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PRINTING DEVICB AND RBCORDI·~ PAPBR CON'l'ROL 

The present invention qenerally 't:elates to printing devices 
operating in conjunction with ho~t computers and more par-; .... · 

ticularly to printers connected to a ·host computer that 
provide output !n response to conunands from the host compu­
ter. The invent.ion fur~er rela1:es to point-of-sale type 
printers capable ·of printinq on cut-sheet type paper. 

A variety of small s.pecialized pr:inters have been developed 
and widely use<i with_host compute~s and other apparatus for 
printing data associated with poi11t-of-sale (POS) transac­
tions. A conmro.n example of ·such·'.~ printer application is 
for a department store where such printers are used to ge­
nerate a 11tape11 style purchase re9eipt on "recording paper" 
for a customer wh.ich lists the it:~ms purchased as·well as 
taxes and other fees .levied agai"?l~t the tr~nsaction and a 
total balance due. These printel:'s are used as part of the 
so called cash or check-out "reglerter" commonly seen 

·' ·.. . 
throughout retail business. In addition to the recording_ 
paper, .these printers are also generally required to gene­
rate a "journal" or "journal tap~" on a roll of paper for 
permanently recording and verifylri,g the transactions for 
the particular sales register. 

.: •:.,. 

The printing devices used for thei;;~ kinds of transactions 
generally transported a recordin9<paper material, typically 

·, .. ·-: .. 
from a roll of paper, along a·preset paper path through a 
printing mechanism where a print·.~ead forms the output 
image. More recently, due to the, nature of record keeping 

~· : : . 

and the sales transactions themsf:llves, single or "cut­
sheet" paper has found use in sales transactions. Additio­

.. : ;:~ 
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nal information, business logos, instructions, or terms and 
conditions of the sale are now b1cluded as part of the 
transaction receipt, or speciali~ed transaction forms, such 
as for "credit" transactions, ar.~ used. Therefore, many 
POS printers are configured with •an insertion or access 
slot to provic\e access for insert:ion of individual cut­
she·et paper or forms into the pap~r path for the printing 
mechanism. 

In any case, POS printers are cm:i;'ently confiqured to begin 
printing immediately, when a switch is activated by an ope­
rator, or after passage of a fix$d time interval after it 
is determined that paper has been inserted into the mecha­
nism, particularly cut-sheet paper. Since the time it 
takes to position recording paper in POS printers, and the 
like, 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 within the printer. 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 positioned, often causing 
problems. 

On the other hand, if a·maximum wait time for insertion of 
recording paper is not set, the host computer will wait in­
definitely until it receives info~ation from the printing 
device regarding insertion of the recording paper, also re­
sulting in lost time. At the sam¢ time, if an operator 
mistakenly sets the printer in a p\it-sheet paper printing 
mode, it is sometimes necessary to.turn off the power to 
the printer to escape this mode, which also resets 9ther 
settings. 
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What is needed is a method and al>p~ratus for setting and 
changing wait ti,-mes for paper insertion, positioning, and 
transport which can flexibly acC::C)unt for the skill of the 
operator. Solll_f!thing is needed to optimize the allocation 
of time for POS paper insertion activities while facilita­
ting host control throl,lgh appliC,~i;:ion of new transport con­
trol commands. 

The invention is intended to solve these problems and its 
main object i~ to provide a printing device and a control 
method theref(>r allowing to optimize a wait time for recor­
ding paper posl.t:.ioning dependent on the skill of an opera­
tor. 

This object is ci:chieved with the present invention as clai­
med. 

Pref erred embodimerits of the invention are subject matter 
of the dependent claims. 

The printing device has a printing section with a print . . 

head for printing on cut-sheet tYJ;>e recording paper, and a 
paper transport,mechanism for moving paper adjacent to and 
past the print:. head in the printing section. A paper de­
tector is used tc:> detect when recording paper is inserted 
in the printing.:device and a timi)lg unit connected to the. 

. -
detector is used.to measure a first time interval for re-
cording paper positioning from the detector output. The 

-~ 

length of the first time interval can be arbitrarily set to 
a value corres,ponding to the skill of a person intended to 
operate the printing device. 

In a pref erred embodiment of the invention at least two se­
parate wait tim~ intervals, namely a second time interval 
beginning witha·print instruction, and said first time 
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interval beginning with detection of paper , can be set and 
are used to pause before printing is initiated. The second 
time interval is set to terminate.when a predetermined 
amount of time for paper insertioit has elapsed unless paper 
is detected, and the first time interval is set to termi­
nate after another predetermined amount of time has passed 
after which printing co:mmences. 

By this constitution of the printi.ng device the wait inter­
val for recordi.n9 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 ·be.tween recording paper 
insertion and transport can be sel:~ctively set, generally 
using host computer commands. 

Another advantage of a pref erred elt\bodiinent of the present 
invention is that it realizes efficient data tra,nsfer and 
optimization of commands by f aci;Litating setting of the 
recording paper insertion wait time (length of second time 
interval) and the recording paper,P,ositioning time (length 
of first time interval) with the· same command • 

.. . ·.' '· 

In further aspects of the invention, a first and second 
time-rs are used to count the first· and second wait time 
intervals, respectively. An inter'face unit is connected to 
a host computer to receive various: :predefined print com­
mands and print data, and other daf;;a strings. A data ana­
lyzer interprets or decodes the redeived data and commands, 

~ ~ ... ' 

at least one of which is a time s~pting command for setting 
one or more wait time intervals such as the recording paper 
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positioning time or interval. f'he wait time setting com­
mand typically comprises a command with two bytes of para­
meters one byte being a command p~rameter indicating the 
recording pape,r positioning time .. ~nd the second byte being 
a command parameter indicating tl).e recording paper inser­
tion wait ·time-. 

A data storaqe or memory element is used for storing analy...; 
zed data which .. j;ndicates the prec!ef ined time intervals -as 
specified by the wait time settin.q c9mmand and provides 
this data to the timers for measur'ing the specified time 
periods. A pr;"int controller activates the first of the two 
timers after r~cording paper is detected, confirms the de­
tection of the recorqing 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 close .. a recording paper transfer path and a· recor­
ding paper transport roller means, and a recording paper 
transport cont~o:ller to confirm :the positioning of the re­
cording paper; and then operates the transport section 
open-close mecQ.anism, holding the recording paper so that 
it can be transported, and drivipg the recording paper 
transport roller. 

The data storage or mem<?ry is conf l,gured as a first memory 
unit in which data defining the ·first time interval is sto­
red, and a sec9nd memory unit in;\ihich data defining the . . . ·. ~-

second time interval is stored. ·.The second memory unit 
data indicates the max~mum time ai_),:owed for paper inser­
tion. The first and second timers use the data from the 
first and second memory units to<measure delay after paper 
insertion before commencing prin£ing or transport and elap­
sed time for ink.ertion of paper .. · A first activation ele-
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ment starts the second timer at a preselected starting time 
and confirms whether or not the recording paper was inser­
ted within the specified insertion wait time, and a second 
activation element starts the first timer after waiting for 

recording paper insertion so as ~o measure the elapsed re­
cording paper "insertion and positioning time. A calcula­
tion element can be used to calcµlate the time intervals 
based on stored parameters. A confirmation element checks· 
whether or not recording paper h8.s 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 a.nd 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 PPS field. Furthermore, 
where multiple cash registers are connected to a host com­
puter, the recording 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 f ollow;tng description when taken 
in conjunction with the accompanying drawings, in which 
like numbers refer to like parts and in which: 

FIG. 1 illustrates a function bl~c::k diagram of one embodi­

ment of the present invention; 

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

FIG. J illustrates a block diagram of a control circuit 
for a printing device mechanism constructed and 
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operating according to thca principles of the inven­
tion; 

FIG. 4 illustrates a simplified diagram of one embodiment 
of the printing device m~chanism of the invention; 

FIG. 5 illustrates a flowchart e>f the overall process fol­
lowed by the control met~od of the present inven­
tion; and 

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

The following embodi~ent 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 on~ embodiment of the mecha­
nical portion of a printing devi~e constructed and opera­
ting according to the principles .of the invention is illu­
strated in FIG. 4. This embodim~n,t has a mechanism capable 
of printing on at least two types;::of recording paper, i.e., 
roll paper and cut-sheet paper. ,qµt-sheet paper is indica­
ted in FIG. 4 by the numeral designation 170 and roll paper 

is indicated by 171. 

In FIG. 4, the mechanical portion of a printing device is 
shown using a print head l, print:.·wire pins la (only one is 
shown), and an ink ribbon lb. A 'platen 2 is mounted oppo­
site print wire pins la on a supp;o·rt member 5 so that it is 
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movable back.al}d forth along the directions indicated by 

arrows A and,B •. This movement is; accomplished by pivoting 

support member 5 about a shaft .Sa·using a plunger 15 

connected to:the support. A reeordinq paper drive roller 3 

and an oppos:i.rt~'-_ auxiliary roller 4 wJ;iich is supported by 
said support.Jaem:ber s are press~d together to provide fric­

tion feeding ·-Por~-ssure on record:i.?q paper 170 disposed bet­

ween the ro~1er~. Plunger 15 arid support member 5 form the 

principal cQnst;:ituent parts of a printing section open­

close or eng:age'--disengage mechanism, which opens and closes 

over the ·pap~r- i~s appropriate. Along with drive and auxi­

liary roller~ :fand 4, respectively, this structure also 

constitutes a .. r.ecording paper transport section 20 for the 

printing device. 

" 

A recording Pet.Per drive roller· 8~, in conjunction with an 

auxiliary roller 9 pressed against it, is also used for 

transporting :z-~cording paper 170-. Auxiliary roller 9 is 

positioned. s<>'.t:h,at it is support~cl by a support arni 10 that 

can be rota'ted. along the direction of arrow c by being 

pivoted on a pivot point- lOa by a .plunger 16. Plunger 16-, 
:. ~- . 

auxiliary roll~i° 9, and support arm 10 form the principal 

components of·· a ·transport section open-close or engage­

disengage mec~an'ism, which in conjunction with drive and 
auxiliary ro1l~:f$ 8 and 9, constitutes a recording paper 

transport sect:·~on 30. A recordiA~ paper guide plate 11 

establishes a>J:?aper transport pa't,h 13 for recording paper 

170. 

cut-sheet paper is generally div:i_.ded into standard size 

validation cci~cj.s and "slip paper~l'·which can be easily 

copied or duplicated. A frame not:,ch 12 is typically posi­

tioned along -the periphery of vaiiaation cards for positio­

ning, and genf;!>rally has a structtlfe that allows lateral 
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insertion, fJ:"om:the side of printing devices, for standard 
sized cards. 

Also shown in ·FJ:G. 4, is a type of photosensor 6, having an 
optical axis 6a., for the recording paper detection element 
that detects insertion of recording paper, and a stop ele­
ment or stopper 7 for assisting.in the guiding and align­
ment of cut-sheet paper during insertion. stop 7 is linked ·. ";, . 

to plunger 1Ei a_nd is disposed alc;mg paper path 13 so that 
it is movable :across the paper path to selectively block or 
open and clo~ethe recording paper path. 

cut-sheet paJ;;>~;r 170 is inserted from or along the direction 
indicated by a:t:row 22A and is considered positioned in re-. . , . . 

cording paper .PCith 13 when it strikes against stop 7. The 
presence of recording paper 170 in this position is detec­
ted by the f aqt it crosses or blocks optical axis 6a of 
photosensor 6., thus changing the amplitude of light recei­
ved by a detector. When paper is detected, plunger 16 is 
retracted moving support arm 10 a,bout pivot 1oa, which clo­
ses recording paper transport section 30, and presses rol­
lers 8 and 9-~g~inst opposite sides of recording paper 170. 
At this poin1::_, stop 7 is also moved out of recording paper 
path 13, typically using a series of lever arms or gears 
connected to.p]lunger 16, which opens the recording paper 
path allowincf :~ecording paper 170 to be transported to a 
printing posit'~on by drive and auxiliary r_ollers 8 and 9. 
When recording· paper 170 is transported to the printing po­
sition, plung_er 15 is retracted to facilitate further re­
cording paper-transport by the drive and auxiliary rollers 
3 and 4. 

The cut-sheet paper is positioneci by correctly pushing it 
;: 

against stop 7, when it is in the "pull-in" position across 
paper path 13. ·· : 'i:'his allows accurate transport of the re-
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cording paper. As previously m~ntioned, the time it takes 
to correctly position the record.ing paper differs among 

·printing device operators according to their relative level 
of experience,, among other factors, and there are cases in 
which problems arise if recordi:ri9'. paper transport is begun 
immediately after insertlon is d~tected. Therefore, the 
pref erred embo(iiment of the present invention contrc;>ls the 
printing device as described below. 

As an alternative to cut-sheet paper, a roll paper holder 
41 holds roll paper 171 which is ejected from the printing 
mechanism along the direction ind'icated by arrow 41B and 
dotted line 41A. 

A block diagram of an exemplary controller found useful for 
controlling the printing device mechanism described above 
is presented in FIG. 3. In 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 printin.9' device using a ROM 61 to store programs or 
instructions, E1tc., that analyze:and execute all device and 
control commands sent from the h~~t 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 timer.f$3 for measuring certain 
prescribed time periods, and an interface or control com­
mand receiver 64 for receiving iri,put print data and com­
mands from the host computer. 

Central processing unit 60 uses ~n I/O port 70 for communi­
cating with various elements in the printing device which 
it is controlling. Exemplary ele.ments connected to CPU 60 
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I/O port 70 include a print head controller 71, plunger 
controllers 72 and 73, a motor controller 74 and a recor­
ding paper detection circuit 75. Detection circuit 75 is 
also connected to the recording paper detector 105, which 
detects the presence or absence of recording paper in the 
transport path. 

CPU 60 receives. data from or thr()Ugh interface 64, and 
while analyzing this data, controls printing device mecha­
nism 100 based on that data so that _prescrib~d printing 
operations are ·executed. That is;, CPU 60 prepares printer 
data, generally the letters and numbers to be printed, by 
interpreting input data and separates out commands from the 
print data. 

Functional opel,"_ations for the invention are illustrated in 
the block diagra:m of FIG. 1. In FIG. 1, data transferred 
to input interface 64 is analyzed or interpreted by a data 
analyzer 151 arid the results stored in a preselected area 
or address range in RAM 62, acting as a transient memory 
unit, using a d,ata storage controller 150. If time setting 
commands for either a cut-sheet paper positioning period or 
interval, or a ~ecording 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 ~O, waits for insertion of 
recording paper before printing is commenced by CPU 60. 

However, if a maximum time interval for waiting for recor­
ding paper insertion is set at th'is 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 tlme data, start and stop 
times etc., by a<timer controller 140 including a calcula-
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tion element. A second timer 152 -is then activated and set 
to count an interval based on this .data. A recording paper .. . : . ~: .. 

detection unit 153 waits· for, or se~ks to detect, insertion 
of the recording paper while second timer 152 is activated 
and counting. ffllen insertion of rElc:brding paper is detec­
ted, time interv~l':l data defining a ;:p~per positioning time 
and previously scat by the wait time setting command are re-·· 
trieved or recalle(l from data storage. This data is also 
converted to time .data by timer controller 140, and then 
used to set presc::r~bed time interv:at to be measured by a 
first timer 154. 

Timer 152 measurf!s the paper insertl,on wait time set by the 
host computer for cut-sheet paper ~nsertion while timer 154 
measures paper positioning time or pause interval set for 
starting operatipn. The parameters ·for these intervals are 
provided by the host computer, un:Iess default values are 
used, and stored in RAM 62, alonq wit.h other data as re­
quired, until needed. A timer or timing circuits built 
into CPU 60 is generally used for iJl1plementing the timers. 

A recording paper positioning confirmation unit 155 con­
firms whether or not recording paper is correctly positio­
ned after the preselected paper pd~.i.~ioning time inte~val 
has elapsed, and if so printing co~t~ol is transferred to 
printing mechanism controller 156.·. ·Printing mechanism con­
troller 156 comprises a recording·paper transport section 
open-close mechanism 157, recording··:paper transporter 15·8, 
and a printing controller 159, whi¢h. act to sequentially 
transport and print data on cut-sh~~t paper 170. Other­
wise, if no recording paper is det~dt'E:!d after a time inter­
val measured by se~ond timer 152 e::r~pses, then a warning 
indicator, light, .buzzer, or simil~f annunciation or atten- · 
tion'seeking eleni~.rit is activated c:>~ generated by error 
processor 160 to indicate a recording paper positioning 
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error to a print:ing device operator. At the same time, the 
error can be recorded as error detection data in .memory 
along with operator identification or other relevant infor­
mation to track historical efficiency patterns. 

If no settinq for wait time interva+s is made by an appro­
priate command, a set of default values are provided which 
are then used. While similar to the previously discussed 
fixed intervals 9f the prior art, t}lese periods represent 
settings that ar~ flexible and can be readjusted or set 
using appropriate host computer commands, at any time. 

The more complicated positioning process 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 2·02 and plungers 15 and 16 are extended to 
open the printing section and reco~~ing paper path in step 
203. In a step 2'04, it is checked which of the printing 
modes is set, that is, which recording 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 printing 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 accordingly. In the preferred embodiment, 
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interruption of the optical liqht ~ource generates an "OFF" 
condition or sta·te in detector 6.. Therefore, the printer 
waits in the ini.1::ial paper insertion mode until detector 6 
switches OFF. Af'tc:tr detector 6 sw:itches OFF, plunger 16 is 
retracted in a step 206 and form $;tbp or stopper 7 is re­
leased and moved·b~t of paper patll..13, thus allowing the 
recording paper to be transported. 

Recording paper l70 is then tr~ns~q:p.ted in a step 207 to 
the printing.section where the leading edge of the recor­
ding paper is po~·itioned .relative tq the print head. Then, 
plunger 15 is ret::r:acted in a step :208, which closes the 
,p~inting section and enables printing. At the same time 
that the print h(!a.4 is driven (printing) and recording 
paper is being tr:~nsported (step 2:09), the point at which 
the end of slip qr recording paper 170 passes the detector 
is determined (step 210). The leng·t:ll of paper that has 
passed the detec~or is measured. When detector 6 changes 
to an "ON" state, that is, paper 17.0. is no longer present 
in the optical path .of the detector,. a predetermined length 
of paper is trans:poi:-ted through th~· ·printer until a predic­
ted margin positi<?n .is reached. Tlu~ amount or length of 
recording paper re(luired for a desired minimum remaining 
printing margin, blank line, is s.tor.ed at a preselected 
address in memory, here RAM, and .set.in step 215 and is 

· used in conjunct:i.,<;>n'·.with the measu.r~d length of paper pas­
sing detector 6 to perform a calctil.~·tion in synchronization 

.-.;· 

with transport of the recording papE!r to determine when the . . . : 

margin is reached.and printing shoUld end. The printing 
device print head is driven using Jriput print data and 

. ·.:_··;.,:: 

recording paper is transported in JFbnt of the print head 
until either the end of the print: ·d.~ta or the printing mar-

.. · .. ~ . 

gin is ~eached (st~~:s 216, 217, 21:8)'~ In a step 219, the 
recording paper is.f:ransported a p;escribed amount and in a 
step 220 the print,~l}g operation is ):'3rminated. 
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In the same manner as in the slip ll\~de, the printer device 
pauses in valicia:tion mode until recording paper has been 
positioned in a step 211, and once .it has been positioned, 
plunger 15 is retracted in a step · 2·~2. In this emodiment 
stop 7 has a strµcture that it is pyshed away when a vali­
dation card is iJ'lS.E!rted and so do~s·not require retraction 
of plunger 16. It cioes not regulate' validation cards when 
inserted from the :top or side of thE! printing mechanism, 
which also allows their easy removal. Normally, control 
over positioning cit: the leading edq~ . of the recording paper 
is not required in validation mod'. •• Validation cards use 
dimensions that aµtomat_ically align or position an appro­
priate printing rE!:gion of the card adjacent to the print 

.... ·. ,· 

head when the pa-per is inserted all the way to the bottom 
of notch 12, and transport is only. executed by the amount 
of the recording paper tra·nsport c()de contained in the 

. . .· . 

print data. In steps 213 and 214, ~~livery of print data 
to the print head and recording pa.p~r transport are repea­
ted or continued until detector 6 s.witches ON. The remai­
ning steps of the validation mode p,;o.cess are the same as 
in those of the s.l.ip mode. 

A flowchart for steps 205 and 211 ;·of. :FlG. 5, as used in the 
recording paper positioning process': of . the invention, are 
described in further detail in FIG •. 2. As seen in FIG. 2·, 
after a print instruction, initiali~~:tion of the printing 

··,: 

device mechanism is· executed and wait" interval timer is 
:: ,.· 

started in step 301 to measure the::·ltlaximum time to wait for 
insertion of recording paper. Thi~'.:~~ the activation of 
the second timer 152 discussed above:~ 

The paper insertion detector is ch43dked and its· status con­
firmed in a step JO? to see if it ha$ entered the OFF 
state, thus, indicat:ing insertion of· recording paper. Once 
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the detector is :checked in sub-step 303 of step 302, an OFF 
state or condition for the detector is confirmed by 
checking its Sti3,~Us again in a step 305, but after a delay 
time of several:';llJ.i:lliseconds has ~een implemented in step 
304. These delay ·time and confi~a~ion steps are used to 
prevent printer:· (:levice mis-operat:~ol1 due to transient de­
tector noise oi:et":rors which briefly and incorrectly indi­
cate paper insertion. After the status of the detector is 
confirmed as OFF, :i .. e., insertion of recording paper is 
confirmed, anoth.er timer is activatf:!d or operated in a step 
307. This is the ~c.tivation of tne first timer described 
earlier. After lapse of the time interval measured by the 
timer in step 307 recon~irmation o~ existence of the recor­
ding paper (by Jlleans of .paper detector 6) is executed in 
step 308 to esta:blish that the recording paper has been po­
sitioned. step 308 allows for confirmation prior to com­
mencement of p~per transport. steps 303 to 308 are repeated 
until either paper:· detection is co~firmed in step 308 or 
the wait time e~ee.~ds the time as prescribed in step 301. 

After recording paper positioning is completed, control of 
the printing device mechanism begins, and the open-close 
mechanism for t:;h~ :r:ecordinq paper t:r;ansport section is ope­
rated and moved to the closed posi~ion in a step 309. The 
recording paper ··is· ·then transported to a printing position 
with a leading ed<Je:'.appropriately ,~ositioned in a step 310 

adjacent to the p~int head. When ;the recording paper is 
positioned in the desired printinq_.position, the prescribed 
printing operation~ are then executed in a step 311. When 
validation paper is used, the leading edge positioning pro­
cess for the recording paper (see ~tep 310) is not execu­
ted. 

When the wait time ~xceeds the ti~e. as prescribed in step 
301, printing is:~ff:Sabled and the appropriate warning mes-
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sage or indica:tion provided, or o1::her system action taken 
(step 312), t.o ;~?i.rn a prin~ing devi.ce operator of an error 
in processing. 

During operat-ion of the above tim~;r$, a sufficient period 
of time is all:,p~ated for an operator to correctly position 
recording pap~:tin the prescribed ~ecording paper position 
of the printi:P.9:)U,echanism. The leJ:lgth of this wait period 
is convenien:t~YE:Jet by preselected commands from the host 
computer. 

An example of et c?mmand structure found useful for imple­
menting the preE;.erit inyention is sJ:iown in FIG. 6 • In FIG. 
6, a command 4:o:+; · ior setting a wait interval or period of 

. . . 

time for insert~qn of the recordin~ paper and an appro-
priate pause .or. period of time before recording paper 

transport occur~ or printing begin~ _after insertion, i.e., 
recording paper ;,positioning time, . is shown. It should be 
noted that a sihg~e command or different commands can be 
used to set these two intervals. 

The command code structure of command 401 is preferably 
sub-divided into at least three portions. The first por­
tion Of command: '401 is "ESC f", w~iqh indicates the type of 
command. That J.s;. what the remainder of the parameters in 
the command are!::l:>eing provided fo~:P~ what operation they 
are associate<iwi1:h. In the pref~ir~d embodiment, "ESC f" 
is defined or .i~:terpreted as a cut...:~J:ieet paper wait time 
setting command,· .and when this code. is read by the command 

analyzer, it is interpreted as both: a recording paper in­
sertion wait time ~nd positioning time setting command. 

A first paramet~r 402 is illustrated. by the letter "m" and 
indicates a desired. setting for the.recording paper inser­
tion wait time a.~dr for example, is typically set in incre-
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ments of one minute each. Therefore, in this embodiment 
parameter 402 is set as a total of m minutes. A second 
parameter 403 is i:llustrated by the letter "n" and indica­
tes a desired setting for the paper insertion interval, 
i.e., the wait interval from when insertion is detected 
until transport of, or printing on, the recording paper 
begins, and, for example, is set in increments of one­
tenth second each. Therefore, in this embodiment parameter 
403 is set as a t()tal of n • 0.1 seconds. In this embodi­
ment, if m is set equal to 5 and n is set equal to 10, then 
the wait times for cut-sheet paper insertion is 5 minutes 
and starting oper~tion is 1 second, respectively. 

However, those skilled in the art will readily recognize 
that other time intervals as best suited to particular 
application or hardware can be useQ. within the teachings of 
the present invent~on. 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 = O, 
infinite wait time, and n = 10. 

The times indicated by the parameters m and n in the wait 
time setting comm~nd are interpreted or detected by data or 
command analyzer 151 and temporarily stored by memory con­
troller 150 in RAM 62 for later retrieval by the correspon­
ding timers. These command paramet;ers are typically each 

configured using one byte of information for a two-byte 
command parameter length, but two or more bytes can be used 
as desired. 

As described above., using the inventive configuration 
allows selection of two or more recording paper insertion 

times , thus facilitating establishment of wait intervals 
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according to operator experience and contributing to impro­
ved work effic'iency. The ability :~p tailor wait times 
according to operator experience ;ll\iikes them extremely use­
ful. Furthermore., since this pos'iitioning time is settable .. . ... · 

or selected by a.bost computer c<:>~and, it is also settable 
independently f.or each site; e.g.,··:lt can be set according 
to the experience of register opE!iators in locations where 
there are many r~gisters lined up}in a row, such as in a 
supermarket. 

Setting the minimum and maximum r~c'.C)rding paper insertion 
wait times, allows the host comput,~::r; to perform other ope­
rations without ··,haying_ to wait indefinitely for insertion 
of the recording·paper, even if not inserted, thus impro­
ving the operating efficiency of t.he computer when many POS 
terminals are c~mtrolled by one h().$t computer. In addi­
tion, when insertion of the record.i:J'lg paper is late or 
delayed, warning$· can ·be generateci.a,nd other processing 
performed while a response is pending. The recording paper 
insertion wait and recording paper positioning times can 
both be set with the same command, thus offering greater 
convenience in program control by ~ host computer • 

. ···. 

since the wait :time for cut-sheet .. ~~per can be controlled 
by a control command, even if a U$~f enters the cut-sheet 
paper mode by mi~take, if a wait ~iine for cu~-sheet paper 
has been set, the mode can be esc~pkd from after the set 
time elapses by f3ending a control .>~ommand from the host 
computer. No op~.:r:ator switch opeta1:lon is required to re­
start operation,.and even if the c:O.t-sheet paper is inser­
ted incorrectly, if a wait time for starting operation has 
been set, the paper can be re-inse.rted correctly before the 
set time elapses. 
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What has been de$cribed is a new te:chnique for controlling 
a printing device· such as a POS-t~E1printer which allows 
more efficient 'Use of wait intervals f·or paper insertion 
and transport. 

The foregoing de$<:ription of a preferred embodiment was 
presented for pui:poses of illustratl.on and description. It 
is not intended to be exhaustive nor to limit the invention 
to the precise f9t.'m disclosed, and many modifications and 
variations are pos$.ible in light of. t,he above teaching. 
For example, oth~r· time intervals lll~Y be selected or the 
timers implement~4. using software 9~n·erated timers or delay 
elements instead pf a timer built into 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 otll:ers skilled in the art to best utilize 
the invention in various embodiments and with various modi­
fications as are suited to the partic:ular use contemplated. 
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Claims: 

1. A printing device comprisip9 
printinq means (1, 101) for Pr:inting on recording 

paper (170, 171); 
paper detection means (6, 105, 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 to said detection 
means, paper transport means and printing means for star­
ting paper tran$port 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 Cl~im 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 cicilim·2 further comprising 
means (150, 151) for variabl~-:$etting the length of 

said second time interval. 

4. The printing device of C;laim 1, 2 or 3 wherein 
said timing means comprises at lea-~t a first timer ( 154) 
configured to co~nt said first tim~ _j _interval and a second 
timer (152) configured to count said second time interval. 
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5. The printing device of any of Claims 1 to 4, fur­
ther comprising: 

an inter:ta'cf;l ( 64) connected to a host computer for 
receiving vario\1$ .·commands from a set of predefined com­
mands, print d~t;a; and other data -strings therefrom, said 
set of predefined ¢ommands i-nclud:ipg at least one time set­
ting co:mma11d for setting the lengt}l of at least said first 
time interval; 

·analyzin9 -niEa.ans (151) for interpreting received data 
and commands; 

memory means {62) for reading and storing analyzed 
data indicating th~ length of at l~ast said first time 
interval as specif . .ied by a time setting command and provi-

.~ .. .. 

ding said Q.:ata t9. ~said timing means for measuring the time 
period specified by the stored data.; and 

control means· (140, 155) for operating the timing 
means, for confirlill.nq detection of the recording paper and 
paper positionin<J., and for initiating paper transport and 
printing. 

6. The printing device of Claim 5 in combination 
with claim 3 or 4 :wherein the length.s of said first and 
second time interva,l,.s are set by a .s.ingle time setting 
command. 

7. The printing device of Cl.a:im 6 wherein said 
memory means {61,. 62) comprises: ... 

first memory means (62) for r~ading data defining the 
length of said first time interval jlS specified by the time 
setting command and storing it; 

second memory means (62) for reading data defining 
the length of said second time interyal as specified by the 
time setting comma,n~- and storing it{ and further compri­
sing: 
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first timer means (154) for measuring elapsed time 
based on the data stored in the first memory means; 

second timer means ( 152) for '·measuring elapsed time 
based on the data stored in the second memory means; 

first activation means (140) fqr starting the second 
timer means and for confirming whether or not the recording 
paper was inserted within said specified second time inter­
val for recording paper insertion; and 

second activation (14·0) mean~ for starting the first 
timer means. 

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

said time setting 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 length of said first time interval for 
recoz:-ding paper positioning; and 

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

9. The printing device of a~y of Claims 5 to 8 fur­
ther comprising 

calculation means (140) for c~lculating said first 
time interval or said first and second time intervals, 
respectively, based on the stored parameters; and 

confirmation means (140, 155F_connected to the paper 
detection means (6, 105·, 153) for cfiecking whether or not 
recording paper (170) has been inserted within said time 
interval or time intervals calculated by the calculation 
means from the start of waiting for recording paper inser­
tion. 
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10. The printing device of any of the preceding 
Claims wherein ·s~,i~ paper transpo:r.t . means has a transport 
section open-clof;le ·mechanism ( 15, ,,_,:6J to open and close the 
recording paper :path (13) and a re¢ording paper transport 
roller means (3, 4i a, 9), and a recording paper transport 
control means (60} ·for confirming j:ge positioning of the 
recording paper a:rid·then operatin9 the transport section 
open-close mechaitf,~, holding the· ff3cording paper so that 
it can be transp·orted, and driving the recording paper 
transport roller. 

11. A method of.controlling.printing on cut-sheet 
type paper in a printing device, comprising the steps of: 

a) selecting :the length of at .least a first time 
interval for paper positioning; 

b) detecting the presence or :absence of paper inser­
ted in the printing device; 

c) measuring '~aid first time interval beginning with 
detection of papero; and 

d) initiati;ng paper transport through a printing sec­
tion that prints (ia:ta on the paper .after passage of said 
first time interval. 

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

e} selecting the length of a second time interval 
that defines the maximum time period' 'allowed for paper in-

-;.:· 

sertion; ~ ; 
f} detecting the presence or':cibsence of paper inser-. '•' 

ted in the printi119 device while m~a:~uring said second time 
interval; and 

g) producing an error signal when no paper is detec­
ted within said second time interval. 
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13. Tbe printing control method of Claim 11 or 12 
further comprisirig the steps of: 

h) conf iriniilg the presence o"r: absence of recording 
paper· after said ··first time interV~l has elapsed; and 

transporti.ng the recording p~per for printing when it 
is 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 px;inting control method of any of Claims 11 
to 14 

wherein step a) comprises: 
receiving var_:ious predefined·~ommands, print data, 

and other data st]tings from a host,,computer, at least one 
command being a time setting command for setting the length 
of at least said first time interval; 

interpreting the received dat~ and commands; 
storing interpreted data ind$cating the length of at 

least said first ti~e interval as specified by a time set­
ting command; and 

wherein step c) comprises: 
measuring a.: fir.st time periodt~pecified by the stored 

data. 

16. The printing control method of Claim 15 in com-, ..... 

bination with cla·im 12 wherein said'' step of storing compri­
ses the steps of: 

storing data defining the length said first time 
interval as specif i~d by the time s~tting command in a 
first memory location; 

. ~ ~ .. ; : 

storing data qefining the lerigth of said second time 
interval as speciflE!d by the time s~tting command in a 
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second memory lQcation; and further comprising the steps 
of: 

starting a.second timer for.measuring elapsed time 
for insertion of ·paper based on tlie data stored in the 

···: :..:.:.' 

second memory 109ation; 
detecting whether or not pap~r is inserted during 

said second time interval and, if :f?o 
starting ~ first timer for .in,e,asuring elapsed time 

based on the data stored in the t:f.fst memory location upon :··-:. 

paper detection. 


