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INK RIBBON CARTRIDGE HAVING A 
PARTICULAR SPOOL AND SPINDLE 

ARRANGEMENT 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a Continuation of application Ser. No. 08/990,732 
?led Dec. 15, 1997, now U.S. Pat. No. 5,913,621 issued Jun. 
22, 1999. The entire disclosure of the prior application is 
hereby incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

The present invention relates to an ink ribbon cartridge 
containing a replaceable wide ink ribbon. 

2. Description of Related Art 
Generally an ink ribbon cartridge is used because of its 

simplicity of handling when a thermal printer is used to print 
on common printing paper. However, when a thermal printer 
(e.g., a line printer) uses a large ink ribbon cartridge, it 
becomes uneconomical if the whole cartridge thrown away 
after use. To obviate this drawback, the ink ribbon alone is 
replaced. 

For this type of ink ribbon, there is employed an ink 
ribbon including a band-like sheet comprising a resin ?lm 
with a layer of ink formed on one side of the ribbon and 
wound around a pair of paper spools. A prior art ink ribbon 
cartridge using this type of ink ribbon was constructed such 
that, at the time of ink ribbon replacement, the cover is 
opened, the used ink ribbon is taken out, and four spindles 
inserted in both ends of a pair of paper spools of the ink 
ribbon are removed and then placed in both ends of one pair 
of paper spools of a new ink ribbon. After the insertion of the 
new ink ribbon into the cover, the cover is closed. 
Subsequently, the ink ribbon cartridge is mounted in a 
printer or a facsimile system as supported by a spindle on 
bearings that transmit the torque to the paper spools through 
the spindles, thereby winding the sheet around the paper 
spool. 

However, the above-described prior art ink ribbon car 
tridge is of such a structure that any one of the four spindles 
can be inserted into either of both ends of a pair of paper 
spools. In addition, in any combination of spindles and 
spools, the ink ribbon is inserted into the cover to allow the 
cover to close. Therefore, failures in printing due to 
improper mounting of the ink ribbon often occurred. 

That is, since a layer of ink is formed on one side of the 
sheet, the ink cannot be transferred to a recording paper if 
the sheet is mounted with the wrong side out. Also, if the 
direction of winding is reversed, the sheet can not be wound 
up, resulting in a failure in printing. 

SUMMARY OF THE INVENTION 

In view of the above-described problem, therefore, it is an 
object of the invention to provide an ink ribbon cartridge 
capable of reliably preventing the improper mounting of an 
ink ribbon. 

In order to accomplish the above-described object, the ink 
ribbon cartridge of the invention has a pair of spools, an ink 
ribbon including a band-like sheet wound around the pair of 
spools and provided with a layer of ink formed on one 
surface thereof, four spindles which have disk-shaped sec 
tions at one end and can be placed, for a speci?c length of 
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2 
the other end, in both ends of the pair of spools, and a cover 
covering the pair of spools around which the sheet is wound 
and having four round holes in which the disk-shaped 
sections of each of the spindles are loosely ?tted. 
The other end of a speci?c one of the four spindles can not 

be placed for the speci?c length in three of the four ends of 
the pair of spools. In addition, three of the four round holes 
formed in the cover are made such that the disk-shaped 
section on one side of the speci?c spindle can not be loosely 
?tted. 

According to the ink ribbon cartridge of the invention, 
since the other end of the speci?c one of four spindles can 
not ?t for a speci?c length in three of the four ends of a pair 
of spools, the other end of a spool in which one side of the 
speci?c spindle can be placed will be unequivocally deter 
mined. In addition, since the disk-shaped section on one side 
of the speci?c spindle can not be ?tted in three of the four 
round holes formed in the cover, the round hole in which the 
disk-shaped section of the speci?c spindle can be loosely 
?tted will also be unequivocally determined. Consequently, 
both the mounting and winding directions of the covered 
sheet will be unequivocally determined, thereby reliably 
preventing improper mounting of the ink ribbon. 

To make is impossible to ?t the other end of the speci?c 
one of four spindles for a speci?c length into any one of 
three of the four ends of a pair of spools, it is suf?cient to 
provide a slot in the axial direction in the end face of the 
spool and a projection on the spindle which is placed in this 
slot, and also to provide a longer slot in one end face of a 
spool on one side and a longer projection on the spindle on 
one side than the other. 

To make it impossible to loosely ?t one side of the 
disk-shaped section of the speci?c spindle in three of four 
round holes formed in the cover, it is necessary to provide, 
for instance, a larger-diameter disk-shaped section of the 
speci?c spindle than the disk-shaped section of the other 
spindles and also to increase the diameter of one of the four 
round holes formed in the cover than that of the outer round 
holes. 

Furthermore, according to another embodiment of the ink 
ribbon cartridge of the invention, the ink ribbon cartridge 
has an ink ribbon including a pair of spools and a band-like 
sheet wound around a pair of spools and provided with a 
layer of ink formed on one side thereof, four spindles which 
have a disk-shaped section at one end and can be placed, for 
a speci?c length of the other end, in the ends of the pair of 
spools; and a cover covering the pair of spools around which 
the sheet is wound, and having four round holes in which the 
disk-shaped section of each of the spindles is loosely ?tted. 
In the ink ribbon cartridge, only a speci?c one of the four 
spindles can ?t for the speci?c length in one of the four ends 
of the pair of spools; and one of the four round holes formed 
in the cover is made such that the disk-shaped section of the 
speci?c spindle can be loosely ?tted therein. 
According to the ink ribbon cartridge of the invention, 

only the other end of the speci?c one of four spindles can be 
placed for a speci?c length in one of the four ends of a pair 
of spools; therefore, the other end of the speci?c one of the 
four spindles is unequivocally determined. In addition, since 
only the disk-shaped section on one side of the speci?c 
spindle can ?t in one of the four round holes formed in the 
cover, the round hole on the side in which the speci?c one 
of the speci?c spindle can ?t is also unequivocally deter 
mined. Therefore, the mounting and winding directions of 
the sheet within the cover are unequivocally determined, 
thus reliably preventing defective mounting of the ink 
ribbon. 
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To make it possible to ?t the other end of the speci?c one 
of four spindles for a speci?c length into only one of the four 
ends of a pair of spools, it is suf?cient to provide a slot in the 
axial direction in the end face of the spool and a projection 
on the spindle Which is placed in this slot, and also to 
provide a shorter slot in one end face on one side of a spool 
and a shorter projection on one of the spindles than the 
others. 

To make it possible to loosely ?t only the disk-shaped 
section on one side of the speci?c spindle in one of four 
round holes formed in the cover, it is necessary to provide, 
for instance, a smaller-diameter disk-shaped section on one 
side of speci?c the spindle than the disk-shaped section of 
the other spindles and also to decrease the diameter of one 
of the four round holes formed in the cover than that of the 
other round holes. 

Furthermore, another embodiment of the ink ribbon car 
tridge of the invention is similar to the ink ribbon cartridge 
discussed above, hoWever tWo slots are formed in the 
circular end face of each of the four ends of a pair of spools. 
The four spindles are each provided With tWo projections 
Which can ?t in a couple of slots in the spool. These tWo 
projections are provided on a speci?c one of the four 
spindles and are arranged at an angle different from other 
three spindles, With respect to the axial center of the speci?c 
spindle. The tWo slots formed in the end face of one of the 
four ends of the spools are arranged at an angle different 
from the other three ends With respect to the center of the end 
face, so that tWo projections provided on a speci?c spindle 
can be placed in the tWo slots. 

The ink ribbon cartridge may be structured such that 
because of the relationship of placing the projection of the 
spindle in the slot of the spool, the speci?c one of the four 
spindles can not ?t for a speci?c length in three of the four 
ends of a pair of spools so that only the other end of a 
speci?c one of the four spindles can ?t for a speci?c length 
in a speci?c one of the four ends of the pair of spools. 
Furthermore, since the slots are formed in the spool body, 
the spool can be more easily be manufactured as compared 
With a spool Which is provided With projections on the inner 
peripheral surface thereof. 

Furthermore, another embodiment of the ink ribbon car 
tridge of the invention is the ink ribbon cartridge as dis 
cussed above, hoWever, With tWo of the four spindles having 
a gear section formed to rotate the spool on the axis. Because 
a gear section is formed on tWo spindles, the sheet can be 
taken up by turning the tWo spindles inserted in one end of 
the pair of spools. Therefore, it is possible to decrease the 
length in the direction of the axis of the spool by the same 
amount as the Width of the gear section as compared With a 
cartridge having the gear section formed on each of the four 
spindles. 

Furthermore, another embodiment of the ink ribbon car 
tridge of the invention is in the ink ribbon cartridge stated 
above and further structured such that a round hole Will be 
opened When the cover is in a closed state; the gear section 
is larger in diameter than the disk-shaped section and is 
positioned on the other end of the spindle; and When the end 
of the spindle on Which the gear section is formed is inserted 
for a speci?c length in the Wrong end of one of a pair of 
spools, the gear section of the spindle is positioned in the 
round hole in the cover, so that the cover Will not close. 

The ink ribbon cartridge of the invention has the folloW 
ing advantage, in that When the other end of the spindle on 
Which the gear section is formed is placed for a speci?c 
length in either end of one of the pair of spools, the cover 
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4 
Will not close because the gear section is positioned in the 
round hole of the cover, thereby preventing defective 
installation, that is, the placement of tWo spindles With the 
gear section into the same spool on one side of the cartridge. 

Furthermore, another embodiment of the ink ribbon car 
tridge of the invention is instructed such that the cover has 
tWo gear cover sections in Which a gear section formed on 
either of the tWo spindles is loosely ?tted, and can be opened 
and closed so that the gear cover section may be formed 
When the cover is closed; on the four spindles are formed 
disk-shaped collar sections Which are larger in diameter than 
the inside diameter of the gear cover section of the cover; 
and When the spindle With the gear section and the spindle 
Without the gear section are placed in mutually opposite 
positions in both ends of one of the pair of spools, and the 
collar section on the spindle Without the gear section is 
positioned in the gear cover section of the cover, the cover 
Will not close. 

The ink ribbon cartridge has the folloWing advantage, in 
that When the spindle With the gear section and the spindle 
Without the gear section are positioned in mutually opposite 
directions in both ends of one of the pair of spools, the collar 
section of the spindle Without the gear section is positioned 
in the gear cover section of the cover to thereby prevent the 
cover from closing. It is, therefore, possible to prevent 
improper mounting of the spindle With the gear section and 
the spindle Without the gear section on one speci?c side of 
a spool. 

Furthermore, another embodiment of the ink ribbon car 
tridge of the invention is structured such that, in the cover 
are formed tWo gear cover sections in Which the gear 
sections formed on tWo spindles are loosely ?tted; the cover 
operating so that the gear cover section Will be formed When 
the cover is closed; on each of the four spindles is formed a 
disk-shaped collar section Which is larger in diameter than 
the inside diameter of the gear cover section of the cover, so 
that When the spindle With the gear section is placed in either 
end of one of the pair of spools, the collar section of one of 
the tWo spindles is positioned in the gear cover section of the 
cover to prevent the cover from closing. 

The ink ribbon cartridge has the advantage that When the 
spindle With the gear section is positioned in both ends of 
one of the pair of spools, the collar section of one of the tWo 
spindles is positioned in the gear cover section of the cover 
to prevent the cover from closing. It is, therefore, possible to 
prevent improper mounting, that is, ?tting of tWo spindles 
With the gear section into the same spool. 

According to the ink ribbon cartridge as explained above, 
since the other end of the speci?c one of four spindles can 
not ?t for a speci?c length in three of four ends of a pair of 
spools, the other end of a spool in Which one side of the 
speci?c spindle can be placed Will be unequivocally deter 
mined; and also since the disk-shaped section on one side of 
the speci?c spindle can not be placed in three of the four 
round holes formed in the cover, the round hole in the cover 
in Which one side of the speci?c spindle can be loosely ?tted 
Will also be unequivocally determined. Consequently, both 
the mounting and Winding directions of the sheet in the 
cover Will be unequivocally determined, thereby reliably 
preventing improper mounting of the ink ribbon. 

Also according to the ink ribbon cartridge of the 
invention, only the other end of the speci?c one of four 
spindles can be ?tted for a speci?c length in one of the four 
ends of a pair of spools; therefore the other end of the 
speci?c one of the four spindles is unequivocally deter 
mined. In addition, since only the disk-shaped section on 
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one side of the speci?c spindle can ?t in one of the four 
round holes formed in the cover, the round hole in the cover 
in Which one side of the speci?c one of the spindles can ?t 
is also unequivocally determined. Consequently, the mount 
ing and Winding direction of the sheet Within the cover are 
unequivocally determined, thus reliably preventing defec 
tive mounting of the ink ribbon. 

Furthermore, according to the ink ribbon cartridge of the 
invention, the ink ribbon cartridge may be structured such 
that, because of the relationship betWeen ?tting the projec 
tions of the spindle in the slots of the spool, the other end of 
the speci?c one of the four spindles can not ?t for a speci?c 
length in three of the four ends of a pair of spools and only 
the other end of a speci?c one of the four spindles can ?t for 
a speci?c length in one of the four ends of the pair of spools. 
Furthermore, since slots are formed in the spool body, the 
spool can be more easily manufactured as compared With a 
spool Which is provided With projections on the inner 
peripheral surface thereof. 

According to the ink ribbon cartridge of the invention, 
because a gear section is formed on tWo spindles the sheet 
can be taken up by turning a pair of spools With these tWo 
spindles inserted in one end of the pair of spools. Therefore, 
it is possible to decrease the length of the ink ribbon 
cartridge in the direction of the axis of the spool by the same 
amount as the Width of the gear section as compared With a 
case Where the gear section is formed on each of the four 
spindles. 

Furthermore, the ink ribbon cartridge has the advantage 
that When the other end of the spindle on Which the gear 
section is formed is placed for a speci?c length in the Wrong 
end of either one of the pair of spools, the cover Will not 
close because the gear section on one side of the spindle is 
positioned in the round hole of the cover, thereby preventing 
defective installation, that is, ?tting of tWo spindles With 
gear sections into the same spool on one side of the ink 
ribbon cartridge. 

Furthermore, the ink ribbon cartridge has the advantage 
that When the spindle With the gear section and the spindle 
Without the gear section are positioned in mutually opposite 
directions in both ends of one of the pair of spools, When the 
collar section of the spindle Without the gear section is 
positioned in the gear cover section of the cover, the cover 
is prevented from closing. It is, therefore, possible to prevent 
improper mounting of the spindle With the gear section and 
the spindle Without the gear section in a spool on one side 
of the ink ribbon cartridge. 

Furthermore, the ink ribbon cartridge of the invention has 
the folloWing advantage, that When spindles With gear 
sections are positioned in both ends of one of the pair of 
spools, the collar section of the other one of the tWo spindles 
is positioned in the gear cover section of the cover on the 
other side of the cartridge to prevent the cover from closing. 
It is, therefore, possible to prevent improper mounting, that 
is, ?tting tWo spindles With the gear section into the spool on 
one side of the ink ribbon cartridge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan vieW of an ink ribbon cartridge according 
to the invention; 

FIG. 2 is a front vieW of the ink ribbon cartridge shoWn 
in FIG. 1; 

FIG. 3 is a bottom vieW of the ink ribbon cartridge shoWn 
in FIG. 1 in an opened position; 

FIG. 4 is a bottom vieW of an ink ribbon mounted in the 
ink ribbon cartridge shoWn in FIG. 1; 
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6 
FIG. 5 is a front vieW of a spool provided in the ink ribbon 

cartridge shoWn in FIG. 1; 
FIG. 6 is a front vieW of another spool provided in the ink 

ribbon cartridge shoWn in FIG. 1; 
FIG. 7 is a front vieW of a spindle provided in the ink 

ribbon cartridge shoWn in FIG. 1; 
FIG. 8 is a side vieW of the spindle shoWn in FIG. 7; 

FIG. 9 is a front vieW of another spindle provided in the 
ink ribbon cartridge shoWn in FIG. 1; 

FIG. 10 is a side vieW of the spindle shoWn in FIG. 9; 
FIG. 11 is a front vieW of another spindle provided in the 

ink ribbon cartridge shoWn in FIG. 1; 
FIG. 12 is a side vieW of the spindle shoWn in FIG. 11; and 
FIG. 13 is a bottom vieW ofa cover in an opened position 

provided in the ink ribbon cartridge shoWn in FIG. 1. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Hereinafter preferred embodiments of a recording appa 
ratus according to the invention Will be particularly 
explained With reference to the accompanying draWings. 

First, the ink ribbon cartridge for use in a recording 
apparatus Will be explained. FIG. 1 is a plan vieW of the ink 
ribbon cartridge according to the invention; FIG. 2 is a front 
vieW of the same; and FIG. 3 is a bottom vieW thereof. In 
FIG. 3, the cover is in an opened position. 
The ink ribbon cartridge 1 is made up of an ink ribbon 2, 

four spindles 3 to 6, and a cover 7. The ink ribbon 2, as 
shoWn in FIG. 4, comprises a pair ofpaper spools 21 and 22, 
and a band-like sheet 23 Wound on these spools 21 and 22. 
The spool 21 and the spool 22 are of the same shape and siZe 
and are cylindrical in shape. The sheet 23 has a ink layer 23A 
formed on one side of the entire surface of, for instance a 
resin ?lm. With the sheet 23 inserted betWeen the recording 
surface of a thermal print head of a thermal printer (e.g., a 
line printer) and the recording paper, the current is supplied 
to the heating element of the thermal print head in accor 
dance With the image data, thereby forming image line after 
image line on the recording paper. At this time, the recording 
paper is positioned on the ink layer 23A side. On one end 
face 21A of the spool 21, as shoWn in FIG. 5, slots 24 and 
25 of speci?c depth are formed in a radial direction. These 
slots 24 and 25 are arranged at an interval of 180 degrees 
around the center of the axis of the spool 21. There are also 
formed slots similar to the slots 24 and 25 in the other end 
face 21B of the spool 21 and in one end face 22A of the 
spool 22. In the other end face 22B of the spool 22, as shoWn 
in FIG. 6, slots 26 and 27 of speci?c depth are formed in the 
radial direction. These slots 26 and 27 are arranged at an 
interval of 150 degrees around the center of the axis of the 
spool 22. 
The spindle 3 is unitarily molded of for instance a resin, 

and, as shoWn in FIGS. 7 and 8, consists of a small-diameter 
portion 31, a disk-shaped section 32, a gear section 33, a 
disk-shaped collar section 34, and a spindle portion 35, 
Which are arranged in the order of mention from one end of 
the spindle to the other. The disk-shaped section 32 mea 
sures larger in diameter than the small-diameter portion 31 
and the spindle portion 35; the gear section 33 is larger in 
diameter than the disk-shaped section 32; and the collar 
section 34 has a larger diameter than the gear section 33. On 
the outer peripheral surface of one end of the spindle portion 
35 are provided projections 36 and 37, Which are arranged 
180 degrees apart from each other around the center of the 
axis of the spindle portion 35. These projections 36 and 37 
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?t in the slots 24 and 25 in one end face 21A of the spool 21 
When the spindle portion 35 of the spindle 3 is placed in one 
end of the spool 21. In the other end of the spindle portion 
35 are formed slots 38 and 39. The spindle 4 is also of the 
same structure, shape and siZe as the spindle 3. 
The spindle 5 is unitarily molded of, for instance, a resin 

and, as shoWn in FIGS. 9 and 10, consists of a small 
diameter portion 51, a disk-shaped section 52, a disk-shaped 
collar section 53, and spindle portion 54, Which are arranged 
in the order of mention from one end of the spindle to the 
other. The disk-shaped section 52 is larger in diameter than 
the small-diameter portion 51 and the spindle portion 54, 
and the collar section 53 measures larger in diameter than 
the disk-shaped section 52. On the outer peripheral surface 
of one end portion of the spindle portion 54 are provided 
projections 55 and 56, Which are arranged 180 degrees apart 
from each other around the center of the axis of the spindle 
portion 54. These projections 55 and 56 ?t in slots in the 
other end face 21B of the spool 21 When the spindle portion 
54 of the spindle 5 is placed in the other end of the spool 21. 
In the other end of the spindle portion 54 are formed slots 57 
and 58. The spindle 5 is of the same shape and siZe as the 
spindle 3 including the disk-shaped section 32 and the collar 
section 34 but does not include the gear section 33. 
The spindle 6 is unitarily molded of for instance, a resin, 

and, as shoWn in FIGS. 11 and 12, comprises a small 
diameter portion 61, a disk-shaped section 62, a disk-shaped 
collar section 63, and a spindle portion 64, Which are 
arranged in the order of mention from one end of the spindle 
toWards the other. The disk-shaped section 62 has a larger 
diameter than the small-diameter portion 61 and the spindle 
portion 64, and the collar section 63 has a larger diameter 
than the disk-shaped section 62. On the outer peripheral 
surface of one end of the spindle portion 64 are projections 
65 and 66, Which are arranged 150 degrees apart from each 
other around the center of the axis of the spindle portion 64. 
These projections 65 and 66 ?t in the slots 26 and 27 of the 
other end face 22B of the spool 22 When the spindle portion 
64 of the spindle 6 is placed in the other end of the spool 22. 
In the other end of the spool portion 64 are formed slots 67 
and 68. The spindle 6 is a little smaller than the disk-shaped 
section 52 of the spindle 5 but is of the same shape and siZe. 
HoWever, the spindle 6 includes the projection 66 disposed 
30 degrees closer to the projection 65. 

The cover 7 is unitarily molded of, for example, a resin, 
and comprises, as shoWn in FIG. 13, a ?rst cylindrical 
section 71, a second cylindrical section 72, and connection 
sections 73 and 74. The ?rst cylindrical section 71 and the 
second cylindrical section 72 are connected by the connect 
ing sections 73 and 74. The ?rst cylindrical section 71 
consists of an upper half section 75, a loWer half section 76, 
and a connecting section 77. The loWer half section 76 is 
rotatable on the center of the connecting section 77. In one 
end Wall of the upper half section 75 and the loWer half 
section 76 are formed semi-circular recesses 78 and 79. A 
round hole is formed by the recesses 78 and 79 When the 
loWer half section 76 is closed. The round hole formed by 
the recesses 78 and 79 is larger in diameter than the 
disk-shaped section 32 of the spindle 3 and smaller in 
diameter than the gear section 33. In the vicinity of one end 
of the upper half section 75 and the loWer half section 76 are 
formed partition Walls 80 and 81. In these partition Walls 80 
and 81 are formed semi-circular recesses 82 and 83. When 
the loWer half section 76 is closed, a round hole is formed 
by the recesses 82 and 83. The round hole has a larger 
diameter than the gear section 33 of the spindle 3 and has a 
smaller diameter than the collar section 34. BetWeen the one 
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end Wall of the upper half section 75 and the loWer half 
section 76 and the partition Walls 80 and 81, a plurality of 
ribs 75A and 76A protrude on the inner peripheral surface of 
the upper half section 75 and the loWer half section 76. The 
projecting ends of these ribs 75A and 76A are ?ush With the 
end Wall of the recesses 82 and 83 formed in the partition 
Walls 80 and 81. A space betWeen the one end Wall of the 
upper half section 75 and the loWer half section 76 and the 
partition Walls 80 and 81 is nearly equal to the Width of the 
gear section 33, and the gear cover section covering the gear 
section 33 is formed by the one end Wall of the upper half 
section 75 and the loWer half section 75, the partition Walls 
80 and 81, and the ribs 75A and 76A. 

In the other end Wall of the upper half section 75 and the 
loWer half section 76 are formed semi-circular recesses 84 
and 85. When the loWer half section 76 is in a closed 
position, a round hole is formed by the recesses 84 and 85. 
The round hole made by the recesses 84 and 85 is larger in 
diameter than the disk-shaped section 52 of the spindle 5 and 
smaller in diameter than the collar section 53. 
The second cylindrical section 72 consists of an upper 

half section 86, a loWer half section 87, and a connecting 
section 88. The loWer half section 87 is rotatable from the 
center of the connecting section 88. In one end Wall of the 
upper half section 86 and the loWer half section 87 are 
formed semi-circular recesses 89 and 90. When the loWer 
half section 87 is in a closed position, a round hole is formed 
by the recesses 89 and 90. The round hole formed by the 
recesses 89 and 90 has a larger diameter than the disk 
shaped section of the spindle 4 and a smaller diameter than 
the gear section 33. In the vicinity of one end of the upper 
half section 86 and the loWer half section 87 are formed 
partition Walls 91 and 92. In these partition Walls 91 and 92 
are formed semi-circular recesses 93 and 94. When the 
loWer half section 87 is in a closed position, a round hole is 
formed by the recesses 93 and 94. The round hole measures 
larger in diameter than the gear section of the spindle 4 and 
smaller than the collar section. BetWeen the one end Wall of 
the upper half section 86 and the loWer half section 87 and 
the partition Walls 91 and 92, a plurality of ribs 86A and 87A 
protrude on the inner peripheral surface of the upper half 
section 86 and the loWer half section 87. The protruding ends 
of these ribs 86A and 87A are ?ush With the end Walls of the 
recesses 93 and 94 formed in the partition Walls 91 and 92. 
A space betWeen the one end Wall of the upper half section 
86 and the loWer half section 87 is nearly equal to the Width 
of the gear section of the spindle 4. Thus, the gear cover 
section covering the gear section of the spindle 4 is formed 
by the one end Walls of the upper half section 86 and the 
loWer half section 86, the partition Walls 91 and 92, and the 
ribs 86A and 87A. 

In the other end Walls of the upper half section 86 and the 
loWer half section 87 are formed semi-circular recesses 95 
and 96. When the loWer half section 87 is in a closed 
position, a round hole is formed by the recesses 95 and 96. 
The round hole formed by the recesses 95 and 96, measures 
larger in diameter than the disk-shaped section 62 of the 
spindle 6, and is smaller in diameter than each of the collar 
section 63, the round hole formed by the recesses 78 and 79, 
the round hole formed by the recesses 84 and 85, and the 
round hole formed by the recesses 89 and 90. 
On the other end of the ?rst cylindrical section 71 is 

provided a locking member 101 for locking and releasing 
the loWer half section 76 With the upper half section 75, as 
shoWn in FIG. 2. The locking member 101 comprises a 
projection 102 that protrudes from the other end of the upper 
half section 75 and a locking section 103 that protrudes from 
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the other end face of the lower half section 76. The locking 
section 103 is secured at the loWer end to the other end face 
of the loWer half section 76, and bends toWard the upper half 
section 75 to engage the projection 102. When the projection 
102 ?ts in the hole formed nearly at center, the projection 
102 engages With the locking section 103, thus locking the 
loWer half section 76 to the upper half section 75. On one 
end face of the ?rst cylindrical section 71 there is also 
provided a locking member similar to the locking member 
101. 
On the other end of the second cylindrical section 72 is 

provided a locking member 105 for locking and releasing 
the loWer half section 87 to the upper half section 86 as 
shoWn in FIG. 2. The locking member 105 consists of a 
projection 106 that protrudes from the other end face of the 
upper half section 86, and a locking member 107 that 
protrudes from the other end face of the loWer half section 
87. The locking section 107 is secured at the loWer end to the 
other end face of the loWer half section 87, and bends toWard 
the upper half section 86 to engage the projection 106. When 
the projection 106 ?ts in the hole formed nearly at center, the 
projection 106 is engaged With the locking section 107, thus 
locking the loWer half section 87 to the upper half section 86. 
On one end face of the second cylindrical section 72 there 
is also provided a locking member similar to the locking 
member 105. 

FIG. 3 shoWs the ink ribbon cartridge properly mounted 
With the spools 21 and 22 of the ink ribbon 2 and With the 
spindles 3 to 6 inserted in the spools When mounted in the 
cover 7. That is, the axial movement of the spool 21 is 
restricted by contact betWeen the collar section 34 of the 
spindle 3 and the partition Walls 80 and 81 of the upper half 
section 75 and the loWer half section 76 of the ?rst cylin 
drical section 71, and also by contact betWeen the collar 
section 53 of the spindle 5 and the other end Walls of the 
upper half section 75 and the loWer half section 76 of the ?rst 
cylindrical section 71. The axial movement of the spool 22 
is restricted by contact betWeen the collar section of the 
spindle 4 and the partition Walls 91 and 92 of the upper half 
section 86 and the loWer half section 87 of the second 
cylindrical section 72. The spool 22 and the spindles 4 and 
6 make up a take-up spindle for taking up the sheet 23, and 
the spool 21 and the spindles 3 and 5 make up a feed spindle 
for feeding the sheet 23. 

To replace a used ink ribbon 2, the cover 7 is opened as 
shoWn in FIG. 3, the used ink ribbon 2 is taken out, the 
spindles 3 to 6 are removed from the spools 21 and 22 of the 
used ink ribbon 2, and then the spindles 3 to 6 are installed 
to the spools 21 and 22 of the neW ink ribbon 2. That is, the 
spindle portion 35 of the spindle 3 is placed in one end of the 
spool 21; the spindle portion 54 of the spindle 5 is placed in 
the other end of the spool 21; the spindle portion of the 
spindle 4 is placed in one end of the spool 22; and the spindle 
portion 64 of the spindle 6 is placed in the other end of the 
spool 22. At this time, as shoWn in FIG. 12, the projections 
65 and 66 of the spindle 6 are 150 degrees apart from each 
other around the axis of the spindle portion 64. Also, as 
shoWn in FIG. 6, since the slots 26 and 27 in the other end 
face 22B of the spool 22 are arranged 150 degrees apart from 
each other around the center of the axis of the spool 22, the 
spindle portion 64 of the spindle 6 can be placed only in the 
other end of the spool 22. That is, When the spindle portion 
64 of the spindle 6 is placed in one end or the other end of 
the spool 21 or in one end of the spool 22, the projection 65 
comes into contact With the end face of the spool 21 or the 
spool 22 and can not be inserted any further beyond this 
position. In addition, When the spindle sections 35 and 54 of 
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the spindle 3 to 5 are ?tted in the other end of the spool 22, 
the projections 36 and 55 or the projections 37 and 56 
contact the end face of the spool 22, and thereafter can not 
be inserted any further beyond this position. Consequently, 
the inserting position of the spindle 6 Will be unequivocally 
determined. It is possible to identify the spindle 6 from 
among the four spindles 3 to 6 according to the angle of the 
projections 65 and 66, but this identi?cation can be done 
more easily by using a different color for the spindle 6 from 
other spindles 3 to 5, for example. 

Furthermore, When the ink ribbon 2 is mounted to the 
cover 7, the spindle 6 Will be set on the other end of the 
second cylindrical section 72 because the round hole in the 
other end Wall of the second cylindrical section 72 is smaller 
than the round hole in either end Wall of the ?rst cylindrical 
section 71 and the round hole in one end Wall of the second 
cylindrical section 72 and therefore only the disk-shaped 
section 62 of the spindle 6 can be loosely placed in the round 
hole. That is, When the spindles 3 to 5 are positioned on the 
other side of the second cylindrical section 72, the round 
hole formed by the recesses 95 and 96 of the upper half 
section 86 and the loWer half section 87 of the second 
cylindrical section 72 is smaller in diameter than the disk 
shaped section 32 of the spindle 3 and the disk-shaped 
section 52 of the spindle 5, the loWer half section 87 can not 
be engaged With the upper half section 86 and the cover 7 
can not be closed accordingly. Consequently, With the ink 
ribbon 2 set in the cover 7, the other end of the spool 22 is 
positioned on the other end side of the second cylindrical 
section 72, and the ink ribbon 2 can be set in the proper 
mounting and Winding directions, accordingly. 

In the meantime, the spindles 3 to 5 can be placed in both 
ends of the spool 21 and in one end of the spool 22. If, 
hoWever, the spindles 3 and 4 are inserted, for example, in 
the both ends of the spool 21, the spool 21 becomes longer 
by the Width of the gear section 33 than the spool of Which 
the spindles 3 and 5 are placed. Therefore, the loWer half 
section 76 of the ?rst cylindrical section 71 can not be 
engaged With the upper half section 75. That is, let us 
suppose that When the disk-shaped section of the spindle 4 
is placed in the recess 84 in the other end Wall of the upper 
half section 75 of the ?rst cylindrical section 71, the collar 
section 34 of the spindle 3 is positioned betWeen one end 
Wall of the upper half section 75 and the partition Wall 80. 
In this position, the rib 75A is provided on the upper half 
section 75 and the rib 76A is provided on the loWer half 
section 76. Therefore, When the loWer half section 76 is 
engaged With the upper half section 75, the inside diameter 
of the gear cover section comprising the one end Wall of the 
upper half section 75 of the ?rst cylindrical section 71, the 
partition Wall 80, the rib 75A and the rib 76A is smaller than 
the diameter of the collar section 34 of the spindle 3. 
Therefore When the collar section 34 of the spindle 3 is 
disposed betWeen one end Wall of the upper half section 75 
and the partition Wall 80, the cover 7 can not be closed. 

In addition, When the collar section 34 of the spindle 3 is 
held in contact With the partition Wall 80 of the upper half 
section 75 of the ?rst cylindrical section 71, the gear section 
of the spindle 4 is positioned in the recess 84 in the other end 
Wall of the upper half section 75 of the ?rst cylindrical 
section 71. The round hole formed by the recess 84 of the 
upper half section 75 and the recess 85 of the loWer half 
section 76 is smaller in diameter than the gear section of the 
spindle 4 and therefore the loWer half section 76 of the ?rst 
cylindrical section 71 can not be engaged With the upper half 
section 75, and therefore the cover 7 can not be closed. 

Furthermore, When the spindle 5 is ?tted in one end of the 
spool 21 and then the spindle 3 in the other end of the spool 
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21, for example, the collar section 53 of the spindle 5 Will 
be positioned in the gear cover section on one end of the ?rst 
cylindrical section 71. Consequently, it becomes impossible 
to engage the loWer half section 76 of the ?rst cylindrical 
section 71 With the upper half section 75 and the cover 7 can 
not be closed. 

If the spindles 3 to 6 are properly set in the spools 21 and 
22 and the spools 21 and 22 thus assembled are not properly 
set in the cover 7, the cover 7 can not be closed. It is, 
therefore, possible to reliably prevent defective setting of the 
ink ribbon 2. The spindle 3 and the spindle 4, being of the 
same shape and siZe, may be mutually changed in position 
Without causing any inconvenience. 

While this invention has been described in conjunction 
With speci?c embodiments thereof, it is evident that many 
alternative, modi?cations, and variations Will be apparent to 
those skilled in the art. Accordingly, preferred embodiments 
of the invention as set forth herein are intended to be 
illustrative, not limiting. Various changes may be made 
Without departing from the spirit and scope of the invention 
as described in the folloWing claims. 
What is claimed is: 
1. An ink ribbon cartridge, comprising: 
an ink ribbon including a band-like sheet With a layer of 

ink formed on one surface thereof; 
a pair of spools for holding the ink ribbon, each of the pair 

of spools having tWo ends, tWo end faces and a hole 
formed in each of the tWo ends, Wherein tWo slots are 
formed in each end face of the pair of spools; and 

four spindles each having one end including a disk-shaped 
section, and an other end, Wherein each of the other 
ends of the four spindles are seated in the holes formed 
in the ends of the pair of spools; 

Wherein the other end of a speci?c one of the four spindles 
can not be seated in the holes formed in the ends of 
three of four ends of the pair of spools, and the other 
ends of the other three of the four spindles can not be 
properly seated in the hole formed in the end of a 
speci?c one of four ends of the pair of spools. 

2. The ink ribbon cartridge of claim 1, Wherein each of the 
four spindles have tWo projections Which ?t in the tWo slots 
formed in each in each end face of the pair of spools. 

3. The ink ribbon cartridge of claim 2, Wherein the tWo 
projections provided on the speci?c one of the four spindles 
are arranged at a different angle from the other three 
spindles, With respect to an axial center of the speci?c 
spindle. 

4. The ink ribbon cartridge of claim 3, Wherein the tWo 
slots formed in a speci?c end face of one of the pair of spools 
are arranged at a different angle from the slots formed in the 
other end faces of the pair of spools With respect to a center 
of the end faces and the tWo projections provided on the 
speci?c one of the four spindles are so formed as to be ?tted 
in the tWo slots formed in the speci?c end face of one of the 
pair of spools. 

5. An ink ribbon cartridge, comprising: 
an ink ribbon including a band-like sheet With a layer of 

ink formed on one surface thereof; 

a pair of spools for holding the ink ribbon, each of the pair 
of spools having tWo ends, tWo end faces and a hole 
formed in each of the tWo ends; and 

four spindles each having one end including a disk-shaped 
section, and an other end, Wherein each of the other 
ends of the four spindles are seated in the holes formed 
in the ends of the pair of spools; 

Wherein the other end of a speci?c one of the four spindles 
can not be properly seated in the holes formed in the 
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ends of three of the four ends of the pair of spools, and 
the other ends of the other three of the four spindles can 
not be seated in the hole formed in the end of a speci?c 
one of the four ends of the pair of spools. 

6. The ink ribbon cartridge of claim 5, Wherein each end 
of the pair of spools has tWo slots, and each of the four 
spindles has tWo projections Which ?t in the tWo slots. 

7. The ink ribbon cartridge of claim 6, Wherein the tWo 
projections on the speci?c one of the four spindles are 
arranged at a different angle from the other three spindles, 
With respect to an axial center of the speci?c spindle. 

8. The ink ribbon cartridge of claim 7, Wherein the tWo 
slots formed in a speci?c end face of one of the pair of spools 
are arranged at a different angle from the slots formed in the 
other end faces of the pair of spools With respect to a center 
of the end faces and the tWo projections provided on the 
speci?c one of the four spindles are so formed as to be ?tted 
in the tWo slots formed in the speci?c end face of one of the 
pair of spools. 

9. A print cartridge, comprising: 
a cartridge body having: 

a ?rst roll holding section having a ?rst half section, a 
second half section pivotally connected along one 
longitudinal edge to the ?rst half section by a con 
nection section, a locking element on each end of the 
?rst roll holding section to lock the ?rst half section 
to the second half section to close the ?rst roll 
holding section, each half section having closed ends 
With an axially aligned recess, the recesses de?ning 
an axially aligned hole in each end of the ?rst roll 
holding section When the ?rst half section and the 
second half section are closed, the holes in both ends 
of the ?rst roll holding section having the same 
diameter; 

a second roll holding section having a ?rst half section, 
a second half section pivotally connected along one 
longitudinal edge to the ?rst half section by a con 
nection section, a locking element on each end of the 
?rst roll holding section to lock the ?rst half section 
to the second half section to close the second roll 
holding section, each half section having closed ends 
With an axially aligned recess, the recesses de?ning 
an axially aligned hole in each end of the second roll 
holding section When the ?rst half section and the 
second half section are closed, the hole in a ?rst end 
of the second roll holding section having a diameter 
equal to the diameter of the holes in the ?rst end and 
second end of the ?rst roll holding section and the 
hole in a second end of the second roll holding 
section having a different diameter; 

a connection structure having a ?rst connection mem 
ber extending from the ?rst end of the ?rst half 
section of the ?rst roll holding section to the ?rst end 
of the ?rst half section of the second roll holding 
section and a second connection member extending 
from the second end of the ?rst half section of the 
?rst roll holding section to the second end of the ?rst 
half section of the second roll holding section; 

a plurality of spindles; and 
a ribbon assembly comprising: 

a ?rst spool; 
a second spool; and 
an ink ribbon rolled on the ?rst spool and attached to 

the second spool to be taken up thereon, the ?rst 
spool comprising a ?rst holloW tube, a ?rst spindle of 
the plurality of spindles mounted to a ?rst end of the 
?rst holloW tube and a second spindle of the plurality 
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of spindles mounted to a second end of the ?rst 
hollow tube; the second spool comprising a second 
holloW tube, a third spindle of the plurality of 
spindles mounted to a ?rst end of the second holloW 
tube and a fourth spindle of the plurality of spindles 
mounted to a second end of the second holloW tube, 
the ?rst and third spindles being identical and each 
having a spindle portion received in a respective ?rst 
end of a one of the ?rst holloW tube and the second 
holloW tube, a disk-shaped collar section, a gear 
section, a disk-shaped section and a small diameter 
portion aWay from the holloW tube, the second and 
fourth spindles having a spindle portion received in 
a second end of a respective one of the ?rst holloW 
tube and the second holloW tube, a disk-shaped 
collar section, a disk-shaped section and a small 
diameter portion aWay from the holloW tube, the 
disk-shaped section of the fourth spindle having a 
different diameter than the disk-shaped section of the 
second spindle. 

10. The print cartridge according to claim 9, Wherein the 
cartridge body is one integral piece. 

11. The print cartridge according to claim 9, Wherein the 
diameter of the hole in the second end of the second roll 
holding section is less than the diameter of the holes in the 
?rst end of the second roll holding section and in both ends 
of the ?rst roll holding section. 

12. The print cartridge according to claim 11, Wherein the 
diameter of the disk-shaped section of the fourth spindle is 
less than the diameter of the disk-shaped section of the 
second spindle. 

13. The print cartridge according to claim 9, Wherein the 
fourth spindle is distinguished by a different color than the 
?rst, second and third spindles. 

14. The print cartridge according to claim 9, further 
comprising a partition Wall in each of the ?rst half section 
and the second half section of the both the ?rst roll holding 
section and the second roll holding section interiorly sepa 
rated from the closed ?rst ends, the partition Walls having 
axial recesses and connected to the closed ?rst ends of the 
?rst roll holding section and the second roll holding section 
by ribs extending betWeen the partition Walls and the closed 
?rst ends. 

15. An ink ribbon cartridge, comprising: 
a cartridge body having a feed housing and a take-up 

housing, the feed housing and the take-up housing each 
having a ?rst section and a second section pivotally 
joined by a connecting section, axial end Walls of the 
?rst section and the second section each having a recess 
so that When the feed housing and the take-up housing 
are closed axially aligned holes are formed in each 
axial end Wall, the ?rst section and the second section 
further having a partition Wall offset from and con 
nected to an adjacent axial end Wall at one end by ribs, 
a recess formed in the partition Wall being larger than 
the recess formed in the axial end Wall from Which 
offset, the recesses in the partition Walls of the ?rst 
section and the second section When closed de?ning a 
gear hole; 

locking members on an exterior surface of the axial end 
Walls for locking the ?rst section to the second section 
of each of the feed housing and the take-up housing; 

a connecting member extending from each axial end of 
the ?rst section of the take-up housing to a correspond 
ing axial end of the ?rst section of the feed housing; 

a plurality of spindles comprising: 
tWo gear spindles, each gear spindle having a spindle 

end, a collar, a gear, a disk-shaped section having a 
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?rst siZe and a small diameter section in sequence, 
extending from the spindle portion and adjacent the 
collar are tWo projections offset from one another by 
180°; 

a feed spindle having a spindle portion, a collar, a 
disk-shaped section of the ?rst siZe, and a small 
diameter portion, extending from the spindle portion 
and adjacent the collar are tWo projections offset 
from one another by 180°; and 

a take-up spindle having a spindle portion, a collar, a 
disk-shaped section having a second siZe, and a 
small diameter portion, extending from the spindle 
portion and adjacent the collar are tWo projections 
offset from one another at an angle different than 
180°; and 

a ribbon assembly comprising: 
a holloW feed spool having a pair of slots in each end, 

the slots off-set by 180°, and 
a holloW take-up spool having a pair of slots in each 

end, the slots at one end being off-set by 180°, the 
slots at the other end being off-set at the angle other 
than 180°, Wherein a gear spindle is received in the 
one end of each of the feel spool and the take-up 
spool, the gear of each gear spindle being seated in 
the gear hole of a respective one of the feed housing 
and the take-up housing, the take-up spindle being 
received in the other end of the take-up spool With 
the disk-shaped section seated in the hole de?ned by 
the recesses in the ?rst section and the second section 
of the take-up housing and the feed spindle seated in 
the other end of the feed spool With the disk-shaped 
section seated in the hole de?ned by the recesses in 
the ?rst section and the second section of the feed 
housing. 

16. A print cartridge body, comprising: 
a?rst roll holding section having a?rst halfsection, 
a second half section pivotally connected along one 

longitudinal edge to the?rst halfsection by a connec 
tion section, a locking element on each end ofthe?rst 
roll holding section to lock the?rst halfsection to the 
second half section to close the first roll holding 
section, each half section having closed ends with an 
axially aligned recess, the recesses defining an axially 
aligned hole in each end ofthe?rst roll holding section 
when the first half section and the second half section 
are closed, the holes in both ends of the first roll 
holding section having the same diameter; 

a second roll holding section having a?rst halfsection, a 
second half section pivotally connected along one 
longitudinal edge to the?rst halfsection by a connec 
tion section, a locking element on each end ofthe?rst 
roll holding section to lock the?rst halfsection to the 
second half section to close the second roll holding 
section, each half section having closed ends with an 
axially aligned recess, the recesses defining an axially 
aligned hole in each end of the second roll holding 
section when the first half section and the second half 
section are closed, the hole in a first end of the second 
roll holding section having a diameter equal to the 
diameter ofthe holes in the?rst end and second end of 
the?rst roll holding section and the hole in a second 
end ofthe second roll holding section having a dijjrerent 
diameter; and 

a connection structure having a first connection member 
extending from the first end of the first half section of 
the?rst roll holding section to the?rst end ofthe?rst 
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half section of the second roll holding section and a 
second connection member extending from the second 
end of the first half section of the first roll holding 
section to the second end of the first half section of the 
second roll holding section. 

17. An ink ribbon cartridge body, comprising: 
afeed housing and a take-up housing, the feed housing 
and the take-up housing each having afirst section and 
a second section pivotally joined by a connecting 
section, axial end walls of the first section and the 
second section each having a recess so that when the 
feed housing and the take-up housing are closed axially 
aligned holes are formed in each axial end wall, the 
first section and the second section further having a 
partition wall o?set from and connected to an adjacent 
axial end wall at one end by ribs, a recessformed in the 
partition wall being larger than the recessformed in the 
axial end wall from which o?set, the recesses in the 
partition walls of the first section and the second 
section when closed defining a gear hole, 

locking members on an exterior surface ofthe axial end 
walls for locking the first section to the second section 
of each of the feed housing and the take-up housing; 
and 

a connecting member extendingfrom each axial end ofthe 
first section of the take-up housing to a corresponding 
axial end ofthefirst section ofthefeed housing, a size 
ofthe hole in the axial end ofthefeed housing adjacent 
the gear hole in the partition wall, and the hole in the 
axial end ofthe take-up housing adjacent the gear hole 
in the partition wall, the hole in the other axial end of 
the feed housing having substantially the same size, 
and a size of the hole in the axial end of the take-up 
housing being dijferent than the three holes having 
substantially the same size. 

18. An ink ribbon cartridge, comprising: 
an ink ribbon including a band-like sheet with a layer of 

ink formed on one surface thereof; 
a pair ofspools for holding the ink ribbon, each of the 
pair of spools having two ends, two end faces, and a 
holeformed in each ofthe two ends; 

four spindles each having one end including a disk 
shaped section, and an other end, wherein each of the 
other ends ofthefour spindles are seated in the holes 
formed in the ends ofthe pair ofspools; and 

a cover covering the pair of spools and having four round 
holes in which the disk-shaped section of each of the 
four spindles is fitted, three round holes of the four 
round holesformed in the cover are ofafirst size and 
one round hole ofthefour round holes is ofa second 
size. 

19. The ink ribbon cartridge according to claim 18, 
wherein the one hole is formed in a portion of the cover 
receiving a take-up spool ofthe pair ofspools. 

20. The ink ribbon cartridge according to claim 18, 
wherein the cover comprises: 

a take-up portion; 
a supply portion; and 
connection members extending from axial ends between 

the take-up portion and the supply portion, a round 
hole in each axial end of each ofthe take-up portion 
and the supply portion, the one round hole being 
formed in one axial end ofthe take-up portion. 

2]. An ink ribbon cartridge, comprising: 
an ink ribbon including a band-like sheet with a layer of 

ink formed on one surface thereof; 
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16 
a pair ofspools for holding the ink ribbon, each of the 
pair of spools having two ends, two endfaces and a 
hole formed in each of the two ends; 

four spindles each having one end including a disk 
shaped section, and an other end, wherein each of the 
other ends ofthefour spindles are seated in the holes 
formed in the ends ofthe pair ofspools; and 

a cover covering thepair ofspools and havingfour round 
holes in which the disk-shaped sections of the four 
spindles are fitted, wherein three of the four round holes 
formed in the cover areformed to have substantially the 
same size, one of the four round holes formed in the 
cover is formed to have a smaller size. 

22. An ink ribbon cartridge, comprising: 
an ink ribbon including a band-like sheet with a layer of 

inkformed on one surface thereof; 
a pair ofspools for holding the ink ribbon, each of the 
pair of spools having two ends, two endfaces and a 
hole formed in each of the two ends; 

four spindles each having one end including a disk 
shaped section, and an other end, wherein each of the 
other ends ofthefour spindles are seated in the holes 
formed in the ends ofthe pair ofspools; and 

a cover covering thepair ofspools and havingfour round 
holes in which the disk-shaped section of the four 
spindles arefitted, wherein the other end ofthree ofthe 
four spindles cannot be properly seated in the hole 
formed in one ofthefour ends ofthepair ofspools, and 
a specific one of the four round holes formed in the 
cover is smaller than the other three of the four round 
holes formed in the cover 

23. An ink ribbon cartridge, comprising: 
an ink ribbon including a band-like sheet with a layer of 

inkformed on one surface thereof; 
a pair ofspools for holding the ink ribbon, each of the 
pair of spools having two ends, two endfaces and a 
hole formed in each of the two ends, wherein two slots 
areformed in each endface ofthe pair ofspools; 

four spindles each having one end including a disk 
shaped section, and an other end, wherein each of the 
other ends ofthefour spindles are seated in the holes 
formed in the ends ofthe pair ofspools and the other 
end of three of the four spindles can not be properly 
seated in the holesformed in the end ofone ofthefour 
ends ofthe pair ofspools; and 

a cover covering thepair ofspools and havingfour round 
holes in which the disk-shaped section of each ofthe 
four spindles is fitted, wherein one of the four round 
holes formed in the cover is formed smaller than the 
other three ofthefour round holes. 

24. An ink ribbon detachably installed in an ink ribbon 
cartridge, comprising: 

a band-like ink ribbon sheet with a layer ofinkformed on 
one surface thereof; 

a pair ofspoolsfor holding the ink ribbon sheet, each of 
the pair ofspools having two ends, two endfaces, and 
a holeformed in each ofthe two ends, wherein only two 
slots are formed in each end face of the pair of spools 
and the two slotsformed in a specific endface ofone 
ofthe pair ofspools are arranged at a dijferent angle 
from the slotsformed in the other endfaces ofthe pair 
of spools with respect to a center of the end faces; and 

four spindles each having one end including a disk 
shaped section, and an other end, wherein the ends of 
three of the four spindles have two projections that can 
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be seated in the two slots ofthe endfaces ofthe pair of 
the spools except the speci?c end face. 

25. An ink ribbon cartridge detachably installed in a 
printing device, comprising: 

an ink ribbon including a band-like sheet with a layer of 
ink formed on one surface thereof} 

a pair ofspools for holding the ink ribbon, each of the 
pair of spools having two ends, two end faces, and a 
holeformed in each ofthe two ends; 

four spindles each having one end including a disk 
shaped section, and an other end, wherein two ofthe 
four spindles each have a gear section formed to rotate 
the spools on thefour spindles, the two spindles having 
the gear section beingprovided on the same side ofthe 
endfaces ofthepair ofspools, and the gear sections of 

18 
the two spindles each having a same diameter and a 
same gear ratio, wherein the gear sections of the two 
spindles are engagable with two gears provided in the 
printing device to rotate each spool when the ink ribbon 
cartridge is installed in the printing device; and 

a cover covering thepair ofspools and havingfour round 
holes in which the disk-shaped section of the four 
spindles are?tted, wherein the other end ofthree ofthe 
four spindles cannot be properly seated in the hole 
formed in one ofthefour ends ofthepair ofspools, and 
a specific one of the four round holes formed in the 
cover is smaller than the other three of the four round 
holes formed in the cover 

* * * * * 
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