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[Prior art]

In printers in which the gap between the print head and platen is
narrow, the recording paper can easily be caught between the print head and
platen when loading the recording paper. A release lever is typically provided
to prevent this by increasing the distance between the print head and platen
when the recording paper is loaded, thereby makmg it easier to insert the
recording paper. :

In line thermal printers in particular the print head touches the platen,
thus effectively closing the recording paper path in this area and making it
difficult to feed the recording paper between the print head and platen. It is

therefore necessary to separate the print head from the platen, thereby opening

the recording paper path, before inserting the recording paper.

FIG. 6 shows the mechanism of a line thermal printer. In the mechanism
shown in FIG. 6 the release lever 2 operates in conjunction with the print head
6. During printing print head 6 is pressed against platen 4 with the recording
paper disposed therebetween by means of a coil spring or other energized
means. This assures tight contact between the recording paper and print head
6, and enables the effective transfer of heat from the print elements in print
head 6 to the recording paper.

When recording paper must be loaded, release lever 2 is operated to lift
print head 6 from platen 4, thereby forming a gap through which the recording
paper can be passed. Note that this operation is referred to below as "opening"
the release lever. The recording paper is then inserted to the gap between
platen 4 and paper feed roller 5, which is embedded in paper guide 9, and paper
feed knob 3 linked to platen 4 is manually turned to advance the recording
paper caught between platen 4 and paper feed roller 5. To thus load the
recording paper it is necessary for the operator to hold and insert the paper
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> the recording paper path, before inserting the recording paper. FIG 6
shows the nechanismof a line thermal printer. In the nmechanism shown in
FIG 6 the release lever 2 .operates in conjunction with the print head 6.
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device connected to personal computers (PC) and other information processing
devices, and people that have never before operated such printers are
increasingly exposed to the need and opportunity to use such printers. This
widespread use of printers has increased demand for greater ease of use,
particularly in the frequently performed, trouble-prone procedure used to load
recording paper. Recording paper is one of the most common. printer
consumables, and the roll paper used in printers used in POS and ECR stations
must be replaced right at the checkout counter. Because the recording paper
must often be replenished, i.e., installed, while customers are waiting, it is
necessary to complete the installation quickly and reliably in order to minimize
the customer waiting time. : ,

The conventional method of installing recording -paper as described
above is, however, both complicated and time-consuming. That paper feed knob
3 shown in FIG. 6 must also be turned with the fingers is also not intuitively
understood, and it is therefore necessary to educate and train workers in how
to properly install the recording paper.

It can also be difficult to hold and insert the recording paper with one
hand, making sure the paper stays straight, while turning the paper feed knob
with the other hand to advance the paper.

[Means of resolving the problem] ,

The object of the present invention is therefore to resolve the
aforementioned problems by providing a printer and method for easily
inserting and loading the recording paper to the printer. :

To achieve the above object, a printer according to the invention has a
printing means, a recording paper path for transporting the recording paper
passed the printing means, a path closing means situated in the recording
paper path for holding and releasing the recording paper, a recording paper



. wWith one hand while turning paper feed knob 3 with the other hand. After
advanci ng the recordi ng paper the required distance, release lever 2 is-
agai n operated to close the gap between print head 6 and platen 4 and
conpl ete the recording paper |oading pgocess. Note that this |last operation
of release lever 2 to close the gap is also referred to below as "cl osi ng"
the release lever. [Problemto be resolved by the invention] Printers such
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%5 gsed oppos1te the prmtmg means, a path closing means for opening and

closing a recording paper path comprising the printing means and the platen, .
and a recording paper transportation “means capable of transporting the
recording paper along the recording paper path, comprises according to the
invention an open path detection means for detecting whether the recording
paper path that is opened and closed by the path closing means is open or
closed, and starts the recording paper transportation means when the open
path detection means detects that the path closing means and recording paper
path are open.

Each of the precedmg configurations may further comprise a recording
paper detection means for detecting the presence of recording paper in the
- recording paper path, and a transport amount detection means for detecting -
the amount of recording paper transportation means operation. When thus
configured, the paper transport control means stops the recording paper
transportation means as required based on the output from the recording paper
detection means and the transport amount detection means. It is further
preferable for the paper transport control means to stop operation of the.
recording paper transportation means based on the detection of a first known
recording paper transport amount when there is no recording paper and/or a
second known recording paper transport amount when recording paper is

present.

It is further advantageous for the above printer to comprise a stop state
indication means for indicating that-the recording paper transportation means
has stopped when the recording paper transportation means stops due to
detection of the first known recording paper transport amount in the no-paper
state.




"above is, however, both conplicated and tine-consum ng. That paper feed
knob 3 shown in FIG 6 must also be turned with the fingers is also not
intuitively understood, and it is therefore necessary to educate and train
workers in how to properly install the gecording paper. It can also be
difficult to hold and insert the recording paper with one hand, meking sure
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The invention can also be expressed as a printer control method.

The operation of the invention thus comprised is described below.

A release lever is operated when loading the recording paper. Opening or
closing of this release lever is detected to automatically execute a recording
paper feed operation. More specifically, when a detector detecting the open or
closed state of the release lever detects that the release lever is open, a
recording paper feed operation is initiated. It is therefore not necessary to
manually turn the paper feed knob 'to advance the recording paper when
recording paper is loaded because the recording paper feed operation is
automatically executed whenever recording paper is loaded because the release
lever must be operated to insert and load the recording paper. This also frees
both hands to hold and insert the recording paper to the insertion opening, and
thus makes inserting the recording paper simple and reliable.

A paper detector can also be provided to detect whether the record.mg
paper has been inserted during the recording paper feed operation, and to
determine how far the recording paper has been advanced. This also makes it
possible to automatically advance the recording paper a known required:
distance, thereby eliminating problems caused by msuﬂiclenﬂy advancing the
recording paper.

Furthermore, if the recording paper is not inserted during the recording
paper feed operation executed for a predetermined time or to advance a
predetermined length of recording paper, the recording paper feed operation
can also be automatically stopped. Thus automatically stopping the recording
paper feed operation avoids continued needless operation of the recording
paper transportation means, the incumbent wasteful consumption of electricity,
and needless heating and wear of mechanical parts. |

The operator can also be notified that the-i'ecordjng paper has not been
inserted by providing a means of flashing an LED or activating some other




recordi ng paper path, and an open path detection nmeans for detecting
whet her the path closing means is open or closed. Wen the printing nmeans -
is driven to print to the recording paper, the path closing nmeans is
cl osed, and when recording paper is tagbe |oaded, the path closing nmeans is
opened. Therefore, when the recordi ng paper path is detected to be open by
t he open path detection neans,_the recordjng er_transportation neans S
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If the prmter comprises an automatic paper cutter, it is also possible to
automatically cut off any excess paper after the recording paper is loaded by
‘operating the automatic cutter when closing of the release lever is detected.

BRIEF DESCRIPTION OF THE DRAWINGS :

FIG. lisa sxmphﬁed view of a printer mechanism accordmg to the
preferred embodiment of the invention. _

FIG. 2 is a simplified side cross sectional view of an alternative
embodiment of the invention.

FIG. 38 is a flow chart of the recording paper loading operation executed
by the printer according to the first embodiment shown in FIG. 1.

~ FIG. 4 is a flow chart of the recording paper loading operauon executed

by the printer according to the second embodiment shown in FIG. 2.

FIG. 5 is an external view of a printer according to the present invention.

FIG. 6 is a simplified view of a printer mechanism according to the prior
art.

Description of preferred embodiments
The preferred embodiments of the present invention are described below

with reference to the accompanying ﬁgufes.

- FIG. 11is a simplified view of mechanism 1 of printer 18 according to a
first embodiment of the invention. _

- FIG. 2 is a simplified side cross sectional view of mechanism 1 of printer -

18 in a second embodiment of the invention. Note that mechanism 1 of printer
18 in FIG. 2 is the same as that shown in FIG. 1 with the addition of
photosensor (paper detector) 11 used to detect’ the recording paper, and
automatic paper cutter 12.



. recordi ng paper path, and a transport anmount detection neans for detecting
t he anount of recording paper transportation means operation. Wen thus
configured, the paper transport control neans stops the recordi ng paper
transportati on neans as required basedgon the output fromthe recording
paper detection neans and the transport anbunt detection neans. It is
further preferable for the paper transport control neans to stop operation
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Printer 18 of the invention is built using mechamsm 1 shown in FIG. 1.
Print head 6 and release lever 2 are a linked assembly and open and close
together. More specifically, when release lever 2 is moved in the direction of
arrow A to open the gap between print head 6 and platen 4, print head 6 is
lifted off platen 4. This operation is also called "opening" release lever 2 below.
When release lever 2 is moved in the direction opposite arrow A to close the gap,
print head 6 is pressed against platen 4 once again. This operation is also called
"closing" release lever 2 below. This closed position is shown in FIG. 2.
Loading the recording paper is accomplished by opening release lever 2
and lifting print head 6 off platen 4. To print, release lever 2 is closed again to
press print head 6 against platen 4. When release lever 2 is closed, lever open
sensor 10 is ON, and when release lever 2'is open, lever open sensor 10 is OFF.
It is therefore possible to determine whether release lever 2 is open or closed by
reading the detection state of lever open sensor 10. |
It should be noted that while a microswitch is used for lever open sensor
10 detecting the open/closed state of release lever 2 in this embodiment, the
_invention shall not be so limited and a variety of other sensors, including a
photointerrupter; can be alternatively used.
The recording paper feed operation is accomplished by driving stepping
motor 7, and transferring the rotational drive power of stepping motor 7
through transfer gear set 8 to platen 4.
A mechanism further comprising automatlc paper cutter 12, paper feed
roller 5, and paper detector 11 is shown in FIG. 2. Paper feed roller 5 and paper
 detector 11 are provided in paper guide 9 facing the recording paper path.
Recording paper 14 pulled off paper roll 13 is held between platen 4 and paper
feed roller 5, and is advanced when platen 4 rotates in the direction of arrow B.
Paper detector 11 is a common photoreflector that detects the passage of
recording paper 14 near paper detector 11 from the difference in the reflectance
of recordmg paper 14 and platen 4.




- It is yet further advantageous to conprise a restart command neans for
commandi ng the recordi ng. paper transportation neans to restart when a stop
state is indicated by the stop state indication neans. It is also
preferable for the above printer to cofprise an automatic paper cutter for
cutting off the end of the recordi ng paper when the recordi ng paper
transportati on neans stops based on detection of the second known recording
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immediately determined whether release lever 2 is open by checking the on/off
state of lever open sensor 10 (S2). If release lever 2 is not open, the procedure
continues to loop through this step (S2). Other necessary printer control
hrqcesses can be executed during this standby period.

' When the operator opens release lever 2, release lever opening is
detected by lever open sensor 10 (S2), and control passes to start the recording
paper feed operation (S3). Note that the recording paper feed operation is
accomplished by driving stepping motor 7 to rotate print head 6. Once the
recording paper feed operation starts it is determined whether release lever 2 is
closed again by checking the on/off state of lever open sensor 10 (S4). The
recording paper feed operation (S3) continues until release lever 2 is closed
again. _ | '

If the operator inserts recording paper between paper feed roller 5 and

platen 4 during this time, the recording paper is automatically fed into the

| printer by the recording paper feed operation (S3) because platen 4 rotates in

the same direction as the recording paper insertion direction. Note that it is not

necessary to manually rotate a paper feed knob to insert the recording paper,

and the operator can therefore hold the recording paper with both hands to
assure that the recording paper is inserted in the correct orientation.

After the recording paper is inserted and advanced a sufficient distance,
the operator closes release lever 2. The printer thus detects by means of lever
open sensor 10 that release lever 2 is closed (S4), stops driving stepping motor 7,
stops the recording paper feed operation (S5), and terminates the process (S6).

It is therefore possible by means of the printer according to the present
embodiment of the invention to quickly and religbly load recording paper by
simply operating a release lever 2 and inserting the recording paper, and it is




. both hands to hold and insert the recording paper to the insertion opening,
and thus makes inserting the recording paper sinple and reliable. A paper
detector can al so be provided to detect whether the recordi ng paper has
been inserted during the recording papg feed operation, and to determ ne
how far the recordi ng paper has been advanced. This al so makes it possible
to automatically advance the recordi ng paper a known required distance,
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ot her recording paper replenishing or loading process from the normal printing
process. More specifically, it is often necessary to operate release lever 2 to open
the print head during normal printing processes in order to clean the print
head or remove foreign matter ox paper jams. There should also be no recording
paper in the printer when the recording paper loading operation is performed. '
As a result, the process shown in FIG. 4 is only executed when paper detector
11 detects that there is no recording paper in the printer. :
When the process starts (S11) it is determined whether release lever 2 is
opén by checking the on/off state of lever open sensor 10 (S12). If release lever 2
- is not open, the procedure continues to loop through- this step (S12). The
recording paper feed operation starts when paper detector 11 detects that
release lever 2 has been opened (S13). Paper detector 11 continues to detect
recording paper presence (S14) during the recording paper feed operauon

If recording paper is detected, the recording paper has been transported
from the insertion opening, i.e., from paper feed roller 5 and platen 4, to paper
detector 11. The distance the recording paper is advanced thereafter, i.e., the

. paper transportation amount, is therefore counted (S15). This is accomplished
by counting the number of steps stepping motor 7 is driven from when the
recording paper is detected.

It is next determined whether the paper transport amount in the paper-
present state has reached a prédetermined value (S16), and the recording
paper feed operation (S18) is continued until this predetermined value is
reached. More specifically, the recording paper is automatically advanced
through the printer when the operator inserts the recording paper, and the
recording paper feed operation is continued until the paper transportation
amount in the paper-present state reaches a 'predetermined value. The
recording paper feed operation is then stopped automatically (S17).

It is then determined whether release lever 2 has been closed by
checking the on/off state of lever open sensor 10 (S18), and this step repeats

h




notification neans. Considering.cases in which the operator notices the
flashing LED or other notification nmeans and thus realizes that the
recordi ng paper is not inserted, it is also possible to provide the user
with the opportunity to re-insert the qecording paper. This can be

acconpl i shed by preferably providing a paper feed switch, for exanple. The
operator can then press the paper feed switch, for exanple, to effect the
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not necessary for the operator to manually confirm that the recording paper
has been advanced an appropriate distance and then close release lever 2 to
stop the feed operation.

Furthermore, the need for the operator to manually cut off any excess
paper with scissors or other means can be eliminated by automatically
operatmg automatic paper cutter 12. In this case the operator only needs to
remove the cut paper end.

If it is determined that no paper is present (S14), the no-paper state
paper transport amount is counted (S21). It is then determined whether the
no-paper state paper transportation amount has reached a predetermined
value (S22). If it has not, the recording paper feed ‘operation (S13) continues
while waiting for recording paper insextion. ' . _

However, if the operator does not insert the recording paper and the no-
paper state paper transportation amount reaches a predetermined value (522),
the feed operation is automatically stopped (S23). This prevents the feed
operation from continuing endlessly until the recording paper is inserted,
prevents unnecessary shortening of the printer life, and reduces power
consumption.

As shown in FIG. 5 printer 18 also comprises LED 16 and paper feed
switch 17. When the recording paper feed operation is stopped automatically
(S23), LED 16 flashes to notify the operator (S24) that the recording paper
could not be loaded because the operator has not inserted the recording paper.
It should be noted that the invention shall not be limited to an LED for this
notification means, and that the user can be notified by sounding a buzzer or
using other means. It will also be obvious that if the printer is connected to a
host device, other commonly used means such as sending a status signal to the
host device to notify the user can be used. In the present example the LED




by the printer according to the first enbodi nent showmn in FIG 1. FIG 4 is
a flow chart of the recording paper |oading.aperation executed by the
printer according to the second enbodi nent shown in FIG 2. FIG 5 is an
external view of a printer according t® the present invention. FIG 6 is a
simplified view of a printer nmechani smaccording to the prior art.
Description of preferred enbodiments The preferred enbodiments of the
present inetifeation meansci6 continues flashing{S24) amitlcpaper faed swishpbhys ng
figures. piessed(@gp)a sinplified view of nmechanism1 of plri Pt e& 18 according
to afirst e diment of the jnvention. FIG ,2 is a Si I fi | de cross
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routine, i.e., the recording paper feed operation (S13), and restarts the paper
loading process.

With the control process described above the same process executed
when release lever 2 is opened is executed when the printer could not load the
recording paper and the operator presses paper feed switch 17, and the
recording paper feed operation can therefore be repeated. Note that LED
flashing can also be stopped after the paper loading process is completed. This
paper feed switch function also enables the paper loading process to be
repeated without the need to close and then re-open release lever 2. .

Note, further, that if paper feed switch 17 is not used it is possible to
detect whether release lever 2 has been closed by checking lever open sensor 10
after the paper feed operation is stopped (S23), and then loop back to the start
of the process (S11) once release lever 2 is closed. With this operation the
recording paper feed operation can be repeated by simply closing and. then re-
opening release lever 2.

It should be further noted that while the invention has been described
with reference to a line thermal printer, the invention shall not be so limited.
From the content of the above disclosure it will be obvious to those skilled in

. the art that the invention can be applied with all printers in which part of the
recording paper path is opened and closed when loading the recording paper.
' The invention shall furthermoxe not be limited to using recording paper
. supplied in roll form, and the invention can also be used with printers using cut
sheet forms and fan-fold paper. '
Effect of the invention ' .

As described above, a printer and control method therefor according to
the invention can detect release lever opening and closing to automatically
execute a recording paper feed operation, thereby enabling the operator to
reliably load recording paper with a simple operation.

[Key to the figures]
1 mechanism



FIG 3 is a flowchart of the recording paper |oading operation
acconplished with the printer of the first enbodi nent shown in FIG 1, .and.
FIG 4 is a flowchart of the process executed in the printer of the second
enbodi nent shown in FIG 2. FIG 5 istan external view of printer 18
integrating printer mechanism 1l according to the present invention. Printer
18 of the invention is built using nmechanism1l showmn in FIG 1. Print head
6 and rel ease Reverreleaselexeri nked assenmbly and open and cl ose together..
Mor e specificahly, d9asgh | ever 2 is noved in the direction of arrow
A to open the hap bgﬁﬁg%%&g’rl nt head 6 and platen 4, print head 6 is lifted
off platen 4. ¥his B tion is also called "opening" rel ease | ever 2

bel ow. WWen refeaserédy@ingpaperprésser (fedd)@ollef ecti on opposite arrow A to
cl ose the gap, ,pri ntﬁtﬁg}daa is pressed against platen 4 once again. This
operation is aﬁso ch 838 osi ng" release |lever 2 below. This closed
position is sh@wn i ateppiag motbmadi ng t he recordi ng paper is acconplished by

. opening rel easg | ev axfsf ifhing print head 6 off platen 4. To print,
rel ease | ever g is C ose@gedgzsfﬁrtto press print head 6 against platen 4.

When rel ease | 8ver paper d, lever open sensor 10 is O\, and when
rel ease | ever 3pis RRRPopeR\dRhsePen sensor 10 is OFF. It is therefore

ossible to determ ne whether release lever 2 is open or closed b
P 1? paper Se&ac&or P y

12 automatic paper cutfer
13  paper roll

14  recording paper

15  excess recording paper

16 LED :
17  paper feed switch
18 printer
TEXT IN THE FIGURES
FIG. 3
S1  Start

S2  Release lever opened?

S3  Recording paper feed operation

S4  Release lever closed?

S5  Stop recording paper feed operation.

S6 End
‘FIG. 4
S11 Start

S12 Release lever opened? !

S13 Recording paper feed operation '

S14 Paper present?

S15 Count paper transport amount when pai)er present.
S16 Paper advanced predetermined amount?

S17 Stop recording paper feed operation. -

S18 Release lever closed?



. reading the detection state . of |ever open sensor 10. It should be noted
that while a mcroswitch is used for |ever open sensor 10 detecting the
open/cl osed state-of release lever 2 in this enbodi nent, the invention
shall not be so limted and a varietyypf other sensors, including a

photoi nterrupter, can be alternatively used. The recordi ng paper feed
operation is acconplished by driving stepping notor 7, and transferring the
rotational driSe p@wesraté ant@npatiopapet ocuttért hrough transfer gear set 8 to
platen 4. A ni further conprising automati c paper cutter 12, paper
feed roller 57-and paper detector 11 is shown in FIG 2. Paper feed roll er
5 and paper deéiZdct mwmmmmﬁammhegmeraotammtt he recording

paper path. Rggydl %éld Yod&draih ol 1 13 is held between
pl aten 4 and %erré ? &g IS %{gvance when platen 4 rotates in
the direction Paﬂﬁ eratipn. 5 common phot oref |l ector t hat

dgat ects the. pzszqagemgghm,r di ng paper 14 near paper detector 11 fromthe
di fference méi]ée I Jple%%g({'gvevit%inprr%ggédj} ng paper 14 and platen 4.
S26 LED off



.How'far the recordi ng paper has been advanced, i.e
transportati on anmount, can be cal cul at ed fromthe nunbe‘? st eps stepp| ng
r mﬁ

motor 7 is driven. Automati'c paper cutter 12 is nounted :
and cuts the excess end of recording pgper 15 fed out f H "

the recording paper feed operation. The process whereby aper
Is | oaded into the above printer is described belowwith reference to the
fl ow chart [What & clhingd]s process starts (Sl) when the power is turnedbon
and it is f{hen nm@,; t r p y
checki ng tihe orf/\o f a{eﬂé wﬁ%l g\r/g ope (g %o?@gﬁ aeﬂarpe%e sgﬁl g{;/ker 2
i s not opdhanippring, HP‘?P"@HH PARes I’@éS? GEetR%EQE MRARS,sd Pathselpsing her

necessary méam Qslitmed rigl the aeendtag Cpﬁpebepﬁelﬁfbﬂ ddlding aadtRiléasihgnghy
period. W the er at or pens

[ ase | ease | ever o S
det ect ed Ié& ﬁ%‘ﬁ' s o? %m('(gg)g pﬁﬂ 36%’9%91%%'&% e?%ssfgffbri? hgf
recor di ng tpamortmthmcatdmgxxaﬁ%ralang the iecording paperrplithgcaapeises eed .
operation is a S%Qﬂ i PLi ea
6. Once the re%g{r)gpng aper gﬁol%g?% figﬁ S?e&?%g%vhqté&dgzgé rﬁq%le \%‘gher
rel ease | dpeansis epeny exelgsedyand by checking the on/of f state of |ever open
sensor 10 (S4) .a iger transport control means for starting the recording paper

' transportation means when the open path detection means detects that the

path closing means is open.

2. A printer having at least a printing means, a platen disposed opposite
the printing means, a path closing means for opening and closing a recording
paper path comprising the printing means and the platen, and a recording
paper transportation means capable of transporting the recording paper along
the recording paper path, comprises

an open path detection means for detecting whether the recording paper
path that is opened and closed by the path closing means is open or closed, and

a paper transport control means for starting the recording paper
transportation means when the open path detection means detects that the
path closing means is open. |

3. The printer according to claim 1 or claim 2 wherein the paper transport
control means stops operation of the recording paper transportation' means
when the open path detection means detects that the recording paper path is
closed.

4. The printer according to claim 1 further comprising

a recording paper detection means for detecting the presence of
recording paper in the recording paper path, and
_ -a transport amount detection means for detecting the operatmg amount
of the recording paper transportation means,

wherein the paper transport control means stops the ret:ord.ing paper
transportation means based on the output from the recording paper detection
means and the transport amount detection means.
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. recordi ng paper feed operation (S3) continues until release lever 2 is
closed again. |f the operator inserts recording paper between paper feed

roller 5 and platen 4 during this tine, ‘the recordi ng paper—is
automatically fed into the printer byi4he recording paper &g, atio
(S3) because platen 4 rotates in the sane direction as the Hikilee,
insertion direction. Note that it is not- necessary to manu Hﬂ
paper feed knob to insert the recordi ng paper, and the ope

t her ef or eg hol ok P9 ririer aeldRe; Cllafth Dwhekéinhands to assure that the

recording paper, IS inserted inthe correct orientation. After the recordin
paper is i nserthePIMRF thanapars gontrol means stenseRArakop. ofithe repurdiE Papehses
r ﬁl easeI I ms;lm&taﬂibg r_aéiumf baséd Uﬁs4 tﬁetdﬁtéeti&g ofraafinsst &dnovary eécoriiip pgpép { 10
that rel ease |ever IS Gl OS St ops,.drivin { I ng 1ot oh st ops
the recor ARREP o ERopRE FaEE Sheteis pecioeREle, Kotk SRR, 4 deffi bnbwpts)”
It is thereehbodingaperitransportramminifwhér therenisaeconding paper.t o t he present
enbodi ment of the invention to quickly and reliably |oad recordi ng paper b

sinply operati ng a release leyer 2 and inserting the recordi ng paper, and
it is 6. The printer according to claim 5 further comprising a stop state

indication means for indicating that the recording paper transportation means
has stopped when the recording paper transportation means stops due to
detection of the first known recording paper transport amount in the no-paper
state. ' '

7. The printer according to claim 6 further comprising a restart command
means for commanding the recording paper transportation means to restart
when a stop state is indicated by the stop state indication means,

wherein the paper transport control means starts the recording paper
transportation means as instructed by the restart command means.

8. - The printer accofding to claim 5 further comprising a recording paper
cutting means for cutﬁng the recording paper, and

a cutting control means for driving the recording paper cutting means to
cut the recording paper after the recording paper transportation means stops
based on detection of the second known recording paper transport amount
when paper is present.

9. The printer according to claim 8 wherein the recording paper cutting
means drives.the recording paper cutting means to cut the recording paper
after the path closing means is detected to be closed by the open path detection
means. '

10. A control method for a printer having a recording paper path through
which the recording paper is transported passed the printing means, having a
step of closing the paper path to hold the recording paper in the recording
paper path, and a step of opening the paper path to release the paper held in
the closing step, and comprising the steps of:

THIS SHEET HAS BEEN
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. not necessary to manually turn a paper feed knob. The recordi ng paper can
also be sinply and reliably inserted because it can be hel Ghi HapBdan Replaced
hands. The operation of a printer according to the second e

in FIG 2 is described next-wth refemence to the flow charl

Thi s -embodi ment conpri ses paper detector 11 as shown in FIG 2, and the
condition for initiating the process shown in FIG 4 is that recording
paper 14 is nd. déd:ecetixlged/lieyhaaﬂmreder(hngqrapbtpa‘thiis opeh bpdlasedyand to

di stinguish the PARS S t he
normal printing proce%I q;gﬁ/b d{ngofp%‘%g H}QISPB gt %%egéetg%gsgﬁer#%
operate riqtem@péa@mpgnmtbpbﬁeqtnémﬁtm ahead dur| ng normal printing
processes in order to clean the print head or renove foreign matter or

' I b di t h t th
Fetor dl ngt hapaihs SORIPHDS AL ROFIRE Bertich IS Rer somgstrnt Chasiopsiioss
shown in F'(? édemwmg/thvmmcb W‘monhngrpzﬁm&éntthe rédomlﬁt\%!p‘apeibaththere
is no recordin
det er ni ned whe4J Hg‘*?&%%k‘f%@é %g%{l% TEra Sﬂﬁ %Pﬁép(?ﬁgﬁﬁ/oé’%&é?%’t e of
| ever opemdsensor 10 (S12). If rel ease | ever 2 is not open, the- procedure

t to | R’%
gggr:a?rgﬁ s?aré)% en%{%@fe%det E f’:?i octséfs?é#yetf&ag iever has
been opeRapPer tl%ﬁb? P ti@% fretpred 9@@%@&9 amount in step
d.

12. The control method according to claim 11 further comprising the steps of; -
f. stopping the recording paper transportation operation based on a

paper-present detection in step ¢, and detection of a second predetermined

amount in step d. '

13. The control method according to claim 11 further comprising the steps of;
g. notifying that paper transportation has stopped when transportation
is stopped in step e, and
h. commanding the start of paper transportation in accordance with
step g.

14. The control method according to claim 10 further comprising the steps of;
c. detecting the presence of recording paper in the recording paper path,
d. detecting the amount of the recording paper transportation operation,
and
j. stopping the recording paper transportation operation based on a
paper-present detection in step ¢, and detection of a second predetermined
amount in step d.

* - C L L] S *



recordi ng paper presence (S14) during the recording paper feed operation.

If recording paper is detected, the recordi ng paper has been tr-ansported
fromthe insertion opening, i.e., frompaper feed roller 5 and platen 4, to
. paper detector 11. The distance the ygcording paper is advanced thereafter,
I.e., the paper transportation amount, is therefore counted (S15). This is
acconpl i shed by counting the nunber of steps stepping notor 7 is driven
from when the recording paper is detected. It is next determ ned whether

t he paper transport anmount in the pgpetradresent state has reached a -
predeterm ned val ue (S16), and the recording paper feed operation (S13) is
continued until this predeternined value is reached. Mre specifically, the
recordi ng paper is auPRINTERAAND advasoedMETHOD]ITHEREFPRI Nt er when t he
operator inserts the recording paper, and the recordi ng paper feed
operation is continued until the paper transportation amount_in the

paper - pr esent sAmmnte@m‘bgor&r@erﬂz@ thereforvuminreve the opexabilitynef }@aﬂmgf eed
operation {&okdii %jtﬁé't[ﬁ'fmfei‘cﬁﬁaysp@%gny dhable &E@I’ﬂxﬂ?f{ﬁgt e 0

Fever opent ?@ﬁgd’ﬁﬁvgfy( @13 miﬁ%r%lﬁ%%ﬁ%@%&%%iﬁﬂ”g he onre

Opening. of the release lever that is operated to load recordmg paper to
the printer is detected to automatically start a recording paper feed operation.
When ' closing of the release lever is then detected, recording péper
transpoi*tation is stopped and the recording paper loading process is
terminated. A recording paper detector can also be provided to detect the
presence of recording paper, and the recording paper transport amount is then
controlled based on recording paper detector output. When a predetermined
amount of recording paper is transported through the printer, recording paper
transportation is stopped and loading the recording paper is completed.

ﬁgure: 3

Sheet Has Been Re(ilaced
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9 until release lever 2 is closed. Once release lever 2 is closed,
automatic paper cutter 12 is operated (S19) to cut off the excess recording
paper 15 fed out fromthe printer, and the proce S2 term nates. Wile _
this automatic paper cutting operation is preferably executed with the
recordi ng paper held firmy between print head 6 and platen 4, the
invention shall not be so-limted. Specifically, the recordi ng paper can be
cut by automatic paper cutter 12 before release lever 2 is closed. Note

t hat because the paper feed operation is stopped automatically it is not
necessary for the operator to manually confirmthat the recordi ng paper has
been advanced an appropriate distance and then dose release lever 2 to stop
the feed operation. Furthernore, the need for the operator to manually cut
of f any excess paper with scissors or other means can be elimnated by
automatical |y operating automatic paper cutter 12. In thifs case the
operator only needs to renove the cut- paper end. If it i/s determ ned that
no paper is present (S14), the no-paper stane paper transport ampunt is
counted (S21). It is then determ ned whethefl the -




' no- paper state paper transportation anount has reached a predeterm ned
value (S22). If it has not, the recording paper feed operation (S13)
continues while waiting for recordi ng paper insertion. However, if the
operat or does not insert the recording paper and the no- paper state paper
transportati on anount reaches a prede m ned val ue (S22), the feed
operation is automatically stopped (S23). This prevents the feed operation
fromcontinuing endlessly until the recording paper is inserted, prevents
unnecessary shortening of the printer life, and reduces power consunption.
As shown in FIG 5 printer 18 al so conprises LED 16 and paper feed switch
17. When the recording paper feed operation is stopped automatically (S23),
LED 16 flashes to notify the operator (S24) that the recording paper could
not be | oaded because the operator has not inserted the recordinng paper. It
shoul d be noted that the invention shall not be [imted to an LED for this
~notification neans, and that the user can be notified-by sounding a buzzer
or using other nmeans. It will also be obvious that if the printer is
connected to a host device, other comonly used neans such as sending a
status signal to the host device to notify the user can be used. In the
present exanple the LEﬂz

9 \\4
11 5
14

FIG. 2




10 notification neans 16 continues flashing (S24) until paper feed switch
17 is pressed (S25). If the operator notices that the recordi ng paper was ..
not | oaded and wi shes to rel oad the recording paper, the operator can
sinmply press paper feed switch 17. This causes LED 16 to turn off (S26),
returns control to the main routine, 3fge., the recording paper feed
operation (S13), and restarts the paper |oading process. Wth the control
process descri bed above the sane process executed when rel ease lever 2 is
opened i s executed when the printer could not |oad the recordi ng paper and
the operator presses paper feed switch 17, ‘and the recordi ng paper feed
operation can therefore be repeated. Note that LED flashing can al so be
stopped after the paper loading process is conpleted. This paper feed
switch function al so enabl es the paper |oadi ng@tocess to be repeated

wi t hout the need to close and then re-opeﬁ‘ré?ease | ever 2. Note, further,
that if paper feed switch 17 s noStarsed 1Y i s possible to detect whether
rel ease | ever 2 has been cl 0Stek Rastf) | ever open sensor 10

S2

Release lever
opened?

¥ __ __S3
Recording paper
feed operation

Release lever
closed?

S5
Stop recording paper
feed operation

. s6

C .End )/\/

FIG. 3



. after the paper feed operation is stopped (S23), and then | oop back to the
start of the process (S11) once release lever 2 is closed. Wth this
operation the recording paper feed operation can be repeated by sinply
closing and then re- opening release lever 2. It should be further noted
that while the invention has been dedgfgi bed with reference to a line
thermal printer, the invention shall not be so limted. Fromthe content of
the above disclosure it will be obvious toﬁh ose skilled in the art that
the invention can be app ] al | ers in which part of the

recordi ng paper path i osed when | oading the recording paper.
The invention shall fur be limted to using recording paper
supplied in roll form and t
usi ng cut sheet fornms and
descri bed above, a print
invention can detec
execute a recordi ng pap®
reliably | oad recordi ng pap®

0 be used with printers
of the invention As
erefor according to the
Do losing to automatically
Jpe i on, thereby enabling the operator to
vlég a sinple operation. [Key to the figures]

1 nmechani sm
Recording paper
feed operation
S14
Paper present? NO
. S21
S15 ~\L _ \/‘\
Count paper transport Count paper transport
amount when paper amount when paper
present not present
Paper NO

advanced predetermined
amount?

Stop recordlng paper Stop recording paper
feed operation . feed operation
S24
s18 e
Flash LED
Release lever _

closed? .
825 _
S19 ~ Paber feed switc
- : «_ pressed?
Operate automatic
paper cutter I S26 YES
| N\

ot =]

FIG. 4




> 2 rel ease lever 3 paper feed knob 4 pl aten 5 recordi ng paper
presser (feed) roller 6 print head 7 st eppi ng notor 8 transfer
gear set 9 paper guide 10 |ever open sensor 11 paper detector 12
automati c paper cutter 13 paper roll 14 recordi ng paper 15 excess
recordi ng paper 16 LED 17 paper f®gd switch




»18 printer TEXT IN THE FIGURES FIG 3 S1 Start S2 Rel ease | ever
opened? S3 Recordi ng paper feed operation S4. Release |ever closed? S5
Stop recordi ng paper feed operation. S6 End FIG 4 S11 Start S12 '
Rel ease | ever opened? S13 Recordi ng paper feed operation S14 Paper ,
present? S15 Count paper transport a&ggnt when paper present. S16 Paper
advanced predeterm ned anount? S17 Stop recordi ng paper feed operation.
S18 Rel ease | ever cl osed?




S19 Operate automatic paper cutter. S20 End S21 Count paper transport
anbunt when paper Ti{Qtndel 1S B Re Paper advanced pr erm ned anount ? S23

St op recordi ng pape on. S24 Fl ash LED. ?ZEEHWMEN?GSHE‘EW }ch
pressed? S26 LED of 1. A printer havin sf a
recordi ng paper pat porting pgcordi ng pape aﬁ ﬁ%m n

nmeans, path closing nmeans di sposed on the recordi ng pape Cb hpl di ng

and rel easing the recordi ng paper, and recordi ng papgr kiransportati ans
capabl e CLAIMS

A

1. A printer having printing means, a recording paper path for

transporting recording paper passed the printing means, path closing

means disposed on the recording paper path for holding and releasing
the recording paper, and recording paper transportation means capable
of transporting the recording paper along the recording paper path,

comprising:

open path detection means for detecting whether the path closing
means is open or closed;
~ paper transport control means for controlling the recording paper
transportation means to start when the open path detection means
detects that the path closing means is open; and

recording paper detection means for detecting presence of the

recording paper in the recording paper path,

wherein the paper transport control means controls the recording

— paper transportation means to stop after a first predetermined amount

of transportation operation with no recording paper presence detected

by the recording paper detection means.

2. A printer having printing means, a platen disposed opposite the
printing means, path closing means for opening and closing a recording
paper path comprising the printing means and the iﬁlaten, and
recording paper transportation means capable of transporting the

recording paper along the recording paper path, comprising:

A P12 —4
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of transporting the recordi ng % er along the recordi ngf RAPEACENMENT SHEET
th :

path detection neans detects that the path closing nean

closing neans is
controlling the

recordi ng

paper in the recording paper path, wherein the paper tr
means control s ¢pen Eethr detertpapaneansfopoddtacting whatker dhst mgeoading a

ans for detecting whet hetr—t+he—pa

paper transport contro

open; and

1eEANS r
transportation neans to staﬁg %gn e

paper detection neans for detecting presence

f the recording

O

first predeterm ned anount of transportation operation with no recording

paper pre

printer having printing neans,

gatieehatlidypbhed BiPEsed Hrree pdehalosiog Means. isdpen A
a platen di'sposed opposite the printing

neans, pat&_ %1'0%%5.“9 means for opening and cl osing a recordi ng paper path

conprising 't

€ pH~nting neans and the platen, and recording paper

en

L1 ahspor tall on Nean Gapeble of LOANSROLYLI, LIS TSEINY MIPERY pBhard M

transportation means to start when the open path detection means -

detects that the path closing means is open; and

recording paper detection means for detecting presence of the

recording paper in the recording paper path,

wherein the paper transport control means controls the recording

paper transportation means to stop after a first predetermined amount

of transportation operation with no recording paper presence detected

by the recording paper detection means.

3. The paper according to claim 1 or 2 wherein the paper transport
control means stops operation of the recording paper transportation
means when the open path detection means detects that the recording
paper path is closed.

4. The printer according to any of claims 1 and 2 wherein, the paper

transport control means controls the recording paper transportation

means to stop after a second predetermined amount of transportation of

the recording paper with recording paper presence detected hy the

recording paper detection means.

S. The printer according to any of claims 1 to 4 further comprising

stop state indication means for indicating that the recording paper

transportation means has stopped after a first predetermined amount of

THIS SHEET HAS 3EEN
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14 open path detection neans for detecting whether the re:odgﬁﬁﬁEﬁgggﬁHggfﬁ
that is opened and closed by the path closing neans is opgen}or closed;

paper transport control means for controlling the recordi hg| p&6eSEP 1999
transportation neans to start when the open path detectioph peans detects
that the path closing nmeans is open; anfg recordi ng paper petection mean
for detecting presence of the recording paper in the recokding paper path,
wherein the paper transport control mnmeans controls the recordi ng paper '
t r anspor t atramspoetation operationfwith nofrecerdimgpaper mrasencardetectod by
transportafron opération with no recordi ng paper presence detected by the

recordi ng gappécdiding Paper RASStior? meard$le printer according to claim1l or 2
wher ei n t e~ paper transport—cuntrTot—means st ops operation of the recording

t t .l : :pat [ d t hat
Paper L angpOrLSHE OB IgR: PRGBS P ERR'S) ASHERH G Ghetht 2

request means for requesting to the recording paper transportation

means to restart when a stop state is indicated by the stop state
indication means,

‘wherein the paper transport control means controls the recording

- paper. transportation means to start in accordance with the request

_from the restart request means.
_;7_._‘ The printer according to claim i fuﬁher comprising recording
paper cutting means for cutting the recording paper, and

cutting control means for driving the recording paper cutting

means to cut the recording paper after the recording paper

transportation means stops after a second predetermined amount of

transportation of the recording paper with recording paper presence

— detected by the recording paper detection means.

8. The printer according to any of claims 1, 2, 3, 4, _5_ and 6 further

——

comprising recording paper cutting means for cutting the recording

paper, and

cutting control means for driving the recording paper cutting
means to cut the récording paper after fhe path closing means is
detected to be closed by the open path detection means.
_9.. A control method for a printer having a recording paper path

through which the recording paper is transported past a printing

AR




4.  The
transport

recordi ng
paper det
further c

printer according to any of clains 1 and 2 whefe

control neans controls the recording paper tran;pﬁé&ti O%ngeans
to stop after a second predeterm ned anount of transporjaji B

paper with recordi ng paper presence detected pylihe recordin

REPLACEMENT SHEET
A—t-he—papetr—

ection nmeans. 5. The- printgeg according to apy of clains 1 to

4

onprising stop state indication neans for indikea-&-l—n-g-—t—ha-t_t_h.e.__

recordi ng paper transportation nmeans has stopped after a first
pr edet er ni meansphaingfthe step of closing theiregordiagapaper watih tacholdctheli ng
paper presence detected by the recordi ng paper detection nmeans. 6. The

printer acesyoftitt papet #h the retordihg pHSeTOpat, tthd €5¢ 8tdp bEapeaingdeans for
requesting to the recordi ng paper transportation WEans to restart when a

ﬁg%gef Bdb b Gdidake! e gn ?rofﬁsef&t ﬁé the ic‘f@éc#lgg%tgﬁﬁﬁﬁd Wpfisthg he

stop st at
paper tra

rt-control neans c recor

the steps of: .
(&)  detecting whether the recording path is open or closed;
(b) starting the recording paper transportation operation _in

response to detection of an open path detected in step (a);_

(c) detecting presence of the recording paper in the recording

paper path; and

(d) stopping the recording paper transportation operation after

a first predetermined amount of transportation operation

with no recording paper presence detected in step (c).

10. The control method acéording to claim 9 further comprising the

step of:
(e) stopping the recording paper transportation operation after

a second predetermined amount of transportation of the

recording paper with recording paper presence detected in

step (c).
11. The control method according to any of claims 9 and 10 further
comprising the steps OE_
_(_f)_ notifying that paper transportation has stopped when
transportation is stopped in step (d); and

(g restarting in response to a request paper transportation

operation when an open path is detected in step (a).
I ——
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paper transportation nmeans to start in accordance with the request fromthe
restart request neans. 7. The printer according to-claim4 further
conprising recording paper cutting nmeans for cutting the recordi ng paper,
and cutting control neans for driving the recordi ng paper cutting neans to
cut the recording paper after the recorggng paper transportation neans
stops after a second predeterm ned anount of transportation of the

recordi ng paper with recordi ng paper presence detected by the recording
paper det ec]tqpon Theagentl me preexrdingatoc cladin §Ot furtimer odomprising the 2, 3,
4, 5 and 6 further conprising recordrng paper cutting neans tor cutting the
recordi ng meprof: and cutting control means for driving the recording paper
cutting neams—to—cut the recording paper after the path cl osing neans is

detected to be qhse%ﬁﬁ . %Q%Bo

met hod for a pr S G 5

recording paper diotih g‘ratnes%o%%uon (ﬁ"r {he regordlng paper with recording

paper presence detected in step (c).

13. The control method according to any of claims 9, 10, 11 and 12

further comprising the step of:

N () cutting the recording paper after the recording paper path is

detected to be closed in step (a).

14. The control method according to any of claims 9, 10, 11, 12 and

13 further comprising the step of:

(k)  stopping the recording paper transportation operation after

the recording paper path is detected to be closed in step (a).
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16 nmeans, having the step of closing the recording paper
recordlng paper in the recordi ng paper path, and the step
paper path to rel ease the paper held in the closing step,
the steps of: (a) detecting whether the recording path
(b) starting the recording paper traggoortation operatipn
detection of an open path detected in-step (a); (c) det
the recording paper in the recording paper path; and (d)
recordi ng paper transportation operatiABSBRAET a first p term ned anoun
of transportation operation with no recording paper presence detected In
step (c). 10. The cont rpRINTERINBCONIROL METHOD PHEREIFGR conpri si ng
the step of: (e) stoppi ng the recordi ng paper transportation operation
after a second predeterm ned anount of transportation of the recording
paper wth recordi ng paper presence detected in

ath to hoId the

A printer and control method therefor improve the operability of
loading recording paper to the printer, and specifically enable
recording paper to be loaded reliably and easily with a simple
operation.

~ _ Opening of the release lever that is operated to load recording
paper to the printer is detected to automatically start a recording
paper feed operation. When closing of the release lever is then
detected, recording paper transportation is stopped and the
recording paper loading process is terminated. A recording
papOer detector can also be provided to detect the presence of
recording paper, and the recording paper transport amount is
then controlled based on recording paper detector output. When

— a predetermined amount of recording paper is transported
through the printer, recording paper transportation is stopped

and loading the recording paper is completed.

Figure 3



step (c). 11. The .control nethod according to any of clains 9 and 10
furtther conprising the steps of: (f) notifying that paper transportatian

has stopped when transportation is stopped in step (d); %ﬁ@EMEN?SSPFEEWi hg
in response to a request paper transportation operation Qpen—pat h
Is detected in step (a). 17 12. The1 ontrol method adcdrdi ng towi 10
further conprising the step of: (h) cutting the recordiing p&@edAﬂf'

second predeterm ned anount of transportation of the redoridi ng paper. w tlh
recordi ng @BAEMSr esence detected in step (c). 13. The cpntrol nethod
according to any of clains 9, 10, 11 and 12 further conppiLsing the

(1) cutting theyrpeonding, paper after thedecer ANGIRPeapat bdth for

transporting recording paper _past the printing means, path 'closing
means disposed on the recording paper path for holding and releasing
the recording paper, and recording paper transportation means capable
of transporting the recording paper along the recording paper path,
comprising:

open path detection means for detecting whether the path closing
means is open or closed,;

paper transport control means for controlling the recording paper
transportation means to start when the open path detection means
detects that the path closing means is open; and

recordi”ng papei‘ detection means for detecting presence of the
recording paper in the recording paper path,

wherein the paper transport control means controls the recording
paper transportation means to stop after a first predetermined amount
of transportation operation with no recording paper presence detected
by the recording paper detection means.
2. A printer having printing means, a platen disposed opposite the
printing means, path closing means for opening and closing a recording
paper path comprising the printing means and tl"le platen, and
recording paper transportation means capable of transporting the

recording paper along the recording paper path, comprising:

I
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detected to be.closed in step (a). 14. The control methdd P&Ebﬁﬁﬁﬂm\g SKEEINY

of clains 9, 10, 11, 12 and 13 further conprising the stjed of— (k)

st oppi ng the recordi ng paper transportation operation afftdr e [
paper path is detected to be closed in step (a). i&,},ﬂﬁ%ﬁdj

)
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open path detection means for detecting whether the recording
paper path that is opened and closed by the path closing means is open
or closed;

paper transport control means for controlling the recording paper
transportation means to start when the open path detection means
detects that the path closing means is open; and

recording paper detec;tion means for detecting presence of the .
recording paper in the recording paper path,

wherein the paper transport control means controls the recording
paper transportation means to stop after a first predetermined amount
of transportation operation with no recording paper presence detected
by the recording paper detection means.
3. The printer according to claim 1 or 2 wherein the paper transport
control means stops operation of the recording paper transportation
means when the open path detection means detects that the recording
paper path is closed. |
4. The printer according to any of claims 1 and 2 wherein, the paper
transport control means controls the recording paper transportation
means to stop after a seéond predetermined amount of transportation of
the recording paper with recording paper presence detected by the
recording paper detection means.
S.  The-printer. a‘ccordin;g to any of claims 1 to 4 further comprising
stop state indication means for indicating that the recording paper

transportation means has stopped after a first predetermined amount of
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