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CARD 'l'RAHSPORT MECHANISM AND PRIN'.rER INCLUDING IT 

The present invention relates to a card transport mechanism 
for a printer allowinq the printer to perform validation 
printinq of plural lines on card type print media (simpl:,y 
referred to as card in the following) or copyinq paper used, 
for example, in point-of-sale (POS) systems and electronic 
cash registers {ECR). The present invention further relates 
to a printer including such mechanism. 

In the prior art, such validation printing is typically per­
formed by means of a ~rinter like the one schematically shown 
in Fiq. 1, as an example, which has a card feed mechanism 
mounted therein. 

Fiq. 30 is a si~plified side view of a first prior art exam­
ple of ,.such card feed mechanism. In this card feed mechanism 
a card transport roller 301 is driven by a card transport 
motor 6 via a gear train 10 to be rotated by the motor. A 
card presser roller 304 is positioned opposite to the roller 
301 and rotatably mounted at one end of a lever 303 which is 
pivotally supported at an intermediate portion (at 303a) by a 
frame not shown. The other end of lever 303 is coupled to an 
actuating rod 302a of a plunger 302. A biasing spring 305 is 
stretched between the lever 303 and a part (not shown) fixed 
relative to the frame. Sprinq 305 biases lever 303 in a 
clockwise direction. In this construction, when plunger 302 
is deenergized, spring 305 draws lever 303 and roller 304 
into a position shown in dotted lines in Fiq. 30. As will be 
appreciated, in this position roller 304 is separated from 
roller 301. By energizing plunqer 302 lever 303 is turned 
counterclockwise against the force of spring 305 into the 
position shown in solid lines in Fig. 30, where roller 304 is 
pressed against roller 301. 
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A card 100 to be printed is inserted from the top through the 

gap between a print head 2 and a platen 25, and then between 

card transport roller 301 and roller 304 until its lower edqe 

comes to rest on a card stop 3 06. Thus the card 100 is set 

into the printer. 

When current is supplied to plunger 302 after card 100 has 

been inserted, lever 303 will be turned as mentioned before, 

thereby causing roller 304 to move to the position indicated 

by solid lines. Card 100 is thus pinched between transport 

roller 301 and presser roller 304. Then the motor 6 is driven 

to transport card 100 to a specified position utilizing the 

friction between the rollers and the card and, when the 

specified position has been reached, printing of a first line 

is performed. 

After the first line has been printed, motor 6 is again dri­

ven to further lift card 100 to the next print position, and 

then the next line is printed. This cycle is repeated until 

the last line has been printed. When printing is finished, 

the current supply to plunger 302 is interrupted, thus 

allowing spring 305 to return lever 303 and roller 304 to the 

standby position (dotted line in Fig. 30). card 100 can now 

be removed, and the card printing operation is completed. 

A simplified side view of a second prior art example of a 

card feed mechanism is shown in Fig. 31. Note that Fig. 31 

only shows the feed mechanism while the print mechanism is 

omitted. In this prior art, a card transport roller 323 is 

connected via a timing belt 325 to a ratchet wheel 327. 

Ratchet wheel 327 is intermittently driven by means of a claw 

328, as will be explained in more detail below. A card pres­

ser roller 322 is rotatably supported by a holder 320 mounted 

to be slidable between a standby position shown in solid 

lines and an operative position shown in dot-dot-dash lines. 

A spring 319 is employed to bias holder 320 into the standby 
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position, while a plunger 321 is provided to move holder 320 

and roller 322 into the operative position in which roller 

322 is opposite to roller 323 and pressed against it. 

When current is supplied to plunger 321 after a card 100 has 

been inserted from the top, roller 322 is moved in the direc­

tion of the arrow from the standby position to the operative 

position. Card 100 is thus pinched between transport roller 

323 and presser roller 322. In response to the intermittent 

rotation of ratchet wheel 327 the card 100 is then transpor­

ted to a specified position utilizing the friction between 

the two rollers and the card.-

The intermittent feed technique using claw 328 will be 

briefly described only. A transport lever 329 is pivotally 

supported for an oscillating movement around an axis 329b and 

driven at a specified timing by cooperation between a cam 

(not shown) and a tension spring 332. A card transport trig­

ger lever 331 is pivotally supported at 331a. Lever 331 has a 

projection 331b engaging a notch 329a . of lever 329 during 

standby, thereby preventing lever 329 from turninq in the 

direction indicated by arrow z. When a paper feed command is 
received, current is supplied to an electromagnet 330, which 
pulls lever 331 in the direction of arrow y thereby drawing 

its projection 33lb out of notch 329a. Under the control of 

the cam (not shown) and spring 332 card transport lever 329 

is then turned in the direction of arrow z. The claw 328 is· 

pivotally supported at an end of lever 329 and biased by a 

spring to engage ratchet wheel· 327. Upon rotation of lever 

329 claw 328 drives the ratchet wheel 327 by one step. Lever 

329 is then rotated in the direction of arrow x by the cam, 

and projection 33lb of lever 331 drops into the notch 329a 

again,· thereby locking lever 329 and completing one card 
transport cycle. 

The following problems exist with the prior art described 
above. 
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(1) When multiple-layer printing forms are used as card, the 

top and bottom layers often slip relative to one another as 

the form is transported because the friction between the card 

and the rollers is larger than the friction between the 

layers of the form, thus making it very difficult or impossi­

ble to print to the specified printing position throughout 

the layers. 

(2) It is impossible to eliminate a non-printable top or 

bottom margin of the printing form or card that is a little 

wider than the radius of the card transport roller if the 

card transport roller is provided below or above the print 

head. Though the problem can be solved by a structure which 

has two card transport means both below and above the print 

head, such structure is not suitable for this type of prin­

ters because of its large size and high cost. 

(3) Reducinq overall printer assembly size is difficult 

because a large power supply is required to supply sufficient 

electrical power for exerting sufficient pressure on the 

presser roller to hold the card without slippage between the 

card and the rollers when the card is pulled by hand or other 

external force. 

( 4) Because printing forms or cards must be inserted to the 

card stop manually, it is very difficult to handle or print 

the cards or forms if the depth of the card stop is larger 

than the length of the cards or forms. 

(5) The control circuit is made more complex and the total 

cost rises because it is necessary to control both the means 

for transporting the card and the means for pressing the card 
to the card transport roller. 

(6) It is not possible to build a combined card transport and 

presser unit because the card transport mechanism and the 
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card presser mechanism are separated by the card. This 

increases the number of final assembly steps and unit cost. 

Therefore, the object of the present invention is to overcome 

the problems of the prior art explained above and to provide 

a highly reliable, durable card transport mechanism that is 

free of changes in the card transport pitch, allows the prin­

ter to print to cards that are small enough to enter all the 

way into the printer, and is structured as a unit which can 

be optionally mounted to a printer. Another object of the 

invention is to provide a printer including such card trans­

port mechanism. 

These objects are ach~eved with a card transport mechanism as 

claimed in claim 1 and a printer as claimed in claim 11, 

respectively. Preferred embodiments of the invention are sub­

ject-matter of the dependent claims. 

In a card transport mechanism according to the present inven­

tion, the card to be printed is held on a slider that travels 

alonq a guide frame, thus causing the print medium, i.e. the 

card to move relative to the print means while beinq held on 

the slider. For holding the card to the slider a rotatably 

supported card holder lever may be used to selectively apply 

pressure to the card depending on the position of the slider, 

i.e. , there are two states: one where the card holder lever 

is turned to a position allowing a card to be set or removed, 

. and another one where the card holder lever is in the posi­

tion to apply pressure to hold the card. The card can thus 

be moved while being held, and released for setting or remo­

ving by simply controlling the position of the slider. 

Pref erred embodiments of the invention and further objects 

and advantages of the invention will be explained in detail 

below with reference to the drawings, in which: 
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Fig. 1 is a perspective view of a printer according to the 

invention, 

Fig. 2 is a perspective view showing where a card transport 

unit according to a first embodiment of the invention 

is installed to the printer, 

Fig. Ja is a perspective front view of the card transport 

unit, 

Fiq. 3b is a perspective rear view of the card transport 

unit, 

Fiq. 4 schematically illustrates the card transport power 

transmission assembly, 

Fiq. 5 is a perspective view of the card transport and the 

card holder assemblies of the card transport unit, 

Fiq. 6 is a side view showing the card holder assembly in 

the state of holding a card, 

Fiq. 7 is a side view showing the card holder assembly in 

the state allowing a card to be inserted, 

Fig. 8 is an enlarged partial top view of the means holding 

the card transport mechanism to the quide frame, 

Fig. 9 is a front view of Fig. 8, 

Fig. 10 is a partial perspective view illustrating position 

detection means for detecting the position of the 

card transport mechanism of the first embodiment, 

Fig. 11 is a block diagram of the overall configuration of a 

printer according to the first embodiment of the 

invention, 
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Fig. 12 is an enlarged partial perspective view illustrating 

a modification of the first embodiment of the inven­

tion, 

Fig. 13 and 14 are views, similar to Figs. 6 and 7, 

respectively, of the modified embodiment, 

Fig. 15 is a perspective view of a card transport unit accor­

ding to a second embodiment of the invention and its 

position in the printer, 

Fig. 16 is a perspective view illustrating means for trans­

ferring the drive power of the printer motor to a 

carriage drive belt set according to the second embo­

diment of the invention, 

Fig. 17 is a perspective "front view of the card transport 

unit according to the second embodiment, 

Fig. 18 is a perspective rear view of the card transport unit 

of the second embodiment, 

Fig. 19 is a perspective view of the power transmission 

mechanism for the card transport mechanism according 

to the second embodiment of the invention, 

Fig. 20 is a perspective front view schematically illustra­

ting the card transport assembly of the second embo­

diment, 

Fig. 21 is a front view of the clutch mechanism of the slider 

drive shaft in the second embodiment, 

Fig. 22 is used to describe the rack and gear mechanism of 

the second embodiment, 



:: 

- 8 -

Fig. 23 is used to describe the trigger mechanism for card 

transport selection in the second embodiment, 

Fig. 24 illustrates the relationship between the forces 

acting on the slider in the second embodiment, 

Fig. 25 is a side view of the card holder assembly according 

to the second embodiment in the state of holding a 

card in the card holder lever undetected position, 

Fig. 26 is a side view of the card holder assembly in the 

state where card insertion is enabled in the card 

holder lever detected position, 

Fig. 27 is a timing chart of the card printing and card 

transport timing according to the second embodiment 

of the invention, 

Fig. 28 is a block diagram of the overall configuration of a 

printer according to the second embodiment of the 

invention, 

Fig. 29 is a flow chart of the operation for initializing the 

card transport mechanism of the invention to enable 

card insertion, 

Fig. 30 is a side view of the card feed mechanism according 

to a first prior art example, and 

Fig. 31 is a side view of the card feed mechanism according 

to a second prior art example. 

A first embodiment of a printer according to the present 
invention is described below with reference to Figs. 1 to 11. 
Fig. 1 is a perspective view of a printer according to the 

invention to which either of the below described embodiments 

of a card transport mechanism can be applied. 
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The printer shown in Fig. 1 is a type of a POS printer which 
can print receipt papers and journal papers. The printer is 
designed to be optionally equipped with the card transport 
mechanism described in detail below. If no card transport 
mechanism is provided the printer typically prints on roll 
paper whereas, when it is equipped with a card transport 
mechanism, the printer can be selectively controlled to print 
on card type printing media or the above mentioned roll 
paper. The mechanism of the printer other than the card 
transportation mechanism is almost the same as that of well 
known printers and, therefore, will not be described in 
detail here. 

The printer shown in Fig. 1 is of the type having a print 
head 2 mounted on a carriage 3 which is slidably supported to 
move print head 2 along a platen P to print on roll paper not 
shown in the drawing. The carriage is enqaged with a drive 
belt of a drive belt set 4, the latter being driven by a 
motor 1 in response to an electrical signal. The direction of 
movement of the carriage and print head assembly is perpendi­
cular to the direction in which the roll paper is transpor­
ted. 

Fig. 2 is a perspective view of the printer shown in Fig. 1 
with some parts removed in order to show the position where a 
card transport unit CTU including the card transport mecha­
nism of the first embodiment of the invention is installed in 
the printer. The card transport unit CTU comprises a card 
transport power transmission assembly, a card transport 
assembly, a card holder assembly, and a card transport posi­
tion detector assembly. The card transport unit CTU has 
guide ·a frame 5 supporting the individual assemblies of the 
card transport mechanism. In this embodiment, the guide frame 
5 is substantially L-shaped in cross section with a first leg 
extending substantially horizontally in Fiq. 2 and a second 
leg extending substantially vertically (actually, the two 
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legs form an acute angle in accordance with the printer 
structure) • As will be explained in more detail below, the 
card transport unit CTU comprises a slider 8 extending sub­
stantially horizontally (in Fig. 2) and being slidably sup­
ported and guided by the guide frame 5 to be moveable up and 
down parallel to the second leq of guide frame 5. The card 
transport unit is positioned below print head 2 (omitted in 
Fiq. 2} and is fastened by screws to the bottom of the main 
printer frame. 

Fiq. 3a is a perspective view of the front side of the card 
transport unit, Fiq. 3b is a perspective view of its rear 
side and Fig. 4 is used to describe the card transport power 
transmission assembly. 

Slider s constitutes the main part of the card transport 
assembly. The upper face of slider 8 forms a card stop Se 
(Fiqs. 3a and 3b), against which the bottom edge of a card to 
be printed comes to rest when the card is inserted. A slider 
position detector 9 shown in Fig. 3a forms the card transport 
position detector assembly and in this embodiments is a 
light-transmitting sensor for detecting the position of sli­
der s. 

The card transport power transmission assembly in Fiq. 4 
employs a reversible stepping motor 6 for generating the card 
transport force. Rotation of its motor spindle is transferred 
by means of a gear train 10 to a belt drive pulley 11, the 
latter driving a transport belt 7 which is held by the drive 
pulley 11 and an idler pulley 12 as shown. Transport belt 7 
extends in the direction of movement of slider 8 and has a 
drive pin 13 affixed to it to engage slider s in a manner 
described in more detail below. 

Fig. 5 is a perspective view of the card holder assembly of 
the card transport unit. The card holder assembly comprises a 
card holder lever 14 which is pivotally mounted to the slider 
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a. In this embodiment, slider a has a substantially u-shaped 
cross section with the open end of the U facinq downwardly. 
The main part of lever 14 extends in parallel to and partly 
in the slider 8. The two ends of lever 14 are bent to extend 
perpendicular to the intermediate main portion of the lever 
14. The slider 8 has portions Sf extending in parallel to the 
bent end portions of lever 14. The end portions of lever 14 
are pivotally supported by those portions Sf by means of 
pivots 14b. ·Torsion coil springs 15 (only the one on the 
right side is shown in Fiq. 5) are employed to bias lever 14 
in a clockwise direction in Fiq. 5 with respect to slider a. 
Rubber pieces 16 are provided on slider 8 as the fixed parts 
of card clamps , and rubber pieces 17 are provided on lever 
14 as the moving part~ of the card clamps • As shown in Fiq. 
5, rubber pieces 17 are held by the bent end portions of 
lever 14 so as to oppose rubber pieces 16, respectively. As 
will be appreciated, the force clamping a card 100 between 
the rubber pieces (card clamps) 16 and 17 is determined by 
the spring force of springs 15. 

Reference numeral 18 in Fig. 5 denotes a first card detector 
which is a light-transmitting photo detector fixed to the 
main printer frame at the card removal/setting opening in 
order to detect when a card is inserted. Reference numeral· 
19 denotes a second card detector which is identical to card 
detector 18, and is optionally installed to the main printer 
frame below card detector 18. 

Fig. 5 also shows that in this embodiment drive pin 13 
actually is engaged with lever 14 rather than directly with 
the slider a. The point of contact between these two members 
is offset from the pivot axis of pivots 14b towards the rear 
side in Fig. 5. As a result, as long as the slider's sliding 
movement is not hindered, i.e., as long as the slider has not 
reached its uppermost position, the driving force applied by 

• 
drive pin 13 in the upward direction is transferred to the 
slider causinq it to move. When the slider has reached its 
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uppermost position and is prevented from sliding any further 

(as will be described in more detail below) a driving force 

now applied by drive pin 13 will cause lever 14 to turn coun­

terclockwise against the force of springs 15, thereby opening 

the card clamps 16/17. 

Fig. 6 is a side view showing the car4 holder assembly when 

holding a card 100, i.e. with the card clamps 16/17 closed, 

and Fig. 7 is a side view showing the card holder assembly 

When waiting for insertion Of a card 100 1 i.e. With the card 

clamps opened. 

Fig. 8 is an enlarged partial top view illustrating the means 

for holding the card transport mechanism to the guide frame, 

and Fig. 9 is a front view of Fig. 8. 

As is best shown in Fig. 3b, the leg of guide frame 5 to 

which slider 8 is :mounted is provided with three cutouts Sf, 

Sg and Sh extending in parallel to the direction of movement 

of slider s. Slider 8 is slidably mounted to guide frame 5 by 

means of u-shaped portions Sc engaging the inner edge Sf i of 

cutout Sf and an outer edge Si of the guide frame s, 
respectively, as shown in Fig. 8. cutouts Sf and Sh are also 

used to provide space for the structures mounting lever 14 to 

slide 8. An engagement member 8g of slider 8 extends into the 

intermediate third cutout 5g. A slider guide lever 20 extends 

parallel and next to one of the opposing two edges ·of cutout 

5g over a height corresponding to the stroke of slider 8. 

Leve~ 20 is pivotally supported by frame 5 with a pivot axis 

20b extending in parallel to the leg of frame 5. A tension 

spring 21 is used for biasing lever 20 in the clockwise 

direction in Fig. a, thereby pressing it against one of two 

opposite guide faces of engagement member ag. The pressure 

exerted on engagement member sg by lever 20 pushes its oppo­

site second guide face 8d in engagement with the opposing 

edge 5c of cutout 5g. By means of spring 21, the engagement 

member Sg of slider 8 is thus sandwiched, substantially 
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without clearance, between two guide faces, namely Sc on the 
one side and 2oa of lever 20 on the other side. This ensures 

an exact parallel guidance of slider 8 over the full length 

of its stroke, keeping it approximately perpendicular to the 

direction of card transport and avoiding any rocking or slan­

ting movement of the slider. Note that the guide faces, 

namely guide face Sc of guide frame 5 and guide face 2oa of 

lever 20 are mirror-finished to reduce the coefficient of 

friction and stabil~ze the card transport operation (the 

guide face Sc may either be formed by the edqe of the cutout 

Sq itself or a piece of mirror-finished sheet metal laid over 
the edqe and fixed to the guide frame 5). 

The two opposite guid~ faces of the enqagement member 8g have 

a sliqhtly inwardly curved shape as shown in Fiq. 9 so that 

they contact guide faces Sc and 2oa at only two points each 

(at top and bottom in the sliding direction) there beinq no 
contact in the center area. The distance between the contact 

points on each guide face is the larqest possible, thus 

making slider 8 slide stably alonq the quide frame and pre­

venting it from slanting. The pressure exerted by spring 21 

is set so as to be sufficient to prevent slider 8 from slan­

ting even if an external pressure is applied to the card 
durinq printing. 

Fiqs. 8 and 9 also show means for tensioning the transport 

belt · 7. To this end, a tensioninq member 22 is supported on 

the front side of guide frame s to be slidable in a direction 
perpendicular to the extension of transport belt 7 and at a 
position approximately in the middle of the belt loop length. 

Tensioning member 22 has a curved engagement portion 22b 

exerting pressure on the transport belt as shown in Fig. 9. 

The pressure is adjustable by means of a screw 22a arranged 
to move tensioning member 22 towards or away from transport 
belt 7. 
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Fig. 10 is a partial perspective view of the card transport 

unit. A reference position of slider 8 is detected by a sli­

der position detector 9, a liqht-transmi tting sensor. The 

slider 8 is detected when a detection tab Sa formed on slider 

8 interrupts the light beam by entering the channel in slider 

position detector 9. Fig. 10 also shows the means for limi­

ting the slider upward movement, namely an abutment member Sb 

on the slider cooperating with a stop portion Sa of the guide 

frame. 

Fig. 11 is a block diagram of the overall configuration of a 

printer including a card transport mechanism according to the 

first embodiment of the invention. In Fig. 11, block 71 

represents the printer mechanism according to the present 

invention as described above. This printer mechanism compri­

ses print head 2, motor 1, card transport motor 6, timing 

pulse generator 51 for controlling the print timing of print 

head 2, reset pulse generator 52 and reset pulse generator 53 

for detecting the position of print head 2 and generating a 

corresponding reset signal, slider position detector 9, card 

detector 18 and card detector 19, each represented by a block 

of the same number within block 71. Note that timing pulse 

generator 51 and reset pulse generators 52 and 53 are not 

shown elsewhere in the figures. 

In Fig. 11, the elements outside block 71 form the control 

circuit for the printer mechanism of the present invention. A 
CPU 73 constitutes the heart of the control circuit and is 

connected to print head control circuit 81, motor 1 control 

circuit 82, and card transport motor control circuit 87, as 

well as to interface 72, ROM 74, and RAM 75. A print head 

control signal 76, a motor control signal 77, and a card 

transport motor control signal 78 are output from CPU 73 to 
circuits 81, 82 and 87, respectively. 

There are six signal shaping circuits in the control circuit 

corresponding to the individual sensors. Each signal shaping 

~· 
-~-· 
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circuit compares an analog input signal with a certain vol­

tage level and outputs a digital signal. Therefore, compara­

tors can be used as the signal shaping circuits. Shaping 

circuit 83 shapes the signal generated by timing pulse gene­

rator 51, and outputs a timing signal to CPU 73, which is 

used as a reference signal for controlling the power supply 

to print head 2. Shaping circuit 84 outputs a reset sign~l R 

to CPU 73, which is generated by reset pulse generator 52 

when carriage 3 moves to one of two standby positions, the 

signal indicating that printing can be performed. Shaping 

circuit 85 outputs a reset signal J to CPU 73, which is gene­

rated by reset pulse generator 53 when carriage 3 moves to 

the other standby position, the signal also indicating that 

printing can be perfor_med. An example of reset pulse genera­

tors 52 or 53 is not described in detail here, but photo­

interrupters mounted on both sides of the carriage moving 

path and respective interrupt plates fixed to the carriaqe 

can be used for these reset pulse generators. 

Shaping circuit 86 shapes the signals from slider position 

detector 9 to produce the slider position detection siqnal 

required to evaluate whether or not slider 8 is in its 

standby position (i.e., whether or not card insertion or set­
tinq is possible), and outputs it to CPU 73. Shapinq circuit 

88 shapes a signal from card detector 18 to output a card 

detection signal T to CPU 73, which is used to determine 

whether or not a card is present on the card holder assembly 
( i.e. whether or not a card is set and whether or not a card 

is removed). Shaping circuit 89 shapes a signal obtained from 

card detector 19 to output card detection signal B to CPU 73, 

which is used for evaluating whether or not a card is inser­

ted. 

The card transport mechanism. of the first embodiment of the 
invention is described starting with the operation for rea­
ching the state where card insertion is possible. 
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The initialization operation described hereafter is first 

executed when the power is turned on. This process starts by 

CPU 73 determining, based on slider position detection 

siqnal, whether or not slider a is in its standby position. 

When the slider is in its standby position, motor 6 (Fiq. 4) 

is driven counterclockwise to move transport belt 7 such as 

to lower drive pin 13, thereby movinq slider a and card hol­

der lever 14 down to a position where slider 8 is no lonqer 

detected by the detector 9. This movement is caused due to 

enqaqement of engaging member 14a of card holder lever 14 

with drive pin 13. This operation is omitted if slider 8 is 

not detected to be in its standby position when the power is 

turned on. 

At this time the card clamps are closed as shown in Fiq. 6. 

Motor 6 is then driven clockwise to move the slider up, 

causing a detection signal from slider position detector 9 as 

detection tab Sa enters the detector. By then drivinq motor 6 

a predetermined number of steps, abutment member Sb of slider 

a (Fiq. 10), is brought to abut on stop portion Sa of quide 

frame s, thereby stopping the slider movement. 

When the motor 6 is further driven in this state, drive pin 

13 pushes card holder lever 14 up, causing it to turn about 

its pivots 14b, relative to the locked slider s, aqainst the 

tension of sprinqs 15. As card holder lever 14 turns, rubber 

pieces 17 are separated from card rubber pieces 16, thus 

resulting in the open state of the card clamps, shown in Fig. 

7, at which a card 100 can be inserted. The current supply 

to motor 6 is maintained in order to hold this open state 

against the force of springs 15 tending to close the card 

clamps. 

The card holding operation, card loading operation, card 

transport and printing operation, and card release operation 

executed after card 100 has been inserted along guide Sb of 

the guide frame 5 (Fig. 6) are described next. 
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The card holding operation is described first. When card 100 

is inserted and its bottom edge abuts on card stop Se of the 

slider a inside the printer, card detector 18 (Fig. 5) 

detects the inserted card 100 and shaping circuit 88 (Fig. 

11) outputs the card detection signal T to CPU 73, from which 

CPU 73 recognizes that the printer is ready for the card 

printing. 

CPU 73 thus outputs a motor control signal 78 to motor con­

trol circuit 87 to drive card transport motor 6 (Fiq. 4) 

counterclockwise. As drive pin 13 moves with transport belt 

7 down to the prescribed position, card holder lever 14 is 

turned back by spring~ 15 to make rubber pieces 17 on card 

holder lever 14 press card 100 against rubber pieces 16. 

Card 100 is thus clamped by the card clamps 16/17 as shown in 

Fig. 6 and is thereby firmly held on the slider s. 

While holding card 100 slider a is moved down by drive pin 

13, as card transport motor 6 continues to be driven counter­

clockwise. Slider position detection tab sa moves with sli­

der 8 so that the light beam of detector 9 is no longer 

interrupted (Fig. 10) as the slider 8 moves to the slider-
undetected position. card 100 is drawn by slider 8 to the 

position where printing for the uppermost line should be per­

formed. To this end motor 6 is controlled to rotate through 

as many steps as required to move the distance to the print 

position plus a specified number of steps M. 

The number of steps M specified here is the number of steps 

required to absorb the backlash of the power transmission 

system, i.e. gear train 10, which appears when the rotational 

direction of motor 6 is reversed. If card detector 19, which 
is optionally installed, is positioned at the lower position 
indicated in Fig. s, card 100 will interrupt the light beam 

of card detector 19 as it is drawn into the printer. Shaping 

circuit 89 (Fig. 11} will therefore output the card detection 
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signal B to CPU 73, enabling CPU 73 to confirm whether or not 

card 100 is still held by slider 8 and card holder lever 14. 

The card print operation with the card transport operation is 

described next. 

After the operation for drawing the card into the printer has 

been completed, motor 6 (Fig. 4) is driven M steps clockwise 

to absorb the backlash of the power transmission system, and 

the current supply to motor 6 is maintained thereafter to 

hold the card transport mechanism as it is. Note that the 

looseness in transport belt 7 is reduced by the tensioning 

member 22 (Fig. 9) to reduce the backlash. In this situation 

printing is executed by means of print head control circuit 

Bl controlled by CPU 73 (Fig. 11) . After printing for the 

present line has been completed, slider 8 and card 100 are 

advanced (lifted) to the next print position. Note that one 

card advance step (minimum line spacing) is designed to cor­

respond to 1/N the vertical dot pitch of print head 2 (where 

N is a natural number) This makes it possible to print 

graphical images without making any gaps between successive 

lines. The number N is determined taking the torque of the 

motor and the load into consideration. Multiple line prin­

ting can be executed by repeating the above sequence. Note 

also that printing to the bottom edge of car~ 100 is possible 

because the card stop of slider 8 can travel very near to 

print head 2. 

When all printing is completed, operation is executed, to 

enable card removal/insertion, i.e., card holder lever 14 is 

operated to open the card clamps 16/17 as described above. 

The holding current is then supplied to motor 6 enabling the 

card to be removed, and the operation stops at the card 

insertion enabled state. Note that when all the data to be 

printed to card 100 is written to RAM 75, it is possible to 

print card 100 starting at the bottom line as the card is 

pulled down into the printer. 
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In the first embodiment of the invention as described above, 
the card holding operation, card loading operation, card 
transport operation, and card release operation can be easily 
achieved using_ only the drive power of the card transport 
motor 6. In addition, the card transport mechanism can be 
structured as a card transport unit because the entire mecha­
nism is mounted on the guide frame 5, thus enablinq printers 
to be easily and optionally equipped with the card printing 
function. 

In this embodiment drive pin 13 of transport belt 7 engages 
card holder lever 14 such that when pow~r supply to motor 6 
is maintained after slider 8 is stopped in its uppermost 
position, drive pin 13 causes card holder lever 14 to turn to 
a position enabling card 100 insertion. However, the present 
invention is not limited to this embodiment. The mechanism 
and operation concerning the card holder lever can be modi­
fied in an alternative embodiment described hereafter. 

Fig. 12 shows a partial perspective front view of the alter­
native embodiment. A lever drive projection Sd is formed on 
guide frame 5 to push card holder lever 14 to rotate on 
pivots 14b as card holder lever passes the projection Sd. 
Figs. 13 and 14 are schematic side sectional views along line 
A-A in Fig. 12 illustrating the card clamp opening operation 
executed by using the above explained mechanism. In the 
state shown in Fiq. 13, springs 15 bias card holder lever 14 
clockwise to press rubber pieces 17 against rubber pieces 16, 
and card 100 is clamped. 

As slider 8 is lifted by drive pin 13 (Fig. 12), an inclined 
portion 14c of card holder lever 14 engages the projection 
Sd. Then portion 14c starts slipping and riding on the pro­
jection 5d, thus turning card holder lever counter-clockwise 
and opening the card clamps gradually. As shown in Fig. 14, 
the card clamps assume the completely opened state when 
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slider a reaches its uppermost position, thus enabling cards 

to be set or removed. 

In this state, as shown in Fig. 14, card holder lever 14 does 

not receive any force tending to move it up or down along 

guide frame 5 because it is no longer the inclined portion 

14c that abuts on a corner of the projection 5d but the lower 

end or corner 14d of portion l4c abuts on a portion of pro­

jection Sd which is parallel to the guide frame 5. As a 

result, in this embodiment a holding current need not be 

applied to motor 6 in order to hold the standby state for 

setting or removing cards, thereby the power consumption and 

the heat generation can be reduced. 

Incidentally, Fig. 12 shows another alternative to the struc­

ture explained above in that the main part of lever 14 

extends below the bottom of slider 8 rather than at least 

partly entering an inverted U-shape of the slider. Further­

more, Fig. 12 shows in more detail the manner in which lever 

14 is pivotally mounted to slide 8 and the bias force is 
applied by spring 15. 

A second embodiment of a printer according to the present 

invention is described below with reference to Figs. 15 to 29 

and Fig. 1. As will be explained, the second embodiment does 

not require a separate card transport motor since the card 

transport mechanism is driven by the motor 1 of the printer. 

Fig. 15 is· a perspective view of a card transport unit CTU 

forming the card transport mechanism according to the second 

embodiment of the invention, and its position in the printer. 

Fig. 16 is a perspective drawing of the means for transfer­

ring the drive power of motor l in the second embodiment to 
carriage drive belt set 4. Fig. 17 is an external per­

spective view of the card transport mechanism, and Fig. 18 is 
an external perspective view from the back of the card trans­
port mechanism. 



- 21 -

Motor 1 rotates a carriage drive pulley 105 by means of a 

head transport gear train 106 and the motor gear attached to 

the motor 1 shaft (not shown in the figures) to drive car­

riage drive belt set 4. Motor 1 also drives a paper trans­

port gear train 108, which selectively transfers the motor 

torque to the roll paper transport mechanism (not shown in 

the figures) used to feed roll paper for printing. Head 

transport transfer gear 107 is one of the gears forming head 

transport gear train 106 and it comprises three tabs 107a 

which are angularly displaced from each other and project in 

the axial direction. Head transport transfer gear 107 serves 

to transfer drive power to the card transport mechanism. In 

the present embodiment a single motor is used as the drive 

source for a plurality of power driven functions in the prin­

ter. Respective clutches are provided (which are neither 

shown nor described in more detail) for the individual func­

tions except for the print head carriage drive. While the 

motor is running, the print head carriage continues to be 

reciprocated. All clutches are disengaged while the print 

head carriage is moving within the region of its stroke where 

printing is possible, i.e. where the print head is opposite 

to a printing medium (roll paper for receipt printinq, roll 

paper for journal printing or card type print medium) • When 

the print head carriage is moving outside of the area where 

printing is possible, at least one of the clutches correspon­

ding to a desired or necessary function is engaged. 

As is best shown in Figs. 17 and 18, the card transport unit 

of the second embodiment, similar to the first embodiment, 

comprises a guide frame 111 to which the individual compo­

nents or mechanisms are mounted, and which in turn is adapted 

to be .mounted to the main printer frame. A slider 121 cor­

responding to and serving the same purpose as slider 8 of the 

first embodiment is slidably supported by the guide frame 

111. The means for supporting and guiding the slider 121 are 

similar to though simpler than those used in the first embo-
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diment, namely U-shaped portions of the slider embrace 
respective guide edges of the guide frame, and an engagement 
member of the slider engages a guide groove llla (Fig. 18) of 
the guide frame 111 for lateral guidance. Also, like in the 
previous embodiment, the slider is provided with a card hol­
der lever 131 pivotally supported to be moved between a clo­
sed position for clamping a card and an opened position for 
insertion or removal of a card. Reference numerals 118a and 
118b in Fig. 18 denote card guides composed of flexible mem­
bers like a leaf spring fixed to guide frame 111. They are 
used to guide the card to be printed to the desired position 
on the slide 121. 

The card transport unit CTU comprises a card transport power 
transmission assembly, a card transport assembly, a card hol­
der assembly, and a card holder lever position detector 
assembly. Guide frame 111 supports the card transport power 
transmission assembly, card transport assembly, card holder 
assembly, and card holder lever position detector assembly. 

A card transport power transmission gear means 112 has three 
holes 112a (Figs. 15 and 18) formed on its outer side for 
engaging the three tabs 107a of head transport transfer gear 
107, and a gear 112b on the other side. Fig. 19 shows just 
the power transmission mechanism (seen from the front) 
connected to the card transport mechanism according to the 
second embodiment of the invention. A slider drive shaft 113 
is driven by the gear 107 engaging gear means 112, and the 
shaft in turn transfers power to the card transport mecha­
nism. A card transport transfer gear 115 rotatably supported 
on shaft 113 is coupled to gear 112b via a speed reducing 
gear train 116. A spring 114 is wound around shaft 113 to 
form a spring clutch; one end of the spring 114 is bent up to 
a raised position in order to engage a hole formed in gear 
115, and the spring clutch is adjusted to slip when an over­
load is applied to the drive system downstream from slider 
drive shaft 113. 
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Fig. 20 is a partial front view of the card transport mecha­
nism, and is used to describe how the slider is driven. Fig. 
21 is a detailed exploded view of a clutch mechanism of Fig. 
20. Fig. 22 is used to describe the mechanism of a rack 1211 
provided on the slider and a slider drive gear 124 disposed 
on slider drive shaft 113. Fig. 23 is used to describe the 
trigger mechanism for card transport selection. 

Slider 121 is mounted and moves parallel to the molded pla­
stic guide frame 111, as mentioned above, and comprises a 
card stop 12ld on which the bottom edge of card 100 stops 
{similar to the previous embodiment the card stop is formed 
by the upper side of slider 121). Slider 121 further compri­
ses the rack 1211 whose uppermost tooth 121a {Figs. 21 and 
22) is laterally offset from the other teeth 121b.It is to be 
noted that in the lateral direction in Fig. 18, the rack 1211 
is provided at the position of the guide qroove llla and 
extends parallel to the latter. In Fig. 18, the reference 
numeral lllb denotes a U-shaped cover integrally formed with 
guide frame 111. In the lowermost position of the slide 121, 
as shown in Fiq. 18, the rack 1211 is fully inserted into 
cover lllb which provides an additional guide to the slide 
121. The open rear side of the cover exposes the rack to the 
slider drive qear 124 described in more detail below. 

Spring 122 shown in Fig. 21 forms a spring clutch and is 
press fitted onto shaft 113. Both ends of the spring 122 are 
bent out to raise from shaft 113. A ratchet wheel 123 is 
rotatably mounted on shaft 113. The ratchet teeth of the 
ratchet wheel 123 are uniformly distributed around the outer 
circumference of the ratchet wheel. The ratchet wheel 123 
engages one Of the raised ends of clutch spring 122. Slider· 
drive gear 124 is also rotatably mounted on sh~~t 113 and 
engaged with the other raised end of spring 122. Gear 124 
comprises on its outer circumference a tooth 124a for meshing 
with the top tooth 121a on the rack 1211, teeth 124c for 
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meshing with the other teeth 121b, and a trapezoidal cam 124b 
shown in Figs. 25 and 26. 

As is best shown in Fig. 23, the triqqer mechanism for card 
transport selection comprises an electromaqnet 125, a triqqer 
plate 126 and a sprinq 127. One end of triqger plate 126 is 
biased by the spring 127 (a tension coil sprinq in this embo­
diment) to engage the claws of ratchet wheel 123 with the 
other end. Trigger plate 126 is so positioned that said 
enqaqement can be released by supplyinq current to the elec­
tromagnet 125 which then attracts the triqger plate. 

Slider return spring 128 (Figs. 17 and 18) is connected to 
guide frame 111 at one end and to slider 121 at the other end 

in order to bias slider 121 into its downward standby posi­
tion. Slider return spring 129 performs the same function as 
slider return spring 128. Slider 121 can thus move smoothly 
on guide frame 111 because slider return spring 128 and sli­
der return sprinq 129 are positioned balanced on right and 
left sides. Reference numerals 117 in Fig. 18 denote shock 
dampers employed for damping the shock (and the noise asso­
ciated with it) when the slider is returned by the return 
springs from its uppermost position to its lowermost posi­
tion. 

Depending on the manufacturing tolerances (and thus costs), 
there may be more or less clearance between the guide faces 
of the slider and those of the guide frame. such clearance 
might allow a rocking movement of the slider about an axis 
perpendicular to the guide frame and such movement would tend 
to render the print position unstable and print quality dete-
riorated. The means illustrated in Fig. 24 may be employed 
to prevent this. 

Referring to Fig. 24, slider return spring 128 is tensioned 
to apply a force fa at a distance Ll to the center point o of 
a possible rocking movement and slider return spring B 129 is 
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tensioned to apply a force fb at a distance L2, both against 

the force F acting on that point o of slider 121 when slider 

drive gear 124 works to move slider 121 up. When the resul­

ting moment M (= faLl - fbL2) applied at point O is made dif­

ferent from zero slider 121 always tilts to one side, thus 

preventing it from rocking during printing. In this embodi-

. ment, fa> fb and Ll > L2. 

Figs. 25 and 26 are used to describe the card holder assembly 

and the card holder lever position detector assembly. Fig. 

2 5 is a side view showing the state where the card holder 

assembly according to the present embodiment holds a card 

clamped and the card holder lever is not detected to be in 

its standby position, _and Fig. 26 shows the state where the 

card holder assembly is opened and card insertion enabled and 

the card holder lever is detected by detector 141 to be in 

its standby position. 

Card holder lever 131 is pivotally mounted on slider 121 in 

substantially the same way as described with respect to lever 

14 in the first embodiment. Rubber pieces 133 function as 

moveable clamp members, and are provided on card holder lever 

131 so as to hold a card 100 in cooperation with fixed clamp 

members 1210 (that may also comprise or be surrounded by rub­

ber pieces) formed on the right and the left side of slider 

121 opposite to a respective rubber piece 133. The moveable 

and the fixed clamp members thus form card clamps similar to 

the first embodiment. Card holder lever 131 further compri­

ses an arm 131a, which is positioned to contact with the tra­

pezoidal cam 124b of slider drive gear 124, and a detection 

lever 131c which operates position detector 141. 

A card clamp spring 132 (preferably there is one on each 

side} is a torsion coil spring used for biasing the lever 131 

relative to the slider 121 and, thus, for applying the pres­

sure for clamping a card 100. Detector 141 is a mechanical 

switch fixed to guide frame 111 and comprises a lever 14la 
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for engaging with detection lever 13lc of card holder lever 

131. Detector 141 outputs a LOW level signal when lever 141a 
is turned clockwise as seen in the figures (against a bias 
force) ; when lever 141a is not driven to the right, but tur­
ned to the left by its bias force, the detector 141 outputs a 
HIGH level signal. Note that detector 141 may alternatively 
be a photo detector positioned such that the light beam 
thereof is interrupted by lever 131 to enable position detec• 
tion. 

card detector 18 is an optional light-transmitting photo 
detector provided at the card 100 insertion opening for out­
putting a signal when a card is inserted. card detector 19 
is provided near the card stop of slider 121 when the latter 
is in its lowermost position, and performs the same function 
as card detector 18. 

Fig. 27 is a timing chart of the card printing timing and 
card transport timing in this second embodiment of the inven­
tion. Motor drive signal 151 is used to control driving 
motor 1. Timing signal 152 is the shaped output signal gene­
rated by timing pulse generator 51 (not shown in the figures) 
in sync with motor 1 rotation used to determine the drive 
timing of print head 2. Reset signal R (153) is the shaped 
output signal generated by reset pulse generator 52 (not 
shown in the figures) which is a photo detector provided at 
the receipt paper side of the main frame for outputting a 
signal when carriage 3 reaches the home position on the 
receipt side. Reset signal J (159) is the shaped output 
signal generated by reset pulse generator 53 (not shown in 
the f iqures) which is a photo detector provided at the jour­
nal paper side of the main frame for outputting a signal when 
carriage 3 reaches the home position on the journal side. 
Print area signal 154 indicates the timing during which prin­
ting is possible. 
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card transport signal 155 is used to drive the electromagnet 
125 (Fig. 23) in the trigger assembly for selectively perfor­
ming the card transport. card holder lever position detector 
signal 157 is output by position detector 141 as a LOW level 
signal in the state where the card holder lever standby posi­
tion is detected (card insertion enabled state). 

card detection signal B (156) is the output signal generated 
by card detector 19 (Fig. 26), which outputs card detection 
signal B (156) with a HIGH level when no card is loaded in 
the printer, and outputs a LOW level signal when a card is 
loaded in the printer. card detection signal T (158) is the 
output signal of card detector 18 (Fig. 26), which outputs a 
HIGH level signal whe~ no card is loaded and outputs a LOW 
level signal when a card is loaded in the printer; this ope­
ration is the same as that of card detector 19. 

Fiq. 28 is a block diagram of the overall configuration of a 
printer using the card transport mechanism according to the 
second embodiment of the invention. Fig. 28 is similar to 
Fig. 11 of the first embodiment and so it may suffice to des­
cribe the differences only. Instead of position detector 9 
and motor 6 of the first embodiment, in this embodiment the 
printer mechanism has the position detector 141 and the elec­
tromagnet 125, respectively. 180 is the signal shaping cir­
cuit for shaping the signal output by detector 141 and 181 is 
the control circuit for controlling the electromagnet 125 in 
response to a signal from CPU 73. 

Fig. 29 is a flow chart of the operation for initializing the 
card transport mechanism of the second embodiment to enable 
card insertion. The initializing sequence is described later 

·in detail. 

Operation of the card transport mechanism according to the 
second embodiment of the invention is described below. In 
the standby state, i.e. the state where the card transport 
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mechanism is ready for a card to be inserted, the slider 121 

is in its lowermost position and the card holder lever 131 is 

turned to keep the card clamps opened as shown in Fig. 26. 

After a card has been inserted, the slider 121 is lifted 

stepwise while printing is performed line by line. wiien the 

slider has reached its uppermost position and the last line 

has been printed, _the arrangement is kept in this state 

waiting for the card to be removed. After removal of the card 

- or a after predetermined waiting time - the slider is 

returned to its lowermost position by means of its return 

springs to reach a state shown in Fig. 2 5. The individual 

steps of this operation will be described in detail below 

starting from the standby state shown in Fig. 26. 

When a card 100 is inserted along guide frame 111 and card 

guides ll8a, 118b, card 100 is led to a position between 

fixed clamp members 12lc and arm 13lb of card holder lever 

·131 with its moveable clamp members 133. The side edge of 

card 100 thus blocks the light beam of card detector 19, 

which is located near the lower standby position of slider 

121 in the card 100 insertion path. This causes card detec­

tion signal ~ (156) {Fig. 27) output from card detector 19 to 

change to a LOW level signal. card detection signal T (158) 

changes similarly. 

card detection signal B is input through shaping circuit 89 

(Fig. 28) to CPU 73, causing CPU 73 to output a motor drive 

signal 151 (Fig. 27) with HIGH level through motor control 

circuit 82 to drive motor 1. As a result, motor 1 begins to 

turn, driving head transport gear train 106 and paper trans­

port gear train 108 (Fig. 16), and head transport transfer 

gear 107, card transport power transmission gear means 112, 

card transport power transmission gear train 116, card trans­

port transfer gear 115, and slider drive shaft 113 (Fig. 19) 

in the directions of the respective arrows. 
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As shown in Fig. 23, rotation of ratchet wheel 123 is prohi­
bited by trigger plate 126. As a result, rotation of shaft 
113 is not transferred to slider drive gear 124, and slider 
drive qear 124 does not turn, because spring 122 of the 
clutch assembly loosens. 

Next, timing signal 152 is applied from CPU 73 (Fiq. 28) 
through card transport electromagnet control circuit 181 to 
card transport electromagnet 125 for only a period Tl (LOW 
level period indicated as CH) of card transport signal 155 
(Fig. 28)). The trigger plate 126 is therefore pulled in the 
direction of the arrow, overcoming the tension of coil spring 
127, by electromagnet 125 (Fig. 23) , releasing enqaqement 
with ratchet wheel 12_3, and enabling ratchet wheel 123 to 
turn with shaft 113. 

Clutch spring 122 therefore tightens against shaft 113, and 
slider drive gear 124 turns together with shaft 113. Because 
current is applied to the electromagnet 125 only during 
period Tl, trigger plate 126 is returned again by sprinq 127 
when the current supply to the electromagnet 125 is stopped, 
thus causing trigger plate 126 to engage the next claw of the 
ratchet wheel 123 thereby prohibiting ratchet wheel 123 to 
rotate beyond the next claw. The cam 124b of slider drive 
gear 124 (Fig. 26) therefore turns in the direction of the 
arrow and disengages from arm lJla of card holder lever 131. 
Thus, card clamp springs 132 turn card holder lever 131 
clockwise thereby closing the card clamps (133, 12lc} to 
clamp the card. At the same time, lever 141a of detector 141 
and detection lever 131c of card holder lever 131 separate, 
card holder lever position detector signal 157 (Fig. 27) 
becomes HIGH, and the card is held firmly to enable printing. 

The printing and card transport operation is described next. 

As motor 1 is driven further, reset signal R (153) or reset 
signal J (159) (Fig. 27) output from reset pulse generator 52 
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or reset pulse generator 53 (not shown in the figures), 
respectively, are obtained for confirmation of the carriage 3 
home position. CPU 73 outputs the print command to print 
head control circuit 81 while print area signal 154, which 
indicates printing to the present print line is possible, is 
active to execute printing. Note that print area signal 154 
is made by a logic circuit in sync wi~ the reset signals. 

After printing one line, when card transport signal 155 (Fig. 
27) is again set LOW as indicated by CFl and current is 
applied to electromagnet 125, ratchet wheel 123 advances one 
further claw, and slider drive gear 124 is advanced to trans­
port the card to the next print line. Slider 121 is thus 
advanced one print line by the action of its rack engaged 
with the gear member of slider drive gear 124, and the card 
is thus advanced one print line. 

The present embodiment is shown in a six line printer conf i­
guration. The number of printable lines is determined by the 
line spacing. The print/ card transport operation described 
above is repeated five times for periods CFl to CFS to print 
six lines. 

When the last line has been printed, card 100 has been advan­
ced to the top position and motor drive signal 151 assumes a 
stop state. The corresponding stop period T2 of the signal's 
stop state should be set long enough to allow removal of the 
card. If card detector 18, which is an optional detector, is 
provided, removal of the card can be detected by a HIGH level 
of card detection signal T (158). This would avoid the neces­
sity of presetting a stop period, since in such case the stop 
period would automatically be ended based on card detection 
signal T. 

Incidentally, in this embodiment the slider 121 is kept in 
its uppermost position after the last line has been printed 
to wait for card removal. As will be understood from the 
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foreqoing, in this state the card clamp assembly is still in 
its closed condition, different from the first embodiment. 

Therefore, the clamping force holding the card to the slider 

should be strong enough to securely hold the card during 

transport and printing and yet to allow it to be withdrawn 
without any danger of damage to the card. As will further be 
understood by those skilled in the art, the a:bove described 
embodiment could easily be modified to allow the card clamp 
assembly to be opened in the uppermost position of the slider 
in a manner similar to that of the embodiment explained with 

respect to Fig. 12. 

The slider l.21 resetting and card holder lever 131 opening 
operations are described next. After the card has been remo­
ved, motor drive signal 151 (Fig. 27) is set to HIGH level 
again and motor 1 is driven. When slider drive gear 124 is 
driven in response to the LOW level signal of card transport 
signal 155 indicated by SF in Fig. 27, the last tooth of sli­
der drive gear 124 (Fig. 22) disengages from the rack of sli­
der 121, and slider 121 is moved down to the standby position 
by the action of slider return springs 128 and 129. The wait 
period T3 (more precisely T3 minus Tl, see Fig. 27) of card 
transport signal 155 is set longer than the time required for 
slider 121 to reach the standby position. 

When slider drive gear 124 is then driven again by inputting 
a LOW level of card transport signal 155 {LO Fig. 27), as 
shown in Fig. 26, cam 124b of slider drive gear 124 lifts arm 

131a of card holder lever 131 causing it to turn counter­
clockwise, thus opening the card clamps on the right and the 
left side of slider 121. This is the card insertion enabled 
state. Because this causes detection lever 13lc, which indi­
cates the rotational position of card holder lever 131 to 
rotate and turn lever 14la of card holder lever position 

detector 141, and card holder lever position detector signal 
157 output from detector 141 becomes and keeps LOW level 
indicating that card insertion is possible. Thus, the 
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standby state has been reached again and one card transport 
operation cycle completed. 

The initialization operation of card holder lever 131 in the 
card transport mechanism when the printer power is turned on 
is described next in detail along the flow chart in Fig. 29. 

Note that in the flow chart of Fig. 29, (TC) in steps 205, 
207, 210, and 214 indicates the current count value of a 
timing signal counter which is a type of free running counter 
in the present embodiment; T3 and Tl in Fig. 29 correspond to 
the periods T3 and Tl indicated in Fig. 27, respectively, 
expressed in the form of the number of pulses of the timing 
siqnal 152 to be counted during the respective period; and N 
in step 218 is the number of card transport operation cycles 
minus 1. Because the card transport mechanism is cyclically 
operating, if the total number of possible states of the card 
transport mechanism within one cycle is N+l, starting from 
the state the card transport mechanism has when power supply 
to the printer is switched on, the state will have to be 
changed N time's to bring the card transport mechanism into 
each of the possible states once. Thus, depending on which 
state the mechanism has when power supply is switched on, the 
maximum number of times the state of the mechanism has to be 
changed in order to reach the standby state is N. 

After the power is turned on (step 2 01) , a LOW card holder 
lever position detector signal state is checked (step 202) • 
If the detector signal is LOW, card setting is enabled, and 
the printer enters the standby state (step 203) waiting until 
a card is inserted. 

If the detector signal is not LOW, that means that the card 
clamps are closed (Fig. 25), and card insertion is not possi­
ble. The following steps are therefore executed to initia­
lize the printer for card insertion. 
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Specifically, motor 1 is driven (step 204) and the values n = 
(TC) + 3 and m = 1 are set (step 205). Note that motor 1 
reaches a steady operation condition at stable speed within 3 

pulses of the timing signal from starting to rotate. The 
pulses of the timing signal are then counted (step 206) until 
(TC) = n + T3(m-1) (step 207). 

When step 2 07 returns YES, the card transport signal is set 
ON (step 208) (note that ON corresponds to LOW level in Fig. 
27), and current is supplied for period Tl only {steps 209, 
210, 211). Then mis set tom= m+l (step 212), and the pul­
ses of the timing signal are counted until (TC) = n + T3(m­
l)-l (steps 213, 214). In these steps, it takes T3-Tl-1 
which is enough time for slider 121 to settle after retur­
ning. Card holder lever position detector signal state is 
again checked (step 215) whether LOW or not. If step 215 
returns YES, card setting is possible. Since the standby 
state is detected at this time, the motor is therefore stop­
ped (step 216), and the printer ~tands by until a card is 
inserted (step 217). If step 215 returns NO and m < N, the 
procedure loops back to step 206. If step 215 returns NO and 
m = N (step 218), however, there must be some problems in the 
printer assembly and the motor is stopped {step 219). 

In the above embodiment, card holding and transport and prin­
ter standby states can be easily achieved with a single low­
cost triqger assembly usinq the power of a motor driving both 
the paper transport and carriage drive assemblies. A uniti­
zed card transport mechanism enabling simple installation and 
removal from the printer assembly can thus be achieved. 

The following· effects are obtained by means of the invention 
described above. 

By providing a slider comprisinq a card stop against which 
the bottom edge of the printer card rests and a holding means 
for holding the card to the slider, a guide frame comprising 
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at least one guide member engaging and guiding the slider 

parallel to the guide frame, and a drive means for moving the 

slider with the card along the guide member relative to the 

printing means, the card can be simply held between clamping 

members and advanced by moving the slider on which it is 

held. It is therefore possible to reliably advance multiple 

layer card forms. 

In addition, because the card is advanced by simply moving 

the slider and card transport does not rely upon friction, 

which is used by the prior art and varies easily, it is 

possible to provide a high reliability printer with high 

precision paper feed control. The practical benefit of this 

high precision is particularly noticeable with pre-printed 

card forms. 

Because the cards are held by mechanical force, the heat 

resulting from extended operation of electromagnets and plun­

gers used to hold the cards in the prior art is eliminated, 

and multiple line printing taking an extended period of time 

is possible. 

Power consumption is also reduced, making it possible to use 

a smaller power supply and improving the energy efficiency of 

the printer. 

By providing a stop limiting the range of slider movement on 

the guide frame and operating a card holder· lev~r by means of 

a card transport drive pin after slider movement is stopped 

by the stop to release the moveable clamp member ( s) of the 

card clamp(s), it is possible to load and clamp the card with 

the slider near the card insertion opening. It is therefore 

easier to set a card in the printer, short printing forms can 

be easily loaded into the printer, and the printer is easier 

to use. 
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Because the card transport mechanism comprises a slider on a 

guide frame and a means for driving the slider, the card 
transport mechanism can be manufactured as a single unit that 
can be used to help greatly reduce printer assembly costs. 
Because this unit can also be assembled into the printer as 

an option during final printer assembly, printer design spe­
cifications can be easily changed. Control is also extremely 
simple because the card can be driven merely by applying a 

signal to a single means as when controlling a stepping motor 

or trigger magnet to move the slider. 

The present invention thus provides significant practical 
benefits. 
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CLAIMS: 

1. A card transport mechanism for a printer for prin­

ting to manually inserted card type print media, comprising: 
a slider (8; 121) having a card stop (Se; 12ld) adapted 

to provide a rest for the bottom edge of an inserted print 

medium (100), 
holding means (14, 16, 17; 12lc; 131; 133) for holding 

the print medium to the slider, 
a quide frame (5; 111) having at least one guide por­

tion (Sc, 2oa; llla) engaged with the slider for guiding the 
slider parallel to the guide frame, and 

transport drive means (6, 7; 1, 113, 122-124, 1211) for 

moving the slider along the guide frame (5; 111). 

2. A card transport mechanism according to Claim 1 
wherein said holding means comprises at least one holding 
device for holding the .Print medium, the holding device 
having a fixed clamp member (16; 121c) positioned on the 
slide (8; 121), and a moveable clamp member (16; 133) posi­

tioned on a card holding part (14; 131), which is mounted on 
the slider to be moveable between a first position correspon­
ding to a holding state of said holding device, and a second 
position corresponding to a released state of the holding 
device 

3 • A card transport mechanism act?or<Iing to Claim 2 
wherein said holding part (14; 131) is a card holding lever 
pivotally supported on the slider. 

4. A card transport mechanism according to Claim 3 

wherein the transport drive means comprises: 
a stepping motor (6) as the drive source, 
a timing belt (7) installed to extend in the direction 

of slider movement, and 
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a drive pin (13) fixed to the timing belt for engage­
ment with the card holder lever {14) to move the slider (8) 

by means of the card holder lever, 
wherein the card transport mechanism further comprises 

a detector (9) disposed within the area where the slider can 
move for detecting a reference position of the slider. 

5. A card transport mechanism according to Claim 4 
wherein a stop (5a) for restricting the range of slider move­
ment is provided on the guide frame ( s) so that after the 
slider movement has been stopped by the stop, continued rota­
tion of said stepping motor in the same direction causes the 
card holder lever ( 14) to be turned by the drive pin ( 13) 

from its first into it~ second position. 

6. A card transport mechanism according any of the pre­
ceding claims further comprising: 

a guide member (Sc) provided on the guide frame (5) and 
extending parallel to the direction of slider movement along 
substantially the full stroke of the slider (8), 

an engagement member (89) provided on the slider (8) to 
slidingly engage said guide member, and 

a slider presser lever {20) for pressing the engagement 
member (Sg) against the guide member, 

whereby the card stop (Se) is held substantially per­
pendicular to the direction of movement throughout the sli­
der's movement. 

7. A card transport mechanism according to any one of 
Claims 1 to 3 wherein the transport drive means includes: 

a drive shaft (113) adapted to be driven by a motor 
(1) I 

a gear assembly (122, 123, 124) mounted on the drive 
shaft and comprising a slider drive gear (124) coupled to 
said drive shaft via a clutch (122, 123), said slider drive 
gear being engaged with a rack (1211) on the slider (121) for 
moving the slider into a first direction, and 
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at least one return spring {128, 129) urging the slider 

(121) into the opposite second direction, such that whenever 

the slider is driven into said first direction beyond a spe­

cified position, the slider is returned by the return sprinq. 

8. A card transport mechanism accordinq to Claim 7 

wherein said clutch comprises: 

a clutch wheel (123) rotatably supported on said drive 

shaft (113), 
a clutch spring (122) wound on the drive shaft and 

having one end engaged with the clutch wheel and the other 

end engaged with the slider drive gear {124), 

a trigger plate (126) arranged to be moved between a 

first position where it engages said clutch wheel and pre­

vents it from being rotated with the drive shaft, and a 

second position where it is released from the clutch wheel, 

and means (125, 127) for moving said trigger plate bet­

ween said first and second positions said means including an 

electrically driven trigger magnet (125). 

9. A card transport mechanism according to Claim 8 in 

combination with claim 3, further comprising a cam (124b) 

provided on the drive shaft for rotation together with said 

slider drive qear ( 124) and arranged to contact said card 

holder lever (131) for selectively moving the card holder 

lever between said holing state and said released state 

depending on the angular position of the slider drive gear 

(124). 

10. A card transport mechanism according to any one of 

Claims 7 to 9 further comprising a flexible card guide member 

(118b) having one end fixed to the guide frame (111) and a 

free end positioned between the slider (121) and guide frame 

(111), such that when the slider (121) is positioned at its 

lowermost position, said free end together with the opposing 

surface portion of the guide frame forms a substantially v­
shaped guide channel for a print medium to be inserted, said 
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guide channel having its bottom approximately in the plane of 
said holding member, said free end being progressively bent 
toward the guide frame as the slider is moved toward its 
uppermost position. 

11. A printer including a card transport mechanism 
according to any one of claims 1 to 10. 

12. A printer according to claim 11 including a card 
transport mechanism according to any one of claims 7 to 10, 
wherein the drive shaft {113) of the card transport mechanism 
is driven by a motor (1) of the printer also used for other 
drive functions in the printer. 

13. A printer according to claim 12 comprising first 
drive power transferring means (107, 107a) coupled to said 
motor (1) and detachably engaged with second drive power 
transferring means ( 112, 112a) coupled to the drive shaft 
(113) of the card transport mechanism. 


