PRI NTI NG DEVI CE AND RECORDI NG PAPER CONTROL The present i nviemtd s
generally relates to printing devices operating in conjunction wth host
computers and nore par- ticularly to printers connected to a host conputer
t hat” 'provi de output in response to commands fromthe host conpu- ter. The
invention further relates to point-of-sale Pype printers capable of
printing on cut-sheet type paper. A variety of small specialized printers
‘have been devel oped and widely used with host conmputers and other apparatus
for printing data associated with point-of-sale (PCS) transac- tions. A
common exanpl e of such a printer application is for a department store
where such printers are used to ge- nerate a "tape" style purchase receipt
on "recording paper"” for a custoner which lists the itens purchased as well

as taxes and ot her PRENTING ®EVICE AND RECORDINGAPAPBR 20O8TROLO! al bal ance
due. These printers are used as part of the so called cash or check-out
"register” commonly seen throughout retail business. In.addltlon to the
recording paper, these printers are also generally required to gene- rate

"journal” 0rTﬁE°P£Q§EnEaRﬁ en?goﬁ &QBErQEIPaniaégs £8" PROSPLhY §8%2LdLNY
and verifying t ransaction
operating in con]unctlon with host computers and more par-

ticularly to pr;nters connected ta a host computer that
proﬁide output in response to commands from the host compu-
ter. The invention further relates to point-of-sale type '
printers capable of printing on cut-sheet type paper.

A variety of small specialized gﬁihters have been developed
and widely used with host compuﬁérs and other apparatus for
printing data associated with p01nt—of-sale (POS) transac-
tions. A common example of such a printer appllcatlon is
for a department store where such printers are used to ge-
nerate a "tape" style purchase reﬁeipt on "recording paper"
for a customer which lists the iﬁéms purchased as well as
taxes and other fees .levied agaiﬁ;t the transaction and a
total balance due. These printefssare used as part of the
80 called cash or check-out "re@igter" commonly seen
throughout retail business. In'aﬁdition to the recording
paper, . these printers are also generally required to gene;
rate a "journal" or "“journal tape":on a roll of paper for
permanently recordlng and verlfylng the transactions for
the particular sales register.

The printing devices used for thé'é kinds of transactions
generally transported a recordlngdpaper materlal typically
from a roll of paper, along a'p'eset paper path through a
printing mechanism where a prlntgﬁead forms the output
image. More recently, due to the nature of record keeping
and the sales transactlons themselves, single or "cut-
sheet" paper has found use in saifs transactions. Additio-




“the particular sales register. The printing devices used for these kinds
of transactions generally transported a recording paper material,
typically froma roll of paper, along a preset paper path through a
printing nmechani smwhere a print head forns_the output imge. More
recently, due to the nature of record keepiﬁg and the sal es transacti-ons

t hensel ves, single or "cut- sheet" paper has found use in sales
transactions. Additio- ' 2 na

i nformati on, business |ogos, instructions, or ternms and conditions of the
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transaction forns, . such as ‘credit" transactions, are used. Therefore,
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particularly cut-sheet” paper t akes position recording
paper in PCS p$hgegrgapg§do;hgorms into the paper path for the printing

mechanisn.

In any case, POS printers are currently configured to begih
printing immediately, when a switch is activated by an ope-
rator, or after passage of a fixed time interval after it
is determined that paper has been inserted into the mecha-
nism, particﬁlarly cut-sheet paper. Since the time it
takes to position recording paper in POS printers, and the
like, varies according to operatoﬁ.skill or experience,
this currently gives rise to two inefficient conditions.
First, an operator may be required to wait until the end of
an allotted elapsed time interval even after the recording
paper is positioned within the pfinter. Second, once the
recording paper is detected, regardless of whether or not
correctly positioned, it is transported into or through the
printer before being correctly pos;tloned, often causing
problems. ' "

On the other hand, if a maximum wéit time for insertion of
recording paper is not set, the héet computer will wait in-
definitely until it receives infdfmation from the printing
device regarding insertion of thef?ecording paper, also re-
sulting in lost time. At the sameﬁtime, if an operator
mistakenly sets the printer in ai@ﬁtesheet paper printing
mode, it is sometimes necessary tejturn off the power to
the printer to escape this mode, which also resets other
settings. ' -




li ke, -varies according to operator skill or experience, this currently
gives rise to two inefficient conditions. First, an operator may be
required to wait until the end of an allotted elapsed time interval even
after the recording paper is positioned mnth%n the printer. Second, once
the recordi ng: paper is detected, regardiess of whether or not correctly
positioned, it is transported into or through the printer before being
correctly positioned, often causing problems.. On the other hand, if a
maxi mumwait tinme for insertion of recording paper is not set, the host
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skill of the ope Sonething 1s neededto opt|n1ze
time for POS pdfet iGRIEMANdHr activities while facilita- tlng host control
t hrough application of new transport con- trol conmmands.

The invention is intended to solve these problems and its
main object is to provide a prihting device and a control
method therefor allowing to optimize a wait time for recor-
ding paper p051t10n1ng dependent on the skill of an opera-
tor.

This object is achieved with the present invention as clai-
med.

Preferred embodlments of the 1nvent10n are subject matter
of the dependent clainms.

The printing dev1ce has a prlntlng section with a print
head for prlntlng on cut-sheet type recording paper, and a
paper transport mechanism for moving paper adjacent to and
past the prlnt_head in the prlnt;ng section. A paper de-
tector is used'te detect when recording paper is inserted
in the printiqgﬁdevice and a tiﬁihg unit connected to the
detector is used”to measure a fiiet time interval for re-
cording paper positioning from the detector output. The
length of the first time intervaiﬁcan be arbitrarily set to
a value corresponding to the skiii of a person intended to
operate the printing device.

In a preferred embodiment of the invention at least two se-
parate wait time intervals, namely a second time interval
beginning withf@iprint instruction, and said first time



" The invention is intended to solve these problens and its main object is to
provide a printing device and a control nethod therefor allowng to
optimze a wait tine for recor- ding paper positioning dependent on the

skill of an opera- tor. This object is achieved with the present
I nvention as clai- ned. Preferred enbodi nents of the invention are
subject matter of the dependent cl ai ns. The printing device has a

printing section with a print head for printing on cut-sheet type recording
paper, and a phpeervahnsegihnimghabtsndétectiioon nf pegs=r ad] caerbe twetanaind
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By this constitution of the printing device the wait inter-
val for recording paper insertion can be optimized.

In a specific embodiment of the invention user control of
the cut-sheet paper wait time, i.e. at least the first time
interval, can be facilitated by means of a control command.

The length of the time interval between recording paper
insertion and transport ¢an be selectively set, generally
using host computer commands. '

Another advantage of a preferred embodiment of the present
invention is that it realizes efficient data transfer and
optimization of commands by facilitating setting of the
recording paper insertion wait tiﬁé (length of second time
interval) and the recording paper.positioning time (length
of first time interval) with thezééme command.

In further aspects of the inventiéﬁ, a first and second
timers are used to count the firStiand second wait time
intervals, respectively. An intgrface unit is connected to
a host computer to receive varioﬁsfpredefined print com-~
mands and print data, and other ééﬁazstrings. A data ana-
lyzer interprets or decodes the géééived data and commands,
at least one of which is a time ééﬁting command for setting
one or more wait time intervals sﬁéh as the recording paper



4 - i nterval beginning with detection of paper , can be set and are used
to pause before printing is initiated. The second tinme interval is set to
term nate when a predeterm ned amount of tinme for paper insertion has

el apsed unl ess paper is detected, and the first tinme interval is set to
term - nate after another predeterm-ned amotnt of tine has passed after

whi ch printing commences. By this constitution of the printing device the
wait inter- val for recording papef insertion can be optim zed. In a
speci fic enbodi mrent of the invention user control of the cut-sheet paper
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the recording g Bﬁrwﬁgi'k' ing time (length of first time interval) wth
t he sane connang furtner aspects of the invention, a first and second
tinmers are used to count the first and second wait tine intervals,

respectlvely &ndhﬂheéﬁéEﬁgﬁnbE henb2P8eEREnt Ois used for storing analy-
zed data which indicates the predeflned time intervals as
specified by the wait time settlng command and provides
this data to the timers for measurlng the specified time
periods. A print controller activates the first of the two
timers after ﬁgéording paper is detected, confirms the de-
tection of the recording paper and paper position, and
initiates paper transport and printing.

The paper transport mechanism has a transport section open-
close mechanism configured to be electrically operated to
open and closeﬂa'recording paper'transfer path and a recor-
ding paper transport roller means, and a recording paper
transport controller to confirm the_positioning of the re-
cording paper, and then operates the transport section
open-close mechanism, holding thé_recording paper so that
it can be transported, and driving the recording paper
transport roller. .

" The data storaQe or memory is configured as a first memory
unit in which data defining the first time interval is sto-

red, and a second memory unit 1n“ ich data defining the

second time interval is stored. -The second memory unit
data indicates the maximum time éiiowed for paper inser-
tion. The first and second timers use the data from the
first and second memory units tof“'asure delay after paper
insertion before commencing prlntlnq or transport and elap-

sed time for lnsertlon of paper. A first activation ele-



"a host conputer to receive various predefined print com nmands and print
data, and other data strings. A data ana- |lyzer interprets or decodes the
recei ved data and conmands, at |east one of which is a tine setting conmand
for setting one or nore wait tinme intervals such as the recordi ng paper

5 positioning tine or interval: The wait tinme setting com mand
typically conprises a command with two bytes of para- neters one byte being.
a command paraneter indicating the recording paper positioning tine and the
second byte being a command paraneter indicating the recordi ng paper inser-
tion wait tinmementA stairtsstthiagSecondeiier &te e prese letted @taxttingidinme

analy - zed dat ' J_ndi cat t.he predqefined ti JAntervals _as specified
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tection of the recording paper and paper position, initiates

transport and FEGANdiig Paper pRSThiAmSs RS Foc Measinen I elapsasome-
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open and cl ose g recqrdi ng paper,. transfer path. and a_recor,- di,n aper
transport roll éﬁl%ﬁ%ﬁme&‘%d cép"r af’or"tﬂer?g%ﬁaﬁérlcuﬁa%e the’ tine intervais
based on stored parameters. A confirmation element checks’
whether or hot recording paper hgs been inserted within the

calculated wait time.

Using the invention, it is possible to set a length for
"both a wait time for insertion of paper and a desired time
interval between when the recording paper is detected until
transport commences, thus facilitating selection of the
recording paper positioning time according to the skill of
printer device operators in the POS field. Furthermore,
where multiple cash registers are connected to a host con-
puter, the fesording paper positioning time can be set in
advance for each individual cash register.

The novel features of the invention may be better under-
stood from a review of the following description when taken
in conjunction with the accompanjing drawings, in which
like numbers refer to like parts.énd in which:

FIG. 1 illustrates a function bl§¢k diagram of one embodi-
ment of the present invenﬁion;

FIG. 2 1illustrates a flowchart of the recording paper po-
sitioning process used for the invention;

FIG. 3 illustrates a block diagrém of a control circuit
for a printing device mechanism constructed and



transport controller to confirmthe positioning of the re- cording paper
and then operates the transport section open-cl ose nechanism hol ding the
recordi ng paper so that it can be transported, and driving the recording
paper transport roller. The data storage or nenory is configured as a
first menory unit in which data defining the first time interval is sto-
red, and a second nenory unit in which data defining the second tine .
interval is stored. The second nenory unit data indicates the maxi mumtine
all owed for paper inser- tion. The first and second tiners use the data

fromthe first and secopératifigyadBbi8ing ©Eahe ep¥itnEipbés ebf PERS inven~
I nsertion before connagcing printing or transport and el ap- sed tine for

i nsertion of paper. A-+PREL activation el e-
6 ment starts the second tinmer at a preselected starting tine and
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specified insertion wal , and_ a second act: vat| enent starts t
first timer after wai t9hgtherprinbing rdevpigemechanisn rtthe inventione
t he el apsed re- cording paper insertion and positioning tine. A calcul a-
tion el enent can_ be usef%to ca#éulate the tinme intervals based on storef_

parameters. A THRfi? nellRSEFahest 2chtewchark: MertRy ARt REPTEEP bR
has been inserted w t hiowédebyathel ebeciroRitethiot®.of the present inven-

tion; and

FIG. 6 illustrates an embodiment of the command structure
used to implement the invention.

The following embodiment of the present invention provides
a method and apparatus for controlling selection of wait
time intervals for recording paper insertion and positio-
ning within a printing device. The printing device is con-
figured to respond to commands and data from a host compu-
ter and allow selective control over these intervals for
optimizing performance according to operator experience and
other factors.

A simplified cross section of one;embodiment of the mecha-
nical portion of a printing devigg constructed and opera-
ting according to the principlesi@f the invention is illu-
strated in FIG. 4. This embodiméﬁt has a mechanism capable
roll paper and cut—sheet'paper. lQut-sheet paper is indica-
ted in FIG. 4 by the numeral desiéhation 170 and roll paper
is indicated by 171. .

In FIG. 4, the mechanical portion of a printing device is

shown using a print head 1, prinﬁiﬁire pins la (only one is
shown), and an ink ribbon 1b. A?ﬁlaten 2 is mounted oppo-
site print wire pins 1la on a supgoft member 5 so that it is



“Using the invention, it is possible to set a length for both a wait tine
for insertion of paper and a desired tinme interval between when the
recordi ng paper is detected until transport conmences, thus facilitating
sel ection of the recording paper positionin% time according to the skill of
printer device operators in the POS field. Furthernore, where nultiple cash
regi sters are connected to a host com puter, the recordi ng paper
positioning tine can be set in advance for each individual cash register.
The novel features of the invention nmay be better under- stood froma
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D 'ﬂlmmuuﬂaarantoller 4 vhich is supported by

pr|nt|ng devi cendeana opPoOs

"l enber 5 are pressed together to provide fric-
tion feeding pressure on recordlng paper 170 disposed bet-
ween the rollers. Plunger 15 and support member 5 form the
principal constltuent parts of a: ‘printing section open-
close or engage—dlsengage mechanlsm, which opens and closes
over the pape fés appropriate. Along with drive and auxi-
liary rollers 3 and 4, respectlvely, this structure also
constitutes a: recordlng paper transport section 20 for the

printing dev1ce.

A recording=peper drive roller 8, in conjunction with an
auxiliary rolier 9 pressed against it, is also used for
transporting*recprding paper_170; Auxiliary roller 9 is
positioned_sojtﬁat it is supported by a support arm 10 that
can be rotaté@falong the directioﬁ of arrow C by being
pivoted on aq?i&ot point 10a by a plunger 16. Plunger 16,
auxiliary rollér 9, and support arm 10 form the principal
components of“e:transport section open-close or engage-
dlsenqage mechanlsm, which in conjunctlon with drive and
auxiliary rollers 8 and 9, const tutes a recording paper
transport sectlon 30. A recordinéipaper guide plate 11
establishes a;paper transport patﬂ.13 for recording paper
170. '

Cut-sheet baéérﬁis generally divided into standard size
validation cards and “"slip paper; _hich can be easily
copied or duplicated. A frame notch 12 is typically posi-

ation cards for positio-

ning, and generqlly has a structﬁre that allows lateral



operating according to the principles of the inven- tion; FIG 4
illustrates a sinplified diagram of one enbodi nent of the printing
devi ce mechani sm of the invention; FIG 5 illustrates a flowhart of the
overall process fol- | owed by the cogtrol nethod of the present

I nven- tion; and FIG 6 illustrates an enbodi nent of the conmand
structure used to i nplenent the invention. The foll ow ng

enbodi ment of the present invention provides a nmethod and apparatus for
controlling selection of wait time intervals for recording paper insertion
and positio- mngsemtinm, afpom Nthe os Ty | 68 . prifieiny iddvidedeidie dttanddrd

figured to resggﬂgg éﬁﬁgpands and data froma host conpu- ter and all ow
sel ective control over se intervals for optimzing perfornmance according

to operator experience and other factors. A sinplified cross section of
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(only one is ¢4 pilunger 16 and is disposed along paper path 13 so that
it is movable across the paper path to selectlvely block or
open and close the recording paper path.

Cut-sheet paper 170 is inserted from or along the direction
indicated by~srrow 22A and is considered positioned in re-
cording paper”path 13 when it strikes against stop 7. The
presence of recording paper 170 in this position is detec-
ted by the fact it crosses or blocks optical axis 6a of
photosensor 6;-thus changing the amplitude of light recei-
ved by a detsctor. When paper is detected, plunger 16 is
retracted moVinQ support arm 10 about pivot 10a, which clo-
ses recordingspaper transport section 30, and presses rol-
lers 8 and 9:§§ainst opposite sides of recording paper 170.
At this point, stop 7 is a150'moVed out of recording paper
path 13, typically using a series of lever arms or gears
connected to:pIunger 16, which opens the recording paper
path allow1ng recordlng paper 170 to be transported to a
printing p051tlon by drive and aux111ary rollers 8 and 9.
When record;anpaper 170 is transported to the printing po-
sition, plun@errls is retracted:tb facilitate further re-
cording paper- transport by the drive and auxiliary rollers
3 and 4.

The cut-sheet paper is positioned by correctly pushing it
against stop 7, when it is in thj'ef'-; "pull-in" position across

paper path 13;1ﬁihis allows accurate transport of the re-



‘shomn), and an ink ribbon Ib. A platen 2 is nounted oppo- site print wire
pins la on a support menber 5 so that it is o

8 novabl e back and forth along the directions indicated by arrows A and
B. This novenent is acconplished by pivoting support nmenber 5 about a
shaft 5a using a plunger 15 connected to the %upport: A recording paper
drive roller 3 and an opposing auxiliary roller 4 which is supported by
sai d support nenber 5 are pressed together to provide fric- tion feeding
pressure on recording paper 170 disposed bet- ween the rollers. Plunger 15

and support rrerwdﬁq &RE Phd NGHRA. thdHEYn rtt?hé)ft G4
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over the paper
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principal conpprdmting devilcd W desdiGiHed balldRr.Cl 0se or engage- di sengage
mechani sm which in conjunction with drive and _
As an alternative to cut-sheet paper, a roll paper holder
41 holds roll paper 171 which is ejected from the printing
mechanism alohg the direction indicated by arrow 41B and
dotted line 41A.

A block diagram of an exemplary controller found useful for
controlling thé printing device mechanism described above
is presented in FIG. 3. 1In FIG, 3, a printing device me~-
chanism 100 is shown using a print head 101, plungers 102
and 103, which correspond to 15 and 16 above, a motor 104
that serves as the drive source for recording paper trans-
port, and a recording paper detector 105. A central pro-
cessing unit (CPU) 60 performs general control of the
entire printing device using a ROM 61 to store programs or
instructions, etc., that analyzeﬂgnd execute all device and
control commands sent from the h&ét computer and are used
as part of the control method for the invention. In addi-
tion, a RAM 62 is also connected: to CPU 60 for temporarily
storing data, along with a t1mer_63 for measuring certain
prescribed time periods, and an interface or control com-
mand receiver 64 for receiving 1nput print data and com-
mands from the host computer.

Central processing unit 60 uses gh'I/O port 70 for communi-
cating with various elements in the printing device which
it is controlling. Exemplary elements connected to CPU 60



auxiliary rollers 8 and 9, constitutes a recordi ng paper transport section
30. A recording paper guide plate 11 establishes a paper transport path 13
for recording paper 170. Cut - sheet paper is generally divided into
standard size validation cards and "slip paper"” whi ch can be easily

copi ed or duplicated. A franme notch 12 is ty icaIIy posi - tioned along the
peri phery of validation cards for positio- ning, and generally has a

structure that allows | ateral 9
insertion, fromthe side of printing devices, for standard sized cards.
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CPU 60 receives data from or through interface 64, and
while analyzing this data, controls printing device mecha-
nism 100 basedgpn that data so that prescribed printing '
operations are executed. That is, CPU 60 prepares printer
data, generallthhe letters and numbers to be printed, by
interpreting iﬁput data and separates out commands from the
print data.

Functional operations for the inventibn-are illustrated in
the block diagram of FIG. 1. In FIG. 1, data transferred
to input interface 64 is analyzed or interpreted by a data
analyzer 151 and the results stored in a preselected area _
or address rahge in RAM 62, acting as a transient memory
unit, using a data storage controller 150. If time setting
commands for either a cut-sheet paper positioning period or
interval, or a recording paper insertion wait interval are
contained in the input data, the interpreted interval
values are also:temporarily stored in RAM 62. When the -
input data contains instruction to print on cut-sheet
paper, then the printer, or CPU 60, waits for insertion of
recording paper;before printing ié commenced by CPU 60.

However, if a maximum time interval for waiting for recor-
ding paper insertion is set at this.point by a time setting
command, then the prescribed parameters or limits for this
time interval are retrieved or read out by data storage
controller 150 and converted to time data, start and stop
times etc., by a‘timer controller 140 including a calcula-



'cording paper path 13 when it strikes against stop 7. The presence of
recording paper 170 in this position is detec- ted by the fact it crosses
or blocks optical axis 6a of photosensor 6, thus changing the anplitude of

light recei- ved by a detector. \Wen paper is detected, plunger 16 is
retracted moving support arm 10 about pivot [|0a, which clo- ses recording
paper transport section 30, and presses rq@2 lers 8 and 9 against opposite

si des of recording paper 170. At thls point, stop 7 is also noved out of
recordi ng paper path 13, typicallyfusing a series of |lever arms or gears
connected to plunger 16, which opens the recording paper path allow ng
recordi ng paper 170 to be transported to a_ printing position by drive and

auxi |l i ary rolff@Rsedenesto  Angecond: Simernglapds theni activatpdr and setthe
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cases in ens arise i recaor paper tranSport 1s
i mredi ately g?iﬁgeanQErFFGﬁlﬂ§dd§FQBt BtaTﬁEPﬁﬁﬂ?e This data 15 “d1s0
converted to time data by timer controller 140, and then

used to set prescrlbed time 1nterval to be measured by a
first timer 154.

Timer 152 measures the paper insertion wait time set by the
host computer for cut-sheet paperfinSertion while timer 154
measures paper positioning time orfpause interval set for
starting operation. The parameters for these intervals are
provided by the host computer, unless default values are
used, and stored in RAM 62, along with other data as re-
quired, until needed. A timer or timinq circuits built
into CPU 60 is'generally used for implementing the timers.

A recording paper;positioning confirmation unit 155 con-
firms whether or not recording paper is correctly positio-

ned after the preselected paper po' iohing time interval

has elapsed, and if so printing co ol'is transferred to
printing mechanism controller 156.° ”Printing mechanism con-

troller 156 comprlses a recordlngvpaper transport section

open-close mechanism 157, recordln 'aper transportor 158,
- act to sequentially
>t paper 170. Other-

ted after a time inter-

and a printing controller 159, wh1
transport and print data on cut-sh

wise, if no recordlng paper is det
val measured by second timer 152 e'_pses, then a warning

indicator, llght buzzer, or s1m11ar annunc1atlon or atten-
tion seeking element is activated or generated by error
processor 160 to 1nd1cate a recordlng paper positioning



'preferred enbodi mrent of the present invention controls the printing device
as descri bed bel ow. As an alternative to cut-sheet paper, a roll paper
hol der 41 holds roll paper 171 which is ejected fromthe printing

nmechani smalong the direction indicated by arrow 41B and dotted |ine 41A
A bl ock diagram of an exenplary controller found useful for controlling
the printing device mechani smdescribed alldve is presented in FIG 3. In
FIG 3, a printing device ne- chanism 100 is shown using a print head 101,
pl ungers 102 and 103, which correspond to 15 and 16 above, a notor 104
that serves as the drive source for recording paper trans- (2§[§,68nd a
recordin aper detector 105.. A gentral pro-, cessing unit
perfornsgggngrﬁPrc%ﬁtFopr&P- he 8@HﬁFFe°BFFﬁFPHg dBbitheuspmg himem Eheto
store prograesror cansbeurebdndedehs.ertbatdaaabyienaddtSXEﬁugémaky derlcf
and control S . s Ut er are use ag _part o
the control %%?Egd ?gp ?ﬁgrgﬁgghﬁﬁgﬂagi%cégggﬁ 8fi§ﬁ€35_£a£F%§nFs}a?86
connected t ondpipBoteokrackpbigtpricait effiigiency, patbexmsith a tinmer 63
for neasuring certain prescribed time periods, -and an interface or control

com mand regeiver 64 for _receiving input print data and com mands from
t he host co t%?.set%%ﬂ?rﬁPrpWBéEsgiﬂﬁ intervals sis made /oy pantapproor

communi - catprijavéetbomnandysacketest sdefatle valwés Nerd Gy-6@idba Chnitni S
controlIing.agze@g@grngagnEﬁﬁﬁlgogfﬁfigg ES éggjg¥gviously discussed
fixed intervals of the prior art, tﬁese periods represent
- settings that are flexible and can be readjusted or set
using appropriate host computer commands, at any time.

The more complicated positioning précess needed for recor-
ding paper 170 is not normally required for roll paper 171,
and printing is executed directly from data analyzer 151
via printing controller 159.

A flowchart of the overall process steps executed by the
control method of the invention is illustrated in FIG. 5,
in relation to printing on cut-sheet paper.' In FIG. 5,
print instructions are received in a step 201, while print
data is stored in RAM 62, substantially at the same time.
Initialization of the printing device mechanism is then
executed in step 202 and plungers 15:and 16 are extended to
open the printing section and recordinq paper path in step
203. In a step 204, it is checked-ﬁhich of the printing
modes is set, that is, which recordihg paper type is selec-
ted.

When slip mode is selected, the output level of detector 6
(Fig. 4) is checked to determine whether or not recording
paper has been positioned in the prihting mechanism (step
205). If paper is positioned in the;printer, the optical
beam used by the detector is blocked;and the output of de-
tector 6 changes acgordingly. In ﬁhé preferred embodiment,



1/0 port 70 include a print head controller 71, plunger controllers 72 and
73, a notor controller 74 and a recor- ding paper detection circuit 75.
Detection circuit 75 is also connected to the recordi ng paper detector 105,
whi ch detects the presence or absence of recording paper in the transport
pat h. CPU 60 receives data fromor through interface 64, and while
analyzing this data, controls printing de¥tce nmecha- nism 100 based on that
data so that prescribed printing operations are executed. That is., CPU 60
prepares printer data, generally the letters and nunbers to be printed, by
interpreting input data and separates out conmands fromthe print data.

Functi onal ' Lor khe ln | |l lustrated in the blogk .
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unit, using a data storage controller 150. 1f tine setting conmands for
ei ther a cutS¥HeheHRF - podftenieketlrr & Hritshes QFE, @lunger oteliig
paper insertretra@tdd i it ea Vete 206 CAAR | Fieih | Stdpior HHEppt 7 idGre-

interpreted J al are also tenporarity stored in RAM 62. \Wen the
i nput dat a cioérhsgélalngg?‘%s]{#ﬁ%?i? ‘ﬁtt f RIREE ARt uspﬁ}&r",mt’?ﬂaﬁ"”ﬁg .
printer, or @ROWBUnggraper oko ibscrranspaftedcordi ng paper before printing
i s commenced by CPU 60. However, if a maximumtime interval for waiting
for recor- ding paper insertion is set at this point by a tinme setting
command, th&eqardineRapeed Hrisnthen transpanted dn @histep 207 to

the printing_sectiOn where the leading edge of the recor-

ding paper is ppgi;ioned relative to the print head. Then,
plunger 15 is réﬁtécted in a step 208, which closes the
printing section?and enables printing. At the same time
that the print head is driven (pripting) and recording
paper is being tgapsported (step ZDQQ, the point at which
the end of slip_gﬁ recording paper 170 passes the detector
is determined (step 210). The length of paper that has
passed the detectbr_is measured. When detector 6 changes
to an "ON*" state;ﬁthat is, péper'17ﬁ,is no longer present
in the optical path of the detectdrifa predetermined length
of paper is transported through the 'printer until a predic-
ted margin positiﬁn is reached. Thglamount or length of
recording paper'réguired for a desired minimum remaining
printing margin,'biank line, iS'Sﬁ@ﬁéd at a preselected
address in memory,~here RAM, and.séﬁ?in step 215 and is

-used in conjunctibﬁﬁwith the meash?””'length of paper pas-

sing detector 6 to perform a calcﬁ}ziion in synchronization

with transport of the recording paﬁ@r to determine when the
margin is reachedlénd printing shoﬁiﬂ end. The printing
device print head is driven using ihput print data and
recording paper is transported injfy;nt of the print head

until either the end of the print.c ﬁa or the printing mar-
In a step 219, the

recording paper i§ﬁﬁransported a pﬁgépribed amount and in a

gin is reached (steps 216, 217, 218).

step 220 the printing operation is;términated.



"time interval are retrieved or read out by data storage controller 150 and
converted to tine data, start and stop tines etc., by a timer controller
140 including a cal cul a- 12 tion
el ement. A second tiner 152 is then actlvated and set to count an interval
based on this data. A recording paper detection unit 153 waits for, or
seeks to detect, insertion of the recordi¥y paper while second tinmer 152 is
activated and counting. Wen insertion of recording paper is detec- ted,
time interval data defining a paper positioning tine and previously set by
the wait tinme setting command are re- trieved or recalled fromdata
storage. This data is also converted to tinme data by timer controller 140,
and then used to set prescribed tinme interval to be neasured by a first
timer 154. InTities sHhie meamersad hin pdperslips aiddegn the tpriiinters etevicd he
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quired, until needed. A tiner or timng cifcui'ts buirlt rnto CPU 60 |s

general |y uS&OPR & hamie ekt Fhatits is pushed away when a vali-

dation card is 1nserted and so does not require retraction
of plunger 16. It does not regulate validation cards when
inserted from the top or side of the prlntlng mechanism,
which also allows thelr easy removal. Normally, control
over positioning of the leading edge of the recording paper
is not required in validation mode.; Validation cards use
dimensions that automatically allgn_or position an appro-
priate printing region of the car@iadjacent to the print
head when the paper is inserted all the way to the bottom
of notch 12, and transport is only.eXecuted by the amount
of the recording paper transport code contained in the
print data. In steps 213 and 214, dellvery of print data
to the print head and recording paper transport are repea-
ted or continued until detector 6 sw1tches ON. The remai-
ning steps of the validation mode process are the same as
in those of the Sllp mode.

A flowchart for steps 205 and 211gofﬁFIG. 5, as used in the
recording paper positioning procesg-of the invention, are
described in further detail in FI 2 As seen in FIG. 2,
after a print instruction, initializZation of the printing

e - interval timer is

device mechanism is executed and w
started in step 301 to measure the maximum time to wait for
insertion of recording paper. This :is the activation of

the second timer 152 discussed abe

The paper insertion detector is cheéked and its status con-
firmed in a step 302 to see if it has entered the OFF
state, thus, indicating insertion oﬁjrecording paper. Once



A recording paper positioning confirmation unit 155 con- firms whether or
not recording paper is correctly positio- ned after the presel ected paper
positioning tine interval has elapsed, and if so printing control is
transferred to printing nmechanismcontroller 156. Printing mechani sm con-
troller 156 conprises a recordi ng paper transport section open-close
mechani sm 157, recordi ng paper transportorl6l58, and a printing controller
159, which act to sequentially transport and print data on cut-sheet paper
170. O her- wise, if no.recording paper is detected after a tine inter- val
measured by second tinmer 152 el apses, then a warning indicator, |ight,

o gener at cd By BRALHTk ik B1RCRRS s FHERER S0%cBh: BERD AdRe 2B OFF <

positioning state or condition for the detector is cbfifirmedebyor to a
printing devi jer at, L. e dme, the -ecro a recaqrc as
error detect ?%%cgfgﬁfﬁgfsm%% z%%%% VS\ZH,[”% gtpf):lél' atzsg%’i %g‘%t ?F?%&ﬁo%eg'% ot her
rel evant inf sime oft is@veral midld isecondisc hlasebeedi dnplepentedndn stepf no
setting for wait tbﬁ%éé“dﬂi'-f%%#% TRHAC O3 ndRAbY" stBbk2hEeC EE&”@ a set
of default values are proVié@%;. Ich, are then?useg.svﬁPFe s?q@ ar to the
previ ousl y dP¥EYER&dPHANESy” davdceamd sopPerationodugr Fo tRaneipeti 8es
represent  seetitdgs noisle dre erirorsbvhiehdbriesdly anadinebedebt1§eindi-
cate paper insertion. After the status of the detector is
confirmed as OFF, i.e., insertion of recording paper is
confirmed, anothgr timer is activatgd or operated in a step
307. This is-the.égtivation of the first timer described
earlier. After lapse of the time interval measured by the

timer in step 307 reconfirmation of existence of the recor-
ding paper (by means of paper detector 6) is executed in
step 308 to est@blish that the recérding paper has been po-
sitioned. Step 308 allows for confirmation prior to com-
mencement of paper transport. Steps 303 to 308 are repeated
until either paper' detection is confirmed in step 308 or
the wait time excééds the time as @rescribed in step 301.

After recording paper positioning is completed, control of
the printing deViqe:mechanism begins, and the open-close
mechanism for ;hg'ggcording paper_tﬁansport section is ope-
rated and moved to the closed position in a step 309. The
recording paperfi§1then transporﬁéd_to a printing position
with a leadinq_édﬁéﬁappropriately yésitioned in a step 310
adjacent to the;piiﬁt head. Wheﬁzﬁﬁé recording paper is
positioned in the;desired printiﬁéfﬁosition, the prescribed
printing operations are then execdﬁed in a step 311. When
validation paper is used, the leaqing edge positioning pro-
cess for the recording paper (seé:étep 310) is not execu-
ted. ' L

When the wait tim .éxceeds the timggas prescribed in step

301, printing isidisabled and thezéppropriate warning mes-




" using appropriate host conputer commands, at any.tine. The nore
conplicated positioning process needed for recor- ding paper 170 i s not
normal ly required for roll paper 171, and printing is executed directly
fromdata anal yzer 151 via printing controller 159. A flowchart of the.
overall process steps executed by the control nethod of the invention is
illustrated in FIG 5, inrelation to pri¥ting -on cut-sheet paper. In FIG .
5, print instructions are received in a step 201, while print data is
stored in RAM 62, substantially at the sane tinme. Initialization of the
printing device nechanismis then executed in step 202 and plungers 15 and
16 are extended to_ aqpe rintin ectlon rec rd|n paper__path in
step 205, 1 Fages o, B oalidi ey R, R, Al
set, that is (sﬂepcrsmsc;ortcb ;['j_:ma;aerpmyﬂangs de@hexe opbe'dtor Wﬁeanslelrp'qmde
I's sel ected, %hé veI of detector 6 (Fig. 4) is checked to

determ ne mhet r or not ‘ecordi ng paper has been positioned in the
printing nechanism (step 205). If paper is positioned in the printer, the

opti cal beam&e%gbbﬂéﬁﬁ%regfowé a@o@@fﬂm@i@ t BesAyiFRll ek ParilcRCctor 6

h f
changes accor gl i Bl ece el IR

recording paper ‘in the prescribed recordlng paper position
of the prlntlnggmechanlsm. The length of this wait period

or to correctly position

is cenvenientlgqéet by preselectebfcommands from the host
computer. "

An example of a*cbmmand structure found useful for imple-
menting the present 1nventlon is shown in FIG. 6. In FIG.
6, a command 401 for setting a walt interval or period of

time for 1nser_jén of the recordlng paper and an appro-
priate pause or perlod of time before recording paper
transport occure-or printing beglns'after insertion, i.e.,
recording paper;bgsitioning time,_is shown. It should be
noted that a sihgie command or different commands can be
used to set theee_two intervals.

The command code-Structure of command 401 is preferably
sub-divided 1nto at least three po'tions. The first por-
tion of command: 401 is “ESC f", wh ”h indicates the type of
command. That 1s, what the remalnder of the parameters in
the command are belng provided for or what operation they
are assoc1ated _ In the prefe_red embodiment, "“ESC f£*
is defined or 1nterpreted as a cut*sheet paper wait time
setting command and when this code_is read by the command
analyzer, it 1s 1nterpreted as both a recording paper in-

sertion wait tlme and positioning t;me setting command.

A first parameter 402 is lllustrated by the letter '"m" and
indicates a desxred ~setting for the .recording paper inser-

tion wait time anq! for example, lsrtyplcally set in incre-



“interruption of the optical |ight source generates an "COFF" condition or
state in detector 6. Therefore, the printer waits in the initial paper
insertion node until detector 6 switches OFF. After detector 6 sw tches
OFF, plunger 16 is retracted in a step 206 and form stop or stopper 7 is
re- |eased and noved out of paper path 13, thus allow ng the recording
paper to be transported. Recor di ng papengl70 is then transported in a
step 207 to the printing section where the |eading edge of the recor- ding
paper is positioned relative to the print head. Then, plunger 15 is
retracted in a step 208, which closes the printing section and enabl es
printing. At the sane time that the print head is driven (printing) and
recordi ng paPentss ofciong Miswte.epsh - sTBeredore  hg pbif: eBPodARERt: he end

of slip or rpaeaﬁe&@rpamer1&7%enaagea tbeadebtchomlnﬁtdeternlsedoﬁatep
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However, those skilled in the art will readily recognize
that other time intervals as best suited to particular
application or hardware can be used within the teachings of
the present invention. The intervals indicated by these
parameters are determined by criteria established in ad-
vance by the calculation element, connected to or part of
the CPU, and are measured using the appropriate timer.
Preferred default values for these parameters are m = 0,
infinite wait time, and n = 10.

The times indicated by the parameters m and n in the wait
time setting command are interpreted or detected by data or
command analyzer 151 ahd temporarily stored by memory con-
troller 150 in RAM 62 for later retrieval by the correspon-
ding timers. These command parameters are typically each
configured using one byte of information for a two-byte
command parameter length, but two ot-more bytes can be used

as desired.

As described above, using the inventive configuration
allows selection df{two or more recording paper insertion
times , thus facilitating establishment of wait intervals



15 - In the same manner as in the slip node, the printer device pauses

I n validation node until recording paper has been positioned in a step 211,
and once it has been positioned, plunger 15 is retracted in a step 212. In
this enodinent stop 7 has a structure that it is pushed away when a vali -
dation card is inserted and so does not require retraction of plunger 16.
It does not regul ate validation cards whemmd nserted fromthe top or side of
the printing nmechanism which also allows their easy renoval. Normally,
control over positioning of the | eading edge of the recording paper is not
required in validation node.- Validation cards use dinensions that

automatically ali ositi:on an appro- priate printing region of the
card adj acentact‘i?"%%é’ %tOQ\%%?cF%e‘??‘H%%ﬁ%raqu GopdEdbaking tohdmpEet o

the bottom ofvemtmmaafﬁwhédﬂmpcme laznqilﬁy Q?&Qﬂatlwécxib?:atﬂteltaﬁﬂé&t t Of2 1; he
recordi ng pa t code.contained in th rint data n.ste
and 214, deli er#@fr}%%%to‘%ﬁﬁaatqro FREIANRE ﬁ%‘%@aﬁteﬁ Wabg?e
transport ar &ulspeduntdvemyommnts imesd tirits Ipa!aaitamminthsimet dsese@tablihe
remai - ning I dﬁgﬁ _ a ose
of the slip %ﬁ%lchﬁo%hdaﬁﬁ 5’ 211’ gsF?EEOS%egs%at&’ged I n
t he recordi ngneependantiy (ﬁﬂ%@%ﬂ%@é&@ @f-gt-he itngant ben sefr ecmngad in
further detaito Ehéqéﬁpeﬁiencé*bf*%ﬂ@ﬂé%é%’%pe%ators in locations where
there are many reglsters lined up . 1n a row, such as in a
supermarket. )

Setting the minimum and maximum réﬁprding paper insertion
wait times, alloWé the host cempufer to perform other ope-
rations without hav1ng to wait 1ndef1n1te1y for insertion
of the recording: paper, even if not inserted, thus impro-
ving the operatlng efficiency of the computer when many POS
terminals are cpntrolled by one hggt computer. In addi-
tion, when insertion of the recoraihg paper is late or
delayed, warnlngs c¢an be generated and other processing
performed while a response is pendlng. The recording paper
insertion wait and recording paper.p051tioning times can
both be set with the same command,_%hus offering greater
convenience in program control by g’host computer.

Since the wait time for cut-sheet_paper can be controlled
by a control command even if a us”r enters the cut-sheet
paper mode by mlstake, if a wait t me for cut-sheet paper

has been set, the mode can be escaped from after the set
ommand from the host

time elapses by sendlng a control‘
computer. No operator switch operution is required to re-
start operation, and even if the éﬁifsheet paper is inser-
ted incorrectly, if a wait time fofestarting operation has
been set, the paper can be re—lnserted correctly before the
set time elapses. o



“after a print instruction, initialization of the printing device nmechani sm
IS executed and wait interval timer is started in step 301 to neasure the
maximumtime to wait for insertion of recording paper. This is the
activation of the second tiner 152 di scussed above. The paper insertion
detector is checked and its status con- firnmed in a step 302 to see if it
has entered the OFF state, thus, indicatidfy insertion of recording paper.
Once ' 16 the detector is checked
in sub-step 303 of step 302, an OFF state or condition for the detector is
confirmed by checking its status again in a step 305, but after a del ay

time of sev Ilsecon S ha en il enent I n ste 304. ese del ay
tine and co b s eh AR & e HRCH Aee o FoRsroL 1 1h
m s- operati «anpttimt:mg rmtmntsxdm dscat moMygm @riatear srhmdmhcla]bmvss‘ |y and

neorrect Y il GBS ad WY sl 1o bapUR, dhekitdgtector

I's confirnme ., I-nsertion of - rned
anot her ti mand £ranspantted or operated |n a step 307. This is the .
activation of the first tinmer described earlier. After |apse of the tine

interval nmeasured by the tjner jin step 307 reconflrnat on .of exi stence of
"the recor- ?’ﬁgfﬁ&}%"% IRSGFIRSiaR, OF, 3y PreLesred) embodiment. ¥as, st ep

308 to estabiresenteal ficre purpwsés'®fhdldustaationnapd- description. It
is not intended to be exhaustive nor to limit the invention
to the preciseifqtm disclosed, and mény modifications and
variations are pdéSible in light of the above teaching.

For example, other time intervals may be selected or the
timers implemented_using software generated timers or delay
elements instead of a timer built inﬁo the CPU. The embo-
diment was chosen and described to best explain the princi-
ples of the invention and its practical application to
thereby enable btﬁers skilled in the art to best utilize
the invention in ﬁarious embodiments and with various modi-
fications as are suited to the particular use contemplated.



sitioned. ~Step-308—allows _for confirmation prior to com nencenent of
paper tran eps 303 to 308 are repeated until either paper detection
is confi rn’iﬁmmmns Emm the wait tinme exceeds the tine as prescribed in
step 301. & L s.;*ﬂ paper positioning is conpleted, control of the
printing device nechani sm begins, and the open-cl ose nechanismfor the
recordi ng paper transport section is ope- 2lated and noved to the cl osed
position in a step 309. The recording paper is then transported to a
printing position with a | eading edge appropriately positioned in a step
310 adjacent to the print head. When the recording paper is positioned in
t he desiredcagh1g,ng position, the prescribed printing operations are then
executed in a’step ‘311. Wen validation paper is used, the |eading edge
positioning pro- cess for the recordi ng paper (see step 310) is not execu-

t ed. When the wait tinme exceeds the tinme as prescribed in step 301,
printing is disabled and the appropriate warning nes-
17 sage or inditcafi ®¥iptaRgddeviee eoRPris§Bgem action taken (step

312), to warn a prppintdnderheatsORe!, 21085 ) OkoRNpRiALing NoR! PEESEE Mg

paper (1706, 171); '

paper detection means (6, leg 153, 75) for detecting
the presence or absence of paper inserted into the printing
device; _ '

paper transport means (20, 30) for moving paper adja-
cent and past said printing means;

timing means (63, 154) connected ﬁo said detection
means, paper transport means and ﬁrinting means for star-
ting paper transport and printing when a first time inter-
val for recording paper positioning has elapsed after re-
cording paper has been detected; and

means (150, 151) for variably setting the length of
said first time interval. '

2. The printing device of Glgim 1 further comprising

means (140) responsive to a'print instruction for
producing an error signal if no recording paper is detected
within a second time interval that defines the maximum wait
time for recording paper insertion.

3. The printing device of Qiéim'z further comprising
means (150, 151) for variabLQ%Setting the length of
said second time interval. N

4. The prihting device of q1éim 1, 2 or 3 wherein
said timing means comprises at lea§t:a first timer (154)

configured to count said first tiﬁ nterval and a second

timer (152) configured to count sdié"second time interval.



" During operation of the above tiners, a sufficient period of tine is
allocated for an operator to correctly position recordi ng paper in the
prescribed-recording_paper position of the printing mechanism The |ength

of this vvaltuierl od is conveniently set by presel ected commands fromthe

host conput mjm“mﬂmum f a command structure found useful for inple-
menting the is showmn in2¥IG 6. In FIG 6, a command 401
for setting a wai ttinterval* or period of time for insertion of the

recordi ng paper and an appro- priate pause or period of tine before

recordi ng paper transport occurs or printing begins after insertion, i.e.,
recordi ng paper I tigQnin , IS shown It should be noted tha

si ngl e command or Tff@? rﬁqr %%O@e%%b%fm ‘t’gcs]& ing ks &9 vé) fus-

i nterval s. thdée cumpnﬁdingde structure of command 401 is preferably
sub-divided into | &3¢, [ nrand
401 is "ESC ", W?télr(l:h I n %t (é)ﬁa Jf&ﬁ?e cgtnémér’tg{oﬂhﬁn{ﬂlﬂ{hov&t&? t he
r emai nder frqmmmmzemmnc@mammaaesmm@ Rﬁ&ﬂﬁﬁﬂé@d oFomr what
operation thgyhdd e SSHRE! @h€d, Vahd- otﬁéktmérseéﬁﬁg%ﬂ S B! sa £8C "

i s defined or interpreted.as: a cut S eet ﬁ r walt tinme setting conmand,

and when t hiSetRfe rPredetined Ing at least ong dripesetas

both a recorﬁttﬂw comeEnd nfoﬁeéétﬁhg’\latﬁetléiﬂgﬁﬂcbﬂ)% tiedEtGdidrer et i ng
comand. A firsg @ar rrfter 402 is illustrated by the letter "n and

I ndi cat es a‘ﬁﬂ% hg for the recording paper inser- tion wait tine
and, for exanple, amlmﬂmlmgamt(istl.)i nfoe-interpreting received data

and commands; _

memory means (62) for reading and storing analyzed
data indicating the length of at least said first time
interval as specified by a time setting command and provi-
ding said data-t@féaid timing means for measuring the time
period specified'by the stored daté; and

control meahé‘(14o, 155) for-éperating the timing
means, for confixﬁing detection of the recording paper and
paper positioning}_and for initiating paper transport and
printing. | ' |

6. The printing device of Claim 5 in combination
with claim 3 or 4-wherein the 1engths of said first and
second time 1ntervals are set by a 51ng1e time setting
command. *

7. The printing device of Clalm 6 wherein said
memory means (61, 62) comprises: i

first memory means (62) for reading data defining the
length of said first time interval as specified by the time
setting command and storing it; _;

second memory means (62) forlfeading data defining
the length of said second time 1nterva1 as specified by the
time setting command and storing 1t, and further compri-

sing:



‘ments of one minute each. Therefore, in this enbadi ment paraneter 402 is
set as a total_of mminutes. A second paraneter 403 is illustrated by the
letter "n" and indica- tes.a.desired setting for the pape& inserélon _
interval, i.e., BN IRtRCYIBBR! from when insertion is detected unti
transport of, olrl“lﬂlmngllmﬁnme recordi ng paper begins, and, for exanple,
is set in increnknts df dne® tenth second2ach. Therefore, in this ,
enbodi ment paranmeter 403 is set as a total of n * 0.1 seconds. In this
enbodi - nment, if mis set equal to 5 and n is set equal to 10, then the
wait times for cut-sheet paper insertion is 5 mnutes aEq thrplnghe rt
operation is 1 seceadee! e30RG! huahY. (1sHQVRUE" nelBASEnSKLILEd N i Re

will readily recognize that other Ti | tervaPs 35 peet “sOPre _ o}
particul ar apppreaPhoifher dadadwEoredadnbshes §dratt hemoryemeanshi ngs of the

present invention. séBBnlnteméd! mebndi ¢2599 ?3rtﬂ§§§uﬁ§ﬁ§nFi§§§e&rEimF
‘determ ned b crlterlg establ'i shed i.n_ ad-_ vance é the CTalculation elenent,
connected tB28FApaP: the Apkacstorsdyin, EhacHeCPRA MEPAEY(WEARBPr opri at e

timer. Preferred deimstt anah'.tzasibﬁrmégﬁse(mgogﬁﬁ?ﬁr&@f@iﬂ‘tﬂe éaﬁbﬁﬁtfn
it tine, n.= . et i.ndi cat e e para ers mandg,

rﬁ; ma:PEtiﬁgﬂgg t?%gngoﬁﬁgnggg?ggpﬁngngtgae%?eﬁe?gc?%gE%9edﬁfﬁpﬁ ing

comand anaJ9§E¢rlﬁésaﬁuseenpdrwithinsSaiddspg@ﬁﬁﬁu@yseeandttnhéeinﬁéﬁ-ln

RAM 62 for |l eop! ELeuphilly bBBefOIhESPElonl! 4t ! Mers. These command

arameters are typically eac . _ B . .
P ypsecong-activatlon (140) means for starting the first

timer means.

8. The printing device of any of Claims 6 to 7
wherein: -

said time Settind command comprises a two-byte length
command parameter;

said analyzing means (151) is configured to interpret
one byte as a command parameter indicating the length of
said second time interval as the wait time for recording
paper insertion and the second byte as command parameter
indicating the iength of said firsﬁ time interval for
recording paper positioning; and

said memory means (62) stores the interpreted parame-
ters.

9. The printing device of any of Claims 5 to 8 fur-
ther comprising :

calculation means (140) for calculating said first
time interval or said first and second time intervals,
respectively, based on the stored gaﬁameters; and

confirmation means (140, 155)icbnnected to the paper
detection means (6, 105, 153) for é&éCking whether or not
recording paper (170) has been inseited within said time
interval or time intervals calculatéd by the calculation
means from the start of waiting fof recording paper inser-
tion. '



configured using one byte of information for a two-byte command paraneter
| ength, but two or nore bytes can be used as desired. As described above,
usi ng the inventive- con%%gu*a%#on al l ows sel ection of two or nore recording
paper inserti s faC|I|tat|ng establishment of wait intervals
19 accordi m”g@m‘ per| ence and contributing to inpro- ved work
efficiency. Ior wait t2aes according to operator ]

experience mnakes then1extrene|y use- ful. Furthernore, since this o
positioning time is settable or selected by a host conputer comand, it is
al so settabl e independently for each site; e.g., it can be set according to
.the experience of register operators in |ocations where there are many
registers lined up in a row, such as in a supermarket. Setting the

i ni mum and ‘maxi mmo s ecmdlmmamg dewidd i N awtoﬁ IHHRS prdddyng he host
avi to wait indefinitely

ForTi noer t - Sl RRlEln eia LEHER bR HUAr Hiak & SHARSETRE o

vi ng t he op&estinn cpentehoge afechmni=mp(i®s MiertormperP@hd aloswl thar e

controll ed %&S}Fdi}ﬁf"péﬁé@%ﬂh (1) aé&&’d a recording paper transport
roller means (3, 4, 8, 9), and a recordlng paper transport
control means (60) for confirming, the positioning of the
recording paper and then operatlng the transport section
open-close mechanlsm, holding the recordlng paper so that
it can be transported and dr1v1ng the recording paper
transport roller.-

1i. A method’of_controlling.printing on cut-sheet
type paper in a prihting device, comprising the steps of:

a) selecting the length of at least a first time
interval for paper'positioning,

b) detectlng the presence or. absence of paper inser-
ted in the prlntlng device;

c) measuring said first time interval beginning with
detection of paper;:and

d) initiatingipaper transport. through a printing sec-
tion that prints data on the paper . -after passage of said
first time interval.

12. The prlntlng control method of Claim 11 further
comprising the steps of

e) selecting the length of a second time interval
that defines the maxlmum time perlo;;allowed for paper in-
sertion; :

f) detecting the presence or absence of paper inser-
ted in the printing device while measurlng said second time
interval; and s

g) produc1ng an error signal when no paper is detec~-

ted within said second time 1nterval



zti-on , When insertion of the recording paper is lLate or delayed, warnings
can be gener-ated—and-other processing perforned while a response is

pendi ng. The cordin aper-insertion wait and recordi ng paper positioning
ti nes can botﬂi _ Hui”[nlﬁ‘lﬂ same_command, thus offering greater _
conveni ence | Learcion M- by a host conputer. Since the wait tine
for cut-sheet paper can be controlled by acontrol command, even if a user
enters the cut-sheet paper npde by mstake, if a wait time for cut-sheet
paper has been set, the node can be escaped fromafter the set tine el apses
- by sending a control command fromthe host conputer. No operator ﬁmntch
operation is requiygd tQ re- _start operation nd even i f, the cut-sheet
pgper is inser- ted inc ?e’%’f}’%”ﬁ %W‘?l t”feré‘q%opfstc&raﬂ%guo&”r at4 on has
been set, tHyidper compihbsing itiserstepbsotect | é%bef or\eN))t hehset bt ;]re
el apses. 1 m : _ . _ has, bese
described is a neﬁég};}]fr]q%%?%rt%eoﬁ?ﬁdﬁ? ogpﬁnﬁ% gae\ge(?eors fas a
POS-type pr iBRRST HaidLing - rvale seft;erared s f or
paper | nser t on anskrisitfoly thellieddiaaiy fiﬁp@swyzg%é:%gaww&i‘ g ed
enmbodi nrent was doresen.t ed ftq{ 'é)urg)oses, of ‘ilTusfration an escription. It
1s determined that paper is present.

14. The printing control method of claim 13 wherein
steps b), c¢) and h) are repeated when no paper is detected
as being present in step h).

15. The printing control method of any of Claims 11
to 14 | _ "

wherein step a) comprises: _

receiving v&rious predefinedfbommands, print data,
and other data stﬁihgs from a host?bomputer, at least one
command being a time setting command for setting the length
of at least said first time intervél;

interpreting-the received data and commands;

storing interpreted data indicating the length of at
least said first time interval as specified by a time set-
tihg command; and

wherein step c) comprises:

measuring a. first time period
data.

16. The printing control method of Claim 15 in com-
bination with claim 12 wherein sai&%step of storing compri-
ses the steps of: g '

storing data defining the leﬁéth said first time
interval as specifiéd by the time éétting command in a
first memory location; &

storing data defining the leﬁéth of said second time
interval as specified by the time ;étting command in a



is not intended -to-be-exhatstive nor to limt the invention to the precise
form di scl osed, and nan difications and variations are possible in |ight
of the abo”“w m ﬁﬂﬁe)ganpl e, other time intervals may be sel ected or
the tiners g software generated tiners or delay elenments

i nstead of a tlner bU|It into the CPU. The enbo- di ment was chosen and
described to best explain the princi- plef6of the invention and its
practical application to thereby enable others skilled in the art to best
-utilize the invention in various enbodi nents and with various nodi -
fications as are suited to the particular use contenpl ated.

21 C ai ns; inting_device comprisin printing neans
(1, 101) for SEFCRE; §m8ﬁy &8% &1RG 7 paPg: fefyberlquprgs1ng Bﬁﬁe?tﬁgﬁectlon
means (6, 108£:153, 75) for detecting the presence or absence of paper
inserted into the e p ort {Eans 30) for
novi ng paper adja-ggé%%igﬁdg ¥b§88al B?Fn?gﬁ %%% ??ﬂ1ﬁ ﬁeans
(63, 154) coﬁﬁ§ci§§er§193|Qfdpaper|bnsaéans ~”jpéatarshepedt1neahe and
printing neagschfé ﬁgﬁarytlagagggﬁn transport: and printing when a first

time inter- val for ecordin er positioning has el apsed after re-
£ ting %hgtger gr not papé& is 1nsé;ted during

said second time interval ‘and, 1f so

starting a first timer for measurlnq elapsed time

based on the data stored in the f:rst memory location upon
paper detection. -




‘cording paper has been detected; and means (150, 151) for variably
setting the length of said first tinme interval. 2. The printing
device of Claim1l further conprising nmeans (140) responsive to a
print instruction for producing an error signal if no recording paper is
detected within a second tine interval tjyt defines the maximumwait tine

for recordi ng paper insertion.. 3. The printing device of Caim2
further conprising means (150, 151) for variably setting the Iength
- of said second tine interval. 4. The printing device of daim1, 2

or 3 wherein said timng neans conprises at least a first tinmer (154)
confi gured tch&&ﬂptctsa' first.ti l|1.nte al abd a second tiner (15%) -
configured t - . o . e
printing device of any of Claims 1 to 4, fur- ther conprising: an

interface (64) connected to a host conputer for receiving various conmands

froma set of predefined com nmands, print data, and other data strings
therefrom said PRINTING DEVICE AND RECORDING PAPER CONTROL

A printing device:and control method that facilitates set-
ting of wait periods for cut-sheet paper insertion and com~
mencement of paper transport or printing through applica-
tion of wait time control commands. By establishing a com-
mand for setting these wait periods and incorporating appa-
ratus (151) in the printer for analyzing such a command, a -
configuration is fea1i?ed ih which these wait periods are
settable and adjustable by fhé host computer. This provi-
des more efficient POS type printer control and allows set-
ting of the desired time required for positioning recording
paper according t6 operator experience. An interface unit
(64) is used to receive and interpret print data and recor-
ding paper positioning time setting commands and data from
the host computer. The received commands and data are tem-
porarily stored in a data memory, and after insertion of -
the recording paper is detected, used by one or more timing
circuits (152, 154) to wait for a set amount of time before
transport of or printing on the cut-sheet paper is initia-
ted by a printing mechanism controller (156), during which
time paper positioning is confirmed .



set of predefined comands including at: Ieast one tinme set- ting connand
for setting the length of at least said first time interval;

anal yzi ng neans (151) for interpreting received data and connands;

menory neans (62) for reading and storing analyzed data indicating the

| ength of at least said first tine inte‘ég as specified by a tine setting
command and provi- ding said data to sai‘d timng neans for neasuring the
time period specified by the stored data ; and control neans (140,
155) for operating the timng neans, for confirm ng detection of the

© recording paper and paper positioning , and foyz4 nitiating paper transport
and printing. 6. The printing device ofy C@im5 in conbination
with claim3 or 4 wherein the-le id fj NNd second tinme
intervals are set by a single ti setting qog 7. The
printing device of aimé6 r.gil fubzsheetrengr | :
first menory neans (62) for TeadfngP¥¥Ea deflijnigag thejl ength of said first
time interval as specified by theftinme setti/ng C BapERN ri it;
second nmenory neans (62) for readf in p
second time interval as specified by tffje tine sefting command and storing

it; and further conpri- sing: F==—~~|-~=—~ =~~~

. ¥
%71\ Printing controller | |
1 s 75
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" 23- first timer nmeans (154) for neasuring el apsed tine based on
the data stored in the first nenory neans; second tinmer neans (152)
for measuring el apsed tine based on the data stored in the second nenory
nmeans; first activation neans (140) for starting the second tiner
means and for confirm ng whet her. or not2£@e recordi ng paper was inserted ,
within said specified second tine inter-"val for recording paper insertion;.
and second activation (140) neans for starting the first timer means.
8. The printing device of any of Clains 6 to 7 wherein: said tinme

setting command conpri ses—a twoihyte gt h command paraneter; sai d
anal yzi ng neans (151) is| ceopdtrgweici nterpret one byte as a comrmand
paranet er indicating the}lehgehthfesa _s§§6nd tinme interval as the wait
time for recording paper b-rsertien—and—t he second byte as command par anet er
indicating the length of said flrst tinme interval for recordi ng paper

posi tioning; and . said nmenpr aNs (62) stores the intlerpreted
parame- ters. 9. The pr. ce of any of Clainms 5 to 8 fur-

t her conprising cal cul a+r o S(140) for calculating said first
time interval or sajq fi ke Pti-rp—at-efvl S, respectively, based
on the stored parangtiers; d..0] confirpmti on mpans (140, 155) connected

to the paper d&oxtd{ gn nmeans (6] 105, I for chegki ng whether or not
recordi ng paper (179)f has [been inserte¢/w thin safd ;rnaiﬁg-rval or time
interval s cal cul atef {by th ~Has :

NO

Is posiuhxﬂng of
recording paper
confirmed?

YES

1
trgnzpsgrt sectioH .

" TTansport recor—
ding paper (posi=#-J70

Begin printing | z7¢
Operation

- e o o—

F1G. 2.



means fromthe start of waiting for recording paper i nser- tion.
24 10. The printing device of any of the preceding C ains

‘wher ei n sai d paper transport means has a transport section open-close

“mechani sm (15, 16) to open and close the recording paper path (13) and a
‘recording paper transport roller neans ”? 4, 8, 9), and a recording paper
transport control neans (60) .for confir ém) the positioning of the
recordi ng paper and then operating the transport section open-cl ose

mechani sm hol di ng the recordi ng paper so that it can be transported, and

., :driving the recording paper transport roller. 11. hod
of .controlling priHFiﬁg dataut - sheet type paper4hn—a—print ng devijce,
conprising the steps ¢f]: ‘4 a) selecting thellength of a first
time interval for papir p |t|on|ng, b) detecHi hg the!presefce or
absence of paper insex; 2,3 in the printing—ee ce,; > $ ri na fal d

first tine interv
initiating paper

I nnijng with detecti¢n of|p r ;
rdb;%ﬁ%t through a printifng spc L1a7ﬁﬂa$—pﬁkh s data on
t he paper after p ssa _

of Isai d

d |
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~

“first tinme interval. 12. The printing control nethod of Caim1ll

further conprising the steps of e) selecting the length of a second
“ti‘me interval that defines the maxi mumtine period allowed for paper in-
sertion; f) detecting the presence or absence of paper inser- ted in
the printing device while neasuring said second tine interval; and g)
produci ng an error signal when no papeﬁ?ks detec- ted within said second
tinme interval. 13. The printing control method of
Caim1l or 12 further conprising the steps of: h) confirmng the
presence or .absence of recording paper after said first tine interval has
el apsed; and transporting the recording paper for printing when it
is determ ned that paper is present. 14. The printing control

met hod of claim 13 wherein steps b), c) and h) are repeated when no paper
I's detected as being present in step h).




*15. The printing control nmethod of any of Clainms 11 to 14 wherein
step a) conprises: recei ving various predefined commands, print data,
‘and other data strings froma host conputer, at |east one comand bei ng a
time setting command for setting the |Length of at |least said first tine

I nterval ; interpreting the re {ed data and conmands; storing
interpreted data indicating the length of at |ea ) first tinme interval
as specified by a tinme set- ting command; and. 7:565 erein step c)

conpri ses: measuri g first tinme period specified by the stored
dat a. Prigt IMserprtion Mgo€ontrol method of Claim15 in com bination

wi.t h cl ai m*%*2—wherejm—sard—'step of st - ses the steps of:

storing dat lof i hi ngth said flirst tine i
the tinme sep Indtdatigenmmint n la fir st mefqory | ocgif’on
defining th t-FlgnQ‘P‘I’#’a«‘.‘%ﬂ-’ﬂ%a|d s&cond ti ne

setting co n a
plungers 15 and 16 403

Retract plunger 15 ~ 212

Drive head and 21 ‘
transport recording [ 475

Retract pl 6 [Zoé e .
plunger 1 Set printing margin 2175
Position leading —
edge of recording |207 be—
paper 12 Drive head and
| _ transport recording ~276
Retract plunger 15 [Zo¢
|
[Drive head and —1
transport recording [Zo%
_pPaper

Transport nrescribed
" amount — 219

]

Terminate printing — 220




“second menory | ocation; and further conprising the steps of: starting
~.a second tinmer for neasuring elapsed tine for insertion of paper based on
“the data stored in the second nmenory | ocati on; det ecti ng whet her or
. not paper is inserted during said second tine interval and, if so

starting a first tinmer for measuring el apsgd tine based on the data stored
inthe first nenory | ocation upon paper gecti on.
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