 29b remains at the waiting
position, because the cassette 30a containing the
multi-color ink ribbon has been selected for use in
the printing section 13. When the multi-color ribbon
31 is used, the thermal head 25 is positioned at the
retracted position 28, and the cassette 30a along
with the supply reel 32 holding the ink ribbon 31 is
pulled from the rack 29a, down into the printing
section 13. Thus, the take-up reel 33 is pulled out
of the ribbon cassette 30a and remains in the rack
29a. The ink ribbon 31 is thereby stretched verti-
cally cally between the supply reel 32 and the
take-up reel 33, extending through the image trans-
fer section T.

When printing is initiated, the thermal head 25
is rotated into the printing position indicated by the
solid lines. The head 25 presses the ink ribbon 31
and the paper sheet P onto the platen 24. The
platen 24 is rotated counterclockwise, in the direc-
tion of arrow G, and cooperates with the lower belt
26a to feed the sheet P to the image transfer
section T in cooperation with the lower belt 26a. At
the same time, the platen 24 cooperates with the
upper belt 26b to transport a printed sheet P to the
paper supplying/discharging section 12. Meanwhile,
the take-up reel 33 is driven by a reel drive mecha-
nism (not shown), taking up the ink ribbon 31 in the
direction of arrow H at the same speed the paper
sheet P is fed along the circumferential surface of
the platen 24. Hence, the thermal head 25 transfers
ink from the ribbon 41 to the sheet P, thereby
printing a multi-color image on the sheet P.

FIG. 3 is a perspective view illustrating in detail
one of the ribbon cassettes 30a or 30b, hereinafter
referred to as "ribbon cassette 30," and FIG. 4
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shows in detail the reel supports of the ribbon
cassette 30.

As shown in FIGS. 3 and 4, the ribbon cassette
30 comprises a bottom member 30-1 and a pair of
reel supporis 30-2. The bottom member 30-1 has
an inner surface which is curved along the circum-
ference of the roll of the ink ribbon 31 wound
around the supply reel 32. The reel supports 30-2
are made integral with the bottom member 30-1,
extending upwards from the ends of the member
30-1, respectively. The shaft of the supply reel 32
has its ends held in the holes made in the lower
end portions of the reel supports 30-2. The shaft of
the take-up reel 33 has its ends held in U-grooves
formed in the upper end portions of the reel sup-
ports 30-2. The take-up reel 33, thus supported by
the reel supports 30-2, can removed from the rib-
bon cassette 30 when moved upwards o a position
indicated by broken lines in FIG. 3.

Two engagement discs 33-1 are coupled fo the
ends of the shaft of the take-up reel 33. The discs
33-1 are coaxial with the take-up reel 33. Each disk
33-1 has an annular recess and is designed fo
engage with a take-up reel driver (later described).
Each disk 33-1 has an axial hole, in which a pin 33-
2 is loosely fitted to slide and forth. The rim of
each disk 33-1 has four grooves 33-3 which are
equidistantly spaced in the circumferential direction
of the disk 33-1. When the disk 33-1 remains
engaged with the take-up reel driver, the projec-
tions of the take-up reel driver fit in the grooves 33-
3. Hence, the engagement disc 33-1 can transmit a
force from the take-up reel driver to the take-up
reel 33.

The pin 33-2 is set in contact with a spline cam
33-4. The spline cam 33-4 is biased outwards, or
toward the reel support 302, by a coil spring 33-5
which is mounted on the shaft of the take-up reel.
Thus, unless the ribbon cassette 30 is set in the
housing 11, the spline cam 33-4 remains fitted in
the cam holder 30-3 of the reel support 30-2 -- by
virtue of the bias of the coil spring 33-5. The cam
33-4 therefore inhibits free rotation of the take-up
reel 33.

Two engagement discs 32-1 are coupled fo the
ends of the shaft of the supply reel 32, respec-
tively. These discs 32-1 are of the same design as
the engagement discs 33-1 which are coupled to
the ends of the shaft of the take-up reel 33. Each
of these discs 32-1 has an axial hole, in which a
pin is loosely fitted to slide and forth. When each
32-1 disc remains engaged with a supply reel
driver (later described), the projections of the sup-
ply reel driver fit in the grooves made in the rim of
the disc 32-1. The engagement disc 32-1 can
therefore transmit a force from the supply reel
driver to the supply reel 32. The pin is set in
contact with a spline cam, which is biased out-
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wards, or toward the reel support 30-2, by a coil
spring (not shown) mounted on the shaft of the
supply reel. Unless the ribbon cassette 30 is set in
the housing 11, the spline cam remains fitted in the
cam holder of the reel support 30-2 -- by virtue of
the bias of the coil spring. The cam therefore
inhibits free rotation of the supply reel 32.

Hence, unless the ribbon cassette 30 is set in
the housing 11, the ink ribbon 31 does not slacken
even if the cassette 30 is, for example, vibrated
with an external force. The ink ribbon 31 is neither
damaged nor pulled out unnecessarily.

A projection 30-4 horizontally protrudes from
one end of the bottom member 30-1. The projec-
tion 30-4 become engaged with the claw of the
cassette holder incorporated in a lift mechanism
(later described), whereby the ribbon cassette 30 is
held in the lift mechanism.

FIG. 5 shows the positional relation which the
lift mechanism and the reel driver assume while the
ribbon cassette 30 is set in the housing 11. Shown
in FIG. 5 are the ribbon cassette 30, the lift mecha-
nism 34 holding the ribbon cassette 30, the take-up
reel driver 35, and the supply reel driver 36.

As can be understood from FIG. 5, the lift
mechanism 34 comprises a cassette holder 43-1, a
claw 34-2, an cam hole 34-3, a lift rod 34-4. Bent in
the form of letter U, the claw 34-2 can engage with
the projection 30-4 of the ribbon cassette 30. The
cam hole 34-3 is an elongated one formed in the
lower beam of the cassette holder 34-1 and ex-
tending in horizontal direction. The lift rod 34-4 has
a cam at its upper end. The cam is slidably fitted
in the cam hole 34-3. The cassette holder 34-1
steadily holds the ribbon cassette 30 when the
claw 34-2 comes into engagement with the projec-
tion 30-4 of the ribbon cassette 30.

As shown in FIG. 5, the take-up reel driver 35
has an end portion 35-1 which opposes the en-
gagement disc 33-1 which is fastened to one end
of the take-up reel 33.

With reference to FIGS. 5, 6 and 7, it will be
explained how the lift mechanism 34, the take-up
reel driver 35, and the supply reel driver 36 op-
erate fo place the ink ribbon 31 in the printing
section 31 and to drive the ink ribbon 31.

First, as shown in FIGS. 5 and 6, the take-up
reel driver 35 is moved in the direction of arrow J
(FIG. 6), toward the ribbon cassette 30, whereby its
end portion 35-1 fits into the engagement disc 33-1
of the take-up reel 33. The pin 33-2 is thereby
pushed into the axial hole of the disc 33-1. The
spline cam 33-4 mounted on the pin 33-2 moves to
the right, coming out of the engagement with the
cam holder 30-3. The take-up reel 33 is released
from the U-grooves (FIG. 3) of the ribbon cassette
30 and held by the take-up reel driver 35. The end
portion 35-1 of the take-up reel driver 35 has on its
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circumferential surface one to four projections (not
shown in FIGS. 5, 6 or 7) which can fit into the four
grooves 33-3 (FIG. 3) made in the rim of disk 33-1.
The driver 35 can therefore fransmit a force to the
take-up reel 33 to rotate the reel 33. The take-up
reel driver 35 is coupled to a drive system (not
shown) comprising an electric motor, gears, tooth-
ed belts and the like, and can be rotated both
forwardly and reversely. A leading end portion of
the ink ribbon 31 is wrapped around the take-up
reel 33. The leading end portion of the ribbon 31 is
much longer than the distance the ribbon cassette
30 is moved downwards from the rack 29a or 29b.

Next, as shown in FIG. 7, the lift rod 34-4 of
the lift mechanism 34 is rotated downwards in the
direction of arrow K (FIG. 6), around a fulcrum (not
shown) and is stopped upon assuming a horizontal
position. The cassette holder 34-1 and the ribbon
cassette 30 held by the holder 34-1 are lowered in
the direction of arrow L until they reach a pre-
scribed lower position, or the image transfer sec-
tion T. The supply reel driver 36, which is located
near this lower position opposes the engagement
disc 32-1 of the supply reel 32. The take-up reel 33
remains at the upper position as shown in FIG. 2,
since it is held by the take-up reel driver 35. The
take-up reel driver 35 rotates counterclockwise,
feeding the leading end portion of the ribbon 31.

Then, as shown in FIG. 7, the supply reel
driver 36 is moved to the right or toward the ribbon
cassette 30, in the direction of arrow M. lis end
portion 36-1 goes into engagement with the en-
gagement disc 32-1 of the supply reel 32. As
stated earlier in the case of the take-up reel 33 and
take-up reel driver 35, the supply reel 32 is thereby
released from the U-grooves (FIG. 3) of the cas-
sette 30 and is coupled to the supply reel driver
36. The supply reel 32 can now be rotated, either
clockwise or counterclockwise.

Now that the cassette holder 34-1 and the
ribbon cassette 30 are located in the image transfer
section T, the thermal head 25 can fransfer ink
from the ribbon 31 fed from the supply reel 32 onto
a paper sheet P.

Thus, a multi-color image can be printed as
can be understood from FIG. 2. When it becomes
necessary to print black characters in the multi-
color image already printed, the thermal head 25 is
rotated to the retracted position 28 shown in FIG. 2.
Then, the take-up reel 33 shown in FIG. 7 is
rotated counterclockwise, taking up that portion
(FIG. 2) of the ink ribbon 31 which is not used and
which stretches from the supply reel 32 to the
image transfer section T (i.e., the printing section).
Next, the supply reel driver 36 is moved back to
the left, setting the supply reel 32 into engagement
with the cam holder 30-3 of the ribbon cassette 30.
Further, the drive system of the lift mechanism 34
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is driven counterclockwise, thus rotating the lift rod
34-4 upwards. The cassette holder 34-1 holding the
ribbon cassette 30 is moved back to the initial
position shown in FIG. 5. The take-up reel driver 35
is rotated clockwise, and the take-up reel 33 takes
up the used portion of the ribbon 31, which strefch-
es between the reel 33 and the image transfer
position (i.e., the printing section).

Thereafter, the take-up reel driver 35 is re-
leased from the engagement disc 33-1 of the take-
up reel 33, and the take-up reel 32 is set into
engagement with the ribbon cassette 30. Nexi, the
racks 29a and 29b (FIG. 2) are moved to the left
such that the ribbon cassette 30b is placed at the
very position the cassette 30a assumed. Then, the
cassette 30b is moved and set into the image
transfer section T in the same way as the cassette
30a was before, stretching the black ink ribbon
vertically. The thermal head 25 can, therefore, print
black characters in the multi-color image.

FIG. 8 is an exploded view of the cassette-
switching mechanism incorporated in the thermal
transfer printer, and FIG. 9 is a front view of this
mechanism. In FIG. 9, part of the construction of
FIG. 8 is omitted. With reference to FIGS. 8 and 9,
the cassette-switching mechanism will be de-
scribed.

The ribbon cassettes 30a and 30b are loaded
into the racks 29a and 29b, being guided by pro-
jections 29a-2 and 29b-2 formed on the opposing
sides of the racks 29a and 29b. As stated earlier,
setting for two different types of ribbon cassette,
for example, a block ribbon cassette and a ribbon
cassette for multi-color printing including yellow,
magenta, and cyan, can be made in this embodi-
ment.

In FIG. 8, the rack 29a and the frame 101a are
provided apart from each other, so as to show the
construction more clearly. However, in actual con-
struction, those two parts are mounted in contact
with each other, as shown in FIG. 9. The same is
true of the rack 29b and the frame 101b.

Two seats 101a-1 and 101b-1 protrude from
the opposing side of the frames 101a and 101b,
and are constructed such that they support the
bottom of the ribbon cassette 30. The seat 101a-1
has a notch 101a-2 (not shown), and the seat 101b-
1 has a notch 101b-2. The lift mechanism 34 is
arranged below these notches 101a-2 and 101b-2.

A gear 103 is mounted on the shaft 105 of an
electric motor 102. The gear 103 is in mesh with a
gear 104a. The gear 104a is mounted on one end
of a shaft 105 and set in mesh with the teeth 29a-3
of the rack 29a. A gear 104b is mounted on the
other end of the shaft 105 of the gear 104a and set
in mesh with the teeth 29b-3 of the rack 29b.
Hence, when the motor 102 is driven, both racks
29a and 29b are simultaneously moved back and
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forth.

The rack 29a has a slit 29a-1, and the rack 29b
a slit 29b-1. The racks 29a and 29b are slidably
connected to the frames 101a and 101b, respec-
tively, by means of fastening members (not
shown), such as screws, which extend through the
slits 29a-1 and 29b-1 and secured at one end fo
the frames 101a and 101b.

When the racks 29a and 29b are moved by
means of the electric motor 102, the ribbon cas-
sette 30 (containing a multi-color ink ribbon 31
consisting of yellow, magenta and cyan parts) is
located at the notches 101a-2 and 101b-2. Then,
guided by these notches 101a-1 and 101b-2, the
ribbon cassette 30 is lowered to the image transfer
section T by means of the lift mechanism 34.

In this manner, two or more ribbon cassettes
can be automatically selected and used, one at a
time, to print a multi-color image or a monochromic
image in the embodiment described above.

In the above embodiment, the cassette sup-
plying section 14 is provided above the printing
section 13, and the ribbon cassette 30 and the
supply reel 32 are lowered from the section 14 to
the printing section 13, thus pulling out the take-up
reel 33 from the cassette 30. The present invention
is not limited to this embodiment only. Rather, the
cassette supplying section 14 may be located be-
low the printing section 14 and the ribbon cassette
30 only may be positioned upside down, so that
the supply reel 32 may be pulled out from the
cassette 30 when the cassette 30 and the take-up
reel 33 are moved upwards. Furthermore, either
reel need not be moved in the vertical direction
only. Instead, the racks 29a and 29b may be posi-
tioned horizontally, so that the supply reel 32 or the
take-up reel 33 may be moved in the horizontal
direction.

As has been described, the present invention
can provide a small ink ribbon cassette for use in a
thermal transfer printing apparatus, characterized in
that a supply reel and ribbon take-up reel remain
within the cassette, almost in contact with each
other, while the cassette is located outside the
printing apparatus or while the cassette mounted in
the printing apparatus and the apparatus remains in
non-printing mode. The cassette is therefore easy
to handle. Being small, it helps to make render the
printing apparatus smaller. The invention can also
provide a thermal transfer printing apparatus which
is designed to use this ink ribbon cassette.

Claims

1. Avribbon cassette (30) comprising:
a supply reel (32) on which an unused part
of an ink ribbon (31) is wound;
a take-up reel (33) for taking up a used
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part of the ink ribbon (31); and

a cassette case holding said supply reel
(32) and said take-up reel (33) such that one of
said supply and take-up reels is able to be
pulled out.

The ribbon cassette (30) according to claim 1,
characterized in that said supply reel (32) and
said take-up reel (33) are secured to said cas-
sette case by means of two engagement mem-
bers, respectively, and prevented from rotating
and moving from said cassette case.

The ribbon cassette (30) according to claim 2,
characterized in that said engagement mem-
bers (33-1) are coupled to and coaxial with
said supply reel (32) and said take-up reel
(33), respectively, and are biased by springs in
a first direction and thereby fastened to said
cassette case.

The ribbon cassette (30) according to claim 3,
characterized in that said engagement mem-
bers (33-1) are set in engagement with a pin
(33-2) coaxial with said supply reel (32) or said
take-up reel (33) and movable back and forth,
and are released from said cassette case when
pushed by said pin (33-2) in a second direction
opposite o said first direction.

The ribbon cassette (30) according to claim 1,
characterized in that said supply reel (32) and
said take-up reel (33) each have an engage-
ment member (33-1) at at least one of ends,
said engagement member (33-1) set in en-
gagement with a reel driving means incor-
porated in a printing apparatus.

The ribbon cassette (30) according to claim 1,
characterized in that said cassette case holds
said take-up reel (33) such that said take-up
reel (33) is removed from said cassette case
when released from engagement with said cas-
sette case achieved by an engagement mem-
ber (33-1).

The ribbon cassette (30) according to claim 1,
characterized in that said cassette case holds
said supply reel (32) such that said supply reel
(32) is removed from said cassette case when
released from engagement with said cassette
case achieved by an engagement member
(33-1).

The ribbon cassette (30) according to claim 1,
characterized in that said cassette case has a
projection (30-4) which is to be coupled to a
device for moving said cassette case.
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A thermal transfer printing apparatus compris-
ing:

a thermal print head (25);

a main body for holding a ribbon cassette
(30) which comprises a supply reel (32) on
which an unused part of an ink ribbon (31) is
wound, a take-up reel (33) for taking up a used
part of the ink ribbon (31), and a cassette case
holding the supply reel (32) and the take-up
reel (33) such that one of the supply and take-
up reels is able to be pulled out; and

pulling-out means provided in said main
body, for pulling out one of said supply and
take-up reels from said cassette case to a
position where the ink ribbon (31) contacts said
thermal print head (25).

The thermal transfer printing apparatus accord-
ing to claim 9, characterized in that said cas-
sette case has a projection and each of the
supply and take-up reels has an engagement
member; said pulling-out means comprises
reel driving means (35, 36) designed to en-
gage with the two engagement members of
said supply reel (32) and said take-up reel
(33), respectively, a case-moving device to en-
gage with said projection to move said cas-
sette case, and means for driving the case-
moving device; said pulling-out means en-
gages with the engagement member of said
take-up reel (33), holds said take-up reel (33)
and moves said case-moving device, moving
said cassette case and said supply reel (32)
contained in said cassette case and pulling out
said take-up reel (33) from said cassette case;
and that part of said ink ribbon (31) which
stretches between said supply reel (32) and
said take-up reel (33) is thereby placed to
contact said thermal head (25).

The thermal transfer printing apparatus accord-
ing to claim 9, characterized in that said cas-
sette case has a projection and each of the
supply and take-up reels has an engagement
member; said pulling-out means comprises
reel driving means (35, 36) designed to en-
gage with the two engagement members of
said supply reel (32) and said take-up reel
(33), respectively, a case-moving device to en-
gage with said projection to move said cas-
sette case, and means for driving the case-
moving device; said pulling-out means en-
gages with the engagement member of said
supply reel (32), holds said supply reel and
moves said case-moving device, moving said
cassette case and said take-up reel (33) con-
tained in said cassette case and pulling out
said supply reel (32) from said cassette case;
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and that part of said ink ribbon (31) which
stretches between said supply reel (32) and
said take-up reel (33) is thereby placed to
contact said thermal head (25).

A thermal transfer printing apparatus compris-
ing:

a plurality of ribbon cassettes (30) each
comprising a supply reel (32) on which an
unused part of an ink ribbon (31) is wound, a
take-up reel (33) for taking up a used part of
the ink ribbon (31), and for holding said supply
reel (32) and said take-up reel (33) such that
one of said supply and take-up reels is able to
be pulled out;

a cassette mounting means for mounting
said plurality of ribbon cassettes (30); and

cassette-moving means for moving a
specified one of said plurality of ribbon cas-
settes (30) to a predetermined position.

The thermal transfer printing apparatus accord-
ing fo claim 12, characterized in that said cas-
sette-moving means comprises drive means
and force-tfransmitting means for transmitting a
force from said drive means fo said casselte
mounting means.

The thermal transfer printing apparatus accord-
ing to claim 12, characterized by further com-
prising a thermal head (25) and pulling-out
means provided in said main body, for pulling
out one of said supply and take-up reels (32,
33) from said cassette case o a position where
the ink ribbon (31) contacts said thermal print
head (25).

A ribbon cassette comprising:

a supply reel (32) on which an unused part
of an ink ribbon (31) is wound;

a take-up reel (33) for taking up a used
part of the ink ribbon (31); and

a cassette case holding said supply reel
(32) and said take-up reel (33) such that one of
the supply and take-up reels is able to be
pulled out,

wherein said supply reel (32) and said
take-up reel (33) are spaced apart by a pre-
determined distance in printing mode such that
a thermal head (25) is positioned between said
supply reel (32) and said take-up reel (33) and
contacts said ink ribbon (31), and are located
close to each other in non-printing mode.
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FIG.3
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FIG.4
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FIG.6
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FIG.8
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