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(57) ABSTRACT 

A mechanism for selectively switching tWo drive transmis 
sion systems by one driving source is provided and a rocking 
lever Which can be rocked betWeen a ?rst drive transmission 
gear of a ?rst drive transmission system and a ?rst drive 
transmission gear of a second drive transmission system 
respectively located on both sides of a drive shaft is pro 
vided. A rocking gear located betWeen both drive transmis 
sion gears and selectively engaged With both drive trans 
mission gears by the rock for transmitting driving force from 
the driving source is attached to the rocking lever and a 
locking means locks the rocking lever in a state that the 
locking means is engaged With either of the both drive 
transmission gears. The ?rst drive transmission system and 
the second drive transmission system are connected to a 
drive unit normally and reversely rotated. At least one ?at 
side is formed in the above locking means and a ?at side 
Which can come in contact With the ?at side of the locking 
means is formed in a ?tted part. Asecure lock can be realized 
by touching these both sides in locking. 
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POWER TRANSMISSION SWITCHING DEVICE, 
ROCKING LEVER LOCKING DEVICE IN POWER 

TRANSMISSION SWITCHING DEVICE AND 
POWER TRANSMISSION SWITCHING 

DEVICE-APPLIED RECORDING APPARATUS 

BACKGROUND OF INVENTION 

[0001] 1. Field of invention 

[0002] The present invention relates to a power transmis 
sion switching device for selectively switching two drive 
transmission systems and transmitting driving force from 
one driving source to the selected drive transmission system, 
a locking device for securely locking the engagement of 
gears in the selected drive transmission system in the power 
transmission switching device and a recording apparatus 
provided with the power transmission switching device for 
individually driving the two drive transmission systems by 
one driving source. 

[0003] 2. Related art 

[0004] If the driving force of one driving source such as a 
motor is individually transmitted to two driven systems and 
utiliZed, a power transmission switching device may be 
provided halfway to the driven systems to switch the trans 
mission of the driving force. 

[0005] For a conventional type eXample of such a power 
transmission switching device, as disclosed in Japanese 
published uneXamined patent application Hei. 9-169121 for 
example, there is structure that a driving gear having a long 
dimension in an aXial direction is provided on the side of a 
driving source, a ?rst driven gear and a second driven gear 
respectively connected to different drive units are provided 
on the side of driven transmission mechanisms and further, 
a slide gear which is always engaged with the driving gear 
and can be slid in the aXial direction of the driving gear is 
provided between the driving gear and the ?rst driven gear 
or the second driven gear. In such structure, when the slide 
gear is located on the one side in the aXial direction of the 
driving gear, driving force is transmitted to the ?rst driven 
gear, when the slide gear is slid to the other side in the aXial 
direction of the driving gear, driving force is transmitted to 
the second driven gear and the transmission of a drive to the 
?rst driven gear is disconnected. 

[0006] Also, for another conventional type eXample of the 
power transmission switching device, there is structure that 
a gear train for a paper supply roller of a printer and a gear 
train for a paper feeding roller are switched by a switching 
device as disclosed in Japanese published uneXamined 
patent applications Hei. 10-129057 and Hei. 10-129895. The 
above switching device operates a switching lever utiliZing 
the movement of a carriage to a home position to execute the 
connection and the release of the connection of gear trains. 

[0007] However, in a mechanism provided with the former 
slide gear, there is a problem that as a ?Xed or longer 
dimension in a direction in which the slide gear is slid is 
required, a compact power transmission switching device 
cannot be realiZed and the whole switching device is large 
siZed. 

[0008] Also, in the latter switching device, as the move 
ment of a carriage to a home position operates a switching 
lever, throughput is eXtended by time when the carriage is 
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moved. There is a problem that as structure that the carriage 
presses the switching lever to slide a gear is adopted, the 
structure is complicated and the switching device is thick 
ened in a direction in which the gear is slid. 

[0009] To solve these problems, the adoption of a planet 
gear which can be selectively engaged with each drive 
transmission gear of two drive transmission systems is 
conceivable. However, in this case, when the planet gear is 
normally and reversely rotated in a state that it is engaged 
with either of the two drive transmission gears, gears are 
sometimes separated and a situation that all teeth are not 
engaged occurs unless a rocking lever is tightly ?Xed in a 
state that the planet gear is engaged with the drive trans 
mission gear. 

[0010] A ?rst object of the present invention is to provide 
a power transmission switching device provided with rela 
tively simple and compact structure including a mechanism 
for selectively switching two power transmission systems by 
one driving source. 

[0011] A second object of the present invention is to 
provide a rocking lever locking device for tightly locking the 
rocking lever in a state that a planet gear is engaged with 
either of two drive transmission gears in a power transmis 
sion switching device. 

[0012] A third object of the present invention is to provide 
a miniaturiZed recording apparatus including a power trans 
mission switching device the structure of which is simple 
and compact for individually driving two drive transmission 
systems by one driving source. 

SUMMARY OF THE INVENTION 

[0013] To achieve the above objects, according to a ?rst 
aspect of the present invention, a power transmission 
switching device provided with a mechanism for selectively 
switching two drive transmission systems connected to one 
driving source and comprising a ?rst drive transmission gear 
of a ?rst drive transmission system, a ?rst drive transmission 
gear of a second drive transmission system, a rocking lever 
which can be rocked between the ?rst drive transmission 
gear of the ?rst drive transmission system and the ?rst drive 
transmission gear of the second drive transmission system, 
a planet gear attached to the rocking lever, located between 
the above both drive transmission gears and selectively 
engaged with the above both drive transmission gears by the 
rock of the rocking lever for transmitting driving force from 
the driving source and locking means for locking the rocking 
lever in a state that the planet gear is engaged with either of 
the two drive transmission gears wherein the ?rst drive 
transmission gear of the ?rst drive transmission system and 
the ?rst drive transmission gear of the second drive trans 
mission system are located on both sides of the drive shaft 
of the driving source and the ?rst and second drive trans 
mission systems are connected to a drive unit normally and 
reversely rotated is provided. 

[0014] According to the above con?guration, driving force 
from the driving source can be selectively transmitted to the 
?rst and second drive transmission systems by rolling the 
planet gear between the ?rst drive transmission gear of the 
?rst drive transmission system and the ?rst drive transmis 
sion gear of the second drive transmission system. If the 
planet gear is rotated clockwise and counterclockwise, that 
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is, if it is normally and reversely rotated, the planet gear is 
also never separated from the ?rst drive transmission gear of 
each drive transmission system by locking the rocking lever 
by the above locking means. Therefore, gears are prevented 
from being separated and a situation that all teeth are not 
engaged is prevented from occurring. 

[0015] Also, according to another aspect of the present 
invention, another poWer transmission sWitching device 
provided With a mechanism for selectively sWitching tWo 
drive transmission systems connected to one driving source 
and comprising a ?rst drive transmission gear of a ?rst drive 
transmission system, a ?rst drive transmission gear of a 
second drive transmission system, a rocking lever Which can 
be rocked betWeen the ?rst drive transmission gear of the 
?rst drive transmission system and the ?rst drive transmis 
sion gear of the second drive transmission system, a planet 
gear attached to the rocking lever, located betWeen the above 
both drive transmission gears, rolled on a locus betWeen the 
above both drive transmission gears and selectively engaged 
With the both drive transmission gears by the rock of the 
rocking lever for transmitting driving force from the driving 
source and rocking lever holding means for advancing or 
backing the rocking lever on the above locus to regulate the 
above roll of the planet gear in a state that the planet gear is 
engaged With either of the tWo drive transmission gears 
Wherein the ?rst drive transmission gear of the ?rst drive 
transmission system and the ?rst drive transmission gear of 
the second drive transmission system are located on both 
sides of the drive shaft of the driving source and the ?rst and 
second drive transmission systems are connected to a drive 
unit normally and reversely rotated is provided. 

[0016] According to the above con?guration, the similar 
action and effect are also acquired. The rocking lever lock 
ing means disclosed in claim 1 and the rocking lever holding 
means disclosed in claim 2 can respectively eXecute the 
above locking operation and the above operation for an 
advance and backing both in a direction along the rocked 
face (the rolled face) of the rocking lever and in a direction 
perpendicular to the above direction. In either direction, only 
the displacement of the planet gear on the rocked face of the 
rocking lever and the rocking lever occurs. 

[0017] Also, according to another aspect of the present 
invention, in the above poWer transmission sWitching 
device, the above rocking lever is supported by a shaft Which 
is the same or parallel as/to the above drive shaft so that the 
rocking lever can be rocked and has a peripheral margin 
equivalent to a part of a circumference, and the above 
locking means or the rocking lever holding means can be 
?tted to a part of the peripheral margin of the rocking lever 
in a state that the above planet gear is engaged With either 
of the above tWo drive transmission gears to regulate the 
rock of the rocking lever. 

[0018] According to the above con?guration, the rocking 
lever is supported by a shaft Which is the same or parallel 
as/to the drive shaft so that the rocking lever can be rocked 
and as the rocking lever is rocked, the peripheral margin of 
the planet gear is moved, draWing an arc-shaped locus. The 
above locking means or the rocking lever holding means is 
?tted to a part of the peripheral margin on the Way of a locus 
of the movement on the peripheral margin in a state that the 
planet gear is engaged With either of the tWo drive trans 
mission gears and locks the position of the planet gear 
attached to the rocking lever. 
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[0019] Also, according to another aspect of the present 
invention, in the above poWer transmission sWitching 
device, the above rocking lever is supported by a shaft Which 
is the same or parallel as/to the above drive shaft so that the 
rocking lever can be rocked, its free end functions as a ?tting 
part, and the above locking means or the rocking lever 
holding means is ?tted to the above ?tting part in a state that 
the planet gear is engaged With either of the tWo drive 
transmission gears to regulate the rock of the rocking lever. 

[0020] In this aspect, the structure of the rocking lever is 
different from that disclosed in claim 3, hoWever, the action 
and effect are common. 

[0021] Also, according to another aspect of the present 
invention, the above poWer transmission sWitching device is 
further provided With a sun gear engaged With the drive shaft 
of the driving source and the planet gear revolves around a 
part of the periphery of the sun gear. 

[0022] According to the above con?guration, the sun gear 
is rotated by the rotation of the drive shaft and as the sun 
gear is rotated, the planet gear revolves around the sun gear 
until the planet gear is engaged With the ?rst drive trans 
mission gear of one drive transmission system. Also simi 
larly, the planet gear revolves around the sun gear in the 
reverse direction by reversely rotating the drive shaft until 
the planet gear is engaged With the ?rst drive transmission 
gear of the other drive transmission system. 

[0023] Also, according to another aspect of the present 
invention, in the above poWer transmission sWitching 
device, the above ?rst drive transmission system is con 
nected to a pump for discharging ink from an ink storage 
tank for jetting poWer recovery operation of an ink-jet 
printer. According to the above con?guration, When the ?rst 
drive transmission gear of the ?rst drive transmission system 
is normally rotated, the pump sucks ink and When the ?rst 
drive transmission gear is reversely rotated, the operation for 
sucking ink of the pump is stopped or the crush of a tube 
built in the pump by a pressing ember can be released. 

[0024] Also, according to another aspect of the present 
invention, in the above poWer transmission sWitching 
device, the above second drive transmission system is con 
nected to a paper feeding roller of a printer. According to the 
above con?guration, the normal rotation and the reverse 
rotation of the paper feeding roller of a printer can be 
controlled and a state in Which paper is fed can be precisely 
adjusted. 

[0025] Also, according to another aspect of the present 
invention, the above driving source, at least the ?rst drive 
transmission gear of the above ?rst drive transmission 
system, at least the ?rst drive transmission gear of the above 
second drive transmission system, the above rocking lever, 
the above planet gear and the above locking means or the 
above rocking lever holding means are united. According to 
the above con?guration, assembly Work is completed in a 
short time only by building the united members as they are 
in a device for the poWer transmission sWitching device to 
be built. 

[0026] Also, a rocking lever locking device in another 
aspect of the present invention in a poWer transmission 
sWitching device comprising one driving source, a mecha 
nism for selectively sWitching the tWo ?rst and second drive 
transmission systems respectively connected to the above 
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driving source, a ?rst drive transmission gear of a ?rst drive 
transmission system, a ?rst drive transmission gear of a 
second drive transmission system, a rocking lever Which can 
be rocked betWeen the ?rst drive transmission gear of the 
?rst drive transmission system and the ?rst drive transmis 
sion gear of the second drive transmission system, a planet 
gear attached to the rocking lever, located betWeen the above 
both drive transmission gears, rolled on a locus betWeen the 
both drive transmission gears and selectively engaged With 
the both drive transmission gears by the rock of the rocking 
lever for transmitting driving force from the driving source 
and locking means for regulating the roll of the rocking lever 
in a state that the planet gear is engaged With either of the 
tWo drive transmission gears Wherein the ?rst drive trans 
mission gear of the ?rst drive transmission system and the 
?rst drive transmission gear of the second drive transmission 
system are located on both sides of the drive shaft of the 
driving source, the above locking means backs on a locus on 
Which the rocking lever is rocked and regulates the roll of 
the planet gear and the ?rst and second drive transmission 
systems are connected to a drive unit normally and reversely 
rotated is provided. 

[0027] According to the above con?guration, as the above 
locking means backs on a locus on Which the rocking lever 
is rocked and regulates the roll of the planet gear, the 
structure is simpli?ed and unnecessary roll can be securely 
prevented in a state that the planet gear is engaged With 
either of the tWo drive transmission gears. Therefore, even 
if the ?rst and second drive transmission systems are con 
nected to a drive unit normally and reversely rotated, gears 
are prevented from being separated and a situation that all 
teeth are not engaged is prevented from occurring. 

[0028] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, a ?tted 
part is formed in the above rocking lever, at least one ?at 
side is formed in a ?tting part ?tted to the above ?tted part 
of the above locking means and a ?at side Which can come 
in contact With the above ?at side is formed in the ?tted part 
of the rocking lever. 

[0029] According to the above con?guration, the ?at side 
of the ?tting part formed in the above locking means comes 
in contact With the ?at side of the ?tted part and securely 
locks the rock of the rocking lever. 

[0030] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, each 
?tted part is formed at both ends of the peripheral margin of 
the rocking lever and tWo opposite ?at sides Which can come 
in contact With the ?at side of each ?tted part are formed in 
the ?tting part of the locking means. 

[0031] According to the above con?guration, When the 
rocking lever is rocked on the left side, the Whole ?at side 
on the left side of the ?tting part of the locking means comes 
in contact With the ?at side of the ?tted part on the right side 
and locks it and When the rocking lever is rocked on the right 
side, the Whole ?at side on the right side of the ?tting part 
of the locking means comes in contact With the ?at side of 
the ?tted part on the left side and locks it. 

[0032] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, a ?at 
loWer surface is formed in the ?tting part of the above 
locking means and a ?tted surface Which can come in 
contact With the loWer surface of the ?tting part is formed in 
the above ?tted part. 
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[0033] According to the above con?guration, the above 
locking means is ?tted into the ?tted part by touching the ?at 
loWer surface of the ?tting part of the locking means to the 
?tted surface of the ?tted part and a securer lock can be 
realiZed. 

[0034] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, the 
above rocking lever is supported by a shaft Which is the 
same or parallel as/to the above drive shaft so that the 
rocking lever can be rocked and the peripheral margin of the 
rocking lever is formed in the shape of an arc. 

[0035] According to the above con?guration, When the 
rocking lever is rocked, the loWer end of the ?tting part of 
the above locking means is guided along the peripheral 
margin of the rocking lever and When the position of the 
locking means and the position of the ?tted part are regis 
tered, the locking means automatically enters the ?tted part 
and is ?tted into the ?tted part. 

[0036] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, the 
?tting part of the above locking means is alWays pressed on 
the side of the ?tted part and the released of the ?tting of the 
?tting part from the ?tted part is operated by a solenoid. 

[0037] According to the above con?guration, as the above 
locking means alWays tries to continue to be ?tted into the 
?tted part, a securer locked state can be realiZed and the 
locked state can be released by operating the solenoid only 
When necessary. 

[0038] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, the 
above rocking lever is supported by a shaft Which is the 
same or parallel as/to the above drive shaft so that the 
rocking lever can be rocked, its free end functions as a ?tting 
part and the above locking means can be ?tted into the ?tted 
part in a state that the above planet gear is engaged With 
either of the above tWo drive transmission gears to regulate 
the rock of the rocking lever. 

[0039] According to the above con?guration, substantially 
the similar act and effect to those in the present invention 
disclosed in claim 10 are acquired. 

[0040] Also, according to another aspect of the present 
invention, in the above rocking lever locking device, the 
above locking means is provided With a lock pin Which can 
be advanced and backed in a direction perpendicular to a 
direction in Which the rocking lever is rocked by eXternal 
force and is formed so that the roll of the rocking lever is 
regulated by the above advance and backing of the lock pin 
in a state that the above planet gear is engaged With either 
of the above tWo drive transmission gears. 

[0041] According to the above con?guration, in the case 
of structure that the rocking lever is locked and the lock is 
released utiliZing the movement of the carriage of a printer 
to a home position, no problem of large siZe in a conven 
tional type occurs because the planet gear and others are 
located on the rocked surface and unchanged even if the lock 
pin is moved in the same direction as the carriage. 

[0042] Also, a recording apparatus in another aspect of the 
present invention provided With a poWer transmission 
sWitching device for individually driving tWo driven units by 
one driving source comprising a ?rst drive transmission gear 
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of a ?rst drive transmission system, a ?rst drive transmission 
gear of a second drive transmission system, a switching 
member Which can be rocked betWeen the ?rst drive trans 
mission gear of the ?rst drive transmission system and the 
?rst drive transmission gear of the second drive transmission 
system, a rocking gear attached to the sWitching member, 
located betWeen the above both drive transmission gears and 
individually engaged With the ?rst and second drive trans 
mission gears by the rock of the sWitching member for 
transmitting driving force from the driving source and 
locking means for locking the sWitching member in a state 
that the rocking gear is engaged With either of the ?rst and 
second drive transmission gears Wherein the ?rst drive 
transmission gear of the ?rst drive transmission system and 
the ?rst drive transmission gear of the second drive trans 
mission system are located on both sides of the drive shaft 
of the driving source and the ?rst and second drive trans 
mission systems are respectively connected to tWo driven 
units normally and reversely rotated is provided. 

[0043] According to the above con?guration, driving force 
from the driving source can be individually transmitted to 
the ?rst drive transmission system and the second drive 
transmission system by rocking the rocking gear betWeen 
the ?rst drive transmission gear of the ?rst drive transmis 
sion system and the ?rst drive transmission gear of the 
second drive transmission system. Hereby, the structure of 
the poWer transmission sWitching device for individually 
driving tWo driven units by one driving source can be 
simpli?ed and made compact and the Whole recording 
apparatus can be miniaturiZed. Further, the sWitching mem 
ber is never separated from the ?rst drive transmission gear 
of each drive transmission system by locking the sWitching 
member by the locking means even if the rocking gear is 
rotated clockWise and counterclockwise, that is, is normally 
and reversely rotated. Therefore, a recording apparatus free 
of separation betWeen gears and disengagement can be 
realiZed. 

[0044] Also, according to another aspect of the present 
invention, in the above recording apparatus, the above 
sWitching member can be rocked using the base on the side 
of the above drive shaft as a fulcrum, has a part of a 
circumference as its peripheral margin and the above lock 
ing means can be ?tted into a part of the peripheral margin 
of the sWitching member. According to the above con?gu 
ration, as the side of the free end of the sWitching member 
is rocked using the base on the side of the drive shaft as a 
fulcrum, the peripheral margin of the rocking gear moves, 
draWing an arc-shaped locus. The above locking means is 
?tted into a part of the peripheral margin on the Way of the 
locus on Which the peripheral margin moves and locks the 
position of the rocking gear attached to the sWitching 
member. 

[0045] Also, according to another aspect of the present 
invention, in the above recording apparatus, the above 
poWer transmission sWitching device is provided With a sun 
gear engaged With the drive shaft of the above driving source 
and the above rocking gear is a planet gear Which revolves 
around a part of the periphery of the sun gear. According to 
the above con?guration, the sun gear is rotated by the 
rotation of the drive shaft and as the sun gear is rotated, the 
rocking gear revolves around the sun gear as a planet gear 
until the rocking gear is engaged With the ?rst drive trans 
mission gear of one drive transmission system. Also simi 
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larly, the rocking gear revolves around the sun gear in a 
reverse direction by reversely rotating the drive shaft until 
the rocking gear is engaged With the ?rst drive transmission 
gear of the other drive transmission system. Hereby, poWer 
transmission from one driving source can be securely 
sWitched to tWo driven units. 

[0046] Also, according to another aspect of the present 
invention, in the above recording apparatus, the above ?rst 
drive transmission system is connected to a pump for 
discharging ink from an ink storage tank for jetting poWer 
recovery operation of an ink-jet printer. According to the 
above con?guration, When the ?rst drive transmission gear 
of the ?rst drive transmission system is normally rotated for 
eXample, the pump sucks ink and When the ?rst drive 
transmission gear is reversely rotated, the sucking operation 
of the pump is stopped or the crush of a tube built in the 
pump by a pressing member can be released. Hereby, trouble 
by the crush of the tube in the above recording apparatus can 
be prevented from being caused. 

[0047] Also, according to another aspect of the present 
invention, in the above recording apparatus, the second drive 
transmission system is connected to a paper feeding roller of 
a printer. According to the above con?guration, the normal 
rotation and the reverse rotation of the paper feeding roller 
of a printer can be controlled and hereby, a paper fed state 
in the above recording apparatus can be precisely adjusted. 

[0048] Also, according to another aspect of the present 
invention, in the above recording apparatus, the above 
locking means is constituted so that it can be ?tted into a 
?tted part formed in the above sWitching member, at least 
one ?at side is formed in the locking means and a ?at side 
Which can come in contact With the ?at side of the locking 
means is formed in the ?tted part of the sWitching member. 
According to the above con?guration, the Whole ?at side of 
the above locking means comes in contact With the ?at side 
of the ?tted part and can securely lock the rock of the 
sWitching member. Hereby, certainty in sWitching poWer 
transmission in the above recording apparatus can be 
enhanced. 

[0049] Also, according to another aspect of the present 
invention, in the above recording apparatus, each ?tted part 
is formed at both ends of the peripheral margin of the above 
sWitching member and tWo opposite ?at sides Which can 
respectively come in contact With the ?at side of each ?tted 
part are formed in the above locking means. According to 
the above con?guration, When the sWitching member is 
rocked on the left side, the Whole ?at side on the left side of 
the above locking means comes in contact With the ?at side 
of the ?tted part on the right side and locks it, When the 
sWitching member is rocked on the right side, the Whole ?at 
side on the right side of the locking means comes in contact 
With the ?at side of the ?tted part on the left side and locks 
it. 

[0050] Also, according to another aspect of the present 
invention, in the above recording apparatus, a ?at loWer 
surface is formed in the above locking means and a ?tted 
surface Which can come in contact With the loWer surface of 
the above locking means is formed in the above ?tted part. 
According to the above con?guration, When the ?at loWer 
surface of the above locking means comes in contact With 
the ?tted surface of the ?tted part, the locking means is ?tted 
into the ?tted part and a securer lock can be realiZed. 
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[0051] Also, according to another aspect of the present 
invention, in the above recording apparatus, the above 
locking means is always pressed on the side of the ?tted part 
and the release of the ?tting of the locking means from the 
?tted part is operated by a solenoid. According to the above 
con?guration, as the above locking means alWays tries to 
continue to be ?tted into the ?tted part, a securer lock can be 
realiZed, only if necessary, the solenoid is operated and 
locking can be released. 

[0052] Also, according to another aspect of the present 
invention, in the above recording apparatus, the above 
driving source, at least the ?rst drive transmission gear of the 
above ?rst drive transmission system, at least the ?rst drive 
transmission gear of the above second drive transmission 
system, the above sWitching member, the above rocking 
gear, the above sun gear and the above locking means are 
united to be the above poWer transmission sWitching device. 
According to the above con?guration, assembly Work is 
completed in a short time by only assembling the united 
poWer transmission sWitching device as it is in the recording 
apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0053] FIG. 1 is a front vieW shoWing a state that a poWer 
transmission sWitching device according to the present 
invention is connected to a ?rst drive transmission system; 

[0054] FIG. 2 is a front vieW shoWing a state that the 
poWer transmission sWitching device according to the 
present invention is connected to a second drive transmis 
sion system; 

[0055] FIG. 3 is a perspective vieW shoWing the main part 
vieWed from the side of a motor (a driving source) in a state 
that the poWer transmission sWitching device is built in an 
ink-jet printer Which is a recording apparatus; 

[0056] FIG. 4 is a side vieW shoWing the main part vieWed 
from the side of the ?rst drive transmission system of the 
poWer transmission sWitching device according to the 
present invention and shoWs a state that a ?tting projection 
is ?tted into a ?tting cut-out; 

[0057] FIG. 5 is a side vieW shoWing the main part vieWed 
from the side of the ?rst drive transmission system of the 
poWer transmission sWitching device according to the 
present invention and shoWs a state that a triggering solenoid 
is operated and the lock by the ?tting projection is released; 

[0058] FIG. 6 is a front vieW shoWing a state that a 
rocking lever is located on the side of the ?rst drive 
transmission system before the ?tting part is ?tted into the 
?tting cut-out; 

[0059] FIG. 7 is a front vieW shoWing a state that a 
rocking lever is located on the side of the ?rst drive 
transmission system and the ?tting part is ?tted into the 
?tting cut-out; 

[0060] FIG. 8 is a front vieW shoWing another embodi 
ment of the ?tted part; 

[0061] FIG. 9 is a ?oWchart for explaining the initial 
operation of operational control in a ?rst embodiment; 

[0062] FIG. 10 is a ?oWchart for explaining the opera 
tional control in the ?rst embodiment; 
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[0063] FIG. 11 is a ?oWchart for explaining operational 
control in a second embodiment; 

[0064] FIG. 12 is a side vieW shoWing a poWer transmis 
sion sWitching device equivalent to a second embodiment 
applied to a printer; 

[0065] FIG. 13 is a side vieW vieWed from the reverse side 
to the side shoWn in FIG. 12 shoWing the poWer transmis 
sion sWitching device equivalent to the second embodiment 
applied to the inkjet printer; and 

[0066] FIG. 14 is a front vieW shoWing the main part of 
the poWer transmission sWitching device equivalent to the 
second embodiment applied to the ink-jet printer. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0067] First Embodiment 

[0068] Referring to the draWings, embodiments of the 
present invention Will be described beloW. FIG. 1 is a front 
vieW shoWing a part of a drive transmission system in Which 
a poWer transmission sWitching device 1 equivalent to an 
embodiment of the present invention is built, FIG. 2 is a 
front vieW shoWing a state that the poWer transmission 
sWitching device according to the present invention is con 
nected to a second drive transmission system, FIG. 3 is a 
perspective vieW shoWing the main part vieWed from the 
side of a motor (a driving source) in a state that the above 
poWer transmission sWitching device is built in an ink-jet 
printer Which is a recording apparatus, FIG. 4 is a side vieW 
vieWed from the side of a ?rst drive transmission system of 
the poWer transmission sWitching device according to the 
present invention and shoWs a state that a ?tting projection 
is ?tted into a ?tting cut-out. FIG. 5 is a side vieW vieWed 
from the side of the ?rst drive transmission system of the 
poWer transmission sWitching device according to the 
present invention and shoWs a state that a triggering solenoid 
is operated and lock by the ?tting projection is released. 
FIG. 6 shoWs a state immediately before the ?tting projec 
tion is ?tted into the ?tting cut-out that a rocking lever is 
located on the side of the ?rst drive transmission system, 
FIG. 7 shoWs a state that the rocking lever is located on the 
side of the ?rst drive transmission system and the ?tting 
projection is ?tted into the ?tting cut-out and FIG. 8 shoWs 
another embodiment of a ?tted part. 

[0069] As shoWn in FIGS. 1 and 2, the poWer transmis 
sion sWitching device 1 is united by assembling various 
members on a base plate 3. That is, a motor 5 as a poWer 
source shoWn by an alternate long and short dash line in 
FIGS. 1 and 2 is attached in the center on the back side of 
the base plate 3. Apinion 7 is attached to the output shaft of 
the motor 5 and a sun gear 9 is engaged With the pinion 7 in 
this embodiment. The sun gear 9 is attached onto the base 
plate 3 and inside it, an inside gear 11 is integrated. 

[0070] Arocking lever 13 having a rocking shaft common 
to the rotating shaft of the sun gear 9 is attached betWeen the 
sun gear 9 and the base plate 3. Aplanet gear 17 is attached 
in the vicinity of the peripheral margin 15 of the rocking 
lever 13 and is engaged With the above inside gear 11. The 
rocking lever 13 is shaped like a fan having a central angle 
of approximately 90° in this embodiment and a ?tting 
cut-out 19 cut out approximately in the shape of a hook is 
formed at both ends of the peripheral margin 15. The 
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peripheral margin 15 of the rocking lever 13 is arc-shaped 
and in addition, the cross section is formed so that it has a 
roundish convex shape. 

[0071] In this embodiment, a ?tted part is formed by 
cutting out both ends of the rocking lever 13, hoWever, as 
shoWn in FIG. 8, a concave ?tted part 16 may be also 
formed in a halfWay part of the peripheral margin of the 
rocking lever 13 or a ?tted part may be also formed by 
protruding from the surface of the rocking lever 13 so that 
the above ?tted part is ?tted to a ?tting part described later 
though the ?tting part is not shoWn. 

[0072] In the meantime, a triggering solenoid 21 Which is 
one element of locking means for locking the rocking lever 
13 in the position is attached to the upper part of the base 
plate 3 and a plunger 25 at the end of Which a contact part 
23 shoWn in FIGS. 6 and 7 is formed is provided on the side 
of the loWer end of the triggering solenoid 21. The plunger 
25 is draWn back When the sWitch of the triggering solenoid 
21 is turned on. As shoWn in FIGS. 4 and 5, a triggering 
lever 27 is provided at the back of the plunger 25 and an 
upper projection 24 and a loWer projection 26 are formed on 
the front end side of the triggering lever 27 so that they 
respectively hold the contact part 23 of the plunger 25 from 
the upper part and the loWer part. A ?tting part 28 having 
such a shape as is ?tted into the ?tting cut-out 19 of the 
rocking lever 13 is formed on the loWer side of the loWer 
projection 26 as one element of the above locking means. 

[0073] As shoWn in FIGS. 6 and 7, a ?at side 29 is formed 
on both sides of the ?tting part 28 and When the ?tting part 
28 is ?tted into the ?tting cut-out 19, the Whole surface of 
the above side 29 comes in contact With each side 30 of the 
?tting cut-out 19. Hereby, as the Whole side of the ?tting part 
28 can receive the above force even if such force as rocks the 
rocking lever 13 in a direction shoWn by an arroW 31 is 
applied to the rocking lever When the ?tting part 28 is ?tted 
into the ?tting cut-out 19, the rock of the rocking lever 13 
can be securely provided. 

[0074] As shoWn in FIGS. 6 and 7, the loWer surface 32 
of the ?tting part 28 is ?at and When the ?tting part 28 is 
?tted into the ?tting cut-out 19, the Whole loWer surface 32 
comes in contact With the receiving surface 33 of the ?tting 
cut-out 19. Hereby, as shoWn in FIG. 7, When the ?tting part 
28 is ?tted into the ?tting cut-out 19, the ?tting part 28 is 
tightly ?tted into the ?tting cut-out 19 and is steady in the 
?tting cut-out 19. Hereby, the rocking lever 13 can be 
securely ?xed. 

[0075] Also, as described above, as the peripheral margin 
15 of the rocking lever 13 is arc-shaped and the cross section 
is roundish convex-shaped, frictional force betWeen the 
rocking lever 13 and the loWer surface 32 of the ?tting part 
28 is minimum When the loWer surface 32 of the ?tting part 
28 is in contact With the periphery margin 15 of the rocking 
lever 13 and the rocking lever 13 can be smoothly rocked. 
The need for the ?tting part 28 Which is one element of the 
above locking means Will be described later. 

[0076] Next, as shoWn in FIGS. 3 to 5, the triggering lever 
27 is supported so that it can be turned upWard and doWn 
Ward With a fulcrum 41 in the center and is alWays pressed 
doWnWard in FIG. 4 by the action of a helical spring 45 
connected betWeen a spring ?tting part 43 of the base plate 
3 and the triggering lever 7. 
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[0077] As the above structure is provided, the planet gear 
17 can be selectively connected to a ?rst drive transmission 
system 51 and a second drive transmission system 61 
respectively provided to the right and the left of the base 
plate 3 With the pinion 7 of the motor in the center When the 
rocking lever 13 is rocked (rolled) right or left. In this 
embodiment, both drive transmission systems 51 and 61 are 
connected to a drive unit in a printer. These drive transmis 
sion systems 51 and 61 Will be described beloW. 

[0078] First, the ?rst drive transmission system 51 pro 
vided to the left side of the base plate 3 is connected to a 
pump 60 Which is a driving system for discharging ink from 
an ink storage tank 62 for jetting poWer recovery operation 
such as so-called ?ushing. That is, in an ink-jet printer, 
operation for jetting ink into the ink storage tank 62 is 
executed every ?xed time for a purpose other than printing 
to maintain ink jetting precision in continuous printing. Ink 
in the ink storage tank 62 is required to be discharged by the 
pump 60 before the ink in the tank over?oWs. The ?rst drive 
transmission system is a system for transmitting driving 
force for driving such a pump 60 for discharging ink. 

[0079] As shoWn in FIGS. 1 and 2, the ?rst drive trans 
mission system 51 is provided With a pump transmission 
gear 53 Which can be engaged With the planet gear 17 (a ?rst 
drive transmission gear in the ?rst drive transmission system 
51), a ?rst intermediate gear 55 engaged With the above 
pump transmission gear 53, the succeeding second interme 
diate gear 57 and a third intermediate gear 59. The pump 
transmission gear 53 and the ?rst intermediate gear 55 of 
them are united as a part of the poWer transmission sWitch 
ing device 1 and are assembled on the base plate 3. Also, as 
shoWn in FIGS. 1 and 2, the ?rst drive transmission system 
51 is formed so that poWer can be transmitted from the 
second intermediate gear 57 to a carriage locking lever 47 
via tWo gears 52 and 54, and the lock and the release of a 
carriage can be sWitched. 

[0080] In the meantime, the second drive transmission 
system 61 is provided to the right side of the base plate 3 for 
driving a paper feeding roller 66 and is provided With a 
transmission gear 63 for an automatic self feeder (ASF)(a 
?rst drive transmission gear of the second drive transmission 
system) Which can be engaged With the planet gear 17 and 
an ASF driving gear 65 engaged With the above gear. The 
ASF driving gear 65 is provided to the shaft 64 of the paper 
feeding roller. The ASF transmission gear 63 is attached to 
the base plate 3 as a part of the poWer transmission sWitching 
device 1 and is united. 

[0081] As the pump for discharging ink 60 and the paper 
feeding roller 66 respectively connected to these ?rst and 
second drive transmission systems 51 and 61 both require 
both normal and reverse driving, the motor 5, the ?rst and 
second drive transmission systems 51 and 61 are required to 
be respectively a mechanism that transmits normal and 
reverse rotation. In the present invention, the ?tting part 28 
Which is one element of the locking means plays the role. 

[0082] That is, if the sun gear 9 is rotated counterclock 
Wise in case the planet gear 17 is engaged With the pump 
transmission gear 53 as shoWn in FIG. 1, the planet gear 17 
receives force that revolves counterclockWise around the sun 
gear 9 and tries to be alWays engaged With the pump 
transmission gear 53. HoWever, conversely, if the sun gear 
9 is rotated clockWise When the planet gear 17 is engaged 












