CARD TRANSPORT MECHANI SM AND PRI NTER | NCLUDI NG | T The present q%’t%m?
refates to a card transport nechanismfor a printer allowing th
performivalidation printing of plural lines on card type print nedi a
(shrply referred to as card in the foll ow Rg). or copying paper used, for
exanpl e, in point-of-sale (POS) systens and el ectronic cash registers
(ECR). The present invention further relates to a printer including such
mechani sm In the prior art, such validation printing is typically per-
formed by neans of a printer |like the one schematically shown in Fig. 1, as
an exanpl e, which has a card feed nechani sm nounted therein.

CARD TRANSPORT MECHANISM AND PRINTER INCLUDING IT

The present invention relates to a card transport mechanism
for a printer allowing the printer to perform validation
printing of plural lines on card type print media (simply
referred to as card in the following) or copying 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 printer like the one schematically shown
in Fig. 1, as an example, which has a card feed mechanism
mounted therein.

Fig. 30 is a simplified side view of a first prior art exam-
ple of .such card feed mechanism. In this card feed mechanisnm
a card transport roller 301 is driven by a card transport
motor 6 wvia 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
fraine 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. Spring 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 Fig. 30. As will be
appreciated, in this position roller 304 is separated from
roller 301. By energizing plunger 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.



Fig. 30 is asinplified side view of a first prior art exam ple of such
cafd feed nmechanism In this card feed nechanisma card transport roller
301 is driven by a card transport notor 6 via a gear train 10 to be rotated
by ‘the nmotor. A card presser roller 304 is positioned opposite to the
rofl er 301 and rotatably nounted at one end of a |lever 303 which is
pivotally supported at an internediate por2ion (at 303a) by a franme not
shown. The other end of lever 303 is coupled to an actuating rod 302a of a
pl unger 302. A biasing spring 305 is stretched between the | ever 303 and a
part (not shown) fixed relative to the frame. Spring 305 biases |ever 303
in a clockwi se direction. In this construction, when plunger 302 is
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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



A card 100 to be printed is inserted fromthe 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 |ower edge cones to rest on a card stop 306. 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 nentioned
before, thereby causing roller 304 to novesto the position indicated by
solid lines. Card 100 is thus pinched between transport roller 301 and
presser roller 304. Then the notor 6 is driven to transport card 100 to a
specified position utilizing the friction between the rollers and}éhe card
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and the cardbpenntinsgroedr fromnthe toppl rodlier 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 1lever 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 33l1la. Lever 331 has a
projection 331b engaging a notch 329a . of lever 329 during
standby, thereby preventing lever 329 from turning 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 331b 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 331b 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.



A sinplified side view of a second prior art exanple of a card feed
mechani smis shown in Fig. 31. Note that Fig. 31 only shows the feed
mechani smwhile the print nechanismis omtted. |In this prior art, a card
transport roller 323 is connected via a timng belt 325 to a ratchet wheel
32%. Ratchet wheel 327 is intermittently driven by means of a claw 328, as
will be explained in nore detail below -Acard pres- ser roller 322 is
rotatably supported by a holder 320 nmounted to be slidable between a
standby position shown in solid |ines and an operative position shown in
dot-dot-dash lines. A spring 319 is enployed to bias holder 320 into the
st andby - 3- position, while a
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100 has beethenfermedsf toamsperted, bechiise B2@ fxichien betwéendtheccard
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 1little
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) Reducing 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



tion of the arrow fromthe standby position to the operative position. Card
109 is thus pinched between transport roller 323 and presser roller 322. In
response to the intermttent 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 intermttent feed technique using claw
328 will be briefly described only. A transport lever 329 is pivotally
supported for an oscillating novenment around an axis 329b and driven at a-
specified timng by cooperation between a cam (not shown) and a tension
spring 332. A card transport trig- ger lever 331 is pivotally supported, at
33la. Lever <@uanhRressatn| sechanisnlprsgsePagatedoth 3¢y §RTHever
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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 achieved 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
along a guide frame, thus causing the print medium, i.e. the
card to move relative to the print means while being 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.

Preferred 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:



The follow ng problens exist with the prior art described above.
- 4= (1) When nmultiple-layer printing forns are used as card, the top
and bottom |l ayers often slip relative to one another as the formis

transported because the friction between the card and the rollers is |arger

than the friction between the |ayers of the form thus making it very
difficult or inpossi- ble to print to thegspecified printing position
t hroughout the | ayers. (2) It is inpossible to elimnate a non-printabl e
top or bottommargin of the printing formor card that is alittle w der

than the radi,us of the card transport yoller
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by a structure whi cinvention,

Fig. 2 is a perspective view showing where a card transport
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unit according to a first embodiment of the invention
is installed to the printer,

is a perspective front view of the card transport
unit,

is a perspective rear view of the card transport
unit, '

schematically illustrates the card transport power
transmission assembly,

is a perspective view of the card transport and the
card holder assemblies of the card transport unit,

is a side wview showing the card holder assembly in
the state of holding a card,

is a side view showing the card holder assembly in
the state allowing a card to be inserted,

is an enlarged partial top view of the means holding
the card transport mechanism to the guide frame,

is a front view of Fig. 8,

is a partial perspective view illustrating position
detection means for detecting the position of the
card transport mechanism of the first embodiment,

is a block diagram of the overall configuration of a
printer according to the first embodiment of the
invention,



has two card transport neans both bel ow and above the print head, such
styucture is not suitable for this type of prin- ters because of its |large
si ze and hi gh cost. (3) Reducing overall printer assenbly size is
difficult because a | arge power supply is required to supply sufficient
el®ctrical power for exerting sufficient pressure on the presser roller to
hold the card w thout slippage between thercard and the rollers when the
card is pulled by hand or other external force. (4) Because printing
forms or cards nust be inserted to the card stop manually, it is very
difficult to handle or print the cards or forns if the depth of the card
stop is larger than the length of the cards or forns. (5) The control
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for pressing the card Ly I s~ not
possible to build atiorj ned card transport and presser unit because the
card transport mechani smand the

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,

Pig. 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,



- 5- card presser nmechani sm are separated by the card. Thi s i ncreases
the nunber of final assenbly steps and unit cost. Therefore, the object

of the present invention is to overcone the problens of the prior art
expl ai ned above and to provide a highly reliable, durable card transport
methanismthat is free of changes in the card transport pitch, allows the
prin- ter to print to cards that are smallg enough to enter all the way into
the printer, and is structured as a unit d%ich can be optionally nmounted to
a printer. Another object of the invention is to provide a printer

I ncl udi ng such card trans- port nechani sm These objects are achieved
with a card Fignspdris naskdnitsm desct ibeedhen ttigigerl mechanpsmnifor asard

claimed in claim Ll &ahaold Eiectlor Qi elecaBEsha=ahB08 nkHeE, | NVeNt i on
are sub- ject-matter o e dependent clai ns.
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.



In a card transport nmechani smaccording to the present inven- tion, the
card to be printed is held on a slider that travels along a guide frane,

t hus causing the print nmedium i.e. the card to nove relative to the print
means while being 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 posigion 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 renoved, and another one where the card hol der
| ever is in the posi- tion to apply pressure to hold the card. The card can
t hus be noved whil e being held, and rel eased for setting or reno- ving by
sinply contr qhlel ﬂﬂt%rp@iidwmfirpf}?idle sligle. typgr@fearpdseﬁiaszﬂtaﬁn&meh
t he invention_and further opjects and advant ages of the |nv ntion, m% ?
expl ai ned i n<88: &Y Fnﬁeﬁfﬁ%&éq1ﬂﬁﬂ%ﬁ% thq¢E;H §hPELNter is

- 6- designed to be optionally equipped wzth 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 engaged 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 Fig. 2 and a second
leg extending substantially wvertically (actually, the two



Fig. 1 is a perspective view of a printer according to the

I nvention, Fig. 2 is a perspective view show ng where a card transport
unit according to a first enbodi ment of the invention is installed
to the printer, Fig. 3a is a perspective front view of the card transport
unft, Fig. 3b is a perspective rear view of the card transport

unit, Fig. 4 schematically illustrates gbhe-card transport power
transm ssi on assenbly, Fig. 5is a perspective view of the card transport
and the card hol der assenblies of the card transport unit, Fig. 6
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the state alstomictoire)carlst wild ivseekpliained 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 legq of guide frame 5. The card
transport unit is positioned below print head 2 (omitted in
Fig. 2) and is fastened by screws to the bottom of the main
printer frame.

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

Slider 8 constitutes the main part of the card transport
assembly. The upper face of slider 8 forms a card stop 8e
(Figs. 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 8.

The card transport power transmission assembly in Fig. 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 8 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



Fig. 8 is an enlarged partial top view of the nmeans hol di ng the card

transport mechanismto the guide frane, Fig. 91is a front viewof Fig. 8,
Fig. 10 is a partial perspective viewillustrating position

detection neans for detecting the position of the card transport
me€hani sm of the first enbodi nent, Fig. 11 is a block diagramof the
overall configuration of a printeriaceording to the first enbodi nent
of the i nvention, -7- '

8. In this embodiment, slider 8 has a substantially U-shaped
cross section with the open end of the U facing 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 8f extending in parallel to the
- bent end portions of lever 14. The end portions of lever 14
are pivotally supported by those portions 8f by means of
pivots 14b. Torsion coil springs 15 (only the one on the
right side is shown in Fig. 5) are employed to bias lever 14
in a clockwise direction in Fig. 5 with respect to slider 8.
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 parts of the card clamps . As shown in Fig.
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 8. 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 causing it to move. When the slider has reached its



Fig. 12 is an enlarged partial perspective view illustrating a

nmodi fication of the first enbodi nent of the inven- tion, Fig. 13
and 14 are views, simlar to Figs. 6 and 7, respectively,
of the nodified enbodi nent, Fig. 15 is a perspective view of a card
transport unit accor- ding to a second enbodi nent of the invention
and its position in the printer, - IR ¢g. 16 is a perspective view
illustrating neans for trans- ferring the drive power of the printer
notor to a carriage drive belt set according to the second enbo-
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terclockwise against the force of springs 15, thereby opening

the card clamps 16/17.

Fig. 6 is a side view showing the card 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, 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 5f,
59 and 5h extending in parallel to the direction of movement
of slider 8. Slider 8 is slidably mounted to guide frame 5 by
means of U-shaped portions 8c engaging the inner edge 5fi of
cutout S5f and an outer edge 5i of the guide frame 5,
respectively, as shown in Fig. 8. Cutouts 5f and 5h 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
59 over a height corresponding to the stroke of slider 8.
Lever 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. 8, thereby pressing it against one of two
opposite guide faces of engagement member 8g. The pressure
exerted on engagement member 8g by lever 20 pushes its oppo-
site second gquide face 8d in engagement with the opposing
edge 5c of cutout 5g. By means of spring 21, the engagement
member 8g of slider 8 is thus sandwiched, substantially



to the second enbodi nent of the.invention, Fig. 20 is a perspective front

view schematically illustra- ting the card transport assenbly of the
second enbo- di ment , Fig. 21 is a front view of the clutch
mechani sm of the slider drive shaft in the second enbodi nent, Fig.
22:is used to describe the rack and gear nechani sm of t he second
enbodi nment Fig. 23 is usedjzo-describe the trigger nechanism
for card transport selection in the second enbodi nent, ’

without clearance, between two guide faces, namely 5c on the
one side and 20a 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 gquide faces,
namely guide face 5c of guide frame 5 and guide face 20a of
lever 20 are mirror-finished to reduce the coefficient of
friction and stabilize the card transport operation (the
guide face 5c may either be formed by the edge of the cutout
5g itself or a piece of mirror-finished sheet metal laid over
the edge and fixed to the guide frame 5).

The two opposite guide faces of the engagement member 8g have
a slightly inwardly curved shape as shown in Fig. 9 so that
they contact guide faces 5c and 20a at only two points each
{at top and bottom in the sliding direction) there being no
contact in the center area. The distance between the contact
points on each gquide face is the largest possible, thus
making slider 8 slide stably along the guide frame and pre-
venting it from slanting. The pressure exerted by spring 21
is set s0o as to be sufficient to prevent slider 8 from slan-
ting even if an external pressure is applied to the card
during printing.

Figs. 8 and 9 also show means for tensioning the transport
belt 7. To this end, a tensioning member 22 is supported on
the front side of guide frame 5 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.



Fig. 24 illustrates the relationship between the forces acting on

the slider in the second enbodi nent, Fig. 25 is a side view of the card
hol der assenbly accordi ng to the second enbodinment in the state of
hol ding a card in the card holder |ever undetected position, Fig.
26*is a side view of the card holder assenbly in the state where
card insertion is enabled in the card - 14 -holder |ever detected

posi tion, Fig. 27 is atimng chart of the card printing and card
transport timng according to the second enbodi nent of the

I nvention, 1g._28.,is a block diagram of, the pverall ,configuration of
printer accoft¥nglPolfnd s%%wjenB%’aﬁ?%?ﬁl‘fﬁ Yﬁw 8k t?‘ei rﬁ?g‘??[i ,“Spi‘-’r’g.
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slider 8 is detected when a detection tab 8a 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 8b
on the slider cooperating with a stop portion 5a 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




to a first prior art exanple, and Fig. 31 is a side view of the card feed
mechani sm accor di ng to a second prior art exanple. A first

enbodi ment 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
prtnter according to the invention to which either of the bel ow descri bed
enbodi nents of a card transport nechani shiéan be appli ed.

-9- 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

optional |y eaiiaped WobBalhe A 130 ARl ™ShaR P deRcrl Radddh 0oyat L
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 signal 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 performed. 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 carriage
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 signal
required to evaluate whether or not slider 8 is in its
standby position (i.e., whether or not card insertion or set-
ting is possible), and outputs it to CPU 73. Shaping 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.




mechanismis provided the printer typically prints on roll paper whereas,
when it is equipped with a card transport nechanism the printer can be
selectively controlled to print on card type printing nedia or the above
mentioned roll paper. The nmechanismof the printer other than the card
transportation nechanismis alnost the sane as that of well known printers
and, therefore, will not be described imilfetail here. The printer shown
in Fig. 1 is of the type having a print head 2 nounted on a carriage 3
which is slidably supported to nove print head 2 along a platen P to print
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engagement 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 Fig. 6.
Motor 6 is then driven clockwise to move the slider up,
causing a detection signal from slider position detector 9 as
detection tab 8a enters the detector. By then driving motor 6
a predetermined number of steps, abutment member 8b of slider
8 (Fig. 10), is brought to abut on stop portion 5a of guide
frame 5, 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 8, against the
tension of springs 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 5b of
the guide frame 5 (Fig. 6) are described next.



5 1is substantially L-shaped in cross section with a first |eg extending
substantially horizontally in Fig. 2 and a second | eg extendi ng
substantially vertically (actually, the two

- 10 - | egs forman acute angle in accordance with the printer
structure). As will be explained in nore detail below, the card transport
unit CTU conprises a slider 8 extending-sup- -stantially horizontally (in
Fig. 2) and being slidably sup- ported and guided by the guide frane 5 to"
be noveabl e up and down parallel to the second | eg of guide franme 5. The
card transport unit is positioned below print head 2 (omtted in Fig. 2)
and is fastened by screws to the bottomof the main printer frane. Fig.
3a i s a persfhet caedvhelddhgt bpekathbnsidedesctiised af Tirst ansifioerr card, 160g.

3b is a perspegcti Lew_of. I. I i n Lg. [ 0 S
the card traggpgﬁgﬁﬁﬁgr a?‘rdanltst% ??%ﬁﬁaggg%b%fatg 0% C%llase&otp 4 &t ffie
slider 8 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 (Fig. 4)
counterclockwise. As drive pin 13 moves with transport belt
7 down to the prescribed position, card holder lever 14 is
turned back by springs 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 8.

While holding card 100 slider 8 is moved down by drive pin
13, as card transport motor 6 continues to be driven counter-
clockwise. Slider position detection tab 8a moves with sli-
der 8 so that the 1light 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. 5, card 100 will interrupt the 1light beam
of card detector 19 as it is drawn into the printer. Shaping
circuit 89 (Fig. 11) will therefore output the card detection

-



Slider 8 constitutes the main part of the card transport assenbly. The
upper face of slider 8 forns a card stop 8e (Figs. 3a and 3b), agai nst

whi ch the bottom edge of a card to be printed cones to rest when the card
is inserted. A slider position detector 9 shown in Fig. 3a fornms the card
transport position detector assenbly and in this enbodinents is a
light-transmtting sensor for detecting +he8 position of sli- der 8. The
card transport power transm ssion assenbly in Fig. 4 enploys a reversible -
stepping notor 6 for generating the card transport force. Rotation of its

nmot or spindle.is transfery means .of e rain 10 to |t drive
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direction of novenent of slider 8 and has a drive pin 13 affixed to it to

engage slider 8 in a manner described in nore detail bel ow Fig. 5is a
per spect i ve Thevoaird pricdr dperladtdonavwitshbtheotardetrangportinoperationt is
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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
81 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 seguence. Note
also that printing to the bottom edge of card 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.



8. In this enbodinment, slider 8 has a substantially U shaped cross section
with the open end of the U facing dowwardly. The nmain part of |ever 14
extends in parallel to and partly in the slider 8 The two ends of |ever 14
are bent to extend perpendicular to the internediate nmain portion of the

| ever 14. The slider 8 has portions 8f extending in parallel to the bent
end portions of lever 14. The end portiohsigf- | ever 14 are pivotally
supported by those portions 8f by neans of pivots 14b. Torsion coil springs
15 (only the one on the right side is showmn in Fig. 5) are enployed to bias
|l ever 14 in a clockwi se direction in Fig. 5 with respect to slider 8.

Rubber pieces 16 are provided on slider 8 as the fixed parts of card cl anps
, and rubber Ini &hes fifs cembbedimtant OF | Gver invertsi dh eadoeH@r Poéd Sabbvihe
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a |ight-tranBREeri iy phdho wm fthaedcmdtmansmrt mechanism can be
structured as a card transport unit because the entire mecha-
nism is mounted on the guide frame 5, thus enabling 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 power 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 5d is formed on
guide frame 5 to push card holder lever 14 to rotate on
pivots 14b as card holder 1lever passes the projection 5d.
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 Fig. 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
5&. Then portion 1l4c starts slipping and riding on the pro-
jection 54, 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



main printer frame at the card renoval/setting opening in order to detect
when a card is inserted. Reference nuneral 19 denotes a second card
detector which is identical to card detector 18, and is optionally
installed to the main printer frane bel ow card detector 18. Fig. 5 also
shows that in this enbodinent drive pin 13 actually is engaged with |ever
14 rather than directly with the slider 8.2017e poi nt of contact between
these two nenbers is offset fromthe pivot axis of pivots 14b towards the"
rear side in Fig. 5. As aresult, as long as the slider's sliding novenent

i's not hindeAdger & réSché0ies hbhSetndHerpdase i, ranedeenabiingPearast
position, the driving force aglpl I e y drive pin 13 in the upward direction
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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 144 of portion 14c abuts on a portion of pro-
jection 54 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 1 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.



now applied by drive pin 13 will cause lever 14 to turn coun- terclockw se
agai nst the force of springs 15, thereby opening the card clanps 16/ 17.
Fig. 6 is a side view showi ng the card hol der assenbly when holding a card
100, i.e. with the card clanps 16/17 closed, and Fig. 7 is a side view
showi ng the card hol der assenbly when waiting for insertion of a card 100,
i.e. wth the card cl anps opened. Figr- 81is an enlarged partial top view
illustrating the means for holding the card transport nmechanismto 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 nounted is provided
with three cutouts 5f, 5g and 5h extending in parallel to the direction of
noverrent of Métaker 18 ralaths 8 icarsliadebldriveurpwldeyy 40P ddYf reeans bf a
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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 printing, 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-



spring 21 is used for biasing lever 20 in the clockw se direction in Fig.
8,- thereby pressing it against one of two opposite guide faces of
engagenent menber 8g. The pressure exerted on engagenent menber 8g by | ever
20 pushes its oppo- site second guide face 8d in engagenent with the
opposi ng edge 5c¢ of cutout 5g. By neans of spring 21, the engagenent nenber
8g of slider 8 is thus sandw ched, substarga aly

- 13 - wi t hout cl earance, between two guide faces, nanely 5c¢c on the one -
side and 20a of | ever 20 on the other side. This ensures an exact parallel

gui dance of gl.ider 8 gver .the full length of its stroke, keeping it
appr oxi mat el ?iﬂ'@%endin@a\e&ry téj'tsk‘@pﬁﬁr e?f’i"'gﬁoﬁ'f c8td ﬁﬁnsﬁgggegndeﬁyﬁﬁfﬁeng
any rocki ng wmespesiive rnmide exiyes off tthe sduiths . fivotes, tdad aheengadement
faces, nanel i.de 5 fq. QUi fr ' f 204 Qf el 20
are m rror-fi)'ﬁr??%ﬁeqotffgct?’eedﬁsclgdt eegl gpf’—?g?eﬁ{ﬁ@g g?%’c ?ogfg%d?ﬁ_é éb%_"Wzéf
the card tratbgoguidepeizanenlly tfar dlatirdlacmisiancey eidlan, bbikerkadtbe
|t2ie degggr of PBevidheUlemibdimeit, The? Atk Qs Brdilel Wikeh sSbeFy ABLAl
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. '



the edge and fixed to the guide frame 5). The two opposite guide faces of
t he engagenent nenber 8g have a slightly inwardly curved shape as shown in
Fig. 9 so that they contact guide faces 5c and 20a at only two points each
(at top and bottomin the sliding direction) there being no contact in the
center area. The distance between the contact points on each guide face is
the | argest possible, thus making slider28 slide stably al ong the guide
frame and pre- venting it fromslanting. The pressure exerted by spring 21
Is set so as to be sufficient to prevent slider 8 fromslan- ting even if
an external pressure is applied to the card during printing. Figs. 8 and
9 al so show neans for tensioning the transport belt 7. To this end, a
t ensi oni ng n!B:h@eerZiiss as paxdritadd faonitherilevorif thde carduirtmsparte medinabe
indabIein on_p ngj. c [ t ensj f. t 7
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from t r anspde¥ovided 7on the slider and a shder drive gear 124 dJ.sposed
on slider drive shaft 113. Pig. 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 121d on which the bottom edge of card 100 stops
(similar to the previous embodiment the card stop is formed
by the ﬁpper 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 groove 1l1la and
extends parallel to the latter. In Fig. 18, the reference
numeral 111b denotes a U-shaped cover integrally formed with
guide frame 111. In the lowermost position of the slide 121,
as shown in Fig. 18, the rack 1211 is fully inserted into
cover 111b which provides an additional guide to the slide
121. The open rear side of the cover exposes the rack to the
slider drive gear 124 described in more detail below.

Spring 122 shown in Fig. 21 forms a spring clutch and is
press fitted ontc 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 shaft 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



- 14 - 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 light-transmtting sensor. The slider 8 is detected when a
detection tab 8a forned on slider 8 interrupts the |ight beam by entering
the channel in slider position detector 9. Fig. 10 al so shows the neans for
lim- ting the slider upward novenent, namg v an abut nent nenber 8b on the
slider cooperating with a stop portion 5a of the guide frane. Fig. 11 is
a bl ock diagram of the overall configuration of a printer including a card

transport nmechanismaccording to the first enbodi nent of the,invention.
In Fig. 11, Beshingiwith thenotheretpetht d21RecABRi 3nTERPBFAIARL { GAPHA24D

present inveshb®A 2A H#egeli bedan®oye, This printer mechani smconpri- ses
print head 2, notor 1, card transport notor 6, timng pul se generator 51
for controlling the print timng of print head 2, reset pul se generator 52
and reset puhseigenmstt oshdwn fbn BegecBng thiee thrdggeromerthawiisnt fmadcadrdnd

detecior 1o SHanEBORE SpTsebiss cohiifues Sah (El B olddiey S, D4 FribRbt

nunmber wit hi platecRk28l anotee SERingG i¥%7hg MAnsend of trigger plate 126 is
biased by the spring 127 (a tension coil spring in this embo-
diment) to engage the claws of ratchet wheel 123 with the
other end. Trigger plate 126 is so positioned that said
engagement can be released by supplying current to the elec-
tromagnet 125 which then attracts the trigger 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 spring 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 enployed
to prevent this.

Referring to Fig. 24, slider return spring 128 is tensioned
to apply a force fa at a distance L1 to the center point O of
a possible rocking movement and slider return spring B 129 is



generator 51 and reset pulse generators 52 and 53 are not shown el sewhere
in the figures. In Fig. 11, the elenents outside block 71 formthe
control circuit for the printer nechani smof the present invention. A CPU
73 constitutes the heart of the control circuit and is connected to print
head control circuit 81, notor 1 control circuit 82, and card transport
nmotor control circuit 87, as well as to-im$esface 72, ROM 74, and RAM 75.

A print head control signal 76, a notor control signal 77, and a card ’
transport notor control signal 78 are output fromCPU 73 to circuits 81, 82

a0d BT, [ SSHSCL NSl o ooty b et SRk, 31 et 4, oth Wiinet
shapi ng the force F acting on that point © 9§ sliderragit whempasleidien
anal og inpUtdéiiv%nagleé’\z@t{bf %EHES‘ | Qovlgtla{re 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 L1 > L2.

Figs. 25 and 26 are used to describe the card holder assembly
and the card holder lever position detector assembly. Fig.
25 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
nmembers 121c (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 13la, 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 1l41la



tage level and outputs a digital signal. Therefore, conpara- tors can be
used as the signal shaping circuits. Shapi ng circuit 83 shapes the signal
generated by timng pul se gene- rator 51, and outputs a timng 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 signal Rto CPU
73, which is generated by reset pul se gengéator 52 when carriage 3 noves to
one of two standby positions, the signal indicating that printing can be
per f or med. Shaping circuit 85 outputs a reset signal J to CPU 73, which

IS gene- rat reset pul, ener ator 33 whe arriage_3 v to .the
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fromcard detector_ 18 to oquut a card detection si T to,CPU 73, which

is used to JREEEAG SR URtad PY, leyer 131, Les b&ﬁ’ positiop dates-

assenbly ( kien.whether or not a card is set and whether or not a card is
renoved). Shaping circuit 89 shapes a signal obtained fromcard detector 19
to output card detection signal Bto CPU 73, which is used for eval uating
whet her or mairda detdcteri n3g8r-is an optional 1light-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 figures) 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.



ted. The card transport nechani smof the first enbodi nent of the

i nvention is described starting wwth the operation for rea- ching the state
where card insertion is possible. - 16

- The initialization operation described hereafter is first executed when
the power is turned on. This process starts by CPU 73 determ ni ng, based on
slider position detection signal, whether ¥ ot slider 8 is in its standby
position. When the slider is in its standby position, nmotor 6 (Fig. 4) is -

driven countercl ockw se to nove transport belt 7 such as to |ower drive pin

13, th b slid d d ho]- d er. d a, position
where ol i dor CBEAL GEMANRRY SHANAL Pyl HeSod: 8 Brive” PAPs slsrtremRdnet
caused due tazanaggnemm)ohmen@&gnngg@ambemshﬁblyffeardehebdQWeuyvgbrftr-
with drive p&nagég pH B YAk OBaLk®Ho1bed 1€6brpb8 182 Buteitdy! ©

be inits stan € povef
signal 157 1s output by p051t10n 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. cCard detection signal T (158) is the
output signal of card detector 18 (Fig. 26), which outputs a
HIGH level signal when 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.

Fig. 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 nmotor 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



turned on. At this tinme the card clanps are closed as showmn in Fig. 6.
Mator 6 is then driven clockw se to nove the slider up, causing a detection
signal fromslider position detector 9 as detection tab 8a enters the
detector. By then driving notor 6 a predeterm ned nunber of steps, abutnent
menber 8b of slider 8 (Fig. 10), is brought to abut on stop portion 5a of
guide franme 5, thereby stopping the slideggnmvenent. When the notor 6 is
further driven in this state, drive pin 13 pushes card hol der |ever 14 up,
causing it to turn about its pivots 14b, relative to the | ocked slider 8,
agai nst the tension of spr
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Corion SRt W POE' BB Bt AR 00T SOt e
descri bed nsdtider has reached 1ts uppermost pos:.t:.on and the line
has been printed, the arrangement is Xkept 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. 25. 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 118a, 118b, card 100 is led to a position between
fixed clamp members 121¢ and arm 131b of card holder 1lever
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 B (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
(Pig. 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.



- 17 - The card hol ding operation is described first. Wien card 100 is
inserted and its bottom edge abuts on card stop 8e of the slider 8 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,
fromwhich CPU 73 recogni zes that the printer is ready for the card
printing. CPU 73 thus outputs a notor €ox®2rel signal 78 to notor con-
trol circuit 87 to drive card transport notor 6 (Fig. 4) countercl ockw se. -
As drive pin 13 noves with transport belt 7 down to the prescribed

posi ti on, - carg, Lgvpigldohs turnerohagk BXeSRULNGRed? 195M3ke o
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thereby firmpysheid fBtt Reankirdeted to slider drive gear 124, and slider
drive gear 124 does not turn, because spring 122 of the
clutch assembly loosens.

Next, timing signal 152 is applied from CPU 73 (Fig. 28)
through card transport electromagnet control circuit 181 to
card transport electromagnet 125 for only a period T1 (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 engagement
with ratchet wheel 123, 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 T1, trigger plate 126 is returned again by spring 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 Adrive
gear 124 (Fig. 26) therefore turns in the direction of the
arrow and disengages from arm 131a of card holder lever 131.
Thus, card clamp springs 132 turn card holder lever 131
clockwise thereby closing the card clamps (133, 121c) to
clamp the card. At the same time, lever 1l4la of detector 141
and detection lever 131c of card holder lever 131 separate,
card holder lever position detector signal 187 (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



VWil e holding card 100 slider 8 is noved down by drive pin 13, as card
transport notor 6 continues to be driven counter- clockw se. Slider
position detection tab 8a noves with sli- der 8 so that the |ight beam of
detector 9 is no longer interrupted (Fig. 10) as the slider 8 nobves to the
sliider- undetected position. Card 100 is drawn by slider 8 to the position
where printing for the uppernost |ine shodlPd-be per- fornmed. To this end
notor 6 is controlled to rotate through as many steps as required to nove -
the distance to the print position pl us a specified nunber of steps M
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11) will thefdbsftost pHintiRgCebdtHE! BebkeAt print line is possible, is
active to execute printing. Note that print area signal 154
is made by a logic circuit in sync with the reset signals.

After printing one line, when card transport signal 155 (Fig.
27) is again set LOW as indicated by CF1 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 confi-
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 CFl1 to CF5 to print
six lines.

When the last line has been printed, card 100 has been advan-
ced to the top poéition 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
periocd 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



signal B to CPU 73, enabling CPU 73 to confirm whether or not card 100 is
still held by slider 8 and card hol der |ever 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 conpleted, notor 6 (Fig. 4)
s driven M steps clockwi se to absorb the backlash of the power

transm ssion system and the current suppl3g to notor 6 is nmintained
thereafter to hold the card transport mechanismas it is. Note that the

| ooseness in transport belt 7 is reduced by the tensioning nmenber 22 (Fig.
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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 121 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 T1l, 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 131c, which indi-
cates the rotational position of card holder lever 131 to
rotate and turn 1lever 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 1is possible. Thus, the



When all printing is conpleted, operation is executed, to enable card
renoval /insertion, i.e., card holder lever 14 is operated to open the card
clanps 16/ 17 as descri bed above. The holding current is then supplied to
notor 6 enabling the card to be renoved, and the operation stops at the
card insertion enabled state. Note that when all the data to be printed to
card 100 is witten to RAM 75, it is possifgle to print card 100 starting at

the bottomline as the card is pulled down into the printer.
- 19 - In the first enbodi nent of the invention as descri bed above, the

card hol di ng eration, .card | oadi ng operation, card _transport_ operation
and card rel E’gg@d ¥eStatsn hag Been seaghadhpgadn avin@hehl Gaxdetyangport

power of theoperdtiibanepelé Gohplebed. | n addition, the card transport
mechani sm can be
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 T1 in Fig. 29 correspond to
the periods T3 and T1 indicated in Fig. 27, respectively,
expressed in the form of the number of pulses of the timing
signal 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+1, 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 times 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 201), 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.



structured as a card transport unit because the entire mecha- nismis
maunt ed on the guide frane 5, thus enabling printers to be easily and
optionally equi pped with the card printing function. In this enbodi ment
drive pin 13 of transport belt 7 engages card hol der |ever 14 such that
when power supply to notor 6 is nmaintained after slider 8 is stopped in its
upper nost position, drive pin 13 causes-casd-holder lever 14 to turnto a
position enabling card 100 insertion. However, the present invention is not
limted to this enbodi nent. The nechani sm and operation concerning the
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shown in Fig. 13, spri n,?s 15 bias card holder lever 14 cl ockw se to press
rubber pi ece§T@Y FgRi fisT3 fvber(§heR 978, and card 100 is clanped.  As
slider 8 is lifted by drive pin 13 (Fig. 12), an inclined portion 14c of

card hol der Svs” hépe R0 ANS P AEC A0 Sk TRERRBSLH OBs 481 Ber
ON (step 208) (note that ON corresponds to LOW level in Fig.
27), and current is supplied for period T1 only (steps 209,
210, 211). Then m is set to m = m+1l (step 212), and the pul-
ses of the timing signal are counted until (TC) = n + T3(m-
1)-1 (steps 213, 214). In these steps, it takes T3-Ti-1
which is enough time for slider 121 to settle after retur-
ning. Card holder léver 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 stands 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 trigger assembly using 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 comprising 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



jection 5d, thus turning card hol der | ever counter-clockw se and opening
the card clanps gradually. As shown in Fig. 14, the card clanps assune the

conpl etely opened state when - 20 -
slider 8 reaches its uppernost position, thus enabling cards to be set or
r enoved. In this state, as shown in Fig. 14, card hol der |ever 14 does

not receive any force tending to nove iT ép or down al ong guide frame 5
because it is no longer the inclined portion 14c that abuts on a corner of’
the projection 5d but the |ower end or corner 14d of portion 14c abuts on a

port ' on of PLE- a8l 0bhed glihEN den abhfagidy | BRI YRR TBhe. s1ifer
result, in thrs enbodi ment “a hol ding current”need not e applied to notor 6
in order to prraliek teabheygeide cfrane scand iy Brive MKANT duOVinge s

the pover coopiidti @itANEnkNeePlaUGRET@d OGuidd ReénbeeUeRIative 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 lever 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.



Incidentally, Fig. 12 shows another alternative to the struc- ture
expl ai ned above in that the main part of |ever 14 extends bel ow the bottom
of slider 8 rather than at | east partly entering an inverted U shape of the
slider. Further- nore, Fig. 12 shows in nore detail the manner in which

| ever 14 is pivotally nounted to slide 8 and the bias force is applied by
spring 15. A second enbodi nent of a ﬁ?i?ﬁeﬁ' according to the present
invention is described belowwith reference to Figs. 15 to 29 and Fig. 1.°
As wi Il be explained, the second enbodi nent does not require a separate
card transpydeafded try "Edrd h@r&%ﬂ:ﬁ{f ANSAU 1 SHE QMPrSIBsS 4l &Y ededY ohha

notor 1 of the printer. 1s a 3er%§gct|ve view of _a card transport

unit CTU f o/ t fEamar dn}dr aﬁs;ﬂﬁatnsr’reﬁ‘ﬁ‘ém AvangortdiegStddeke g ngar
enbodi nent Qfga&*@dﬁt\/ﬁlﬂdrﬁhlsﬁ\ndza?ﬂ bepﬁt&hh]lcfaatuﬁedh@spil aiﬁgleFumtlﬁmas: a
perspective draw ng o s for ans n

notor 1 in tcﬁé’ OH&egan.tﬁjl Fseeﬁh’. 5& UG \Pé‘qﬁ‘gzleﬁ‘- B s 8 817
i's an exter Because tpestunit veaw aﬂsbh@ecaatenﬂoandpammﬂdthpsmtendaBi g.
18 1s an exter gl R SRECIAS Ce St pE Bk &P 080G 1Y, (HF1 LA 86205n BREL

mechani sm )
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.



- 21 - Motor 1 rotates a carriage drive pulley 105 by neans of a head
t ransport gear i 6 and the notor gear attached to the notor 1 shaft
(not shown in m ive car- riage drive belt set 4. Mtor 1
al so drives a { Illﬂ X gear train 108, which selectively transfers
the notor torque to tthey it iffhper transport nmechani sm (not shown in the
figures) wused to feed rol ._;;;_ﬁ'aper for priB6iAg. Head transport transfer
gear 107 is one of the gears form ng head transport gear train 106 and it -
conprises three tabs 107a which are angul arly displaced from each other and
project in the jal direction. Head transport transfer gear 107 serves to
transfer drié@%ﬁr to the card transport nmechanism |In the present
enbodi ment a single notor 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 nore detail) for the individual
func- tions exceptls ok cazdptinenspert emechiandsmdifiore.a \printerefpy: @rin-
running, th ' h@éﬁ, iﬁ@;erq,‘?ati S b i t i ches
o %?et e&%}f nt hea cacira %iaaggﬁe print IE)é&'c'éil‘h?&’m is{jw

are di sengage IS nmoving wthin the region of
its stroke where priskidRy i BipdAtlphaving a gaade stOP (fifeit 12d4d jadapted
opposite to provide a rest for the bottom edge of an inserted print
' medium (100),
holding means (14, 16, 17; 121c¢c; 131; 133) for holding
the print medium to the slider, '
a guide frame (5; 111) having at least one guide por-
tion (5c, 20a; 11la) 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 1least 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 acgdfa'ing 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



to a printing medium (roll paper for receipt printing, roll paper for
journal printing or card type print nedium. Wen the print head carriage

i s noving outside—ei—Lhe_aLgé_ﬂﬂgig_printing i s possible, at |east one of
the clutches corre 0 a desired or necessary function is engaged.
As i s best shown | M” the card transport unit of the second
enbodi nent, simlar*tos odinegb,-conprises a guide frame 111 to
whi ch the individual conpo- nents or mechani snms are nounted, and which in -
turn is adapted to be mounted to the main printer frame. A slider 121 cor-

responding to and serving the sane p ose as slider 8 of the first
enbgdl nment is sli o%bﬂjlggpﬁéf‘t dd3dy @H&dgu‘f‘?jeﬂ?? akbming bept formengpge-

supporting amdnguwdlthgthlee cardidio il aleverd N{14) t® hEodghe rﬁllereﬁ hem)

t hose used
di nment, nane?% @E ﬁaped port?%ﬁﬁ;h lqﬁ1 §Ve8er enbrace respective QU|de
edges of the gui devhierain thel aarénga'gaspnrt 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 (5) 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 its second position.

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

a guide member (5c) 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 (8g) provided on the slider (8) to
slidingly engage said guide member, and

a slider presser lever (20) for pressing the engagement
member (8g) against the guide member,

whereby the card stop (8e) 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), |

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



menber of the slider engages a guide groove 11la (Fig. 18) of the guide
frame 111 for IaLELaL_guLdanQe__ALso li ke in the previous enbodi ment, the
slider is prOV|de der lever 131 pivotally supported to be
noved between a cl ﬂmg Iﬂﬂmgﬂfor cl anping a card and an opened
position for inser of a card. Reference nunerals 118a and

118b in Fig. 18 denote card gui des conpos@® of flexible nem bers like a
| eaf 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 conprises a capd jtdARSRMUL RN tgp@rm@ Yai28) 3999k AN slider
transport assenbly, a card hol - der assenb nd. a card ol ver

posi tion detEdlr REnbhe. °@PﬁétPr§ﬁE°_nLi‘le§HﬁﬁB%‘P§'tﬁBcEa z!ﬁ‘fﬁtﬁ‘fer

pO\é\Br taaﬂslrﬂdlgélmmeﬂbl arwaxédlhtansaﬁzat f&ﬁﬁﬁn‘dhyectﬁbg belydag asspdr vy,
and car 0 ver ,nasiti et.ect or .asse ard_ transpar wer
Cranem ssi ot ekt niETors Hhe Sie® 4o setaseq b SRY SR B i
on its outer side for engagl ng the three tabs 107a of head transport
transfer gear 107,, an th 1 r}?ﬂ@

t he power transm 88§I o% rre%ﬁgm sm ;'% g’%rtl: fﬁ%(ro'nﬁ{&gfsﬁront OI?&% ?ed %4‘1
card transpoﬂtenﬂ;chaalﬁn@]cmﬂlmqurdsﬁﬁe second enbodl ment of the
invention. A slidg r;ﬁh‘#e@h SAld1 18235 doty¥eibly shSpoeeEa 104 8a980IRI wear

nmeans 112, and the In turn transfers power to the card transport
nmecha- ni smsh@fé'ar(d-lt%ansport transfer gear 115 rotatably supported on

shaft 113 is couplaedciatgrarspiiyy Vi(222) SRRAGA €SCitiE 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 mnoved 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 gear (124) and arranged to contact said card
holder 1lever (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



gear train 116. A spring 114 is wound around shaft 113 to forma spring

cl.utch; one
to engage a

end of the spring 114 is bent up to a raised position in order
hol e and the spring clutch is adjusted to

slip when an over ﬁﬂ““ .to the drive system downstream from
sl-ider drive shaf @ “I“‘ - 23 -
Fig. a

20 is a parti

ront Wi éw bf the cargd transport necha- nism and is

used to describe how the slider is driven: Fig. 21 is a detail ed expl oded -

view of a cl

mechani sm of a rack 1211 provided on the slider and a slider drive gear

di sposed on

trigger mechggpi
noves paralpﬁP

utch nechanismof Fig. 20. Fig. 22 is used to describe the

guiderchannel shaving 1Bts Botton hppraxime tedyddsc tihiee gliane of
$hb2a1g! gueg{b@pgmﬁmseff&é '@ bePhydBrobrbssivERY isithand

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 1b,
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.

124



stic guide frane 111, as nentioned above, and conprises a card stop 121d on
whi ch the bottom edge of card 100 stops (simlar to the previous enbodi nent
the card stop is fornmed by the upper side of slider 121). Slider 121
further conpri- ses the rack 1211 whose uppernost tooth 12la (Figs. 21 and
22) is laterally offset fromthe other teeth 121b.It is to be noted that in
the lateral direction in Fig. 18, the raclkol2ll is provided at the position
of the guide groove 1lla and extends parallel to the latter. In Fig. 18,
the reference nuneral 111b denotes a U shaped cover integrally formed with

gui de frane 1..In.th wer s ositjon of the slide 121, as shown in
Fig. 18, the&?&@%&—@ﬁu@%ﬁiﬁ%e@’r%‘t o®over 111b which provides an
additional guide to the slide 121. The open rear side of the cover exposes
the rack to the slider drive gear 124 described in nore detail bel ow
Spring 122 shown in Fig. 21 fornms a spring clutch and is press fitted onto
shaft 113. Bot h end®AR¥N TRMISPORTHHECHANZSM BNDtPRINTER INCLUDINGME haft
113. A ratchet wheel 123 is rotatably nmounted on shaft 113. The rat chet
teeth of the ratchet wheel 123 are uniformly distributed around the outer
circunference of the ratchet wheel. The ratchet wheel 123 engages one of

the rai sed epdscPineUhtR WP'datdl kdhnsporitdfechani8mIEdr ¥ 4rintdS0and a
rotatably nounte Onfih ft 113€§nd eng{aged w th the _other raised eqr:}(lj of

spring 122. Pr&3Her1333ato e PR Y Bt AP retiPRed JEtHh 15ugh
for nmeshing methahbent @o tadltd 2ppintindconackrd? tlypd eptintd 2hediar To

that end a card transport mechanism structured as a single
unit (CTU) is provided to be installed in the printer. This
card transport mechanism is sufficiently durable to avoid
changes in the card feed amount over time, and adapted to
execute the card positioning, card holding, card transport,
and card holder release operations used to print any number
of plural lines to a card type print medium. This printer
comprises a slider (8) for moving the print medium; a card
holder lever (14) pivoting on the slider for holding the card
on the slider; a frame (5) for guiding the print medium to
the slider for slidably supporting and guiding the slider;
and means (6, 7) for moving the slider in the card transport
direction.



- 24 - meshing with the other teeth 121b, and a trapezoi dal cam 124b
shown in Figs. 25 and 26. As is best shown in Fig. 23, the trigger
mechani sm for card transport selection conprises an el ectronagnet 125, a
trigger plate 126 and a spring 127. One end of trigger plate 126 is biased
by the spring 127 (a tension coil spri in this enbo- dinent) to engage
the claws of ratchet wheel 123 with t t her end. Trigger plate 126 is
so positioned that said engagenent can be rel eased by supplying current to
the el ec- tromagnet 125 which then attracts the trigger plate. Sli der
return spring 128 (Figs. 17 and 18) is connected to guide franme 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 perforns the sane
function as slider return spring 128. Slider 121 can.thus nove snoothly on
gui de frame 111 because slider return spring 128 and sli- der return spring
129 are positioned bal anced on right and

FIG. 1




| eft sides. Ref erence nunerals 117 in Fig. 18 denote shock danpers

enmpl oyed for danping the shock (and the noise asso- ciated with it) when
the slider is returned by the return springs fromits uppernost position to
its | owernost posi- tion. Dependi ng on the manufacturing tol erances (and
thus costs), there nay be nore or |ess clegpgnce between the guide faces of
the slider and those of the guide frame. Su cl earance mght allow a
rocki ng movenent of the slider about an axis perpendicular to the guide
franme and such novenent would tend to render the print position unstable
and print quality dete- riorated. The neans illustrated in Fig. 24 may be
enpl oyed to prevent this. Referring to Fig. 24, slider return spring 128
is tensioned to apply a force fa at a distance L1 to the center point 0 of
a possi bl e rocking novenent and slider return spring B 129 is

- 25 -
FIG. 2




tensioned to apply a force fb at a distance L2, both against the force F
acting on that point 0 of slider 121 when slider drive gear 124 works to
nove slider 121 up. Wen the resul- ting nmonent M (= faLl - fbL2) applied
at point O is made dif- ferent fromzero slider 121 always tilts to one
si‘de, thus preventing it from rocking dugy printing. In this enbodi-
ment, fa > fb and L1 > L2. Figs. 25 and"26 are used to describe the card
hol der assenblraags t he card hol der | ever position detector assenbly.
Fig. 25 is a s jé&(;homﬁng theﬁstate where the card hol der assenbly
according to the present enbodi ne hol ds a card cl anped and the card
hol der lever is not detected tgrte in its stafdby position, and Fig. 26
2 0l der assenb is opened and card insertion
ed by detector 141 to be in its
is pivotally mounted on slider
hed with re§@ect to lever 14 in
i pVeabl e cl anp
hold a card 100
k<o conprise or be
aad the |eft spgde of
"; ,‘/ he Ma&sféaand t he
N

ay-

enabl ed and the card hol derNgevkr is det
st andby position. Card hol dey \l ever

121 in substantially the sane ]
the first enbodi ment. Rubber

~
. \&C
menbers, and are provi ded on caNy ho

in cooperation with fixed clanp menber
surrounded by rub- ber pieces) fornmegs

SO as

FIG. 4




the first enbodiment. Card holder |ever 131 further conpri- 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 clanp spring 132 (preferably there is one on each
si'de) is a torsion coil spring used for biasing the lever 131 relative to
the slider 121 and, thus, for applying #pg pres- sure for clanping a card
100. Detector 141 is a nechanical switch fixed to guide frame 111 and :
conprises a |ever 1l4la - 26 - for
engaging with detection |lever 131c of card hol der |ever 131. Detector 141
out puts a LCWZS(E&IG}EgnaI when | ever 141a is turned cl ockwi se as seen in
the figures (fagarfdst” a bias force) ; when lever 14la is not driven to the
right, but tur- ned to the left by its bias force, the detector 141 outputs
a HGH level signal. Note that detector 141 may alternatively be a photo
detector positioned such that the |ight beam

Sfi

17




thereof is interrupted by |l ever 131 to enable position detec- tion. Card
detector 18 is an optional light-transmtting 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 | owernost poshglon and perforns the sane
function as card detector 18. Fig. 27 /&7 a timng chart of the card
printing timng and card transport timng in this second enbodi nent of the
inven- tion. Mtor drive signal 151 is used to control driving notor 1.
Timng signal 152 is the shaped out put signal gene- rated by tim ng pul se
generator 51 (not 0 the figures) in sync with notor 1 rotation used
to determ ne the J??agnttﬂing of print head 2. Reset signal R (153) is the
shaped out put signal generated by reset pul se generator 52 (not shown in
the figures) which is a photo detector provided at the recei pt paper side
of the main frane for outputting a signal when carrﬁgbe 3 regches the hone
position on the receipt side. Reset signal, J (159)}Is the s
signal generated by reset pul se generator %@_(not sffown in th
which is a photo detector providedlat the jowr- 4aal. per si dg

aped out put
figures)
the main
(tion on

frame for outputting a signal mhen‘tarrlage 3\rea
'nlng M i\ndy whi ch

the journal side. Print area signal \54 indj
prin- ting is possible.

/0O
L




- 27 - Card transport signal 155 is used to drive the el ectromagnet 125
(Fig. 23) in the trigger assenbly for selectively perfor- mng the card
transport. Card hol der | ever position detector signal 157 is output by
position detector 141 as a LOWNIlevel signal in the state where the card

hel der | ever standby posi- tion is detected (card insertion enabled state).
Card detection signal B (156) is the out@{s signal generated by card
detector 19 (Fig. 26), which outputs card detection signal B (156) with a-
H GH | evel when no card is loaded in the printer, and outputs a LOWI evel
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 H GH

| evel signal when no card is | oaded and outputs a LOWIevel signal when a
card is loaded in the printer; this ope- ration is the sanme as that of card
det ector 19. F:Ica




Fig. 28 is a block diagramof the overall configuration of a printer using
the card transport nechani smaccording to the second enbodi nent of the

i nvention. Fig. 28 is simlar to Fig. 11 of the first enbodi mrent and so
it my suffice to des- cribe the differences only. Instead of position
detector 9 and notor 6 of the first enbodiment, in this enbodi nent the
printer nmechani sm has the position detec%& 141 and the el ec- tronagnet
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 el ectromagnet 125 in response to a signal from CPU 73.

Fig. 29 is a flow chart of the operation for initializing the card
transport nechani sm of the second enbodi ment to enable card insertion. The

initializing sequence is described later in detail. Operation of the card
transport necham:ynFﬁﬁggggpg to the second enbodi nent of the invention is
descri bed bel ow. [N tandby state, i.e. the state where the card

transport




- 28 - mechanismis ready for a card to be inserted, the slider 121 is in
its |l owernost position and the card holder lever 131 is turned to keep the
card cl anps opened as shown in Fig. 26. After a card has been inserted, the
slider 121 is lifted stepwise while printing is performed Iine by line.
When the slider has reached its uppernost position and the |ast |ine has
been printed, the arrangenent is kept ing&gis state waiting for the card to
be renoved. After renoval of the card - a after predeterm ned waiting
time - the slider is returned to its | owernost position by neans of its
return springs to reach a state shown in Fig. 25. The individual steps of
this operation will be described in detail below starting fromthe standby
state shown in Fig. 26. When a card 100 is inserted along guide frane 111
and card guides 118a, 118b, card 100 is led to a position between fixed

cl anp nenbers 121c %;3(2{ 31b of card holder lever 131 with its noveable
cl anp nenbers 133. dd edge of card 100 thus bl ocks the |ight beam of
card detector 19, which is |ocated near the | ower standby position of
slider 121 in the card 100 insertion path. This causes card detec- tion
signal B (156) (Fig. 27) output fromcard detector 19 to change to a LOW

| evel signal. Card detection signal T (158) changes simlarly.




Card detection signal B is input through shaping circuit 89 (Fig. 28) to
CPU 73, causing CPU 73 to output a notor drive signal 151 (Fig. 27) with

H GH | evel through notor control circuit 82 to drive notor 1. As a result,
notor 1 begins to turn, driving head transport gear train 106 and paper
trans- port gear train 108 (Fig. 16), a%& head transport transfer gear 107,
card transport power transm ssion gear éhs 112, card transport power
transm ssion gear train 116, card trans- port transfer gear 115, and slider
drive shaft 113 (Fig. 19) in the directions of the respective arrows.

- 29 - 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 gear 124 does not
turn, because spring 122 of the clutch assenbly | oosens. Next, timng

signal 152 is appIFqu_rWU 73 (Fig. 28)

20




t hrough card transport el ectromagnet control circuit 181 to card transport
el.ectromagnet 125 for only a period T1 (LOW I evel period indicated as CH)
of card transport signal 155 (Fig. 28)). The trigger plate 126 is therefore
pulled in the direction of the arrow, overcom ng the tension of coil spring
127, by el ectromagnet 125 (Fig. 23), releasing engagenent with ratchet

wheel 123, and enabling ratchet wheel 123 to turn with shaft 113. Cl utch
spring 122 therefore tightens agai nst shaft 113, and slider drive gear 124
turns together with shaft 113. Because ci@fzent is applied to the

el ectromagnet 125 only during period T1, trigger plate 126 is returned
again by spring 127 when the current supply to the el ectronagnet 125 is
stopped, thus causing trigger plate 126 to engage the next/llaw of the

rat chet wheel 123 therel@2prohvBiting ratchet wheel 123 t@ rotate beyond
the next claw. The cam 224b oé slider drive gear 124 (Fi 26) therefore

turns in the direction df the farrow and di sey§hges from f card
hol der | ever 131. Thus,~eard :.MTB/ pf- The rn r 2?131
cl ockwi se thereby clgsifng} t he < g .JEzg}opla f d. At
the sane ti 6F lal of jg?é?Bor ggé“ kB tlect i¥n| | ever_ 1314 of card
hol der | evedatBsT sepdr dt card hol der lever éﬁsition det ector sidgnal 157
(Fig. 27) becones H GHLlahd th& ¢ard is hel&¥frmy to Enable_pri fting.
The printing angggﬁ4d transpott ¢géQal ingdtor S desc&£f5$$ next . ./,{N’/,1
U 77 control circuit . '
rom [
~8 |
/O |timing signal f ‘ 51
timingsignal le L S
RAM Q:D shaping circuit o !
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; Jje = TN N
75 reset signal ]
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As nmotor 1 is driven further, reset signal R (153) or reset signal J (159)
(Fig. 27) output fromreset pul se generator 52

- 30- or reset pul se generator 53 (not shown in the figures),
respectively, are obtained for confirmation of the carriage 3 hone

posi tion. CPU 73 out puts the print ¢g@yand to print head control circuit
81 while print area signal 154, which i'ndicates 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 with the reset sign@\k.
After printing one line, when card transport signal 155 (Fig. 27)¥fs again
set LOWas indicated by CF1 and current is applied to el ectromagnet» 125,
ratchet wheel 123 advances one further claw, and slider drive gea(£ﬁ24 i's
advanced to trans- port the card to the next print |ine. Slider lis

t hus advanced one print line by the action of its rack engaged w t he
gear nenber of slider drive gear 124, and the card

14



is thus advanced one print |ine. The present enbodi nent is shown in a.six .
line printer. confi- guration. The nunber of printable lines is detern ned '
by the line spacing. The print/card transport operation described above is
repeated five tines for periods CFl1 to CF5 to print six lines. When t he
last |ine has been printed, card 100 has been advan- ced to the top
position and notor drive signal 151 assunes a stop state. The correspondi ng
stop period T2 of the signal's stop state should be set |ong enough to

all ow renoval of the card. If card dete 2 18, which is an optiona
detector, is provided, renoval of the cartcan be detected by a H GH | evel
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. I nci dental ly,
in this enbodinent the slider 121 is kept in its uppernost position after
the last line has been printed to wait for card renoval. As will be

understood fromthe

FIG. 13



- 31 - foregoing, in this state the card clanp assenbly is still inits
cl-osed condition, different fromthe first enbodi nent. Therefore, the

cl anping force holding the card to the slider should be strong enough to
securely hold the card during transport and printing and yet to allowit to
be wi thdrawn w thout any danger of dane o the card. As will further be
understood by those skilled in the art, e above descri bed enbodi nent
could easily be nodified to allow the card clanp assenbly to be opened in -
t he uppernost position of the slider in a manner simlar to that of the
enbodi nent explained with respect to Fig. 12. The slider 121 resetting
and card hol der | ever 131 opening operations are described next. After the
card has been renp- ved, notor drive signal 151 (Fig. 27) is set to H GH

| evel again and notor 1 is driven. Wen slider drive gear 124 is driven in
response to the LOWIevel signal of card transport signal 155 indicated by
SFin Fig. 27, the last tooth of sli- der drive gear 124 (Fig. 22)

di sengages fromthe rack of sli- der 121, and slider 121 is noved down to
t he standby position by the action of slider return springs 128 and 129.
The wait period T3 (nore precisely T3 mnus T1l, see Fig. 27) of card
transport signal 155 is set longer than the tine required for

FIG. 14



slider 121 to reach the standby position. When slider drive gear 124 is
then driven again by inputting a LONIevel 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 |ever 131 causing it to turn counter- clockw se, thus
opening the card clanps on the right an@g%ge |l eft side of slider 121. This
Is the card insertion enabled state. Bec e this causes detection |ever
131c, which indi- cates the rotational position of card holder |ever 131 to
rotate and turn | g;llﬁﬁg of card hol der |ever position detector 141, and
card hol der Ievedeu ot | detector signal 157 output from detector 141
becones and keeps LOWIlevel indicating that <card insertion is

possi bl e. Thus, the - 32 -
standby state has been reached again and one card transport operation cycle
conpl et ed. cTU
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The initialization operation of card holder lever 131 in the card transport
mechani sm 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,
(TO in steps 205, 207, 210, and 214 indicates the current count value of a
ti-m ng signal counter which is a type of free running counter in the
present enbodinment; T3 and Tl in Fig. 29 correspond to the periods T3 and
Tl indicated in Fig. 27, respectively, expressed in the formof the nunber:
of pulses of the timng signal 152 to be7§fpnted during the respective
period; and Nin step 218 is the nunber of card transport operation cycles
m nus 1. Becauzg ng ggsﬁ transport mechanismis cyclically operating, if
the total nunb rl P ble states of the card transport nechanismw thin
one cycle is N+1, starting fromthe state the card transport nechani sm has
when power supply to the printer is sw {galgd on, the state will have to be
changed Ntines to bring the card t 2, hani sminto each of the
possi bl e states once. Thus, depend 31%. tate the mechani sm has when
power supply is switched on, tthp @gﬂtﬁ_of tkﬂﬁs the state of the
mechani sm has to be changed]{()f et g e sty state is N

After the power is turned on (step 28 &/ car /ol der | ever position
detector signal state is ffffcked steoaifﬁ» 2 the/detector signal is LOW
card setting is enabled, and the pN DI e gt andby state (step
203) waiting until a cafd™hs_jfrse
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|f the detector signal is not LON that means that the.card clanps are
closed (Fig. 25), and card insertion is not possi- ble. The follow ng

steps are therefore executed to initia- lize the printer for card
i nsertion. - 33 - Speci fically,
motor 1 is driven (step 204) and the val n (TGO + 3 and m= 1 are set

(step 205). Note that notor 1 reaches a eady operation condition at
stable speed within 3 pulses of the timng signal fromstarting to rotate.
The pulses of the timng signal are then counted (step 206) until (TC) = n
+ T3(m 1) (step 207). en step 207 returns YES, the card transport

signal is set Cf:l€§§ﬁ1§gg) (note that ON corresponds to LOWNIevel in Fig.
27), and current Is supplied for period T1 only (steps 209, 210, 211). Then
mis set to m= mtl (step 212), and the pul -




ses of the timng signal are counted until (TC) n+ T3(m 1)-1 (steps
213, 214). In these steps, it takes T3-T1-1 which is enough tinme for
slider 121 to settle after retur- ning. Card hol der |ever position
detector signal state is again checked (step 215) whether LOWor not. | f
st-ep 215 returns YES, card setting is possible. Since the standby state
is detected at this tine, the notor is refore stop- ped (step 216), and
the printer stands by until a card is inserted (step 217). |If step 215
returns NO and m< N, the procedure | oops back to step 206. If step 215
returns NO and m= N (step 218), however, there nust be sone problens in
the printer I nd the notor is stopped (step 219). In the above
enbodi nment , héTg?ng and transport and prin- ter standby states can be
easily achieved with a single low cost trigger assenbly using the power of
a notor driving both the paper transport and carriage drive assenblies. A
uniti- zed card transport nmechanismenabling sinple installation and
renoval fromthe printer assenbly can thus be achi eved. The foll ow ng
effects are obtained by nmeans of the invention described above. By
providing a slider conprising a card stop agai nst which the bottom edge of
the printer card rests and a hol ding neans for holding the card to the
slider, a guide franme conprising




- 34 - at | east one guide nmenber engaging and guiding the slider parallel
tQq the guide frame, and a drive neans for noving the slider wwth the card
al ong the guide nenber relative to the printing nmeans, the card can be
sinply held between cl anpi ng nmenbers and advanced by noving the slider on
which it is held. It is therefore possible to reliably advance multiple

| ayer card forns. In addition, becausd@fffe card is advanced by sinply
noving 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 thi,shi precision is particularly noticeable with pre-printed
card forns. ﬁnghau the cards are held by nechanical force, the heat
resulting from extended operation of electromagnets and plun- gers used to
hold the cards in the prior art is elimnated,
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and nmultiple line printing taking an extended period of tine is possible.
Pawer consunption is also reduced, nmaking it possible to use a snaller
power supply and inproving the energy efficiency of the printer. By
providing a stop limting the range of slider novenent on the guide frane
and operating a card hol der | ever by nean?yof a card transport drive pin
after slider novenent is stopped by the s to rel ease the noveabl e cl anmp
menber (s) of the card clanp(s), it is possible to | oad and clanp the card
with the slider near the card insertion opening. It is therefore easier to
set a card inEfﬂsipgareﬂ, short printing forms can be easily |l oaded into
the printer, &n ] rinter is easier to use.

- 35- Because the card transport mechani sm conprises a slider on a

FIG. 22
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guide frame and a nmeans for driving the slider, the card transport

mechani sm can be manufactured as a single unit that can be used to help
greatly reduce printer assenbly costs. Because this unit can al so be
assenbled into the printer as an option during final printer assenbly,
printer design spe; cifications can be easily changed. Control is also
extrenely sinple _ség‘ue card can be driv nmerely by applying a signal
to a single nmeans as when controlling a stepping notor or trigger magnet to
nove the slider. The present i nv?gti on thus provides significant |
practical benefits. - 36- CLAI Ms:
1. A card transport mechanismfor printer forlz%ri n-
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ting to manually inserted card type print nedia, conprising: a slider
(8; 121) having a card stop (8e; 121d) adapted to provide a rest for the
bottom edge of an inserted print nedium (100), hol di ng nmeans (14, 16,
17; .121c; 131; 133) for holding the print nediumto the slider, a
guide frame (5; 111) having at | east onezﬁride por- tion (5c, 20a; 1llla)
engaged with the slider for guiding the §fi%der parallel to the guide frane,
and transport drive nmeans (6, 7; 1, 113, 122-124, 1211) for noving the.
slider along the guide franme (5; 111). 2. A card transport nmechani sm
according to Claim1 wherein said hol ding nmeans conprises at |east one
hol di ng devi ce hg%%?ng the print nmedium the hol di ng device having a
fixed clanmp ne {7 121c) positioned on the slide (8; 121), and a
noveabl e cl anp nenber (16; 133) posi- tioned on a card hol ding part (14;
131), which is mounted on the slider to be noveabl e 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 hol ding device

3. A card transport nechanisnlaccordingito Claim2 wherein said hol ding
part (14; 131) is a card holding lever pivotally supported on the slider.

4. A card transport nechani sm accordindio Caim3
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wherein the transport drive neans conpri ses: a stepping notor (6) as
the drive source, atimng belt (7) installed to extend in the
direction of slider novenent, and - 37- a drive
pin (13) fixed to the timng belt for engage- mnent with the card hol der

| ever (14) to nove the slider (8) by neans of the card hol der |ever,
wherein the card transport nechani smfurther .conprises a detector (9)

di sposed within the area where the slider can nove for detecting a
reference position of the slider. zz;& A card transport nechani sm
according to Caim4 wherein a stop (5a) for restricting the range of
slider nove- nent is_provided on the guide frane (5) so that after the
sl i der nove a Egen st opped by the stop, continued rota- tion of said

stepping motor in the same direction causes the card holder |ever (14) to
be turned by the drive pin (13)
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fromits first into its second position. 6. A card transport
mechani sm accordi ng any of the pre- ceding clains further conprising:

a gui de nenber (5c) provided on the guide frane (5) and extendi ng parall el
to the direction of slider novenent along substantially the full stroke of
the slider (8), an engagenent nenber (8g) provided on the slider (8)
to slidingly engage said gui de nenber, and a slider presser |ever
(20) for pressing the engagenent nmenber (8g) agai nst the gui de nmenber,
whereby the card stop (8e) is held subst 3ally per- pendicular to the
directijﬁ'ﬁé ment throughout the sli- der's novenent. 7. A card
transport ¢harfi sm according to any one of Clains 1 to 3 wherein the
transport drive means includes: a drive shaft (113) adapted to be
driven by a notor (1), a gear assenbly (122, 123, 124) nounted on the
drive shaft and conprising a slider drive gear (124) coupled to said drive
shaft via a clutch (122, 123), ,said, slider drive gear ybeg ng engaged with a
rack (1211) on theslidér (121) for n&ving the sljider|into a first
direction, and

Q
~

- :
y
{—1 :

L2l
T
S

72

U
7
Lh4

L LU L L
[
N

[]

Cr2

=[x s £3 = R
g g D2 go o oD o
& .o @ 39 o K
w| | o 285 1Bl 18| |®
BB E zan (5 (8] |8
g O = o Q% =4 lj
NP oL DD
RL R {fR L L e



- 38- at |least one return spring (128, 129) urging the slider (121)
I npto 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 spring. 8. A card transport mechani sm
according to Caim?7 wherein said clutch egppprises: a clutch wheel
(123) rotatably supported on said drive sh (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 {#R4), a
trigger plate (126) arrarged to7§e noved between a first pgsition where it
engages said clutch mheeg,and pye- vents it from being rqfated with the
d posi

drive shaft, and a seco |on mhere |t|8ﬁreleased ffomthe clutch

wheel , and neans (125, 12 ? ggerj p}ate-het ;1 ween
said first %gﬂusecon p@fi R gprintheatiudi n el ectri i ven
trigger mag ( toomtropcireuitre S accordu gto
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conmbination wth claim3, further conprising a cam (124b) provided on the
drive shaft for rotation together with said slider drive gear (124) and
arranged to contact said card holder lever (131) for selectively noving the
card hol der | ever between said holing state and said rel eased state
dependi ng on the angul ar position of the sbyﬂgr drive gear (124).

10. A card transport nechani smaccording to any one of Clains 7 to 9
further conprising a flexbte—card—gtnde ggyber (118b) having one end fixed
to the guide frame (111)\andP@8@e emd™positi oned between the slider (121)
and guide frane (111), suc en theozlider (121pgRs positioned at its
| ower nost position, said f QQ eLoW th the gpposing surface
portion of the guide b 3

for a print nediumto b~y

- 39 - guide channel havi ng~&-bottom approximately in the plane of
motor ON }-204
1
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sai d hol ding nenber, said free end being progressively bent toward the
guide frane as the slider is noved toward its uppernost position.

11. A printer including a card transport mechani smaccording to any one of
clainms 1 to 10. 12. A printer according to claim1l including a card
transport nechani sm according to any one claims 7 to 10, wherein the
drive shaft (113) of the card transport necﬁanlsnlls driven by a notor (1)
of the printer also used for other drive functions in the printer.

13. A printer according to claim12 conprising first drive power
transferring neans (107 07a) coupled to said notor (1) and detachably
engaged with sec §§§r| ower transferring neans (112, 112a) coupled to
the drive shaft (1 of the card transport mechani sm
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