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b PRINTER AND METHOD FOR CONTROLLING THE SAME

3

The present invention relates to a printer and
a method of controlling the same.

's ' , Conventionél printers for printing on slips, which is
one type of cut sheet, must generally have a flat recording
sheet guide of large area because slips comes in various sizes
and may contain many printing lines. | Few such printexrs
(generally called "slip printers”) allow the use of a rolled

10 sheet. -

A validation sheet; which alsoh is a type of cut sheet,
is generally available in a régﬁlar size. However, validation
sheets are multipie—layer shéets_, that is, each validation -
sheet includes plural copying sheets behind the front or top

is sheet. Conventional printers dedicated to rolled sheet
printing, on the other hand, have not been able to accommodate .
validation sheets along their recording sheet paths.

Fig. 13 shows a block diagram of a conventional record
péper control system in which power is switchingly applied by

20 a single drive source by switching the drive force using drive

force switching means 501 between cut sheet printing and rolled

sheet printing.
This Sheet Has Been Replaced




Description The present invention relates to a prmter and a net hod of
controlling the sane. £5) Conventional printers for pg¥nting on slips,
which is one type of cut sheet, nust generally have a flat record- i
sheet. guide of | arge area because slips cones in vari OYsTkZEs
contain many printing lines. Few such printers (generafly- cg
prlnters ) allow the use of a rolled sheet.

, e

G

Rece;ztly, POS/ECR printers capable of handling various
types of recording ‘sheets used in POS markets have been called
for. ’ '

However, in such integral printer, there are many

5 technical problems hard to solve partly because the validation
paper in general use consists of many sheets of paper to be
copied; for example, some of the sheets may be torn or caught
in a record paper passage when the passage is long, which gives
rise to troubles. .

10 Moreover, the conventional recording sheet fo;warding
paths, each driven by a separate drive source and a separaté
clutch, require an expensive and complicated control system
involving a large number of parts. A single drive system
employs a geaxr switching_. mechanism as the drive force switching

15 means. However, to meet the latest demand not only for
independent operation of both slip printing and rolled sheet
printing but also for theixr simultaneous operation in which the
slip printing content is simultaneously printed on a rolled
sheet as a journal for security purposes (hereinafter referred

20 to as ‘"security slip”), the conventional printer does not

provide the necessary functions.

An object of the invention therefore is to provide a
simply constructed and highly reliable printer capable of

25 printing various types of recording-sheets with an integrated
—_
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A validation sheet, whi fﬂsﬁle& ag&e@Rgpya;gg of cut sheet,

available in a regul ar SI alida- tion sh_'
mJItlpIe | ayer sheets, I|- dati on shegt
copyi ng sheets behind th sheet. Convent 10

dedicated to rolled sheet prlntlng, on the other hand, have not

| S generally

to accommodat e val i dation sheets along their recordi ng sheet paths.
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flechanisms, and a means and method for optimally controlling

the print mechanisms.

This object is solved by the printex accoxrding to independent

claim 1

and a method for controlling a printer according to

independent claim 5. FPFurther advantageous features, aspects
and details of the invention are evident from the dependent

claims,

the description and drawings. The claims are

intended to be understood as a first non-limiting approach of

defining the invention in general terms.

The invention in particular refers to a structure of a printer

suited for POS/ECR applications.
Another aspect of the invention is to provide a printer
s - mechanism capable not only of efficiently switching between cut

sheet printing and continuous sheet printing, but also of

s:.multaneously printing a- cut sheet printing content on a

continuous sheet whenever necessary, and a method of

controlling such a printer mechanism.

LT .icé?:r&lng to the invention, a printer .. is
provided includ:.ng- a record paper passage capable
of printing at least 2 kinds of record paper by means of a
printing part having a printing head, which comprises:
' a recoxd papé.r passage and record paper transfer means
1s for transferring a cut sheet of paper; -

a recoxrd paper passages and record paper transfer means

for transferring continuous sheets of paper;

an interface for transmitting and receiving data codes

for various kinds of information of said printer including a



ingly applied by a single drive sour ce by smntchlng the drive force using
drive force sw tchingzmeans 501 between Tut sheet pr gl ol | ed sheet
printing. Recently, POS/ ECR printers capabl e of 'j'WHstg,N V pes
of recording sheets used in POS nmarkets have been ca :
ikn"such integral printer, there are many technical problens harg
partly because the val- idation paper in general use consists of nmany
sheets of paper to be copied; for exanple, sone of the sheets

3

20 control command, printing data and the liké to and from a host
computer;
data receiving means for receiviﬁg said data codes of
said host computer; |
command analysis means for interpreting said control

25 command of said host computer;
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may be torn or caught in a record paper passage when the passage is |ong,
whi ch* gi ves rise to traubles. Mor eover, the convenfronal recordi ng
sheet for- warding paths each driven by a separate
separate clutch, require an expensive and conpli- ca SR E e
i nvolving.a Iarge nunber of parts. A single drive sWsi AEEN
swi t chi ng mecha- nismas the drive force switching neans. Fowes tofneet.
the | atedt demand not only for independent opera- tion of both S|Ip N
prlntlng and roll ed sheet printing but

memory means for storing the designation of the record

paper type recognized by said command analysis means for every
record paper; and,
control means for .controlling said transfer means
5 according to the designation of the record papﬁ? stored.
| Further, according to a further aspect of the invéntion, if the
designation of the record paper' represents a plurality of
sheets of record paper, then at least two record paper transfer
means are operated simultaneously to transfer the record paper.
10 Furthermore, according to another aspect of the
invention, in the above-mentioned printer which, in addition to
the above-mentioned structure, further includes a step motox
serving as a common drive source for at least two record paper
transfer means, clutch means interposed between the recoxrd
15 paper transfer means and step motor and operable by an electric
motor, count means for counting the number of drive steps of
the step motoxr, and memory'mean§ for storing a given number of
steps from the cut-off position of the record paper to a given
position in the printing part, 1;.here is provided a method
20 comprising the steps of: |
when the plurality of sheets of paper are designated,
setting the clutch means in a non-connected state;
detecting that the single sheet of paper is set at a

given position;
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al so for their sinmultangous operation in which the slipy

- »

after detecting of the single sheet of paper,
transferring the éingle sheet of paper to a given érinting
start position; |
after complefion of the above step, connec_:ting the
5 clutch means:;
after connection of the clutch means, executing a given
printing. |
According to the above-mentioned structure of 'the
invention, it is possibl'e for the host computer to designate a
10 selection as to which of a cut sheet of paper and continuous
sheets of paper should be printed, and it is possible to drive
.the record paper transfer means that corresponds to the
designated record paper. Also, when two kinds of record paper,
that is, the cut sheets z-;nd continuous; sheets are both
15 designated from the host computer, the two kinds of record.
paper are both transfei‘red and printed, thereby xrealizing
selectively a function to leave the contents of the cut sheet
in the continuous éhee't;s .
Further, when printing the continuous sheets and cut
20 sheet at the same time, setting of the cut sheet at the
printing position is executed while the transfer of the
continuous sheets is. stopped. In general, in the simultaneous
printing in the continuous sheets and cut sheet, carbonless
duplicating paper is used as the continuous sheets.
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-2 - printing copient is simultaneously printed eR a roIIed sheet as
a.journal for security. purposes (hereinafter referred:ito as "security
slip"), the conventional printer

Fig. 1 is a functional block diagram of thé whole
structure of a printer accorxding to the in&ention;
Fig. 2 is a circuit diagram of circuits used to realize
the invention;
5 Fig. 3 is an explanatory view of command analysis means
according to the invention;
Fig. 4 is a flow chart of a method for controlling a
printer according to the invention;
Fig. 5 is a flow chart of a method for controlling a
10 printer according to the invention;
Fig. 6 is é flow chart of details of a processing for
.'guiding the leading end of record paper according to the
invention;
Fig. 7 is a schematic view of the structure of the
15 printer mechanism part and the operation of the 'respective
mechanisms by the kinds of record paper accoxrding .to the
invention; .
Fig. B8 is a schematic view of the struéture of the
printer mechanism part and the operation of the respective
20 mechanisms by the kinds of record paper according to the
invention;
Fig. 9 is a schematic view of the printing mechanism of
the invention, illustrating connection between the respective

record paper transfer mechanisms and a motoxr;
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does not provide the necessary functi ons. See, fq
EP- A0 428 163 which di;scloses a printer for printiniagQ

types of recording sheet using a single print head aJr Mgl e
printing section and which shall only be consid- ered i
54(3) EPC. See, al so Docunent EP-A-0311584, which dis- clos 3
f eeder tpat Is capable of feeding a selected one of several different
sheets t0 a business machine in response to a selection signal; and docu-

¥ Fig. 10 is a schematic view of the appearance of-the
printer mechanism ﬁart.and the stiucture of an embodiment of a
print head according to the invention;
Fig. 11 a detailed view of an motor-operated clutch 80,
5 a kind of clutch means, used in a printer according to the
invention;
Fig. 12 is a block diagram of a recoxrd paper control
system according to the invention; and,
Fig. 13 is a block diagram of a record paper contrbl

10 system according to the prior art.

Descriptibn'will hereunder be given of an embodiment of

-a printer according to the invention with reference to the
accompanying drawings.

1s Record paper used in the distribution industry is, in

_ genéral, classified into a cut sheet .0f record paper and

continuous sheet.s of record papexr. The cut sheet of record

paper includes paper of an unfixed size so called slip paper

and paper having a relatively fixed size and a plurality of

20 copying sheets so called validation paper. The continuous

sheets of record paper includes journal paper to be kept as a

shop’s record and receipt paper to be used _:Eor issuing a

receipt.
Referring now to Figs. 10A and 10B, there is shown an

25 explanatory view of the whole mechanisms part of a printer
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ment EP- A- 0297567, which_discloses a |abel printer. ZAn object of the

I nvent-i on therefore I's te:provide a si mpfy constructedsand highly reliable
printer capable of " printing various types of recordipsg sheets with an
inte- grated printing section, inexpensive and spacq SHis N~
mechahi sms, and a neans and met hod f or opti- mally
mechani siys. This object is solved by the printer accd
|ndependent claiml1l and a nethod for controlling a printer accordi?l
|ndependent claim5. Further

according to the 1nventlon, which is constructed to be able to

accommodate various kinds of record paper.
In Fig. le, there is shown a general appearance view
of the present printer, and in Fig. 10B there is shown a
5 schematic view of an embodiment of a print head used in the
mechanisms part of the present printer. In Fig. 10B, reference
numeral 1 designates a main body of the print head and 1la
stands for a plurality of wire pins for printing which are
respectively used to form dots. The plurality of wire pins, as
1o shown _‘ in this figure, are arranged in a line at a given
interval from one anothexr and can be reciprocated'in directions
‘of arrows 1A, 1B to print characters, symbols and the like.
The mechanisms part has the above-mentioned-print head
1 therein and includes mechanisms-which.are able to shuttle the
15 print head 1 xright and left to thexreby print three or moreilﬁz%
kinds of record paper, and description will be given below of
the structure of the mechaniems part.
Now, Figs. 7A to 8B are respectively schematic views of
the structure of the mechanisms part of a printer according to
20 the invention and the operations of the respective mechanisms
according to the kinds of the record paper.
In particﬁlar, in Figs. 7A and 7B, there is shown the
operation of the present printer when the printer is used as a
slip printer. Reference numeral 1 designates the print head on
25 which the print wire pins or print elements la are disposed

transversely in a line. Printing is executed by means of an
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advant ageous features, aspects and details of .the inveqtion are evident

from+ihe dependent cl a’ﬁs the description and draw ngs. The
invention in particular refers to a structure of a prlnter suited for
POS/ ECR appl i cati ons. - Anot her aspect of the if Qn i s to provi de a

printer nmechani sm capable not only of efficiently s
sheet prlntlng and continuous sheet printing, but %

’ ink ribbon (not shc:wn) on the record paper disposed between the
print head 1 and a platen 2 arranged opposed to the print head -
1. The print head 1 employs, for example, a so called "shuttle
printing device" which can be shuttled right and left by a

5 motor (not shown). Reference numeral 1b designates a ribbon
cassette which stores an ink ribbon therein.

Reference numeral 5 designates a record paper drive
roller for transferring the i'ecord .p.aper. The record paper
drive roller 5 is connected through a transmission system such

1o as gears or fhe. like to a power source (not shown) such as a
motor or the like. Reference numeral 6 designates a record
paper hold roller disposed at the opposite positibn to the

record paper drive roller 5 and is rotatably supported by an -

arm 25. Similarly, the platen 2 is also fixed to the arm 25.-

15 The arm 25 is arranéed so as to be swingable in directiomns of
arrows 25A and 25B around a supporting point 252 by a
plungef 28. A printing part opening/closing mechanism 40"
consists mainly of the p;l.aten 2, axm 25 and plunger 28. Also,
a transfer part opening/closing mechanism 30 consists mainly of

20 the record paper hold roller -6, arm 25 and plunger 28. Further
a cut sheet transfer mechanism 50 consists mainly of the above-
mentioned components and the recoxd papér drive roller 5. The
printing part opening/closing mechanism 40 is used to change a
distance between the print head 1 of the printing paﬁ and the

25 platen 2. The printing part-opening/closing mechanism 40 and

the transfer pa:i:t opening/closing mechanism 30 share in common
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sary, and a net hod of ;Qntrolllng such a printer nmecha—ni sm Accordi ng
to the invention, a primter is provided includin &6ord paper passage

capable of printing at |east 2 kinds of record p pBlIstgx“.‘ of a printing
part having a printing head, which conprises:

a drive source and the arm 25 that serves as a transmitting
membex.

Reference numeral 7 designates a record paper drive
roller and 8 designates a record paper hold roller which is
5 disposed at the opposite position to the record paper drive

roller 7. The record paper hold roller 8 is supported by an

arm 19 and is swingable in directions of arrows 19A around a

supporting point 1l9a by a plunger iB. A record paper transfer

mechanism 10 consists mainly of the record paper drive roller

10 a 7, record paper hold roller 8, arm 19 and plunger 18. Also, a

transfer part opening/ closiﬁg mechanism 20 consists mainly of

the plunger 18, arm 19 and record paper hold roller 8.

Reference 21 designates a xrecoxd paper' guide which forms a

record paper transfer passa-ge. The record paper guide 21

15 includes a notch portion 2la through which the platen 2 can

extend, and a notch portion 21b through which the drive roller

6 can pass. Reference numeral 22 designates a record paper

passage through which a slip, that is, a kind of the cut sheet

of record paper, is guided, and. the recoxrd paper passage 22

20 joins with a record paper passage 23 for validation paper,

whiéh will be discusséd later, and is then connected to a
recoid paper passage 24.

The operation of the plunger 18 (in directions of

arrow 18A) is transmitted tb a form stopper 27 that blocks the

25 recording paper passages 22, 23 through cranks 14, 15 and a

support member 16 which serves as.a dead end stopper for

‘This Sheet Has Been Replaced
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20
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positioning the recoxrding sheet. A passage shut-off mechanism
35 consists mainly of these components.

Each of the plungers 18,_ 28, which serve as the powef
sources for the shuttle movements, is preferably constructed as
plunger of a state memory type which incorporates a magnet
therein. This is because such type of pl_unger does not consume
power to hold the state thereof wastefully. In this case, as
a drive circuit to drive the plungers, there is employed a
bipolar type circuit which is able to flow currents in both
directions.

A record paper detector 26 is an o:pdinary optical
sensor of an opposed arrangemeni: type having an optical axis
26a, which is able to detect the presence or absence of the
record paper in accoxrdance wi_ﬂ; the fact that the optical axis_‘”
26a is shut off or not.

The record paper 12 such as the slip or the like is
guided through the record paper passage extending along arrxows
127 and 12B when it is printed. When tﬁe record paper 12 is

set, the record paper 12 is positioned based on .the form stopper

27 and the presence or absence of the recordl paper 12 can be
detected by the record paper detector 26. After completion of
setting of the record paper 12, the plunger 18 is operated to
move the arm 19 in a direction of an arrow 19B to thereby close
the recoi:d paperxr tranéfer pért, and at the same time the foxrm
stopper 27 is ope.fated in a direction of an arrow 272 to

release it from the record paper passaé;e to thereby enable the

This Sheet Has Been Replaced
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a recgord paper passage‘aqd record paper transfer means for transferrlng

a cut- sheet of paper; #i= a record paper passages _4--rd paper transfer
means for transferring continuous sheets of paper;}. t ace for
transmtting and receiving data codes for vari Sseuk] i tion
of said printer i ncluding a control command, printing = o
like to and froma host conputer; data receiving neans for rece vi ng,
sai d data codes of said host conputer;

s record paper 12 to be transferred. In this operation, the

printing part opening/closing mechanisms- 40 is moved in a
direction of an arrow 25A to be left in a closed state. ’

A stepper motor, as is usually used as a drive source

5 of forwarding recording sheets, is arranged so that the
transfer mechanisms 10 and 50 are connected to a single drive
‘'source so that they can be operated in synchronism with each
other. As the motor (not shown) is rotated, the drive
rollers 7 and 5 are rotated in diﬁections of arrows 7A and 54,

10 respectively, while the slié sheet 12 is forwarded by being
interposed between thé drive rollers 7 and 5 and the hold
.rollexrs 8 and & confronting thereto. When starting the
printing, the record paper 12 is at first sent a predetermined
pitch to the printing part, and after the leading end of the

-] record paper reaches a predetermined position in the upper end
of the print part, the printing is started.

Referring now to Figs. BA and 8B, there is shown a
schematic view to illustrate the operation of the printer of
the invention when it is used as a validation printer. Fig. 8A

© 20 shows the state of the printer'at the time a validation sheet
is being inserted, while Fig. 8B shows the state where the
printer-is in a printing operation. In these figures, the same
parts as in Fig. 7 are given the same reference numerals and

the description thereof is omitted here.
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command anal ysis neans for interpreting said con- troI connand of said
host <conputer; nenﬁﬁ% means for storimg the de3|s-n1,
record paper type recognized by said comand ang e, every
record paper; and, control neans for controlling '
actording to the designation of the record paper )

according to a further aspect of the I nvention, if the deS|gna-- n of
the receord paper rep- resents a plurality of sheets of record paper,

then at
5 A validation sheet is a type of cut sheet whose size is

fixed and which has a number of copying sheets attached thereto
for validation purposes.

To use the printer as a validation sheet printer, a

5 validation sheet 13 is inserted from the discharge side (or
from the top of the printiﬁg section) for normal printing as
indicated by arrow 13A. The printing part opening/closing.
mechanism 40 is opened to set the validation sheet 13. This
provides a large clearance at the printing section, thereby

10 allowing easy handling of the validation sheet, which is thick
due to the attached copying'sheets.

No long record paper passage need be prepared for
ordinary validation sheets, the size of which is of the order
of 3.5 incheéf The recoxrd paper passage 23 formed by notching

15 a side frame 17 of the printer guides tﬁe validation sheet 13
in a direction different from that of the slip,sheet-l2. The
inserted validation sheet 13 is further guided down to arrive
at the dead end stoppexr 23a to set its tail end. At this tiﬁe,
the form stopper 27, being arranged so as to be slidable along

20 the support member 16, will be evacuated in a direction of
arrow 27A by the force of the validation sheet 13, thexreby not
blocking the advance of the validation sheet 13.

A portion of the record paper passage between the
printing section and the record paper detector 26 is shared in

25 common by the slip sheet 12 and the validatioﬁ sheet 13. The

record paper detector 26, which is an ordinary optical sensor,
- This Sheet Has Been R,
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| east two record paper transfer means are operated ,~5|nultaneously to
transfer the record péﬁér Fur t her not e, accordlng‘to anot her aspect
t he i nvention, in the above-nmentioned printer whifey A tion to th

above- ment i oned structure, further includes a st
comon drive source for at |east two record paper
nmeans |nterposed bet ween the record paper transfer

nmeans an

oper abl e by an electric notor, count

3

10

15

20

25

is disposed at a position that allows detection of both the
validation sheet 13 inserted as indicated by arrow 13A and the
slip sheet 12 inserted as indicated by arrow 12A.

While the opposed type recording sheet detector 26 is
used in this embodiment, a reflection type optical detector or
a méchanical type detector may also be used for detection of
both types of recording sheet.

Upon completion of setting the validation sheet 13, the
platen 2 and the paper hold rollers 6 evacuated from the record
paper passage are driven in the direction of arrow 25A by the
plunger 28 iﬁ a manner similar to that for the slip sheet 12,

with the validation sheet 13 being interposed between the drive

of

rolleré 5 and the hold rollers 6. Under this condition, the

print head 1 starts printing while rotating the rollers 5 and 6
in difections of arrows 5A and 6A, respectively.

Since the validation sheet is of a fixed size, its
print starting position is determined when it is set. Upon
start of printing, the validation sheet 13 is forwarded in a
direction of arrow 13B.

In both of the two kinds of record paper, the ends
thereof can be detected when the record paper is transferred
upwardly and passed through the record paper detectqr 26 and
the ends thereof remove the shut-off of the optical axis 26a of
the record paper detector 26. Since a printable range Jjust
after detection of the ends is equal to the remaining length of

the record paper passage, this is calculated by a control
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means for counting the,nynber of drive steps of the stgg nDtor and nenory
means” for storing a gi%eh nunber of steps fromthe cuts®ff pOSItlon of the
record paper to a given position in the printing part, ofhere. |s provi ded a
met had conprising the steps of: when the pluralityTe .

are desig - nated, setting the clutch neans in a no -connﬁ 1 AS 3t e; -

é

® .device using a CPU and the like to detect a printing limit,
thereby allowing printing in a predetermined range.
Referring now to Fig. 9, there is shown an explanatory'
view of an embodiment of the mechanism part of the printer
5 according to the invention. This mechanism part includeg an
additional print mechanism for continuous sheet printing in the
mechanism previously described with reference to Figs. 7 and 8.
In Fig. 9, the same functions and parts as in the previous
embodiment are given the same designations.

10 In particular, Figs. 9A and 9B are respectively
schematic views of the prihting mechanism part constructed
according to the present invention, illustrating the éonnéct_:_ion
between the respective record paper transfer mechanisms and a
motor. .

15 A step motoxr 9, which serves as a p&per feed power
source, is mounted on the inside of a right side frame 17b and
a motor gear 41, which is fixed to the motor shaft of the step
motor 9, meshes with a gear train disposed on the outside of
the side frame 17b. Intermediate gears 42, 43 and an

20 intermediate gear 44 are rotatably supported by a shaft (not
shown) fixed to the side frame 17b, respectively. A drive gear
45 is fixed to a drive gear shaft 45a which is zrotatably
supported by the right and left side frames 27a and 17b. A
drive gear 47 and a drive roller 5 are fixed to a gear shaft

25 47a, respectively. In the present embodiment, there are shown

two drive rollers 5 and two hold rollers 6. However, this is
This Sheet Has Been R
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not limitative, but one drive roller 5 and one hold roller may
be used, or three or more drive rollers 5 and three or more
held follers can be used, according to the paper feed sizesf
paper feed capabilities and other conditions. The step motoxr
9, intermediate gearé 42, 43, drive gear 47, drive roller 5,
hold roller 6 and the like constitute a record paper transfer
mechanism for the slip sheets.

Also, in the present embodiment, the intermediate gear
43 and drive gear 47 are connected with the-motor 9 and the
record paper drive roller 7 is connected with the drive gear 47
by means of a belt 48, whereby the slip sheet 12 is held by and
between the hold roller 6 and drive roller 5 and is then
transferred. The structures of the plunger 18, plunger 28 and
the respective recoxrd paper téansfe:'mechanisms are the same as
in ?igs. 6 and 7 and the description thereof is omitted hefe.
Reference numeral 29 designates a coil spring which assists the
operation of the plunger 28. The coil spring 29lis disposed
such that, when not energized electrically; it can hold the
printing part in an open state.

The above-mentioned structures are basically the same
with the those of the mechanisms shown in Fig. 7.

Néxt, description will be given below of a record paper
transfer mechanism adapted for roll paper 11 which is one of
the continuous paper.

Reference numeral 45 designates a drive gear which is

connected with the intermediate gear 44 and is used to transfer
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detecting that the single sheet of paper is set at a gi ven position;

affer detecting of the &=hgl e sheet of papér, transfer- <3 ring the single
sheet of paper to a given printing start posit s after conpl etion
of .t he above step, connecting the cl utch nmeang;

-

and drive the roll papexr 11, and clutch means is interposed
between the drive ‘gear 45 and the drive roller 3.

Referring now to Fig. 1ll, there is shown a detailed

view of an electrically operated clutch 80 portion of the above
5 clutch means. '

The clutch 80 is disposed coaxially with the gear shaft
45a. In the clutch 80, when a clutch electromagnet is
electrically. energized, then the clutch electromagnet 71
attracts and fixes a clutch plate 72, which :I.s- stably pressed

10 ° against the clutch electromagnet 71 by a compression spring 73,
at an arbitrary position to thexeby stop the clutch plate 72
relative to an external member such as the frame 17b forming'a
mechanism. In this state, if the step motor 9 is ope:catéd,
then a clutch spring 74 is going to rotate with the rotation of

is the gear shaft 45a but, because the clutch plate 72 in
engagement with the loosening side of the clutch spring 74 is
stopped with respect to the frame 17b, the clutch spring 74 ‘
starts to loosen from the side thereof facing the clutch plate
72 and thus the drive foxce of the geaxr shaft 45a is not

20 transmitted to the record paper drive rollexr 3, so that the
drive roller 3 remains stopped. On the othexr hand, when the
clutch electromagnet is not enexgized electrically, then tha
clutch plate 72 is neither atﬁracted nor fixed so as to be
rotatable and, because the clutch spring 74 is disposed in

25 tightening a grip on the gear shaft 45a, the clutch plate 72

engages with one end of the clutch spring 74 to xotate the
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after connectlon of thess| utch means, executing a ’Lxen prlntlng _
According to the above-tenti oned structure of the inventilo IS possible
for the host conputer to desig- nate a selection as to whi ch of a cut sheet
of .paper and continuous sheets of paper should be prin it is _
possible to drive the record paper transfer neans that TG to the

desi gnate@ record paper. Al so, when two kinds of recokq oap&qu X t he
cut sheets and ;

»

drive roller 3, so that the drive power can be transmitted.

The hold roller 4 is pressed against the drive roller 3 with a
proper pressure to thereby hold the roll paper 1l therebetween.
The roll paper 11 is supplied from a roll paper supply
paft 90 (see Fig. 10a) disposed externally of the record paper
passage, is passed inside the arm 25 supporting the platen and
through the above-mentioned drive roller 3, is passed through
the paper'guide 21, and is finally discharged externally. The
print head 1, which serves as one and the same printing part to
10 exécute both priniing onto the cut sheeﬁ paper;including the
slip paper, validation péper and the like and printing onto the
continuous paper 4including the zxoll paper and the like,
includes therein wire pins la. According to the print head 1,
the xoll papar 11, slip paper 12, or validation paper 13 is set
13 between the print head 1 and the printing platen 2 and printing
15 then exccuted by means of the ink ribbon 1b.
Next, description will be given below of the operation
of the preseni embodiment. |
(1) Printing on rolled sheet
20 When printing is executed on only the roll paper, the
roll paper 11 is wound round the drive roller 3, is passed
between the platen 2 and the print head, and is set at the
printing position thereof. In the thus set state, similarly as
in the above-mentioned slip pxrinting, if the plungexr 28 is
25 electrically enexrgized, the’n there is produced a printable

state, that is, the clutch 80 can-be comnected with the step

This Sheet Has Been Replaced
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conti nuous sheets ared?g th designated fromthe host conﬁpter the two ki nds
of record paper are bokh! trans- ferred and printed, t'epeby real i zing

sel ectively a func- tion to | eave the contents of thef§
conti nuous sheets. Further, when printing the co
sheet at the sane tine, settlng of the cut sheet at t "L

S executed while the transfer of the continuous sheets is stop
general,*in the sinulta- neous printing in the continuous sheets and cut

sheet . _ .
s motor 9. In this state, if the power of the step motor 9 is

converted to the rXotational force of the drive roller 3 in a
direction of an arrow 3A to thereby feed the roll paper_llf
then printing can be execute& on the xroll paper 11 in
5 synchronism with the driving timing of the print head 1,
similarly as in the above-mentioned case. In this printing
operation, the drive roller 5 and hold roller 6 are rotating
but no problem arises because the slip paper 12 is not set.
In order to use the present p:.:inter as a receipt
10 issuing machine, cutter means may be generally provided in the
end portion (not shown) of the printer extending in a direction
.of an arrow 11A and the roll paper printed may be cut to a
proper length.
Also, in.order to use the present printer as a jourﬁal
15 machine, winding means for winding the printed roll paper may
be provided in the extended portion of the printer extending in
the errow 11A direction so that the printed peper can be
recorded and kept.

12) Printing on slip sheet

20 The printer is initialized in the following manner. A2s
shown in Fig. 10; a slip sheet 12 is positioned by a form
stopper (not shoﬁn) with the hold xroller 8 opened; the
plunger 18 is energized by a péper presence signal issued when
the optical axis of the record paper detector 26 is shut-off;

25 the motor 9 is then driven. As a result, the slip sheet 12 is

held between the drive roller 7 and-the hold roller B, and is

\
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chart of“a nmet hod for controlling a-
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15

20

25

forwarded along the sheet guide 21 to a position where its head
end is past the pfinting section, which is opened. The slip
sheet 12 is then ready to be printed.

When the plunger 28 is electrically energized, then the
printing part is closed and the platen 2 is set at a
predetermined position to thereby provide a printable state as
shown in Fig. 9. In this state, the clutch 80 is then
disconnected so that the driving force of the step motor 9 is
not transmitted to the drive roller 3. Thus, only the slip
paper 12 is held and transferred by the drive roller 7, hold
roller 8, drive roller 5, and hold roller 6 in the arrow 12A
direction in synchronism with the driving timing of the print
head 1, so that printing can be executed on the slip paper i2.
In this operation, even if tﬁe roll paper 11 is set and it is
a pressure sensitive paper, any understandable printing will
never be found on the roll paper because the roll paper is not
forwarded.

(3) Printing on validation sheet

The printer is initiélized in the following manner,
when printing on the validation sheet. The validation sheet is
set with the hold roller 8 in a closed state, in contrast with
the state shown in Fig. 10. If the optical axis of the record
paper detector 26 is shut-off, then a sheet presence signal is

generated. The validation sheet 13 is then ready to be

printed.
is Sheet Has Been Replaced
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~carbonl ess duplicating _paper is used as the conti nuoussheets. Fig. 1
is a functional block dtagram of the whol® structuxr® of a printer
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printer according to Rhg I nventi on; Fig. 5is a flewchart of a nethod
for controlling a ‘pri nter accordi ng to the inventioh:

;. if the plunger 28 is electrically energized, then the
printing part is. closed and the platen 2 is set at a
predetemmined position to thereby provide a printable state as
shown in Fig. 9. In this state, the clutch 80 is then

5 disconnected so that the driving forxce of the step motor 9 is
not transmitted to the drive roller 3. Thus, only the
validation paper 13 is transferred by the drive roller 5 and
hold roller 6 in fhe arrow 12A direction in synchfonism with
the driving timing of the print head 1, so that printing can be

10 executed on the validation sheet 13.

(4) Simultaneous printing on slip sheet and roll sheet

In a security slip printing case in which the same
contents are printed simultaneously on the slip paper and on
the roll paper, the roll éaper is set as the pressure sensitive

15 paper and the clutch 80 is set in the connecfed state similarly
as in the above-mentioned joufnal machine. Then, the slip
_paper 12 is set and the slip paper 12 is printed over the
rolled sheet 11 at the printing part. If printing is executed
in this state, then the same printing contents can be printed

20 simultaneously on the slip paper 12 by means of the ink ribbon
and on the roll paper 11 by means of pressure of the wire pins
la. Since the amount of feeding of the slip paper 12 is equal
to that of the roll paper 11, no problem arises, for example,
there is nor possibility of the two kinds of paper shifting

25 from each other.
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- 5- - Fig. 6 is a flowchart of details of a proce,ssJ ng for gui di ng
the leadi ng end of recefd paper according to the I_NViERt i on;

In Fig. 12, there is shown a block diagram of a record

paper control sysfem according to the preéent invention. In

this figure, transfer means for transferring the slip sheet or

validation sheet is always connected to a power source and is

5 also connected by means of clutch meaz;s to the continuous paper

such as roll paper, journal paper or the like. According to

the invention, there is employed clutch means of an

electrically operated type and, therefore, it is possible to

antomatically select one of the record paper transferring

10 methods responsive to the operation of means which sets the
kinds of printing.

Referring nOW'tb Fig. 2, there is shown a block diagram
of control circuits which are used to realize the present
invention, in which refe:cer-zce numeral 100 designates the

15 mechanism part of the prinﬁer previously described in
connection with Figs. 8, 9 and the like. The mechanism part
100 includes a_print head 101, a combined mechanism 102 of
printing part openiﬁg/closing' mechanism and transfexr part
opening/closing mechanism, a combined mechanism 103 of transfer
20 part opening/closing mechanism and passage shut-off mechanism
103, a step motor 104 which serves as a power source for
transferring the recoxrd paper, a clutch 105, a record paper
detector 106 and the like. 1In this figure, reference numeral
60 designates a central processing unit (CPU). The CPU 60
25 includes a ROM 61, a RAM 62, an interface 63, print mode seiect

means 64, a light emitting diode 65 . which is a kind of erxrror
—___—/——__——-——__.—_— .
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Fig. 7 is a schematic view of the structure of the ppinter mechani sm part
and the operation of the: respective nechanisnms by tHgzkinds of record

paper according to the invention; Fig. 8is as tic view of the
structure of the printer nmechani smpart and the 18 By he
respecti ve nechani snms by the kinds of record p LT %) BEEN t]he
|nvent|on Fig. 9 is a schematic view of the prin 2 nifsm of
the invefition, illustrating connection ‘

© display means, a head control circuit 71, a plunger control
circuit 72, a plunger control circuit 73, a motor control
circuit 74, a clutch control circuit 75, a detect circuit 76
connected to a record paper detéctor which is used to detect

5 the presence or absence of the record paper, and the like. A
switch 64 is as the print mode select means for selecting
printing modes. In accordance with the states of the switch
64, it is decided whether printing should be executed on the
slip paper oxr the validation paper. |

10 Reference numeral 60a shown within ~the CPU 60
designates a built-in timer; 6la, a memory part for storing the
number of steps of the step motor required for drawing out the
leading end of the record paper from a form stopper position
within the ROM 61; and 62a, a counter, a kind of counting

15 means, for counting the number of drive steps of.the step
motor.

If print data is input from the interface 63, then the

print data is taken into the RAM 62 once. Then, the CPU 60
decodes the print data, reads out from the ROM 61 the data of

20 character font that corresponds to the data code, and controls
the printer mechanism part by means of the motor control
circuit, head contrxol circuit and plunger control circuits,
thereby executing the printing..'

The printing mode can be selected by use of a panel
25 switch which is drawn out from'a circuit base plate to the case

of the printer, or alternatively, by use of the data code that

ThlS Sheet Has Been Repl
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between the respective _record paper transfer nechani;ﬁs and a notor;
FLg. ‘10 is a schenatldgﬁewvof t he appearance of gdie “printer nechani sm

part and the structure of an enmbodi ment of aj NSk
t he i nven-

clutch

tion; Fig. 11 a detailed vie ) - - ed
80, a kind of clutch neans, used in a prrir : .

t he inveption; Fig. 12 is a block diagramof a record papér—eéntrol

10

15

20

25

is input from the interface 63. Generally, in the POS printer
connected to a host computer, it is convenient to select the
record paper by use of the data code, that is, by use of
commands. |

Referring now to Fig.l, there is shown a functional

block diagram of the whole structure of a printer according to

"the invention.

In Fig. 1, reference numeral 351 designates a host
computer which sends commands, print data and the like to the
printer; 352, data receiving means for receiving data codes

from the host computer through the interface; and 353, command

analysis means which analyses the data codes and discriminates

the print data from the command code for setting various
commands with respect to thé printer. The analyzed data is
stored in designated record paper memory means 354, data memory
means 355 and the like.

Part of the command code is gxecutéd by control means 356
to thereby control the functions part 357 of the printer. 1In
accordance with the designation of the record paper, one of the
above-mentioned kinds of xrecoxrd paper is selected and a
transfer mechanism corresponding to the selected recoxd paper
is driven by the control means. Reference numeral 358
designates a record paper detect part which is used to detect
the record paper. When the record paper detect part 358

transmits information on the record paper to the control means

This Sheet Has Been Repiaced
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system according to the_invention; and, Fig. 13 |s,ai bI ock di agram of a

record paper control o=!system accordl Ng to the pri o
Description wll hereunder be given of an enbodi- ne ng
according to the invention with refer- ence to the afgom rBEENN QS .
Record paper used in the distribution industry is, in ge assiffed
Into a cut sheet of record paper and conti nuous sheets of record pap The
cut sheet of ' :

) 356, then the control means 356 executes the optimum control

that corresponds to the record paper detected.
Now, in Fig. 3, there is shown an explanatory view of
an embodiment of command analysis means according to the
5 invention, illustrating an example of a command, which is
included in the command codes, for designating the record
paper. Specifically, Fig. 3A shows the code data that is
transmitted from the host computer. Reference numeral 401
represents the code data which represent the record paper being
10 designated, and 402 shows the content of the code data. Fig.
3B designates a data structure of 8 bits in v;vhich, for example,
.the lower 3 bits represent respectively the presence of the
record paper designation, absence thereof, and removal of the
designation, .in the term of 1 or O. The lower first bit
15 represents the continuous paper, the lower ‘second bit
represents the slip paper, and the lower third bit represents
the validation paper, respectively.
The continuous paper and one of the two kinds of the
cut sheet paper can be designated at'the same time and, as
20 described above, the record paper transfer mechanism is
controlled by the control means to thereby be able to realize
the copying printing. 1In the illustrated embodiment, when the
copying printing is necessary, the pressure sensitive papef is
used as the continuous paper.
25 Referring now to Fig. 4, there is shown a flow chart of

steps employed in an embodiment of a method for controlling a
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record paper includes paper of an unfixed size so callﬁdislip paper and

paper-

journal paper to be kept as a shop's record and rec

for

i ssuing a receipt.

10
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25

‘having a relativeky fixed size and a pluralit
call ed validation paper. The continuous sheets of riih"ﬂ Sﬂﬂﬁérmsﬁg

»

| pt pﬂ@ﬂAC‘EB be uged

printer according to the invention, illustrating a printing
controlling method when printing is executed on the cut sheet
paper.

Upon receipt of a print command, the print data is
written to the RAM 61 (Step 201). Then, the mechanism section
of the printer is initialized (Step 202) and the plungers 18
and 28 are set in their extended (pushing) state, thereby both
the printing part and the recording paper passage are opened
(Step 203). The print mode, i.e., the recording sheet type, is
selected (Step 204). For ordinary slip sheets, the print mode
is set to a slip mode (Step 205), and for validation sheets,
the print mode is set to a validation mode (Step 211).

In the slip mode, the level of the detector 26 is
checked fo confirm that the iecording sheet has been set, and
the printer waits until the detector 26 turns off. After the
detector 26 has been turned off, the plunger 18 is set in a
retracted (pulling) state éndtthe_ﬁorm stopper 27, which blocks
the recording sheet forwarding paih, is made ready to forwaxrd
the recording sheet 12 (Step 206). The recording sheet 12 is
forwarded to the printing part and the sheet head is aligned
(Step 207); Then, the plunger 28 is set in its retracted
(pulling) state to make the printer ready for printing by
closing the printing sectioﬁ (Step 208). While driving the
print head 1 and forwarding the recording sheet 12'(Step 209),
the position at which the tail end of the recording sheet 12

passes through the detector 26 is monitored (Step 210). When

is Sheet Has Been Replaced
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thé detector 26 has been turned on, a recording sheet
forwarding amount’ up to the print limit is stored at a
predetermined address in the RAM 62, and the recording sheet 12
is forwarded and the print head i is driven, both continuously,
until the print data ends or the print limit is reached while
decreasing the sheet forwarding amouht in synchronism with the
recordiﬁg sheet forwarding operation (Steps 216, 217, and 218).
After the recording sheet 12 has been forwarded by a
predetermined amount (Step 213), the printiné operation is
brought to an end (Step 220).

In the validation mode, the recording sheet 13 is set

.(Step 211) and the plunger 18 is set in a retracted (pulling)

state (Step 212), similarly as in the slip mode. Sheet head
alignment is not necessary.for validation sheets, and the
recording sheet 13 must be forwarded only by an amount required
by a recording sheet forwarding code included in the print
data. The recording sheet 13 is forwarded and the print head 1
is driven, both continuocusly, until the detector 26 is turned
on (Steps 213 and 214). The same operation as that in the slip
mode then follows.

Referring now to Fig. 5, there is shown a flow chart of
steps of a method for controlling a printer accoxrding to the
invention, illustrating a method for controlling a seéurity
mode in which printing is executed on the roll paper, which is

a kind of the continuous paper, and on the cut sheet paper.
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Referrrng now to Figs. 1QA and 10B, there is shown an
t he whol e nechani sns pa¥t of a printer accordrng to tIf
is constructed to be able to accombdat e various kind

In_ Fig.

printer,

pl anatory view of
o) whi ch
SHEET dASPBEEY
10A, there is shown a general appearance view,of thREmBAEgENt
and in Fig. 10B there is shown a schematic view Of - |

of a print head used in the nechanisns part of the present printer. I n

Fig. 10B,

IS
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ref erence nuneral 1 designates a

Upon receipt of a print command, the piint data is
written to the RAM 61 (Step 301). Then, the mechanism section
of the printer is initialized (Step 302) and the'plungers 18
and 28 are set in their extended (pushing) state, thereby the’
recording paper passage are opened (Step 303). Then, it is
checked whether the mode is a security mode or a cut sheet
mode. (Step 304) When printing.is executed on the cut sheet
oﬂly,'the clutch means is disconnected and the roll paper
transfer mechanism is set in the disconnected state thereof.

| Then, the processing moves to Step 5 or Step 211 in Fig. 2,
where the cut sheet printing is executed.

In the security mode, the processing advances to Step
305. After then, the plunger 18 is pulled (Step 306) and the
leading end of the recoxrd péper 12 is drawn out (Step 307).
After then, the clutch is connected (Step 308) and the printing
is executed from Step 207 in the cut sheet printing routine
shown in Fig. 4.

By means of such printing method, it is possible to
accommodate every kind of printing forﬁ demanded in the POS
market with a cut sheet printer.

Also, by connecting the clutch after the record paper
12 is set at the printing position, it is possible to save the
amount of use of the roll paper used as the journal paper.

Finally, referxring to Fig. 6, there is shown a flow
chart of the details of Step 208,_which processes the drawing

out of the leading end of the record.paper, in Fig. 4 and Step
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mai n body of the print head and 1 a stands for a pIuraLL¢y of wire pins
for printing which are:?bspectlvely used to forn1dﬂ1§,
wire pins, as shown in this fig- ure, are arrangqdd
interval fromone another and can be reciprocate nd EB@MEan of §arrows
1A, 1 Bto print characters, synbols and the like. The nectamtsns part
has the above-nentioned print head 1 therein and includes nmechanisns which =
are able”to shuttle the print head 1 right and left to thereby print three
or noré kinds of record paper, and

* 307 in Fig. 5. A predetermined value K of the step motor

stored in ROM 61 is read out (Step 251), data stored in RAM 62
is reset (Step 252), and the record paper is transferred while
incrementing a counter N (Step 254), and these operations are
5 executed repeatedly until X = N (Step 255). When K = N, then
the processing advances to next step. The record paper
detector 26 is used to confirm whether the record paper is set
normally in the record paper passage.(Step 256) 1In this case,
when the record paper has been detected, then the Step 208 and
10 its following Steps in Fig. 4 are executed. However, if the
validation paper is set in érror, then the detector.tﬁrns on
-because a relationship of I; > I, is obtained. This means that
the kind of the record paper may be wrong, or that although the
slip paper is selected, the élip-paper may not be transferred
15 correctly. For these reasons, the light emittiﬁg diode 65 is
turned on to thereby alarm and display the error of the record
paper (Step 257) and the printing is stopped. (Step 253)
As described above, by elaborating the recoxrd paper
passage and by adding a process step for record paper detection
20 by use of the elaborated recoxd paper passage, it is possible
to detect the incorrectly set record paper, the mis-section of
the kind of the record paper and other inconveniences.
In the present embodiment, as an example, description
has been given heretofore of a printer which incorporates a
25 print head of a shuttle type. However, the invention is not

limited to this, but an oxdinary 'serial print head, which
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description will be given bel ow of the structure of the nechanlsns part

‘Now, -Fi gs.

t he nechani sns part of a printer according to tiHE§ Ny
operations of the respective nechani sns accor di

7A to 88 arQ:respectlver schemati c ews ofi the structure of

ng togxk,

record paper. In particular, in Figs. 7A a&é—7p B: g“gnls shpwn t he

operation of the present printer when the printer is used as a
Ref erence nuneral 1 designates the

printer.’

a

10

15

20

25

includes a print element consisting of 7 pins or 9 pins
respectively arranged longitudinally, can. be used to provide
the same effects as in the above-mentioned print head. '

As has been described hereinbefore, according to.the
present invention, three kinds of record paper passage systems
are employed and a printing part can be used in common. Due to
this_structure, the invention can provide a printer which alone
can cope with various kinds of record paper used in the POS
market.

According to the invention, it is possible to construct
a printer which is able to execute not only a slip mode for
printing on slip paper of an irregular size but also a
validation mode for printiné onlvalidation paper by use of a
single print head, and also which can be made compact in space.
That is, the invention can provide a printer of high utility
value.

According to the structure of the invention, the record
contents on the cut sheet paper can be left on the continuous
paper as need arises and, therefore, the present printer can be
used in a site which requires security such as keeping of the
record contents and the like.

According to the structﬁre of the printer mechanisms
and control means of the invention, even if an operator is
going to insert the slip paper in error in the validation mode,

the record paper in error in the validation mode, the record

. paper shut-off mechanism detects -such error insertion and

/
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print -head on which the _print wire pins or print elene la are disposed
transversely in a lines#Printing is exe- Tuted by neans::0f an ink ribbon
(not shown) on the record paper disposed between the print head 1 and a
platen 2 arranged opposed to the print head 1. The g~

for exanple, a so called "shuttle print- ing device i§HE€TaHASGREEN
right and left by a notor (not shown). Reference n I mﬂnﬂﬂﬁ)gnat S a
ri bbon cassette which stores an ink ribbon therein. : '

. - prevents the slip paper from being printed. Also, when the

slip mode is designated, if the validation paper is inserted in
erxror, the trailing end of the record paper is detected before
the leading end of the recoxd péper is guided to the.printing
5 start position of the record paper, due to the structure of the
record paper passages elaborately employed in the invention,
that is, such mis-insertion can be detected as an error. This
means that various kinds of record paper can be detected by a
single detector and thus the present invention can provide a

10 printer which is very useful in costs as well.
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1. A printer capable of printirig' at least two types of
record paper (11, 12, 13) at a printing part thereof
having a print head (1), comprising:

10

15

20

25

.30

35

first record paper passages (22,24) and first record

" paper transfer means (20, 50) for transferring a cut

sheet of paper (12);

second record paper passages and second record paper
transfer means (5,6,7) for transferring continuous
sheets of paper (1l1);

an interface (63) for transmitting and receiving data
codes for information of said printer including a
control command, printing data to and from a host
computer (351); - '

data receiving means (352) for receiving said data
codes of said host computer (351);

command analysis means (352) for interpreting said
control command of said host computer (351);

memory means (354) for storing designation of said
each record paper type recognized by said command

analysis means; and

control means (356) for controlling said transfer
means according to ‘said stored designation of said

record paper (11,12,13).

A printer as claimed in Claim 1, wherein when said record

paper designation represents a plurality type of sheets
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Ref erence nuneral 5 desjignates a record paper drive roller for transferring
the record paper. The rggord paper driveToller 5 is CHRRES a

transm ssi on system such-as—gears or the like to a pq

sSHEEpE ]
such as a notot or the |j rence nuneral 6 designat eg bBBEpAper
hold roller diépﬁ)ﬂﬂ“‘ﬁﬂ“ “ i\i,te pgsjtion to the record—paped dri
“* c - - .

roller 5 and is red by “@an arm25. Simlarly,

of record paper (11,12,13), said first and second record
paper transfer' means are operated simultaneously . to
transfer said plurality type of sheets of record paper.

5 3. A printer as claimed in Claim 1 or 2, further comprising
third record paper passage and third record paper
transfer means for transferring another cut sheet of
paper in addition to said cut sheet of paper.

10 4, A printer as claimed in one of the preceding Claims,

further comprisings:

a step motor (9) serving as a common drive source for
said first and second record paper transfer means;
15
clutch means (80) interposed between said second
record paper transfer mechanism and said step motor
-(9) and electrically operatable;

20 count means for counting drive step number of said
step motor (9); and

memory means for storing a predetermined number of
steps from a top end position of said record paper to

25 - a predetermined position in said printing part.

5. A method for controlling a printer capable of printing at
least two types of record paper at a printing part
thereof having a print head, said printer comprising:

30 first record paper passages and first record paper
transfer means for transferring a cut sheet of paper;
second record papexr passages and second record paper
transfer means for transferring continuous sheets of
paper; an interface for transmitting and receiving data

35 codes for information of said printer including a control

command, printing data to and from a host computer; data
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2 is also fixed to the_ arm25. The arm25 is arranged.sp as to be swi ngable
i.n directions of arrows-3i25A and 25B around a suppgq ufc0|nt 25a by a
plunger 28. A print- ing part opening/closing nec JHHB@H

of the platen 2, mm Elnu)mlj 28. Al'so, a t}ansfegatt E

openi ng/ cl osi ng! rTEI ll ﬂﬁsts 2331' nly of t ‘ Hl d
roller 6, arm 25 ahd Pl unger 28. *Furthet® a ecut sheet t r ansT er~mechani
consists mai nly of t he above-nenti oned conponents and the record paper

drive roller 5. The printing part open-

; receiving means for receiving said data codes of said
host computer; command analysis means for interpreting

‘said control command of said host computer; memory means

for storing designation of said record paper type

5 recognized by said command analysis means; and control
means for controlling' said transfer means according to

said stored designation of said record paper; a step

motor serving as a command drive source for said first

and second record paper transfer means; clutch means

10 interposed between said second record paper transfer
mechanism and said step motor and operable by an electric

motor; count means for counting the drive step number of

said step motor; and memory means for storing a given

number of steps from the cut-off position of said record

15 paper to a given position in said printing part, said
method, when said plurality of sheets of record paper are
designated, said controlling method comprising the steps

of:

20 setting said clutch means in a non-connected state;
detecting that said first record paper is set at a
given position; L

25 transferring said first record paper to a given
printing start position after detection of said first
record paper;
connecting said clutch means after completion of said

30 transferring step; and
executing a given printing after said clutch means is
connected.
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i ng/ cl osi ng nmechanism 4Q_is used to change a di stance between the prlnt
head 1 of the printing paft and the platermr 2. The prlnbrﬂg part
openi ng/ cl osi ng mechani sm 40 and the transfer part opening/closing
mechani sm 30 share in common a drive source and the_arm 25 that serves as a
transmtting menber. Ref erence nunggal 7 des
drive roller and 8 designates a record paper hold
at the opp05|te position to the record paper driv
paper hoId roller 8 is

ABSTRACT

A printex including a mechanism part which permits selective

printing on cut sheets (12) of record paper and rolled sheet

10 (11) of record paper, in which the designation of the record

paper can be set from a host computer and, if two or more

kinds of record paper are designated at the same time, the

- respective kinds of »record paper can be transferred

simultaneously to thereby be able to print the printed

15 contents of the cut sheet paper on the continuous paper as

well. The printer which can accommodate various kinds of.

record paper, is simple in structure and highly reliable. It

includes an inexpensive printing mechanism (1) which provides

a good space efficiency, can selectively print cut sheets

20 (12) and continuous paper (11) with a high efficiency, and

can print the printed contents of the cut sheet paper (12) on

the roll paper (11l) at the same time. A method for
controlling the printer is also disclosed.
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u?) ammandpcsm&hmgabl e in directions D.f arro\ry& .;I’}rgA ar ound

uppor J_kgﬁ“\gy a plunger_18. ,A record paper #t ransf } chani sm
(:Hl‘ﬁ'%f th recor'Fl:da r dilive roller 7, record paper hold

er:F8 rmé@g@r@&ﬂ—&ﬁj‘er 18. Also, a transfer part-opening/closing

an| &0 consists mi nly of the plunger 18, arm 19 ane~Le ord pape

hoI d rol I er 8. Reference 21 designates a record paper gui d&ll&\/rs

record paper trans

portion 2la throug HOST 4
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which the platen 2 can extend and a notch portlon 21b ’through V\g- h the
drive-roller 6 can pass:4Ref erence nuneraf 22 desi gnates a recor ,Z;
passage t hrough which a’ sl p, that is, a kind of the cut” sheet of record
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- 8 - paper,

I's guided, and the record paper passag

3\62 Jogﬁz wth a
record paper passage 23‘¥or val i dation paper, which wi tdssed
later, and is then connécted to a

M= FBBLBL K K%

.| THIS SHEET HAS BEEN-

REPLACED
FlG. 3A

ESC ¢ Q m
401 402

‘ L‘H ;.__ ;:1 RST RECOR® P/LPER

44 22 SECOND RECORD PAPER
4| 33 THIRD RECORD PAPER

Flewse T T

- ,@’ NO RECOR® PAPER DESIGNATION - oR-REMDUAL
1= ,QECOR'D PAPER DESIGUATION )
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recor-d paper passage 24. l/(
arrow 18A} Is transmtted to a formstopper 27 tha B1~ocks

di mect’i ons of

the recordi ng paper passages 22, 23 t hrough

The operation of the pl unger

18 (e

cranks 14, ‘15 and a support

neqber 16 which serves as a dead end stopper for positioning the recording
sheet. A passage shut-off nmechani sm 35 consists nmainly of
conponents. Each of the plun whi-rch servejfas

sources for the shuttl-e novenents,

PRINTING IS
[ [HSTRUCTED

1%

ef erfabl y

\ | 2017
PRINTER
MECHANISH > —
PART 1S ' 2
IN] F1A L1250 - <02
PL uN&ERSE
/T, 2% AR
PUSHED ~—203
IF PRINTING l
l;'lgfg ;_SE 57 VALIDATION
¢ ¢ ;

204

PLUNGER /S

205
PLUNGER /8
(S5 PULLED ""2 06
LEAB 177 ~ . '
oD aFiEcoﬁ.f) . ~207
PAPER {12 1S , )
DRAWN OUT- T oeeR — L_208
/1S PULLED r
AT 209
HEAD 15 -
PRIVEN
AL eorD
ECOo
- PAPER IS ZIE N 210
- TRANS FERRE PETECTO,

[ 212
IS PULLED
. 0 . “
| 273
~ HEAP 15 DRIVEN
| AND RECORPD PAPFER
y . 4S5 TRANSFERRED,
PETECTOR
& IS on?
N\_2174
PRINTING 215
LIMIT IS SET| ~— -
216
=—— JEAD 1S PRIVEMN ~
AVD RECORD
PAPER 1S
TRA N SFERREP

~IF PRINTING
REACHES LIMIT 2

——TF PRIV TING
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OR  poT

RECORP PAPER — T~

/S TRANSFERRE®D
A GIVEN AMOVNT

220
V4 )
7 . .
EAPED

PRINTING IS
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constructed as plunger of a state nenory type which InCQ[ por a_mgnet
therein. This is becauéﬁ\such type of plunger does not - c@nsunngg/ﬁél_to
hold the state thereof wastefully. In this case, as a drive circuit to
drive the plungers, there is enployed a bipolar type cir- cuit which is
able to flow current's in both directions. A record paper detector 26 IS
an ordinary optical sensor of an opposed arrangenent t, ‘
cal axis 26a, which is able to detect the presence or
paper .in accordance with the fact

FIG. 5

PRINTING

1S INSTRUCTEG— R0 |
PRIA:TE'R I IF Rz—co&ﬂ PﬁPm?
MECHANISM 1~302 y S seT 7
PART IS -
INI T 1ALIZED
S /////ﬂ ™~303
PLUNGERS IF SLfng iy
18, >89 #RE ) Mo%zz.ac‘r@’
PUSHED
: 304 PLUNGER (5]
IS PULLED —.._306’
- . _ LEAPING END OF
ST e ) . | RECORD PAPER 12 /S
DiS ConNECTER-308 DRAWN 00T
™307

VALIDATION CLOTCH s ]
=} - | COMVECTED_| 308

IF KIvD OF  SUPY
S| M GLE PAPER

(211 ) .
IS SELEcrEzD? :
; _ _ I —

{

{

-_
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that the optical axis 26a is shut off or not.

as, the slip or the Ilkéf?s gui ded through‘the record p&pér

The repord

papéﬁ/ﬁgl§uch

passage

extending al ong arrows 12A and 12B when it is printed. Wien the record

paper .12 is set, the record paper 12 is positioned based o
stopper 27 and the presence or absence of ‘the record paper|

detected by the record paper detect 6. Aft
the record paper 12, the plunger ?&é
dlrectlon of an arrow 19B to thereby

E'S

PL(//‘vGE/? /8
/S PULLED l\,206‘

GIVEN VALGE |
(K) 15 READ
ouT.

1

—~25]

COUNTER ()
IS RESET +~—252

<

MOTOR IS

£yt DRIVEN L
253~ srep

CoUNTER wr— P

rat to nove the

conpl eti on} of

2

S5

he form

e s

]

/S INC RE”%T’:’ZIL

IF k=N ¢

IF PETECTOR
IS OFF ?

256

RECORD PAVER | | 5=
ERROR IS 257

PISPLAYED. [

PRINTING S | =
StopED. T— 20

FLUNGER

AY /S PULEDN

—208
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cl ose the record paper ;;ansfer part, and at the sane tipe the;ﬁ?r st opper
27,1 s operated in a dirgstion of an arrow 27A to releasgidit fr é record
paper passage to thereby enable the record paper 12 to be transferred. In

this operation, the printing part opening/cl ng -mechani sns 40 is noved in
a difection of an arrow 25A to be left in afclosed state.

. ﬂl
. T

. jtal

- o
b o

<

(9%

FIG. 7 F
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A stepper notor, as is ‘ygually used as a drive source @f forwardi ngg/
racordi ng sheets, is arggnged so that the transfer meéhani sns 10 an {—
are connected to a single drive source so that they can be operated in
synchronismw th each other. As the notor (not shown) ~is rqQtated, the
drivé rollers 7 and 5 are rotated in direc- tions of. arroyg -
respectively, while the slip - sheet 12 is forwarded by bei
bet ween i he
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drive rollers 7 and 5 and the hold rollers 8 and 6 con-ifrontingiqt)?ereto.
Wien.starting the printf#g, the record paper 12 is at :fairst -sentt& [J_
predeternmned pitch to tthe printing part, and after the | eading end of the
record paper reaches a predeterm ned position in the upper end of the

print part, the printing is started. Referring now to Figs. 8A and 8B,
there is shown a schematic viewto illustrate the operatiog_f, he_printer
of the ihvention when it is used as a validation printer. .

state of the printer& he tine a-vali

4

10 A

,.-/G/'.
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dation sheet is belng |nsg{ted while Fig. 8B shows the state mhg t he
priftef is in a printingperation. In these figures, t helgame p ?iﬁﬂ_ in
Fig. 7 are given the same reference nunerals and the desc¥iption thereof is

om tst ed here. A validation sheet is a type of cut sheet whose size is
fixed and which has a nunber of copying sheets attached thereto for
val i dat i or pur poses. To use the printer as a val.i dati ga~gheet printer,

a validation sheet 13 is inserted fromthe discharge si.de

~/G. |1
(3 72
, Ll o
C ___________________ -:ﬁ-‘:-i = //
—_—— e — "'—'——"""_C"“ : (
; 74 - 73
. A £5a
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(or fromthe top of the printing section) for normal print-_ing as
i pdicated by arrow 13A{,_’_v_?i’he printing part™ open- ing/clost Hganwal sm40 is
opened to set the validation sheet 13. This provides a ['arge cl earance at

t he..printing section, thereby allow ng easy handling of the validation
sheet, which is thick due to the attached copying sheets. - No | ong
record paper passage need be prepar %ZJE( orsfjmary valid
si.ze of avhich is of the order of 8. 8.5 'nches). T
passage :

B0
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28 formed by notching a side frame 17 of the printer guides the
sheet*lB in a direction: ﬂ}fferent P g _d_ val i dation

. W
L’ -

FIG. 1
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from.t hat of the slip sheet 12. The inserted validation _ "sheet 13 is

furthéer guided down to aftive at the dead end stopper 23a to set its
tail end. At this tinme, the form st opper 27, belng arranged so as to
be slidable al ong t he support nenber 16, wil |
direction

of arrow 27A by the force of the vallda(léMS fleiey

o
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t her eby not bl ocking the advance of the val i dati on sheet 13.

A portion of the record j5aper passage between t he ptlnting section and

the record paper detector 26 is shared in common by the slip sheet 12

afd the vali da- tion sheet 13. The. record paper detector 26, which is

an ordinary optical sensor, is disposed at a p05|t|on_that ~allows

detection of both the validation sheet 13 inserted ag THslistrER] Y BEE

arrow 13A and the slip sheet 12 inserted as indicateg by aﬁfﬁ‘ﬂ PABCEN |
REPLACEMENT SHEEL

L=

FIG. 3A

ESC c0 n

401 402

"¢ 666, oXXx

I'L—— 411:FIRST RECORD PAPER
412:SECOND RECORD PAPER

413:THIRD RECORD PAPER

FIG. 3B
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Wi | e the opposed type recordi ng sheet detector 26 is used in this
enbodi ment, a reflectlonftype opti cal - detector or a: nechanlcal type’
detector may al so be “used for detection of both types s ecording
sheet Upon conpl etion of setting the validation d

the platen 2 and the paper hold rollers 6 evacuated from
paper passage are driven in the direction of arrow 25A

28 in a manner simlar to that for the slip sheet 12, mnth t he
val i dati on sheet 13 being interp between the drive rollers 5 and
the hold roll - ?:7 gi

201

PRINTING IS INSTRUCTED

1 202
PRINTER MECHANISM »
PART 1S INITIALIZED

211
IF
DETECTO@) 6 IS OFF

203
PLUNGERS 18, 28 ARE PUSHED | 212
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ers 6. Under this condition, the print head 1 starts print- ing while

rotating the rollers 5 afg 6 in directiors of arr ous:*5A and 6A,
respectively. Simtice the validation sheet is of a fixed size, its
print starting position is determned when it is-set. Upon start

of printing, the validation sheet 13 is forwarded in a difection of
arrow 13B. In both of the two kinds of record pacJMG S

t hereof can be detected when the record paper is trans- - f

upwardly and passed t_Lgugh?gg'f{ecord paper

FiG. 5

301
PRINTING IS INSTRUCTED |
L 302 305
PRINTER MECHANISM -~ IF
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204
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207

211
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detector 26 and the ends thereof renove the shut-off of
axis 26a of the record paper detector 26.7
aft'er detection of t he efids
record paper pas- sage,
and the like to detect a printing limt,

CPU

printing in a predetermn ned range.

i s equal

FIG. 6
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Referring nowto Fig. 9. there is shown an explana- tory_view of an
enbodi nent "of the mechanégm part of the printer accordi ggto the invention.

Thi's nmechani sm part i ncl Udes an additi onal print mechar gw. conti nu- ous
sheet prlntlng in the nmechani sm previously described 0
Figs. 7 and 8. In Fig. 9, the same functions and parts™~asl &
enbodi - ment are given the sane designations. I n partlc---' A

and 9B are respectively sche- matic v ft rinting mechani S
constructed ffyii /d) T

‘a\,ed

FIG. 88 m\s\ﬁ(\\\“\\\\\\\\\\\\\\




accordlng to the present invention, illustrating the con- nection between
t he .respective record papgr transfer mechani sns and a notq
notor 9, which serves as a paper feed power source, IS no npga :
inside of a right side frame 1 .7b and a notor gear 41, -wh gf

the notor shaft of the step notor 9, neshes with a gear trai . qgﬁe &
the outside of the side frame 17b. Internedi- ate gears 42, 43 and an

i nternmedi ate gear 44 are rotatabl rted a shaft (not shown) fi xed
to the ? y fﬁ?fg' 5224 ( )
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stde frane 17b, respectively. A drive gear 45 is fixed to a drive gear
shaft* 45a which is rotatahly supported by the right and ¥igfj e r anes
17a and 17b. A driwve gear- 47 and a drive roller 5 are fixedf t0 a8
47a, respectively. In the present enbodiment, there are showa t wig
rollers 5 and two hold rollers 6. How ever, this is not limta
one drive roller 5 and one hold roller may be used, or three or
rollers 5 and three or nore hold rollers can be used, according to the
paper feed sizes, paper feed capabilities and ot her

gy
]
4

R
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conditions. The step notor 9, internediate gears 42, 43,drive gear 47,
drive roller %, hold roiFer 6 and the |ike constitute & ref-jy 0
transfer nmechani sm for the slip sheets. Also, in the grede
enbodlnent the intermedi ate gear 43 and drive gear 47 aré
t he notor and the record paper drive roller 7 is connected WrR

gear 47 by means of a belt 48, whereby the slip sheet 12 is held by amd
bet ween the héld roller 6 and drive roller 5 and is then transferred. The

structures of f:[£5: 7 7 _ .
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the plunger 18, plunger 28 and the respective record

PRINTER AND METHOD FOR CONTROLLING THE SAME

The present invention relates to a printer and
a method of controlling the same. '

Conventional printers for printing on slips, which is
one type of cut sheet, ﬁust genérally have a flat recording
sheet. guide of large area because slips comes in various sizes
-and may contain many printing lines. Few such printers
(genérally called "slip printers"”) allow the use of a rolled
sheet. '

A validation sheet, which also is a type of cut sheet,
is generally available in a re.gular size. However, validation -
sheets are multiple-layer sheeté, that is ,. each validation

- sheet includes plural copying sheets behind the front or top
sheet. Conventional printers | dedicated to 1xolled sheet
printing, on the other hand, have not been able to accommodate .
val:.datlon sheets along their recording sheet paths.

Fig. 13 shows a block diagram of a convent:.onal record
paper control system in which power is switchingly applied by
2 single drive source by switching the drive force ﬁsing drive
fdrce switchhg means 501 between cut sheet printing and rolled

sheet printing.

This Sheet Has Been Replaced | REPLACEMENT SHEET-
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- 12 - paper transfer nmechani sp
the description thereof is omtte
a coil spring which assists the-
spring 29 is dis- posed such that,
hold the printing part in an open state.

THE SHER® tiag - Bees
peratRE(PnAgg‘D the

2

Recently, POS/ECR printers capable of handling various
tjpes of recording sheets used in POS markets have been called
for.. .

However, in such ihtegral printer, there are many
technical problems hard to solve partly because the validation
paper in general use consists of many sheets of paper to be
copied; for example, some of the sheets may be torn or caught
in a record paper passage when the passage is long, which gives
rise to troubles. | ~

Moreover, the conwventional recording sheet forwarding
paths, each driven by a separate drive source and a separate
clutch, require an expensive and complicated control system
involving a large number of parts. A single drive system
employs a gear switching'mechénisnlas the drive force switching
means. However, to meet the latest demand not only for
independent operation of both slip printing and rolled sheet
Printing but also for their simmltaneous operation in which the
slip printing content is simultaneously printed on a rolled
sheet as a journal for security purposes (hereinafter referred
to as "security slip"), the conventional printer does not

provide the necessary functions.

|

An object of the invention therefore is to provide a
simply constructed and highly reliable printer capable of

Printing various types of recording-sheets with an integrated
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sshaper. Ref er enc
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me with the

whi-chiS

paper |18
designates a drive

gear which is conneécted with the interredi ate gear 44 and i s —USeT—toO

transfer and drive-the. roll paper 11, and clutch

bet weeminiténdr i veegtarn45 ahbuexpensiveve and| erspace-saving

means is interposed
print

achanisms, and a means and method for optimally controlling

1e print mechanisms.

this object is solved by the printer according to independent
-jaim 1 and a method for controlling a printer according to
Lndependent'cléim 5. Further advantageous features, aspects
:nd details of the invention are evident from the dependent
-laims, the description and drawings. The claims are
intended to be understood as a first non-limiting approach of

- jefining the invention in'general terms.

‘he invention in particular refers to a structure of a printer

suited  for POS/ECR applications.

Another aspect of the invention is to provide a printer
mechanism capable not only of efficiently 'switch'ing between cut
sheet printing and continuous sheet printing, but also of

simultaneously printing a- - cut sheet printing content on a

continuous sheet whenever necessary, and a method

controlling such a printer mechanism.

U

According to the

o invention,
provided includih§~a record paper passage capable

of printing at least'Q kinds of record paper by means of a

printing pért having a printing head, which comprises:

a record paper passage and record paper transfer means

for transferring a cut sheet of paper;

a recoxd paper passages and record paper transfer means

for transferring continuous sheets of paper;

an interface for transmitting and receiving data codes

for various kinds of information of said printer including a

of

a printer is



Referring nowto Fig. 11, there ow—a—det:
operated clutch 80 portion of t UeETe HAS ¢BE
di sposed coaxially with the geal EPARCED [0 t
electromagnet is electrically energized, ef—thd cl utehf elqeE
attracts and fixes a clutch plate 72, whi ch is stably pr
clutch el ectromagnet 71 by.a com pression spring 73,
position to thereby stop the clutch plate 72 relative fo an external nenber

control command, printing data and the like to and from a hoét
computer;

data receiving means ior receiviﬁg said data codes of
said host computer; |

command analysis means for interpreting said control

command of said host computer;

x ~This Sheet Has Been Replace
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such as the frame 17b forming a me W:H&. . t-hi tat e, | | RERUAGEMEND SHEE'Dr

9 is operated, then a clutch spri Ing ﬂ%&EéNrotatewtn The Tot=t

of the gear shaft 45a but, because G Dpl ate {72 infep e th
the | oosening side of the clutch spring 74 is Stopped with respeg ?%he
frame 17b, the clutch spring 74 starts t® |oosen fromthe s"-ele—-t-he::.e.o.f.____

facing the clutch plate 72 and thus the drive force of the gear shift 45a
is not transmitted to the record paper drive roller 3, so that the—dr+ve
roller 3 remains stopped. On the other -

memory means for storing the des:.gnat:.on of the record

paper type recognized by said command analysis means for every
record paper; and, |
control means for controlling said transfer means
according to the designation of- the record paper stored.
Further, according to a further aspect of the invention, if th
designation of the xecord paper' represents a plurality of
sheets of recoxd pai)er . then at least two recoxrd paper transfer
means are operated simultaneously to transfer the re.cord paper.
Furthemore,_ according to another - aspect of the
invention, in the above-mentioned printer which, in addition to
the above-mentioned structure, further includes a step motor
serving as a common drive source for at least two record paper
transfer means, clutch means intérposed between the recoxrd
paper transfer means and step motor and operable by an électric
motor, count means for counting the number of drive steps of
the step motor, and memory means for storing a given number of
steps from the cut-off position of the record paper to a given
position in the printing part, fhere is provided a method
comprising the steps of:
when the plurélity of sheets of paper are. designated,
setting the clutch means in a non-connected state;
detecting that the single sheet of paper is set at a

given position;

‘This Sheet Has Been Replaced
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hand, when the clutch electro ~jmso hzed el e tREMGEMEWMEtTm
clutch plate 72 is neither attrfa WS((B(&ENC as to Re taranl € and,

because the clutch spring 74 id._dis KREBLACED ti ghtteni ng a {grji p1Qj10hl?e1993ar
shaft 45a, the clutch plate 72 engages Wl6 nd of - .

- .

after detectirig of ' the single sheet of paper,
transferring the single sheet of paper to a given p':r:inting
start position;
after completion 6:5 the above step, connecting the
5 clutch means:
after connection of the clutch means, executing a given
printing.
Accoxding f.o the above-mentioned structure of the
invention, it is possible for the host computer to designate a
] selection as to which of a cut sheet of pai:er and continuous
sheets of paper should be printed, and it is possible to drive
-the record paper trénsfer means that corresponds to the
designated recoxrd paper. Also, when two kinds of record paper,
that is, the cut sheets a;nd continuous sheets are both
5 designated from the host computer, the two kinds of record-
paper are both transferred and printed, thereby xealizing
selectively a functiqn ‘to leave the contents of the cut sheet
in the continuous sheefs.
Further, when printing the continuous sheets and cut
) sheet at the same timé r setting of the cut sheet at the
printing position is executed while the transfer of the
continuous sheets is stopped. In general, in the simultaneous
printing iri the continuous sheets and cut sheet, carbonless

duplicating paper is used as the continuous sheets.

_—
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Fig. 1 'is a funét_.ibnal block diagram of the whole
structure of a printei‘ according to the invention;

Fig. 2 is a circuit diagram of circuits used to realize
the invention;

Fig. 3 is an explanatory view of command analysis means
according to the invention;

Fig. 4 is a flow chart of a ﬁaethod for controlling a
printer according to the invention;

Fig. 5 is a flow chart of a method for controlling a
printer accordizig to the invention;

Fig. 6 is a flow chart of details .of' a processing for

‘guiding the leading end of record paper according to the

invention;

Fig. 7 is a schematic view of the structure of the
printer mechanism part and the operation of the ‘respective
mechanisms by the kinds of record paper according to the
invention; |

Pig. 8 -is a schematic view of the struéture of the
printer mechanism part and the operation of the respective
mechanisms by the kinds of record paper according to the
invention; '

Fig. 9 is a schematic view of the printing mechanism of
the invention, illustrating connection between the respective

record paper transfer mechanisms and a motor;

-~
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the drive roller 3 with a proper| JEsSHEEF
1 t herebet ween. The rol
ply part 90 (see Fig. 10a) dispose

passage, is passed inside the arm 25 sup-8 porting the
t he above-nentioned drive vtoller 3, is passed through t
and is finally discharged externally. The print head 1, which serves as

one and the sane printing part to execute
Fig. 10 is a schematic view of the appearance of the

cord paper
| aten and through

printer mechanism part and the structure of an embodiment of a
print head according to the invention;

Fig. 11 a detailéd vieW'of an motor-operated clutch 80,
a kind of clutch means, used in a printer according to the
invention:;
| Fig; 12 is a block diagram of a record paper control
system according to the invention; and,

Fig. 13 is a block diagram of a record paper control

system according to the prior art.

Description ,will hereunder be given of an embodiment of
a printer according to the invention with reference to the
accompanying drawings.

Record paper used in the distribution industry is, in

general, classified into a cut sheet of record paper and
continuous shee£s of record paper. The cut sheet of record
paper includes paper of an unfixed size so called slip paper
and paper having a relatively fixed size and a plurality of
copying sheets so called validation paper. The continuous
sheets of recoxrd éaper includes journal paper to be kept as a
shop’s record and receipt paper to be used for issuing a
feceipt. |

Referring now to Figs. 10A and 10B, there is shown an

explanatory view of the whole mecﬁanismg part of a printer
- e—
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both printing onto the cut sheet melorpey he sl paper

val i dation paper and the |ike an gientBEENHe co “REFL‘AQEMEHPQHEET
i'ncl uding the roll paper and thd IlkeREPL Dudes tlher ei

According to the print head 1, the roll paper IT; slip

val i dation paper 13 is set bet ween t he Brint head 1 an

platen 2 and printing is then executed by nmeans of . theji .
Next, description will be given bel ow of the opera- .tiop of the present

enbodi nent .

according to the invention, ﬁhich is constructed to be able to
accommodate various kinds of recerd paper.

In Fig. 10A, thefe is shown a general appearance view
of the present printer} aﬁd in Fig. 10B there is shown a
schematic view of an embodiment of a print head used in the
mechanisms part of the present printer. In Fig. 10B, reference
numeral 1 designates a main body of the print head and 1la
stands for a plurality of wife pins for printing which are
respectively used to form dots. Tﬁe plurality of wire pins, as
shown ' in this 'figure, are arrangeci in a line at a given

interval from one another and can be reciprocated in directions

-of arrows 1A, 1B to print characters, symbols and the like.

The mechanisms part has the above-mentioned'print head

1 therein and includes mechanisms which are able to shuttle the

print head 1 right and left to thereby print three or morefi%

kinds of record paper, and description will be given below of
the structure of the mechaniems part.

Now, Figs. 7A to 8B are respectively schematic views of
the structure of the mechanisms part of a printer according to
the invention and the operations of the respective mechanisms
according to the.kinds-of the record paper.

In particular, in Figs. 7A and 7B, there is shown the
operation of the present printer when the printer is used as a
slip printer. Reference numeral 1 designates the print head on
which the print wire pins or print elements la are disposed

transversely in a line. Printing is executed by means of an

; This Sheet Has Been Replaced
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kl) Printing on rolled sheet
roll paper, the roll paper 11

[ sHigosREET A BEER
petween the platen 2 and the pfint Cﬂf

position thereof. In. the thus

above-nmentioned slip printing, if the pI119nger 28 is el

then there is pro- duced a.pri

Wien printin

IS ex

drive rMHLACEMENT §

set atit

ntabl e state, that

arly a

C rltgqu energ zéd,

is, thelclutche88—earr bé

ink ribbon (not shown) on the record paper disposed between the

print head 1 and a platen 2 ari'anged opposed to the print head .

1. The print head l employs, for example, a so called "shuttle

printing device" which can be shuttled right and left by a

3 motor (not shown).

Reference numeral 1lb designates a ribben

cassette which stores an ink ribbon therein.

- Reference numeral 5 designates a record paper drive

roller for transferring the record paper.

.The record paper

drive roller 5 is connected through a transmission system such

as gears or the like to a power source (not shown) such as a

motor or the like.

Reference numeral 6 designates a recoxd

paper hold roller disposed at the opposite positibn to the

record paper drive roller 5 and is rotatably supported by an -

arm 25. Similarly, the platen 2 is also fixed to the arm 25. . .

The arm 25 is arranéed so as to be swingable in directions of

arrows 25A and 25B around a

supporting point 25a by a

plungei' 28. A printing part opening/closing mechanism 40

consists mainly of the platen 2, arm 25 and plunger 28. Also,

a transfer part opening/ closing mechanism 30 consists mainly of

the record paper hold roller 6, arm 25 and plunger 28. Furtherx

a cut sheet transfer mechanism 50 consists mainly of the above-

mentioned components and the record paper drive roller 5. The

printing part opening/closing mechanism 40 is used to change a

distance between the pririt head 1 of the printing part and the

platen 2. The printing part~'opening/ closing mechanism 40 and

the transfer part opening/closing mechanism 30 share in common
— 7 T
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connected with the step notor 9 ' wat ... f the pe
notor 9 is converted to the rot "Eﬂl'”(;sni‘s EGT HA ‘g’fmt e drivg
direction of an arrow 3A to the J paper

can be exe- cuted on the roll paper 11 in synchroni sm wif
.timng of the print head 1, simlarly ast¥n the above- m
this printing operation, the drive roller 5 and hold rol

REPIACEMENT SHERT

1
h
bN

I orT S I B M v 9

ALY

loned case. 1h-

Q2

er

6 are rotating

but no problem arises because the slip paper 12 is not Seét-

a drive source and the arm 25 that serves as a transmitting
member.

Reference numeral 7 designates a record paper drive
roller and 8 designates a .:r:ecord paper hold roller which is
disposed at the opposite position to the record paper drive
‘roller 7. The record paper hold roller 8 is supported by an
arm 19 and is swingable in directions of arrows 19A around a
supporting point 19a by a plunger 18. A record paper transfer
mechanism 10 consists mainly of the record paper drive roller
7, record paper hold roller 8, arm 19 and plunger 18. Also., a
transfer part opening/closing mechanism 20 consists mainly of
the plunger 18, arm 19 and record paper hold roller 8.
Reference 21 designates a record paper guide which forms a
record paper transfer passa-ge. The record paper guide 21
includes a notch portion 2la through which the platen 2 can
exténd, and a notch portion 21b through which the drive rollex
6 can pass. Reference numeral 22 designates a record paper
- passage through which a slip, that is, a kind of the cut sheet
of record paper, is guided, and the record paper passage 22
joins with a record paper passage 23 for validation paper,
which will be discusséd later, and is then connected to a
record paper passage 24.

The operation of the plunger 18 (in directions of
arrow 18A) is transmitted to a form stopper 27 that blocks the
recording paper passages 22, 23 through cranks 14, 15 and a

support member 16 which serves as-. a. dead end stopper for

This Sheet Has Been Replaced
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positioning the recording sheet. A passage shut-off mechanism

-35 consists mainly of these components.

Each of the plungers 18, 28, which serve as the power-
sources for fhe shuttle moveﬁlents, is preferably consrructed as
plmiger of a state memory type which incorporates a magnet
therein. This is because such type of plunger does not consume
power to hold the state thereof wastefully. 1In this case, as
a drive circuit to drive the plungers, there is employed a
bipolar type circuit which. is able to flow currents in both
directions.

A recoxrd paper detector 26 is an ordinary optical
sensor of an opposed arrangement type having an optical axis
26a, which is able to detect the presence or absence of the
recoxrd paper in accordance witl:x the fact that the optical axis“_
26a is shut off or not.

The record paper 12 such as the slip or the like is
guided through the record paper passage extending along arrows
122 and 12B when it is printed. When tlre record paper 12 is
set, the recoxrd paper 12 is positioned based on .-.the ft_):t:m stop;.;ner
27 and the presence or absence of the record paper 12 can be
detected by the record paper detector 26; After completion of
setting of the record paper 12, the plunger 18 is operated to
move the arm 19 in é direction of an arrow 19B to thexeby close
the record paper transfer part, and at the same time the form
stopper 27 is operated in a direction of an arrow 272 to

release it from the record paper passage to thereby enable the

This Sheet Has Been Replaced
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THIS SHEET HAS B
In order to use-the present prfinter %pmgbecgigt | SSu- inﬁf%ﬁMﬁHT Qﬂﬁf_ife
nmeans may be general |y provide i on (notjshown) of the
printer extending in a direction of an arrow 11 A and the[rof® OGP 9%
printed may be cut to a proper |ength. Al so, in orfef to use the
present printer as a journal nmachine, vishdi ng neans for{wnarmgtire
printed roll paper may be provided in the extended portlon of the print
extending in the arrow 11 A direction so that- the :

record paper 12 to be transferred. 1In this operation, the

printing part opening/closing mechanisms 40 is inoved in a
direction of an arrow 25A to be left in a closed state.

A stepper motor, as is usually used as a drive source
of forwarding recording sheets, is arranged so that the
transfer mechanisms 10 and 50 are connected to a single drive
source so that they can be operated in sjmchronism with each
other. As the motor (not shown) is rotated, the drive
rollers 7 and 5 are roﬁaﬁed in directions of arrows 7A and 53,
respectively, while the slip sheet 12 is forwarded by being
interposed between the drive rollers 7 and 5 and the hold
. rollers 8 and 6 confronting thereto. When starting the
printing, the recbrd paper 12 -is at first sent a predetermined
pitch to the printing part, and after the leading end of the
record paper reaches a predetermined pos-ition in the upper end
of the print part, the printing is started.

Referring now to Figs. BA and 8B, theie is shown a
schematic view to illustrate the operation of the printer of
the invention when it is used as a validation printer. Fig. BA
shows the state of the printer at the time a wvalidation sheet
is being inserted, while Fig. BB shows the state where the
printer .is in a printing operation. In these figures, the same
‘parts as in Fig. 7 are given the same reference numerals and

the description thereof is omitted here.

Sheet Has Been Replaced
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The printer is initialized in ner .
slip sheet 12 is positioned b (Jnot sh with the holld
roller 8 opened: the plunger 18 is energlze by a papqr pré§%ﬂ6§'ﬁ*@ncn-
| ssued when the optical axis of the recotd paper det eq- r 26 is shuf-o¢ff;
the nmotor 9 is then driven.- As a result, ' '

p'ri nted paper can be recordedl{?ﬂg $ﬁ T H qu nt| ng CREP{ACEMFI@eghf .'(.)
ner ,

A validation sheet is a tfpe of cut sheet whbse.size is
fixed and which has a number of copying sheets attached thereto
for validation purposes.

To use the printér as a validation sheet printer, a
validation sheet 13 is inserted from the discharge side (or
from the top of the printing sectibn) for normal printing as
indicated by arrow 13A. The printing part opening/closing
mechanism 40 is opened to set the validation sheet 13. This
provides a large clearance at the printing éection, thereby
allowing‘easy handliﬁg of the vaiidaticn sheet, which is thick
due ‘to the attached copying sheets.

No long record paper passage need be prepared for
ordinary validation sheets, the size of which is of the oxrder
of 3.5 inchegf The record paper passage 23 formed by notching
a side frame 17 of the printer guides the validation sheet 13
in a direction different from that of the slip sheet 12. The
inserted validation sheet 13 is further guided down to arrive
at the dead end stopper 23a to set its tail end. At this time,
the form stopper 27, being arranged so as to be siidable along
the support member 16, will be evacuated in a direction of
arrow 272 by the force of the vaiidation sheet 13, thereby not
blocking the advance of the validation sheet 13.

A portion of the ‘record paper passage between the
printing section and the record paper detector 26 is shared in
common by the slip sheet 12 and the validation sheet 13. The

recoxrd paper detector 26, which is an ordinary optical sensor,

ThlS Sheet Has Been Replaced
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the slip sheet 12 is held between the.drive roller 7 ER W-'dsh

and is forwarded al ong the queHgs’L gEENG positilp
i's past the printing section, |%§
ready to be printed. Whep _t he

then the printing part is closed and thelplaten 2 is e} at a predete

DE
]

d
ol K¢ pened.} The sljp sheet 12 is thh
s el ect}ikall9y 08Tet9bzed

f]I]P

position to thereby provide- a printable state as showph M Frg. /b. Int

state,

step

the clutch 80 is then disconnected so that thejdriving force of.

is disposed at a position that allows detection of both the
validation sheet 13 inserted as indicated by arrow 13A and the
slip sheet 12 inserted as indicated by arrow 12A.

Wﬁile the opposed type recording sheet detector 26 is
used in this embodiment, a reflection type optical detector or
a mechanical type deﬁector may also be used for detection of
both types of recording sheet.

Upon completion of setting the validation sheet 13, the
platen 2 and the paper hold rollers 6 evacuated from the record
paper passage are driven in the direction of arrow 25A by the
plunger 28 in a manner similar to that for the siip sheet 12,
with the validation sheet 13 being interpbsed.between the drive

.follers 5 and the hold rollers 6. Under this condition, the

| pi'int head 1 starts printing while rotating the rollers 5 and 6

in difections of arrows 5A and 6A, respectively.

Since the validation sheet is of a fixed size, its
print starting position 'is determined when it is set. TUpon
start of printing, the validation sheet 13 is forwarded in a
direction of arrow 13_B.

In both of the two kinds of recoxrd paper, the Iends
thereof can be detected when the record paper is transferred
upwardly and passéd through the record paper detector 26 and
the ends thereof remove the shut-off of the optical axis 26a of
the record paper detector 26. Since a printable range just
after detection of the ends is equal to the remaining length of

the record paper passage, this is calculated by a control

This Sheet Has Been Replaced
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motor 9 is not transmtted to the drive roller 3. Thus, fent LH r
12 is held and transferred by thed OBE @W’@@Bﬁp$
roller 5, and hold roller 6 in thg é%xgg? regiton in synchronlsn1mntk.
the driving timng of the print hdad 1 RE ting- dan 4eoete®9butiec
on the slip paper 12. In this operaflon 1Bven if the rol paper 11 is sqt |

and it is a pressure sensitdve paper, any understandabl ej pktatrrg—WTT
never be found on the roll paper because the roll paper |s not forwarded.

device using a CPU and the like. to detect a printing limit,
thereby allowing printing in a prédetermined range.

Referring now to Fig. 9, there is shown an explanatoryt'
view of an embodiment of tﬁe mechanism part of the printer
according to the invention. This mechanism part includes an
additional.print:mechaniém for continuous sheet printing in the
mechanism previously described with reference to Figs. 7 and 8.
In Fig. 9, the same functions and parts as in the previous
embodiment are given thé same designations.

In particular, Figs. 92 and 9B are respectively
schematic views of the printing mechanism part constiucted
according to the present invention, illustrating the connection
between the respective record paper transfer mechanisms and a
motor. .

A step motor 9, which serves as a paper feed power
source, is mounted on the inside of_a right side frame 17b and
a motor gear 41, which is fixed to the-mbtor shaft of the step
motor 9, meshes with a gear train disposed on the outside of
the side frame 17b. Intermediate gears 42, 43 and an
intermediate gear 44 are rotatably supported by a shaft (not
shown) fixed to thé side frame 17b, respectively. A drive gear
4.5. is fixed to a drive gear shaft 45a which is rotatably
supported by the right.and left side frames 27a and 17b. A
drive gear 47 and a dxrive roller 5 are fixed to a gear shaft
47a, respectively. In the present embodiment, there are shown

two drive rollers 5 and two hold rollers 6. However, this is

. This Sheet Has Been Replaced




. | 1

fol I owi ng manner, REPLACED EPLACEMENT S EET

17 -1 19 ocT 9%

(3) Printing on validation STeﬁ"ﬂS SHEET% BEEN’ er is s

not limitative, but one drive roller 5 and 6ne hold roller may
be used, or three or more drive rollers 5 and thiee or more
hold follers can be used, according to the paper feed sizes;
paper feed capabilities andlqther conditions. The step motor
9, intermediate gears 42, 43, drive gear 47, drive roller 5,
hold roller 6§ and the like constitute a record paper transfer
mechaniém for the slip sheets.

Also, in the present émbodiment, the intermediate gear
43 and drive gear 47 are connected with the motor 9 and the
record paper drive roller 7 is connected with the drive gear 47
by means of a belt 48, whereby the slip sheet 12 is held by and
between the hold roller 6 and drive roller 5 and is then
transferred. The structures of the plunger 18, plunger 28 and
the respective record.paper'tfansfe:'mechanisms are the same as
in Figs. 6 and 7 and the description thereof is omitted pefe.
Reference numeral 29 designates a coil spring which assists the
operation of the plunger 28. The coil spring 29 is disposed
such that, when not energized electrically; it can hold the
printing part in an open state.

The above-mentioned structures are bas;cally the same
with the those of the mechanisms shown in Fig. 7.

Néxt, description will be given below of a record papexr
transfer mechanism adapted for roll paper 11 which is one of
the continuous paper.

Reference numeral 45 designates a drive gear which is

connected with the intermediate gear 44 and is used to transfer
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when printing on the valid | i dht RERLAGBMENT iSHEEF! |
with the hold roller 8 in a cl oseq?ggtﬁﬁf*%oﬁﬁﬁéﬁ wt| W
in Fig. 9a. If the optical axis offl the E@e‘rc@ 'paper | det kc or1$%é.ls19%
shut-off, then a , _ i :

18

and drive the roll paper 11, and clutch means 1s interxposad
between the drive gear 45 a;nd' the drive roller 3.

Referring now to Fig. 1ll, there is shown a detailed
view of an electrically operated clutch 80 portion of the above
clutch means. '

The clutch 80 .is diéposed coaxially with the gear shaft .
45a. In the clutch 80, ivhen a clutch electromagnet is
electrically. energized, then the clutch electxomag.net 71
attracts and fixes a clutch plate 72, which is stably pressed
against the clutch electromagnet 71 by a compression spring 73,
at an arbitrary position to thereby stop the clutch plate 72
relative to an external member such as the frame 17b forming a
mechanism. In this state, if the step motor 9 is operated,
then a clutch spring 74 is going to rotate with the rotation of
the gear shaft 45a but, because the clntch. plate 72 in
engagement with the locosening side of the clutch spring 74 is
stopped with respect to the frame 17b, the clutch spring 74 .

starts to loosen from the side thexreof facing the clutch plate

.72 and thus the drive force of the geax shaft 45a 1is not

transmitted to the record paper drive roller 3, so that the
drive roller 3 remains stopped. On the othex hand, when the |
clutch electromagnet is not energized electrically, then tha
clutch plate 72 is neither attracted nor fixed so as to be
rotatable and, because the clutch Epring 74 is disposed in
tightening a grip pn the gear shaft 45a, the clutch plate 72
engages with onWh spring 74 to zotate the
This Sheet Has Been R
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sheet presence signal is generateq. H{%es: Ti , ng sheet] Tgpl cf
to-be printed. I f the plunger LS

printing part is closed and the platen 2 is set at a prgdg- term ned

position to

state, the clutch 80 is then dis- connect

Pically endr

thereby provide a printable s gte as shown ijn |Fi §9 O6T 196t
so that the {drliving force off .

the step notor 9 is not transmitted to the drive roller {3. "Thus, only the
vali- dation paper 13 is transferred by the drive roll erb5<and hold rolled
6 in the arrow 13B direction in synchronism

part

drive roller 3, so that the drive power can be tranemitted.
The hold roller 4 is pressed against the drive xoller 3 with a
proper pressure to thereby hold the roll paper 11 therebetween.

The roll paper 11 is supplied from a roll paper supply
90 (see Fig. 10a) disposed externally of the record paper
passage, is passed inside the arm 25 supporting the platen and
through the above-mentioned drive roiler 3, is passed through
the paper guide 21, and is fin'a.lly discharged externally. The
print head 1, which sexves as one and the same printing part to
exécute both printing onto the cut sheet paper including the
slip paper, validation péper and the like and printing onto the
centinuous paper including the roll paper and the 1like,
ihcludes_ therein wire pins la. According to the print head 1,
the roll paper 11, slip paper 12, or validation paper 13 is set
between the print head 1 and the printing platen 2 and printing

" 15 then executed by means of thae ink ribbon 1b.

Next, description will be given below of the operation
cf the presemi embodiment.
(1) Printing on rolled sheet

When printing is executed on only the roll paper, the
roll paper 11 is wound round the drive roller 3, is passed
between the platen 2 and the print head, and is set at the
printing position th_e;eof. In the thus set state, similarly as
in - the above-meﬁtiohed é.lip printing, if the plunger 28 Iis
electrically enexrgized, then there is produced a printable

state, that is, the clutch 80 can-be connected with the step

This Sheet Has Been Replaced
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with the driving timng of the

at nri At i e be
executed on the validation she ¥3§H m1dﬂ§&AﬂEMENTﬁ@EEH slip
sheet and roll sheet In a|secur® | Ch t he
sanme contents are printed sinultaneously on the s ni the rol
paper, the roll paper is set as the pres20sure sews tPey?g%per ang | he
clutch 80 is set in the con- nected state siml arl|ylas—ia—the-
above-nmenti oned j ournal

motor 9. In this state, if the power of the step motor 9 is
converted to thelrotational force of the drive roller 3 in a
direction of an arrow 3A to thereby feed the roll paper 11;
then printing can be executed on the roll paper 11 in
synchronism with the driving timing of the print head 1,
similarly as in the above-mentioned case. In this printing
operation, the drive roller 5 and hold roller 6 are rotating
but no problem arises because the slip paper 12 is not set.
In order to use the present p:.;inter as a receipt
issuing machine, cutter means may be generally provided in the

end ‘portion (not shown) of the printer extending in a direction

.0of an arrow 11A and the roll paper printed may be cut to a

proper length.

Also, in oxder to use the present printer as a journal
machine, winding means for winding the printed roll paper may
be provided in the extended portion of the_printer extending in
the arrow 11A direétion so that the printed paper can be
recorded.and kept.

(2)  Printing on slip sheet

The printer is initialized in the following manner. As
shown in Fig. 10, a slip sheet 12 is positioned by a form
stopper (not shoﬁn) with the hold xroller 8 opened; the
plunger 18 is energized by a paper presence signal issued when.
the optical axis of the record paper detector 26 is shut-off;
the motor 9 is then driven. As a result, the slip sheet 12 is

held between the drive roller 7 and'the hold roller 8, and is
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machi ne. .Then, the slip paper 12 is set and the slippaper 12 is printed
over the rolled sheet 11 at th

this state,
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slip paper 12 is equal to t-hat of the roll paper 11, |n ; |

exanple, there is no possibility of the two kinds of |paper shifting {rbm

each ot her.
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forwarded along the sheet guide 21 to a position where its head
end is pést the printing section, which is opened. The slip
sheet 12 is then ready to be printed. -

When the plunger 28 is electrically energized, then the
printing part' is closed and the platen 2 is set at a
predetermined position to thereby provide a printable state as
shown in Fig. 9. In this state, the clutch 80 is then
disconnected so that the driving force of the ;tep motor 9 is
not transmitted to the drive roller 3. Thus, only the slip
paper 12 is held and transferred by ihe drive roller 7, hold
rolier 8, drive roller 5, and hold roller 6 in the arrow 12A
direction.in synchronism with the drivihg timing of the print
head 1, so that printing can be executed on the slip paper 12.
In this operation, even if tﬁe roll papexr 11 is set and it is
a pressuré sensitive paper, any understandable printing will
never be found on the roll paper because the roll paper is not
forwarded.

(3) Printing on validation sheet

The'printer is initialized in the following manner,
when printing on the validation sheet. The validation sheet is
set with the hold roller 8 in a cldsed state, in contrast with
the state shown in Fig. 10. If the optical axis of the record
paper detector 26 is shut-off, then a sheet presence signal is
generated. The validation sheet 13 is then ready to be

printed.
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In Fig. 12, there is shown a bl ¢ | cord pape ) St-e
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transferring the slip sheet or Jalida 3 Qfﬂeet always cpnnected to a
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conti nuous paper such as roll paper,j(nﬁ%al paper or the|l|ke. According
to the inven- - : '

1f the plunger 28 is electrically energized, then fhe
printing part is closed and the platen 2 is set at a
predetermined position to thereby provide a printable state as
shown in Fig. 9. In this state, the clutch 80 is then
disconnected so that the driving force of the step motor 9 is
not transmitted to the drive roller 3. Thus, only the
validation paper 13 is transferred by the drive roller 5 and
hold roller 6 in the arrow 12A direction in synchronism with
. the driving timing of the print head 1, so that printing can be

executed on the validation sheet 13.

(4) - Simultaneous printing on slip sheet and roll sheet

- In a security slip printing case in which the same
contents are printed simultaneously on.the slip paper and on
the roll paper, the roll paper is set as the pressure sensitive
paper and the clutch Bb is set in the connected state similarly
as in the above-mentioned journal.machine. Then, the slip
.paper 12 is set and the slip paper 12 is printed over the
rolled sheet 11 at the printing part. If printing is executed
in this state, then the same printing contents can be printed
simultaneously on the slip paper 12 by means of the ink ribbon
and on the roll paper 11 by means of pressure of the wire pins
la. Since the amount of feeding of the slip paper 12 is egual
to that of the roll paper 11, no problem arises, for example,
there is nor possibility of the two kinds of paper shifting

from each other.
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In Fig. 12, there is shown a block 'diagra.m of a record
paper control system according to the present invention. 1In
this figure, transfer'means.for transferring the slip sheet or
validation sheet is always connected to a power source and is
also connected by means of clutch.meaﬁs to the continuous paper
such as roll paper, journal paper or the like. According to
the invention, there is employed clutch means of an
electrically operated type and, therefore, it is possible to
automatically select one of the record paper transferring
methods responsive to the operation of means which sets the
kind; of printing.

Referring now to Fig. 2, there is shown a block diagram
of control circuits which are used to realize the present
invention, in which referez;ce numeral 100 designates the
mechanism part of the printer previously described in
connection with Figs. 8, 9 and the like. The mechanism part
100 includes a print head 101, a combined mechanism 102 of
printing part openiﬂg/ closing mechanism and transfer part
opening/closing mechanism, a combined mechanism 103 of transfer
part opening/closing meﬁhanism and passage shut-off mechanism
103, a step motor 104 which serves as a power. source for
transferring the record paper, a clutch 105, a record. paper

detector 106 and the l:.ke. In this fz.gure, reference nu:meral

60 designates a central processing unit (CPU). The CPU 60

includes a ROM 61, a RAM 62, an interface 63, print mode select

means 64, a light emitting diode 65.which is a kind of error
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therefore, it is possible to auto ~al L V¥s [ one ¢f [the record

paper transferring nmeth- ods res SLV CeBe opeJationlol nERIGCTH99H
sets the kinds of printing. Referring nowto Fig. 2 here i s shown} al
bl ock dia- gramof control circuits whig# are used to repl IZe the—present
I nvention, in which reference nuneral 100 des- ignates t nechani sm part

of the printer previously

display means, a head control circuit 71, a plunger control
circuit 72, a plunger control circuit 73, a motor control
circuit 74, a clutch control circuit 75, a detect circuit 76
connected to a record paper detector which is used to detect
the presence or absence of the record paper, and the like. A
switch 64 is as the print mode select means for selecting
printing modes. In accordance with the states of the switch
64, it is decided whether printing should be executed on the
slip paper or the wvalidation paper.

Reference numeral 60a shown within the CPU 60
designates a built-in timer; fla, a memory part for storing the
number of steps of the step motor reguired for drawing out the
leading end of the record paper from a form stopper position
within the ROM 61; and 62a, a counter, a kind of counting
means, for counting the number of drive steps of the step
motor.

If print data is input from the interface 63, then the
print data is taken into the RAM 62 once. Then, the CPU 60
decodes the print data, reads out from the ROM 61 the data of
character font that corresponds to the data code, and controls
the printer mechanis:ﬁ part by means of the motor control
ci;cuit, head control circuit and plunger control circuits,
thereby executing the printing.

The printing mode can be selected by use of a panel
switch which is drawn out from a circuit base plate to the case

of the printer, or alternatively, by use of the data code that
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er Vves as a

100 includes a print head 101,

openi ng/ cl osi ng nmechani smand t sféiEPQAa(I; i ng/ cl ositn

a conbi ned nechani sm 103 of transfer part—sepen-_ ifng/ cl osijn

and passage shut-off nechanism 103, a%tep notor 104 I ¢h

power source for transferring the record paper, a clutch 5

paper detector 106 and the like. In this fig- ure, referénce nuneral 60

L
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o arvas siran e

- designates a central _process-

is input from tie interface 63. Generally, in the POS printer
connected to a host computer, it is convenient to select the
record paper by use of the data code, that is, by use of
commands.

Referring now -tc.a" Fig.l , there is shown a functional
block diagram of the whole structure of a printer according to
the invention. |

In Fig. 1., reference numeral 351 designates a host
computer which sends commands, print data and the like to the
- printer; 352, data receiving means for receiving data codes
from the host computer through the interface; and 353, command
‘analysis means which analyses the data codes and discriminates
the print data from the command code for setting various
commands with respect to the printer. The analyzed data is
stored in designated recoxd paper memory means 354, data memory
means 355 and the like.

Part of the command code is g_xecutéd by control means 356
to thereby control the funt:tions part 357 of t_he printer. In
accordance with the designation of the recoxrd paper, one of the
above-mentioned kinds of record paper is selected and a
transfer mechanism correspohding to the selected recoxd paper
is driven by the control means. Reference numeral 358
designates a record paper detelct part which is used to detect

the record paper. When the record paper detect part 358

EET

transmits information on the record paper to the control means -
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72, a plunger control circuit 73T—ea~k0lLy
control circuit 75, a detect circuit 76 @
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control circ
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énnected to ajrecord paper

detector which is used to detect the presence or absenge

of the recor

paper,

and the like. A switch 64 is as the print node select neans for

selecting printing nodes. In accordance with the states of the

356, then the control means 356 executes the optimum control
that corresponds té the record paper detected.

Now, in Fig. 3, there is shbwn an explanatory view of
an embodiment of command.tanalysis means according to the
invention, illustrating an example of a command, which is
included in the command codés, for designating the record
paper. Specifically, Fig. 3Aa shows the code data that is
transmitted from fhe host computer. Reference numeral 401
represents the code data which represent the record paper being
designated, and 402 shows the confent of the code aata. Fig.

3B designates a data structure of 8 bits in which, for example,

.the lower 3 bits represent respectively the presence of the

record paper designation, absence thereof, and removal of the
designation, in the term of 1 or 0. The lower first bit
represents the continuous paper, the lower second bit -
represents the slip paper, and the lower third bit represents
the validation paper, respectively.

The continuous paper and one of the two kinds of the
cut sheet paper can be designated atv the same time and, as
described above, the recoxd papeﬁ transfer mechanism is
controlled by the control means to thereby be able to realize
the cbpying printing. In the illustrated embodiment, when the
copying printing is necessary, the pressure sensitive paper is
used as the continuous paper. |

Referring now to Fig. 4, there is shown a flow chart of

steps employed in an embodiment of a method for controlling a
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switch 64, it is decided wheth RH | be S|

paper or the validation paper.} THIS SiHEETeHAS BEENYner al gﬁ?LgEﬁﬁgwﬁﬁﬁﬁgp-thep
CPU 60 designates a built-in t)nmer; REPRACED nmenorly par or stor- _ing the -
number of steps of the step nmotor—rTequiTeEd—Tor—drawi n ')ut19mTé% nb g
of the record paper froma form stopper $bsition withinlthe ROM 61; ahd
62a, a counter, a kind of counting neans, for counting the nunber of drive
steps of the step notor. If print data is input firomfhe interfaeed63,
then the ' ' '

nd

printer according to the invention, illustrating a printing
controlling method when printing is executed on the cut sheet
paper.

Upon receipt of a.print command, the print data is
written to the RAM 61 (Step 201). Then, the mechanism section
of the printer is initialized (Step 202) and the plungers 18
and.28 are set in their extended (pushing) state, thereby both
the printing part and the recbrding paper passage are opened
(Step 203). The print mode, i.e., the recording sheet type, is
selected (Step 204). For ordinary slip sheets, the print mode
is set to a slip mode (Step 205), and for validation sheets,
the print mode is set to a validation mode (Stép 211).

In the slip mode, the level of the detector 26 is
checked to confirm that the iecording sheet has been set, and
the printer waits until the detector 26 turns off. After the
detector 26 has been turned off, the plunger 18 is set in a
retracted (pulling) state éndfthefform stopper 27, which blocks
the.recording sheet forwérding path, is made ieady to forward
the recording sheet 12.(Step 206). The recordihg sheet 12 is
forwarded to the printing part and the shée; head is aligned
(Step'207).' Then, the plunger 28 is set in its retracted
(pulling) state‘to make the printer ready for printing by
closing the printing section (Step 208). While driving the
print head 1 and forwarding-the recording sheet 12 (Step 209),
. the position at which the tail end of the recording sheet 12

passes through the detector 26 is monitored (Step 210). When
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print data,
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the detector 26 has been turned on, &a recording sheet
forwarding amount up to the print limit is stored at a
predetermined address in lthe RAM 62, and the recording sheet 12
is forwarded and the print ﬁead_ 1l is driven, both continuously,
until the print data ends or the print limit is reached while
decreasing thé sheet forwarding amount in synchronism with the
recordiﬁg sheet forwarding operation (Steps 216, 217, and 218).
After the recording sheet 12 has been forwarded by a
predetermined amounf (Step 219), the printiné operation is
brought to an end (Step 220).

In the validation mode, the recording sheet 13 is set

.(Step 211) and the plunger 18 is set in a retracted (pulling)

state (Step 212), similarly as in the slip mode. Sheet head
alignment is not necessary -fpr validation sheets, and the
recording sheet 13 must be forwarded only by an amount required
by a recording sheet forwarding code included in the print
data. The recording sheet 13 is forwarded and the print head 1
is driven, both continuously, until the detector 26 is turned

on (Steps 213 and 214). The same operation as that in the slip

"mode then follows.

-Referring now to Fig. 5, there is shown a flow chart of
steps of a method for controlling a printer according to the
invention, illustrating a method for controlling a security
mode in which printing is executed on the roll paper, which is

a kind of the continuous paper, and on the cut sheet paper.
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Upon receipt of é.;mint-command, the print data is
written to the RAM 61 (Step 301). Then, the mechanism section
of the printer is initialized (Step 302) and the plungers 18
and 28 are set in their exténded (pushing) sﬁate, thereby the
recording paper passage aré opened (Step 303). Then, it is
checked whether the mode is a security mode or a cut sheet
mode. (Step 304) When printing is executed on the cut sheet
oﬂly, the clutch means is disconnected and the roll paper
transfer mechanism is set in the disconnected state thereof.
Then, the processing moves to Step 5 or Step 211 in Fig. 2,
where the cut sheet printing is executed.

In the security mode, the processing advances to Step
305. After then, the plunger 18 is pulled (Step 306) and the
leading end of the record péper 12 is drawn out (Step 307).
After then, the clutch is gonnected (Step 308) and the printing
is executed from Step 207 in the cut sheet printing routine
shown in Fig. 4. |

By means of such printing method, it is possible to
accommodate every kind of printing form demanded in the POS
market with a cut sheet printer.

| Also, by connecting the clutch after the record paper

12 is set at the printing position, it is possible to save the

~amount of use of the roll paper used as the journal paper.

Finally, referring to Fig; 6, there is shown a flow
chart of the details of Step 208, which processes the drawing

out of the leading end of the record.paper, in Fig. 4 and Step
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307 in Fig. 5. A predetermined value K of the step motor
stored in ROM 61 is read out (Step 251), data stored in RAM 62
is reset (Step 252), and the record paper is transferred while
incrementing a countexr N (Srep 254), and these operations are
executed repeatedly until X = N (Step 255). When K = N, then
the processing advances to next step. The record paper
detector 26 is used to confirm whether the record paper is set
normally in the record paper passage.(Step 256) 1In this case,
when the record paper has been detected, then the Step 208 and
its following Steps in Fig. 4 are executed. However, if the

validation paper is set in error, then the detector turns on

.because a relationship of 1, > L, is obtained. This means that

the kind of the record paper may be wrong, or that although the

' slip paper is selected, the Elip-paper may not be transferred

correctly. FPor these reasons, the light emitting diode 65 is
turned on to thereby alarﬁ_and display the error of the recoxrd
paper (Step 257) and the printing is stopped. (Step 258) '

As described above, by elaborating the record paper
passage and by adding a process step for record paper detection
by use of the elaborated record paper passage, it is possible

to detect the incorrectly set record paper, the mis-section of

the kind of the record paper and other inconveniences.

In the present embodiment, as an example, description
has been given heretofore of a printer which incorporates a
print head of a shuttle type. However, the invention is not

limited to this, but &an ordinary 'serial print head, which
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In Fig. 1, reference nuneral 351

vl

conmmands, print data and the 1iKkg 52, e s L ANaYa
means for recei v- i ng data codes put er t1rou h the
interface; and 353, command anal yds-.ned :alysas.tﬁﬁg&KNB“ﬁﬁde
and discrimnates the print data fron1tﬁé co ode fof_setting varijpu

com rmands with respect to-the printer. The analyzed daja is stored In

desi gnated record paper nenory neans 354, data nenory ahe—355—and_the

like. includes a print element consisting of 7 pins or 9 pins

respéctively arranged longitudinally, can be used to provide
the same effects as in the above-mentioned print head. '

As has been described hereinbefore, according to the
present invention, three kinds of-record paper passage systems
are employed and a printing part can be used in common. Due to
this structure, the invention can provide a printer which alone
can cope with various kinds of record paper used in the POS
market. |

According to the invention, it is possible to construct
a printer which is able to execute not only a Slip mode for
printing on slip paper of an irregular size but aléo a
validation mode for printin§ on validation paper by use of a
single print head, and also which can be made compact in space.
That is, the invention can provide a printer of hiéh utility
value.

According to the sfructure of the invention, the record
contents on the cut sheet paper can be left on the continuous
paper as need arises and, therefore, the present printer can be
used in a site which requires security such as keepiﬁg of the
record contents and the like.

According to the structure of the printer mechanisms
and control means of the invehtion, even if an operator is
going to insert the slip paper in error in the validation mode,

j the record paper in error in the validation mode, the record

paper shut-off mechanism detects ‘such error insertion and
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Part of the conmand code is execyt Rans SSGREMEHEMmSHEET
control the functions part 357 of ﬁﬂﬁe‘g"ﬁ?rﬁg&f“ accor gapce Wt tire— '
desi gnation of the record paper,| one SEPLAMEDabove ment i png d
record paper is selected and a transfer pgechanismcor- - fe pond
sel ected record paper is driven by the ¢6ntrol neans. Ref
358 designates a record paper detect part which is used to detect the

record paper. Wen the record paper detect part 358 transmits. rrformet-e
on the recob%égﬂﬂﬁétfhérﬁifﬂnbéﬁgr from being printed. Also, when the

slip mode is designated, if the validation paper is inserted in
error, the trailing end of the record paper is detected before
the leading end of the record paper is guided to the printing
- Start position of the record paper, due to the étructure of the
record paper passages elaborately employed in the invention,
that is, such mis-insertion can be detected as an error. This
means that various kinds of recofd paper can be detected by a
single detector and thus the present invention can provide a

printer which is very useful in costs as well.
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- CLAIMS

A printer capable of printing at least two types of
record paper (11, 12, 13) at a printing part thereof
having a print head (1), comprising:

first record paper passages (22,24) and first record
paper transfer means (20, 50) for transferring a cut
sheet of paper (12);

second record paper passages and second record paper
transfer means (5,6,7) for transferring continuous
sheets of paper (11);

an interface (63) for transmitting and receiving data
codes for information .of said printer including a
control commarid, p:_rin!:ing ‘data to and frxom a host
computer (351);

data receiving means (352) for receiving said data
codes of said host computer (351);

command analysis means (352) for interpreting said
control command of said host computer (351);

memory means (354) for storing designation of said
each record paper type recognized by said command
analysis means; and

control means (356) for controlling said transfer
means according to ‘said stored designation of said
record paper (11,12,13).

A printer as claimed in Claim 1, wherein when said record
paper designation represents a plurality type of sheets
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of record paper (11,12,13), said first and second record
paper transfer means are operated simultaneously to
transfer said plurality type of sheets of record paper.

3. A printer as claimed in Claim 1 or 2, further comprising
third record paper passage and third record paper
transfer means for transferring another cut sheet of
paper in addition to said cut sheet of paper.

4. A printer as claimed in one of the preceding Claims,
further comprising:

a step motor (9) serving as a common drive source for
said first and second record paper transfer means;

clutch means (80) interposed between - said second
record paper transfer mechanism and said step motor
(9) and electrically opératable;

count means for counting drive step number of said
step motor (9); and. '

memory means for storing a predetermined number of
steps from a top end position of said record paper to
a predetermined position in said printing part.

5. A method for controlling a printer capable of printing at
least two types of record paper at a printing part
thereof having a print head, said printer comprising:
first record paper passages and first record paper
transfer means for transferring a cut sheet of paper;
second record paper passages and second record paper
transfer means for transferring continuous sheets of
paper; an interface for transmitting and receiving data
codes for information of said: printer including a control
command, Printi?g_fifi_ff_ffé_ﬁfgﬂ_a host computer; data
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absence

respectively the presence of the record paper designatio
and renoval of the designation, in the termof 1

t her eof ,

first bit

represents the continuous paper,

receiving means for receiving said data codes of said
host computer; command analysis means for interpreting
said control command of said host computer; memory means
for storing designation of said record paper type
recognized by said commahd'analysis means; and control
means for controlling said transfer means according to
said stored designation of said record paper; a step
motor serving as a command drive source for said first
and second record paper transfer means; clutch means
interposed between said second record paper transfer
mechanism and said step motor and operable by an electric
motor; count means for counting the drive step number of
said step motor; and memory means for storing a given
number of steps from the cut-off position of said record
paper to a given position in said printing \part, said
method,'when said plurality of sheets of record paper are.
designated, said controlling method comprising the steps

of:
setting said clutch means in a non-connected state;

detecting that said £first record paper is set at a

given position;

transferring said + first record paper to a given
printing start position after detection of said first

record paper;

connecting said clutch means after completion of said

transferring step; and

executing a given printing after said clutch means is

connected.
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represents the validation paper, respec- tively. hegl cont i nuous p4g
and one of the two kinds of the cut sheet paper can be desj gpa&t ggTap%hé
same tinme and, as described above, the record paper transfler mechani smi

controlled by the control neans to thereB§ be able to rdal
printing. In the illustrated enbodi nent, when the copying printing is

necessary, the pressure sensitive paper is used as the'

PRINTER AND METHOD FOR CONTROLLING THE SAME

ABSTRACT

A printer including a mechanism.part which permits selective
printing on cut sheets (12) of record paper and rolled sheet
(11) of record paper, in which the designation of the record
paper can be set from a host computer and, if two or more
kinds of record paper are designated at the same time, the
respective kinds of record paper can be transferred
simultaneously to thereby be able to print the printed
contents of the cut sheet paper on the continuous paper as
well. The printer which can accommodate various kinds of
record paper, is simple in structure and highly reliable. It
includes an inexpensive printing mechanism (1) which provides
a good space efficiency, can selectively print cut sheets
(12) and continuous paper (11) with a high efficiency, and
can print the printed contents of the cut sheet paper (12) on
the 1roll paper (11) at the same time. A method for
controlling the printer is also disclosed.

FIGURE 10A
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conti nuous paper. Referring nowto Fig. 4, there is shown a flow chart
of steps enployed in an enbodi nent of a nmethod for controlling a printer

according to the invention, illustrat- ing a printing controlling method
when printing is exe- cuted on the cut sheet paper. . %p T
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THIS SHEET Hag g
BE;
REPLACED

FIG. T

351
HOST ol
COMPUTER

L 352
DATA
RECEIVING
MEANS

Y 353 S %gse 357 -
COMMAND CONTROL FUNCTIONS

ANALYSIS > PART OF
MEANS MEANS PRINTER

v

F I B

Yy 354
DESIGNATED ¢~
RECORD
PAPER - 358
MEMORY RECORD }~
MEANS ' PAPER
DETECT
PART

Yy 355
DATA ~
MEMORY
MEANS

.
heet Has Been Replaced

\\Illl\\ IELE



state, thereby both the printing part and the recording paper. passage are

opened (Step 203). The pri

slip node (Steps 205ff),
a validation node (Steps 2
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nt node, i
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set,
detector 26 has been turned off,

sheet head is aligned (Step 207).
retracted (pulling) state to nake
closing the printing sec-

Then,
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Wi | e dr|V|ng t he: prlnt head 1 and

tlon (Step 208) for- warding the
recordi ng sheet 12 (Step 209), the‘positior at which tail _end of the
recordi ng sheet 12 passes through the detector 26 is HEPMWEMEN$q§E5$1 ).
When the detector 26 has been.turned on, a recordi ng $heget—Forwarein

anount up to the print linmt is stored a® a pre-
RAM 62, and the recording

driven, both continuously, until
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amount in synchronismw th the recording sheet for- warding operation
(Steps 216, 217, and 218). After the -recording sheet 12
by a predeter- mined anbunt (Step 219), the printing ope] atERLMACEMEND SHEENt
to an end (Step 220). In the validation node, the refofdrng street—i
Is set (Step 211) and the plunger 18 is et in a retracte ‘““¢E%§”$b6
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onFyfby an“anount required-by a recording sheet for- war diag code i ncl uded

inthe print data. The recording sheet 13 is forwarded .and
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state, :thereby*tshe recordi ng paper [ppHgaEES g ed (Step
I s checked whether the node is a se¢
304) When printing is executed on tlhe
di sconnected and the roll paper transfer necham st set i he

di sconnected state thereof. Then, the prbRessing noves to Sfep b2 OCT M99
4, where the cut sheet printing is executed. In the seclrlt t he
processi ng advances to Step 305. After then, the plunger 1§ i .
306) : '
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j ourpal paper. Finally, referrlng to Flg 6, there is shown ijo“%oﬁr7
ut _of the

chart of the details..af Step 207, which processes the draw ng
| eadi ng end of the record paper, in Fig. 4 and Step 307 in Fi

251), data stored in RAM 62 is reset (Stép 252), and the recor
transferred while increnenting a counter N ¢§Step 254), and the
are executed repeatedly until K= N (Step 255). Wien K = N, tHh
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Description

The present invention relates to a printer and a
method of controlling the same.

Conventional printers for printing on slips, which is
one type of cut sheet, must generally have a flat record-
ing sheet guide of large area because slips comes in
various sizes and may contain many printing lines. Few
such printers (generally called "slip printers”) allow the
use of a rolled sheet. '

A validation sheet, which also is a type of cut shest,
is generally available in a regular size. However, valida-
tion sheets are muitiple-layer sheets, that is, each vali-
dation sheet includes plural copying sheets behind the
front or top sheet. Conventional printers dedicated to
rolled sheet printing, on the other hand, have not been

‘able to accommodate validation sheets along their
recording sheet paths.

Fig. 13 shows a block diagram of a conventlonal
record paper control system in which power is' switch-
ingly applied by a single drive source by switching the
drive force using drive force switching means 501
between cut sheet printing and rolled sheet printing.

Recently, POS/ECR printers capable of handling
various types of recording sheets used in POS markets
have been called for.

However, in such integral printer, there are many

technical problems hard to solve partly because the val-
idation paper in general use consists of many sheets of
paper to be copied; for example, some of the sheets
may be torn or caught in a record paper passage when
the passage is long, which gives rise to troubles.
Moreover, the conventional recording sheet for-
warding paths, each driven by a separate drive source
and a separate clutch, require an expensive and compli-
cated control system involving a large number of parts.
. A single drive system employs a gear switching mecha-
nism as the drive force switching means. However, to

 meet the latest demand not only for independent opera-
tion of both slip printing and rolled sheet printing but -

also for their simultaneous operation in which the slip



the proegessing advances to next step. The record paper detector 26 is used
to tonfirm whether the record paper is set normally int record paper

passage. (Step 256) | , REPLACEMENT SHEET |
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printing content is simultaneously printed on a rolled
sheet as a journal for security purposes (hereinafter
referred to as "security slip”), the conventional printer
does not provide the necessary functions.

See, for example, document EP-A-0 428 163 which
discloses a printer for printing on at least two types of
recording sheet using a single print head arranged at a
single printing section and which shall only be consid-
ered with respect to Art. 54(3) EPC.

See, also Document EP-A-031 1584, which dis-
closes a sheet feeder that is capable of feeding a
selected one of several different sheets to a business
machine in response to a selection signal; and docu-
ment EP-A-0297567, which discloses a label printer.

An object of the invention therefore is to provide a
simply constructed and highly reliable printer capable of
printing various types of recording sheets with an inte-

grated printing section, inexpensive and space-saving
print mechanisms, and a means and method for opti-

mally controlling the print mechanisms.

This object is solved by the printer according to
independent claim 1 and a method for controlling a
printer according to independent claim 5. Further
advantageous features, aspects and details of the
invention are evident from the dependent claims, the
description and drawings.

The invention in particular refers to a structure of a
printer suited for POS/ECR applications.

Another aspect of the invention is to provide a
printer mechanism capable not only of efficiently switch-
ing between cut sheet printing and continuous sheet
printing, but also of simultaneously printing a cut sheet
printing content on a continuous sheet whenever neces-
sary, and a methed of controlling such a printer mecha-
nism.

Accordmg to the mventlon a printer is provided
"including a record paper passage capable of printing at
least 2 kinds of record paper by means of a printing part

- having a printing head, which comprises:
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a record paper passage and record paper transfer
means for transferring a cut sheet of paper;

a record paper passages and record paper transfer
means for transferring continuous sheets of paper:
an interface for transmitting and receiving data
codes for various kinds of information of said printer

" including a control command, printing data and the

like to and from a host computer;

data receiving means for receiving said data codes
of said host computer; :
command analysis means for interpreting said con-
trol command of said host computer;

memory means for storing the designation of the:
record paper type recognized by said command’
analysis means for every record paper; and,

control means for controlling said transfer means
according to the designation of the record paper
stored. Further, according to a further aspect of the
invention, if the designation of the record paper rep-
resents a plurality of sheets of record paper, then at

least two record paper transfer means are operated

simultaneously to transfer the record paper.

Furthermore, according to another aspect of the

invention, in the above-mentioned printer which, in addi-
tion to the above-mentioned structure, further includes a
step motor serving as a common drive source for at
least two record paper transfer means, clutch means
interposed between the record paper transfer means
and step motor and operable by an electric motor, count'
means for counting the number of drive steps of the step
motor, and memory means for storing a given number of

steps from the cut-off position of the record paperto a

given position in the printing part, there is provided 3
method comprising the steps of:

when the plurality of sheets of paper are destg
nated, setting the clutch means’in a non-connected
state;




> LLerr]*is obtained. This neans that the kind of the record paper rréy be

wrong, or that although the slip paper is selected, the
be transferred correctly. For these reasons, the Ilght e

turned on to thereby alarmand display the error of the fjeg ep
257) and the printing is stopped. (Step 258) As desclji fed ? ng
el aborating the record paper passage and by adding a pro¢e g eg

I $

record paper detection by use of the eldborated record pap
possible to detect the incorrectly set

' asrmmmesgéﬂ g

aay. . not

detecting that the single sheet of paper is set at a
given position;

after detecting of the single sheet of paper, transfer-
ring the single sheet of paper to a given printing
start position;

after completion of the above step, connecting the -

clutch means;
after connection of the clutch means, executing a
given printing.

According to the above-mentioned structure of the:
invention, it is possible for the host computer to desig-
nate a selection as to which of a cut sheet of paper and
continuous sheets of paper should be printed, and it is
possible to drive the record paper transfer means that
corresponds to the designated record paper. Also, when
two kinds of record paper, that is, the cut sheets anc

¢ continuous sheets are both designated from the host
computer, the two kinds of record paper are both trans-
ferred and printed, thereby realizing selectively a func-
tion to leave the contents of the cut sheet in the
continuous sheets.

Further, when printing the continuous sheets and
cut sheet at the same time, setting of the cut sheet at
the printing position is executed while the transfer of the
continuous sheets is stopped. In general, in the simulta-
neous printing in the continuous sheets and cut sheet,
carbonless duplicating paper is used as the continuous
sheets.

Fig. 1 is a functional block diagram of the whole
structure of a printer according to the invention;

Fig. 2 is a circuit diagram of cxrcuxts used to realize
the invention;

Fig. 3 is an explanatory view of command analys:s
means according to the invention;

Fig. 4 is a flow chart of a method for contralling a
printer according to the invention;

Fig. 5 is a flow chart of a method for controlling a
printer according to the invention;



record paper, the ms-selection of the ki nd of the record paper and ot her
i nconveni ences. In the present enbodi ment, as an exanp'l'e—d'egcr'rgﬁ-on-—
has been given heretofore of a printer which |ncorporat'es aﬂﬁmﬂﬂé& SHEER

shuttle type. However, the invention is-not limted to thij, foor—an j

ordinary serial print head, which includes a print elenentc thuEtmsa?
pins or 9 pins respectively arranged I_.(_)(r?i_t udi nal ly, can e psed to provi
the sane effects as in the above- nentidn

ed print head.

Fig. 6 is a flow chart of details of a processing for
quiding the leading end of record paper according
to the invention;
Fig. 7 is a schematic view of the structure of the
printer mechanism part and the operation of the
respective mechanisms by the kinds of record
paper according to the invention;
Fig. 8 is a schematic view of the structure of the
printer mechanism part and the operation of the
respective mechanisms by the kinds of record
paper according to the invention;
Fig. 9 is a schematic view of the printing mecha-
nism of the invention, illustrating connection
between the respective record paper transfer
mechanisms and a motor;
Fig. 10 is a schematic view of the appearance of the
- printer mechanism part and the structure of an
embodiment of a print head according to the inven- -
tion; : _
Fig. 11 a detailed view of an motor-operated clutch
80, a kind of clutch means, used in a printer accord-
ing to the invention;
Fig. 12 is a block diagram of a record paper control
system according to the invention; and,
Fig. 13 is a block diagram of a record paper control
system according to the prior art.

Description will hereunder be given of an embodi-
ment of a printer according to the invention with refer-
ence to the accompanying drawings.

Record paper used in the distribution industry is, in
general, classified into a cut sheet of record paper and
continuous sheets of record paper. The cut sheet of
record paper includes paper of an unfixed size so called -
slip paper and paper having a relatively fixed size and a
plurality of copying sheets so called validation paper.
The continuous sheets of record paper includes journal
paper to be kept as a shop’s record and receipt paper to
be used for issuing a receipt.



As has been described hereinbefore, according to the pregest—i-nvneniion,

part can be used in common. Due to this structure, the inRvept

provi de a printer which alone can cope with various ki ndg ‘ g&b@?er
t §s Sgsm td

construct a printer which i's able to execute not only a gli . )

printing on slip paper of an irregular size but also a vdglidation node for

three kinds of record paper pas- sage systens are enpl oyedﬂgnmm'ms‘ﬂem
used in the POS nmarket. According to the invention, i
printing on validation paper by use -6 -

Referring now to Figs. 10A and 10B, there is shown
an explanatory view of the whole mechanisms part of a
printer according to the invention, which is constructed

" to be able to accommodate various kinds of record
paper. ' |

In Fig. 10A, there is shown a general appearance
view of the present printer, and in Fig. 10B there is
shown a schematic view of an embodiment of a print
head used in the mechanisms part of the present
printer. In Fig. 108, reference numeral 1 designates a
main body of the print head and 1a stands for a plurality
of wire pins for printing which are respectively used to
form dots. The plurality of wire pins, as shown in this fig-
ure, are arranged in a line at a given interval from one
another and can be reciprocated in directions of arrows
1A, 1B to print characters, symbols and the like.

The mechanisms part has the above-mentioned

print head 1 therein and includes mechanisms which
are able to shuttle the print head 1 right and left to:
thereby print three or more kinds of record paper, and
description will be given below of the structure of the
mechanisms part. _ .
. Now, Figs. 7A to 8B are respectively schematic
views of the structure of the mechanisms part of a
printer according to the invention and the operations of
the respective mechanisms according to the kinds of
the record paper.

In particular, in Figs. 7A and 7B, there is shown the
operation of the present printer when the printer is used
as a slip printer. Reference numeral 1 designates the
print head on which the print wire pins or print elements
1a are disposed transversely in a line. Printing is exe-
cuted by means of an ink ribbon (not shown) on the
record paper disposed between the print head 1 and a
platen 2 arranged opposed to the print head 1. The print
‘head 1 employs, for example, a so called "shuttle print-
ing device" which can be shuttled right and left by a
motor (not shown). Reference numeral 1b designates a
ribbon cassette which stores an ink ribban therein.



of a single print head, and also which can be nade corrpact I n _ézbéce.-'.'That_ :

I's, the invention can prOV|de a printer of high utility vaftue
Accor di ng to the structure of the invention, the record c ohtREPLACEMENT, SHEET

sheet paper can be left on the continuous paper as need ar| s§sS and,
therefore, the present printer can be used in a site whichfr qqaeBECﬁg‘[ :
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Reference numeral 5 designates a record paper
drive roller for transferring the record paper. The record
paper drive roller S is connected through a transmission
system such as gears or the like to a power source (not
shown) such as a motor or the like. Reference numeral
6 designates a record paper hold roller disposed at the
opposite position to the record paper drive roller 5 and
is rotatably supported by an arm 25. Similarly, the platen
2 is also fixed to the arm 25. The arm 25 is arranged so
as to be swingable in directions of arrows 25A and 25B
around a supporting point 25a by a plunger 28. A print-
ing part opening/closing mechanism 40 consists mainly
of the platen 2, arm 25 and plunger 28. Also, a transfer
part opening/closing mechanism 30 consists mainly of
the record paper hold roller 6, arm 25 and plunger 28.
Further a cut sheet transfer mechanism SO consists
mainly of the above-mentioned components and the

- record paper drive roller 5. The printing part open-

~ ing/closing mechanism 40 is used to change a distance
_between the print head 1 of the printing part and the
platen 2. The printing part opening/closing mechanism
40 and the transfer part opening/closing mechanism 30

~ share in common a drive source and the arm 25 that
serves as a transmitting member.

Reference numeral 7 designates a record paper

-drive roller and 8 designates a record paper hold roller
which is disposed at the opposite position to the record
paper drive roller 7. The record paper hold rolier 8 is
supported by an arm 19 and is swingable in directions of
arrows 19A around a supporting point 19a by a plunger

.18. A record paper transfer mechanism 10 consists

- .mainly of the record paper drive roller 7, record paper
.hold roller 8, arm 19 and plunger 18. Also, a transfer
" part opening/closing mechanism 20 consists mainly of
the plunger 18, arm 19 and record paper hold roller 8.

'Reference 21 designates a record paper guide which

forms a record paper fransfer passage. The record

‘paper guide 21 includes a notch portion 21a through
which the platen 2 can extend, and a notch portion 21b
through which the drive roller 6 can pass. Reference
numeral 22 designates a record paper passage through
which a slip, that is, a kind of the cut sheet of record
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paper, is guided, and the record paper passage 22 joins
with a record paper passage 23 for validation paper,
which will be discussed later, and is then connectedto a
record paper passage 24.

The operation of the plunger 18 (in directions of
arrow 18A) is transmitted to a form stopper 27 that
blocks the recording paper passages 22, 23 through
cranks 14, 1S and a support member 16 which serves
as a dead end stopper for positioning the recording
sheet. A passage shut-off mechanism 35 consists
mainly of these components.

Each of the plungers 18, 28, which serve as the
power sources for the shuttle movements, is preferably
constructed as piunger of a state memory type which
incorporates a magnet therein. This is because such
type of plunger does not consume power to hold the

. state thereof wastefully. In this case, as a drive circuit to
* drive the plungers, there is employed a bipolar type cir-

cuit which is able to flow currents in both directions.
A record paper detector 26 is an ordinary optical

~ sensor of an opposed arrangement type having an opti-

cal axis 26a, which is able to detect the presence or.

absence of the record paper in accordance with the fact .

that the optical axis 26a is shut off or not. "
The record paper. 12 such as the slip or the like is

- guided through the record paper passage extending

along arrows 12A and 12B when it is printed. When the
record paper 12 is set, the record paper 12 is positioned
based on the form stopper 27 and the presence or;
absence of the record paper 12 can be detected by the
record paper detector 26. After completion of setting of
the record paper 12, the plunger 18 is operated to move

.the arm 19 in a direction of an arrow 198 to thereby

close the record paper transfer part, and at-the same
time the form stopper 27 is operated in a direction of an

* arrow 27A to release it from the record paper passage

to thereby enable the record paper 12 to be transferred.
In this operation, the printing part opening/closing
mechanisms 40 is moved in a direction of an arrow 25A
to be left in a closed state.



security such as keeping of the record contents and the like. - - Accordi

to the structure of the printer necha- nisns and control meaq E&ﬁ* SHEET
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in the validation node, the record paper in error in the Val
the record paper shut-off mechani smdetects such error insgert
prevents the slip paper frombeing printed. Al so, when thels
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I p node_LsS

-0 -

A siepper motor, as is usually. used as a drive
source of forwarding recording sheets, is arranged so
that the transfer mechanisms 10 and S0 are connected

_to a single drive source so that they can be operated in

synchronism with each other. As the motor (not shown)
is rotated, the drive rollers 7 and 5 are rotated in direc-
tions of arrows 7A and 5A, respectively, while the slip
sheet 12 is forwarded by being interposed between the
drive rollers 7 and S and the hold rollers 8 and 6 con-
fronting thereto. When starting the printing, the record
paper 12 is at first sent a predetermined pitch to the
printing part, and after the leading end of the record
paper reaches a predetermined position in the upper
end of the print part, the printing is started.

Referring now to Figs. 8A and 8B, there is shown a
schematic view to illustrate the operation of the printer

- of the invention when it is used as a validation printer.

Fig. 8A shows the state of the printer at the time a vali-

‘dation sheet is being inserted, while Fig. 88 shows the
“state where the printer is in a printing operation. In

these figures, the same parts as in Fig. 7 are given the
same reference numerals and the description thereof is
omitted here.

- A validation sheet is a type of cut sheet whose size
is fixed and which has a number of copying sheets
attached thereto for validation purposes.

. To use the printer as a validation sheet printer, a
validation sheet 13 is inserted from the discharge side

(or from the top of the printing section) for normal print-
ing as indicated by arrow 13A. The printing part open-

ing/closing mechanism 40 is opened to set the
validation sheet 13. This provides a large clearance at
the printing section, thereby allowing easy handling of
the validation sheet, which is thick due to the attached

‘copying sheets.

No long record paper passage need be prepared
for ordinary validation sheets, the size of which is of the
order of 8.89cm (3.5 inches). The record paper passage
23 formed by notching a side frame 17 of the printer

guides the validation sheet 13 in a direction different
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from that of the slip sheet 12. The inserted validation
sheet 13 is further guided down to arrive at the dead
end stopper 23a to set its tail end. At this time, the form
stopper 27, being arranged so as to be slidable along
the support member 16, will be evacuated in a direction
of arrow 27A by the force of the validation sheet 13,
thereby not blocking the advance of the validation sheet
13.

A portion of the record paper passage between the
printing section and the record paper detector 26 is
shared in common by the slip sheet 12 and the valida-
tion sheet 13. The record paper detector 26, which is an
ordinary optical sensor, is disposed at a position that
allows detection of both the validation sheet 13 inserted
as indicated by arrow 13A and the slip sheet 12 inserted
as indicated by arrow 12A.

While the opposed type recording sheet detector 26
is used in this embodiment, a reflection type optical

. detector or a mechanical type detector may also be
used for detection of both types of recording sheet.

Upon completion of setting the validation sheet 13,
the platen 2 and the paper hold rollers 6 evacuated from .
the record paper passage are driven in the direction of
arrow 25A by the plunger 28 in a manner similar to that
for the slip sheet 12, with the validation sheet 13 being
interposed between the drive rollers 5 and the hold roll-

‘ers 6. Under this condition, the print head 1 starts print-
ing while rotating the rollers S and 6 in directions of
arrows SA and 6A, respectively.

Since the validation sheet is of a fixed size, its prmt
starting position is determined when it is set. Upon start
of printing, the validation sheet 13 is forwarded in a
direction of arrow 13B.

In both of the two kinds of record paper, the ends
thereof can be detected when the record paper is trans-
terred upwardly and passed through the record paper
detector 26 and the ends thereof remove the shut-off of
the optical axis 26a of the record paper detector 26.
Since a printable range just after detection of the ends
is equal to the remaining length of the record paper pas-
sage, this is calculated by a control device using a CPU
and the like to detect a printing limit, thereby allowing

. printing in a predetermined range.



23 -

REPLACEMENT SHEET
18 DEC 1997

- 11 -

Referring now to Fig. 9. there is shown an explana-
tory view of an embodiment of the mechanism part of
the printer according to the invention. This mechanism
part includes an additional print mechanism for continu-
ous sheet printing in the mechanism previously
described with reference to Figs. 7 and 8. In Fig. 9, the
same ‘functions and parts as in the previous embodi-
ment are given the same designations.

In particular, Figs. 9A and 9B are respectively sche-
matic views of the printing mechanism part constructed
according to the prasent invention, illustrating the con-
nection between the respective record paper transfer
mechanisms and a motor. '

A step motor 9, which serves as a paper feed pawer
source, is mounted on the inside of a right side frame
17b and a motor gear 41, which is fixed to the motor

- shaft of the step motar 9, meshes with a gear train dis-
" posed on the outside of the side frame 17b. Intermedi-

ate gears 42, 43 and an intermediate gear 44 are
rotatably supported by a shaft (not shown) fixed to the
side frame 17b, respectively. A drive gear 45 is fixed to
a drive gear shaft 45a which is rotatably supported by
the right and left side frames 17a and 17b. A drive gear
47 and a drive roller 5 are fixed to a gear shaft 473,
respectively. In the present embodiment, there are
shown two drive rollers 5 and two hold rollers 6. How-
ever, this is not limitative, but one drive roller 5 and one
hold roller may be used, or three or more drive rollers §
and three or more hold rollers can be used, according to

~ the paper feed sizes, paper feed capabilities and other

conditions. The step motor 9, intermediate gears 42, 43, .
drive gear 47, drive roller S, hold roller 6 and the like
constitute a record paper transfer mechanism for the
slip sheets. -

Also, in the present embodiment, the intermediate
gear 43 and drive gear 47 are connected with the motor
9 and the record paper drive roller 7 is connected with
the drive gear 47 by means of a belt 48, whereby the slip
sheet 12 is held by and between the hold roller 6 and
drive roller § and is then transferred. The structures of
the plunger 18, plunger 28 and the respective record
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paper transfer mechanisms are the same as in Figs. 6
and 7 and the description thereof is omitted here. Refer-
ence numeral 29 designates a coil spring which assists
the operation of the plunger 28. The coil spring 29 is dis-
posed such that, when not energized electrically, nt can
hold the printing part in an open state.

The above-mentioned structures are basically the
same with the those of the mechanisms shownin Fig. 7.

Next, description will be given below of a record
paper transfer mechanism adapted for roll paper 11
which is one of the continuous paper.

Reference numeral 45 designates a drive gear
which is connected with the intermediate gear44 and is
used to transfer and drive the roll paper 11, and clutch
means is interposed between the drive gear 45 and the
drive roller3.

Referring now to Fig. 11, there is shown a detailed
view of an electrically operated clutch 80 portion of the
above clutch means.

The clutch 80 is disposed coaxially with the gear
shaft 45a. In the clutch 80, when a clutch electromagnet
is electrically energized, then the clutch electromagnet
71 attracts and fixes a clutch plate 72, which is stably
pressed against the clutch electromagnet 71 by a com-
pression spring 73, at an arbitrary position to thereby
stop the clutch plate 72 relative to an external member
such as the frame 17b forming a mechanism. In this
state, if the step motor 9 is operated, then a clutch
spring 74 is going to rotate with the rotation of the gear
shaft 45a but, because the clutch plate 72 in engage-
ment with the loosening side of the clutch spring 74 is
stopped with respect to the frame 17b, the clutch spring
74 starts to loosen from the side thereof facing the
clutch plate 72 and thus the drive force of the gear shift
45a is not transmitted to the record paper drive roller 3,
so that the drive roller 3 remains stopped. On the other
hand, when the clutch electromagnet is not energized
electrically, then the clutch plate 72 is neither attracted
nor fixed so as to be rotatable and, because the clutch
spring 74 is disposed in tightening a grip on the gear
shaft 45a, the clutch plate 72 engages with one end of

ngy

13) at a printing part thereof having a pfi
first record paper passages (22, 24) an
record paper transfer neans (20, 50) for trans- ferr

| REPLACEMENT SHEET

Tttt
i rﬁ; DEC 1997

cut sheet




second record paper passages and second

record pa

(3, 4) for transfer- ring continuous sheets of pa

an interface (63) for transmtting and receiving

i nformati on of said printer i ncluding a control cd

We&r En

data to and froma host conputer (351);

N e

-13 -

the clutch spring 74 to rotate the drive roller 3, so that
the drive power can be transmitted. The hold roller 4 is
pressed against the drive roller 3 with a proper pressure
to thereby hold the roll paper 11 therebetween.

The roll paper 11 is supplied from a roll paper sup-
ply part 90 (see Fig. 10a) disposed externally of the
record paper passage, is passed inside the arm 25 sup-
porting the platen and through the above-mentioned
drive roller 3, is passed through the paper guide 21, and
is finally discharged externally. The print head 1, which
serves as one and the same printing part to execute
both printing ontc the cut sheet paper including the slip
paper, validation paper and the like and printing onto the
continuous paper including the roll paper and the like,
includes therein wire pins 1a. According to the print
head 1, the roll paper 11, slip paper 12, or validation
" paper 13 is set between the print head 1 and the print-
ing platen 2 and printing is then executed by means of
. the ink ribbon 1b.

- Next, description will be given below of the opera-
tion of the present embodiment.

(1) Printing on rolled sheet

When printing is executed on only the roll paper, the
roll paper 11 is wound round the drive roller 3, is passed
between the platen 2 and the print head, and is set at
the printing position thereof. In the thus set state, simi-
larly as in the above-mentioned slip printing, if the
plunger 28 is electrically energized, then there is pro-
duced a printable state, that is, the clutch 80 can be
connected with the step motor 9. In this state, if the
power of the step motor 9 is converted to the rotational
force of the drive roller 3 in a direction of an arrow 3A to
thereby feed the roll paper 11, then printing can be exe-
cuted on the roll paper 11 in synchronism with the driv-
ing timing of the print head 1, similarty as in the above-
mentioned case. In this printing operation, the drive
roller 5 and hold roller 6 are rotating but no problem -
arises because the slip paper 12 is not set. :
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In order to use the present printer as a receipt issu-

ing machine, cutter means may be generally provided in
the end portion (not shown) of the printer extending in a
direction of an arrow 11A and the roll paper printed may
be cut to a proper length.- _

Also, in order to use the present printer as a journal
machine, winding means for winding the printed roll
paper may be provided in the extended portion of the
printer extending in the arrow 11A direction so that the
printed paper can be recorded and kept.

{2) Printing on slip sheet

The printer is initialized in the following manner. As
shown in Fig. 10, a slip sheet 12 is positioned by a form
stopper (not shown) with the hold roller 8 opened; the

plunger 18 is energized by a paper presence signal .

iSsued when the optical axis of the record paper detec-
tor 26 is shut-off; the motor 9 is then driven. As a resuit,
the slip sheet 12 is held between the drive roller 7 and
the hold roller 8, and is forwarded along the sheet guide
21 to a position where its head end is past the printing

section, which is opened. The slip sheet 12 is then
ready to be printed.

When the plunger 28 is electrically energized, then
the printing part is closed and the platen 2 is set at a

predetermined position to thereby provide a printable .

state as shown in Fig. 7b. In this state, the clutch 80 is

then disconnected so that the driving force of the step

motor 9 is not transmitted to the drive roller 3. Thus, only
the slip paper 12 is held and transferred by the drive
roller 7, hald roller 8, drive roller 5, and hold roller 6 in

the arrow 12A direction in synchronism with the driving:

timing of the print head 1, 'so that printing can be exe-
cuted on the slip paper 12. In this operation, even if the
roll paper 11 is set and it is a pressure sensitive paper,
any understandabile printing will never be found on the
roll paper because the roll paper is not forwarded.

Printin validation sh

The printer is initialized -in the following manner,
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when printing on the validation sheet. The validation
sheet is set with the hold roller 8 in a closed state, in
contrast with the state shown in Fig. 9a. lf the optical .
axis of the record paper detector 26 is shut-off, then a
sheet presence signal is generated. The validation
sheet 13 is then ready to be printed.

If the plunger 28 is electrically energized, then the
printing part is closed and the platen 2 is set at a prede-
termined position to thereby provide a printable state as
shown in Fig. 8b. In this state, the clutch 80 is then dis-
connected so that the driving force of the step motor 9 is

" not transmitted to the drive roller 3. Thus, only the vali-
dation paper 13 is transferred by the drive roller 5 and
hold roller 6 in the arrow 13B direction in synchronism
with the driving timing of the print head 1, so that print-
ing can be executed on the validation sheet 13.

(4) Simultaneous printing on slip sheet-and roll sheet

In a security slip printing case in which the same
contents are printed simultaneously on the slip paper
and on the roll paper, the roll paper is set as the pres-
sure sensitive paper and the clutch 80 is set in the con-
nected state similarly as in the above-mentioned journal
machine. Then, the slip paper 12 is set and the slip
paper 12 is printed over the rolled sheet 11 at the print-
ing part. If pnntmg is executed in this state, then the
same printing contents can be printed simultaneously
on the slip paper 12 by means of the ink ribbon and on
the roll paper 11 by means of pressure of the wire pins
1a. Since the amount of feeding of the slip paper 12 is
equal to that of the roll paper 11, no problem arises, for
example, there is ng possibility of the two kinds of paper
shifting from each other.

In Fig. 12, there is shown a block diagram of a
record paper control system according to the present
invention. In this figure, transfer means for transferring
the slip sheet or validation sheet is always connected to

- a power source and is also connected by means of
clutch means to the continuous paper such as roll
paper, journal paper or the like. According to the inven-
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tion, there is employed clutch means of an electrically
operated type and, therefore, it is possible to automati-
cally select one of the record paper transferring meth-
ods responsive to the operation of means which sets
the kinds of printing.
Referring now to Fig. 2, there is shown a block dia-l
.gram of control circuits which are used to realize the
present invention, in which reference numeral 100 des-
ignates the mechanism part. of the printer previously
described in connection with Figs. 8, 9 and the like. The
mechanism part 100 includes a print head 101, a com-
bined mechanism 102 of printing part opening/closing
mechanism and transfer part opening/closing mecha-
nism, a combined mechanism 103 of transfer part open-
ing/closing mechanism and passage shut-off
mechanism 103, a step motor 104 which serves as a
power source for transferring the record paper, a clutch
105, a record paper detector 106 and the like. In this fig-
ure, reference numeral 60 designates a central process-
ing unit (CPU). The CPU 60 includes a ROM 61, a RAM
62, an interface 63, print mode select means 64, a light
emitting diode 65 which is a kind of error display means,
a head control circuit 71, a plunger control circuit 72, a
plunger control circuit 73, a motor control circuit 74, a
clutch control circuit 75, a detect circuit 76 connected to
a record paper detector which is used to detect the
presence or absence of the record paper, and the like. A
switch 64 is as the print mode select means for selecting
printing modes. In accordance with the states of the
- switch 64, it is decided whether printing should be exe-
cuted on the slip paper or the validation paper.
Reference numeral 60a shown within the CPU 60
designates a built-in timer; 61a, a memory part for stor-
ing the number of steps of the step motor required for
drawing out the leading end of the record paper from a
form stopper position within the ROM 61; and 62a, a
counter, a kind of counting means, for counting the
‘number of drive steps of the step motor.
If print data is input from the interface 63, then the
‘print data is taken into the RAM 62 once. Then, the CPU
60 decodes the print data, reads out from the ROM 61
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the data of character font that corresponds to the data
code, and controls the printer mechanism part by
means of the motor control circuit, head control circuit
and plunger control circuits, theraby executing the print-
ing.

The printing mode can be selected by use of a
panel switch which is drawn out from a circuit base plate
to the case of the printer, or alternatively, by use of the
data code that is input from the interface 63. Generally,
in the POS printer connected to a host computer, it is
convenient to select the record paper by use of the data
code, that is, by use of commands.

Referring now to Fig.1, there is shown a functional
block diagram of the whole structure of a printer accord-

lingto the invention.

_ In Fig. 1, reference numeral 351 designates a host
-computer which sends commands, print data and the
like to the printer; 352, data receiving means for receiv-
ing data codes from the host computer through the
interface; and 353, command analysis means which
analyses the data codes and discriminates the print
data from the command code for setting various com-
mands with respect to the printer. The analyzed datais .
stored in designated record paper memory means 354,
data memory means 355 and the like.

Part of the command code is executed by control
means 356 to thereby control the functions part 357 of
the printer. In accordance with the designation of the
record paper, one of the above-mentioned kinds of
record paper is selected and a transfer mechanism cor-
responding to the selected record paper is driven by the
control means. Reference numeral 358 designatés a
record paper detect part which is used to detect the
record paper. When the record paper detect part 358

transmits information on the record paper to the control
means 356, then the control means 356 -executes the

“optimum control that corresponds to the record paper
detected.

Now, in Fig. 3, there is shown an explanatory view
of an embodiment of command analysis means accord-
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ing to the invention, illustrating an example of a com-
mand, which is included in the command codes, for
designating the record paper. Specifically, Fig. 3A
shows the code data that is transmitted from the host
computer. Reference numeral 401 represents the code
data which represent the record paper being desig-
nated, and 402 shows the content of the code data. Fig. -
3B designates a data structure of 8 bits in which, for
example, the lower 3 bits represent respectively the
presence of the record paper designation, absence
thereof, and removal of the designation, in the termof 1
or 0. The lower first bit represents the continuous paper,
the lower second bit represents the slip paper, and the
lower third bit represents the validation paper, respec-
tively.

The continuous paper and one of the two kinds of
the cut sheet paper can be designated at the same time
.and, as described above, the record paper transfer
mechanism is controlled by the control means to
thereby be able to realize the copying printing. In the
Jillustrated embodiment, when the copying printing is
necessary, the pressure sensitive paper is used as the'
continuous paper.

Referring now to Fig. 4, there is shown a flow chart
of steps employed in an embodiment of a method for
controlling a printer according to the invention, illustrat-
ing a printing controlling method when printing is exe-
cuted on the cut sheet paper.

Upon receipt of a print command, the print data is
written to the RAM 61 (Step 201): Then, the mechanism
section of the printer is initialized (Step 202) and the
plungers 18 and 28 are set in their extended (pushing)
state, thereby both the printing part and the recording

" paper passage are opened (Step 203). The print mode,
i.e., the recording sheet type, is selected (Step 204). For
ordinary slip sheets, the print mode is-set to a slip mode
(Steps 205ff), and for validation sheets the print mode is
set to a validation mode (Steps 211if).

In the slip mode, the level of the detector 26 is
checked to confirm that the recording sheet has been
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set, and the printer waits until the detector 26 turns off.
After the detector 26 has been turned off, the plunger 18
is set in a retracted (pulling) state and the form stopper
27, which blocks the recording sheet forwarding path, is
made ready to forward the recording sheet 12 (Step
206). The recording sheet 12 is forwarded to the printing
part and the sheet head is aligned (Step 207). Then, the
plunger 28 is set in its retracted (pulling) state to make
the printer ready for printing by closing the printing sec-
tion (Step 208). While driving the print head 1 and for-
warding the recording sheet 12 (Step 209), the positior
at which the tail end of the recording sheet 12 passes
through the detector 26 is monitored (Step 210). When
the detector 26 has been turned on, a recording sheet
forwarding amount up to the print limit is stored at a pre-
determined address in the RAM 62, and the recording
sheet 12 is forwarded and the print head 1 is driven,
both continuously, until the print data ends or the print
limit is reached while decreasing the sheet forwarding
amount in synchronism with the recording sheet for-
warding operation (Steps 216, 217, and 218). After the
recording sheet 12 has been forwarded by a predeter-
mined amount (Step 219), the printing operation is
brought to an end (Step 220).

In the validation mode, the recording sheet 13 is set
(Step 211) and the plunger 18 is set in a retracted (pull-
ing) state (Step 212), similarly as in the slip mode.
Sheet head alignment is not necessary for validation
sheets, and the recording sheet 13 must be forwarded
only by an amount required by a recording sheet for-
warding code included in the print data. The recording
sheet 13 is forwarded and the print head 1 is driven,
both continuously, until the detector 26 is turned on
(Steps 213 and 214). The same operation as that in the
slip mode then follows.

Referring now to Fig. 5, there is shown a flow chart
of steps of a method for controlling a printer according

to the invention, illustrating a method for controlling a
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security mode in which printing is executed on the roll
paper, which is a kind of the continuous paper, and on
the cut sheet paper. f

Upon receipt of a print command, the print data is
written to the RAM 61 (Step 301). Then, the mechanism’
section of the printer is initialized (Step 302) and the
plungers 18 and 28 are set in their extended (pushing)
state, thereby the recording paper passage are opened
(Step 303). Then, it is checked whether the mode is a
security mode or a cut sheet mode. (Step 304) When
printing is executed on the cut sheet only, the clutch
means is disconnected and the roll paper transfer
mechanism is set in the disconnected state thereof.
Then, the processing moves to Step 204 in Fig. 4,

- where the cut sheet printing is executed.

In the security mode, the processing advances to
. Step 305. After then, the plunger 18 is pulled (Step 306)
and the leading end of the record paper 12 is drawn out
"(Step 307). After then, the clutch is connected (Step
.308) and the printing is executed from Step 208 in the

" cut sheet printing routine shown in Fig. 4. ?

By means of such printing method, it is possible to
accommodate every kind of printing form demanded in
the POS market with a cut sheet printer. '

Also, by connecting the clutch after the record
paper 12 is set at the printing position, it is possible to
save the amount of use of the roll paper used as the
journal paper.

Finally, referring to Fg 6 there is shown a flow
chart of the details of Step 207, which processes the
drawing out of the leading end of the record paper, in
Fig. 4 and Step 307 in Fig. 5. A predetermined vaiue K
of the step motor stored in ROM 61 is read out (Step
251), data stored in RAM 62 is reset (Step 252), and the
record paper is transferred while incrementing a counter
N (Step 254), and these operations are executed
repeatedly until K=N (Step 255). When K =N, then
the processing advances to next step. The record paper
detector 26 is used to confirm whether the record paper

" is set normally in the record paper passage. (Step 256) -
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In this case, when the record paper has been detected,
then the Step 208 and its following Steps in Fig. 4 are
executed. However, if the validation paper is set in error,
then the detector turns on because a relationship of L,
> L, is obtained. This means that the kind of the record
paper may be wrong, or that aithough the slip paper is
selected, the slip paper may not be transferred correctly.
For these reasons, the light emitting diode 65 is turned
on to thereby alarm and display the error of the record
paper (Step 257) and the printing is stopped. (Step 258)

As described above, by elaborating the record
paper passage and by adding a process step for record
paper detection by use of the elaborated record paper
passage, it is possible to detect the incorrectly set
record paper, the mis-selection of the kind of the record
paper and other inconveniences.

In the present embodiment, as an example,
description has been given heretofore of a printer which
incorporates a print head of a shuttle type. However, the
invention is not limited to this, but an ordinary serial print
head, which includes a print element consisting of 7 .

pins or 9 pins respectively arranged longitudinally, can’
be used to piovide the same effects as in the above-
mentioned print head.

As has been described hereinbefore, according to
the present invention, three kinds of record paper pas-.
sage systems are employed and a printing part can be -
used in common. Due to this structure, the invention

can provide a printer which alone can cope with various
kinds of record paper used in the POS market.

According to the invention, it is possible to construct
a printer which is able to execute not only a slip mode
for printing on slip paper of an irregular size but also a
validation mode for printing on validation paper by use
of a single print head, and also which can be made
compact in space. That is, the invention can provide a
printer of high utility value.

According to the structure of the invention, the
record contents on the cut sheet paper can be left on_
the continuous paper as need arises and, therefore, the
present printer can be used in a site which requires
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security such as keeping of the record contents and the
like. .

According to the structure of the printer mecha-
nisms and control means of the invention, even if an
operator is going to insert the slip paper in error in the
validation mode, the record paper in error in the valida-:
tion mode, the record paper shut-off mechanism detects
such error insertion and prevents the slip paper from
being printed. Also, when the slip mode is designated, if
the validation paper is inserted in error, the trailing end
of the record paper is detected before the leading end of
the record paper is guided to the printing start position
of the record paper, due to the structure of the record
paper passages elaborately employed in the invention,
that is, such mis-insertion can be detected as an error.
This means that various kinds of record paper can be
detected by a single detector and thus the present
invention can provide a printer which is very useful in
costs as well.

Claims

1. A printer capable of prin{ing at least two types of
record paper (11, 12, 13) at a printing part thereof
having a print head (1), comprising:

first record paper passages (22, 24) and first
record paper transfer means (20, 50) for trans-
ferring a cut sheet of paper (12):

second record paper passages and second
record paper transfer means (3, 4) for transfer-
ring continuous sheets of paper (11);

an interface (63) for transmitting and receiving

data . codes for information of said printer

including a_control command, printing data to
\ N

. This Sheet Has

Wi llced
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and from a host computer (351);

data receiving means (352) for receiving said
data codes of said host computer (351);

characterized by

command analysis means (353) for interpreting
said control command of said host computer
(351) and for recognizing whether a cut sheet
of paper, a continuous sheet of paper or simul-
taneously a cut sheet and a continuous shest
of paper is designated;

a step motor (9) serving as a common drive
source for said first and second record paper
transfer means;

This Sheet Has Been Replaced

T \Ii

clutch means (80) interposed between said
second record paper transfer means (3, 4) and
said step motor (9)

memory means (354) for storing said designa-
tion of said each record paper type recognized
by said command analysis means;

- control means (356, 74, 75) for controlling said
first and second transfer means (3, 4 20, 50)
and said clutch means (80) according to said

_ stored designation of said record paper (11, 12,
13).

2. Aprinter as claimed in Claim 1, wherein when said
record paper designation selects both said cut
sheet and said continuous sheets of record paper
(11, 12, 13), said first and second record paper
transfer means are operated simultaneously to
transfer said cut sheet and said continuous sheets
of record paper, respectively.
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3. A printer as claimed in Claim 1 or 2, further com-
"prising third record paper passage and third record
paper transfer means for transferring ancther cut
sheet of paper in addition to said cut sheet of paper.

A printer as claimed in one of the preceding claims,
-further comprising:

said clutch means (80) being electncally opera-
bie;

count means for counting drive step number of
said step motor (9); and

memory means for storing a predetermined
number of steps from a top end position of said
record paper to a predetermmed position in
‘said printing part.

5 A method for controlling a prmter capable of prlntlng
at least two types of record paper at a printing part
thereof having a print head, said printer comprising:

first record paper passages (22,24) and first
record paper transfer means (20,50) for trans-
ferring a cut sheet of paper (12);

second record paper passages and second
record paper transfer means (3, 4) for transfer-
ring continuous sheets of paper (11);

an interface (63) at said printer for receiving
data codes that include a command code and
printing data from a host computer (351);

data receiving .means (352) for receiving said
data codes of said host computer (351);

command énalysis means (353) for analyzing

LT

said data codes of said host computer (351)
and for discriminating said printing data from
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said command code, such that a designation of
one of said first record paper and said second
_recprd paper is recpgnized:

memory means (354) for storing said record
paper designation recognized by said com-
mand analysis means;

control means (356) for controlling said first
and second transfer means according to said
stored record paper designation (11,12,13);

- a step motor (9) serving as a command drive
source for said first and second record paper
transfer means;

clutch means (80) interposed between said
‘second record paper transfer mechanism and
said step motor (9) and operable by an electric .
motor;

‘count means (252-255) for counting the drive -
step number of said step motor (9); and

memory means (61a) for storing a. given
number (K) of steps from the cut-off position of
said record paper to a given position in said
printing part; '

- said method, when said cut sheet and said continu-
. ous sheets of record paper are both dwgnated
compnsmg the steps of

setting said clutch means in a non-connected
state;

 detecting that said first record paper is set at a

Sheet Has Been Replaced
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menory eans (6la) for storing a given nunber (K) of steps fromthe
cut-off position of said record paper to a given position in said
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given position;

transferring said furst record paper o a given
- printing start position after detection of said first

record paper;

connecting said clutch. means after completion
of said transferring step; and

executing a given printing after said clutch
means is connected.
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FIG. 3A

ESC c0 n

401 402

n=o ¢ 6o, pk*x
L 411:FIRST RECORD PAPER

412:SECOND RECORD PAPER
413:THIRD RECORD PAPER

FIG. 3B

¢ =NO RECORD PAPER DESIGNATION OR REMOVAL
=RECORD PAPER DESIGNATION




REPLACEMENT Sﬂﬂ
{ & DEC 1097

PRINTING IS INSTRUCTED

1 202 - 211
PRINTER MECHANISM »
PART IS INITIALIZED

DETECTOR 26 IS OFF

_ 203 :
PLUNGERS 18, 28 ARE PUSHED [~ 212
' ” 204 PLUNGER 18 IS PULLED
PRINTING 213 *
WMODE IS VALIDATION 3
SELECTED HEAD IS DRIVEN AND RECORD
? PAPER IS TRANSFERRED

204

DETECTOR 26 IS ON:

IF ?

DETECTOR 26 IS OFF
?

o 215
: -
206 PRINTING LIMIT IS SET
~ 16
2184

HEAD IS DRIVEN AND RECORD | | °
PAPER IS TRANSFERRED

F 217-
PRINTING RgﬁCHES LIMI

218

PLUNGER 18 IS PULLED

LEADING END OF Recorp | 297
PAPER 12 IS DRAWN OUT |~

1 208
PLUNGER 28 IS PULLED ~

.

: . 209
HEAD IS DRIVEN AND RECORD |~
PAPER IS TRANSFERRED

IF
210 PRINTING '
. DATA IS PRESENT OR
DETECTOR 26 IS ON: NOT
2 7

219 -
RECORD PAPER IS —~
TRANSFERRED A GIVEN AMOUNT

' L 220
PRINTING IS ENDED -




REPLACEMENT SHEET
-5- _ 18 DEC 1997

FIG. 5
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security such as keeping of the recard contents and the '

like.

According to the structure of the printer mecha-
nisms and contral means of the invention, even if an
operatar is going to insert the slip paper in error in the

validation made, the recard paper in error in the valida--

tion mode, the record paper shut-off mechanism detects
such error insertion and prevents the slip paper from
being printed. Also, when the slip mode is designated, if
the validation paper is inserted in error, the trailing end
of the record paper is detected before the leading end of
the record paper is guided to the printing start position
of the record paper, due to the structure of the record
paper passages elaborately employed in the invention,
that is, such mis-insertion can be detected as an error.
This means that various kinds of record paper can be
detected by a single detector and thus the present
invention can provide a printer which is very useful in
costs as well.
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Claims

1. A printer capable of printing at least two types of

REPLACEMENT SHEET
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record paper (11, 12, 13) at a printing part thereof
having a print head (1), comprising:

first record paper passages (22, 24) and first
record paper transfer means (20, S0) for trans-
ferring a cut sheet of paper (12):

“second record paper passages and second

record paper transfer means (3, 4) for transfer-
ring continuous sheets of paper (11);

an interface (63) for transmilting and receiving
data  codes for information of said printer
including a_control command, printing data to
and from a host computar (351);

data receiving means (352) for receiving said
data codes of said host computer (351);

characterized by

)

command analysis means (353) for interpreting
said control command of said host computer
(3S1) and for recognizing whether a cut sheet
of paper, a continuous sheet of paper or simul-
taneously a cut sheet and a continuous sheet
of paper is designated;

a step motor (9) sarving as a common drive
source for said first and secord record paper
transfer means;

clutch means (80) interposed between said
second record paper transfer means (3, 4) and
said step motor (9)

memory means (354) for storing said designa-
tion of said each record paper type recognized
by said command analysis means;
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first and second transfer means (3, 4 20, 50)

and said clutch means (80) according to said .
stored designation of said record paper (11, 12, -
13).

2. Aprinter as claimed in Claim 1, wherein when said
record paper designation selects both said cut
sheet and said continuous sheets of record paper
(11, 12, 13), said first and second record paper
transfer means are operated simultaneously to
transfer said cut sheet and said continuous sheets
of record paper, respectively.

3. A printer as claimed in.Claim 1 or 2, further com-
"prising third record paper passage and third record
paper transfer means for transferring ancther cut
sheet of paper in addition to said cut sheet of paper.

4. Aprinter as claimed in one of the preceding claims,
further camprising:

said clutch means (80) being electrically opera-
ble;

count means for counting drive step number of
said step motor (9); and

memory means for storing a predetermined
number of steps from a top end position of said
record paper to a predetermined position in

_ 'said printing part. _
5. A method for controlling a printer capabile of printing
at least two types of record paper at a printing part
thereof having a print head, said printer comprising:

first record paper passages (22,24) and first
record paper transfer means (20,50) for trans-
ferring a cut sheet of paper (12);

second record paper passages and second
record paper transfer means (3, 4) for transfer-
ring continuous sheets of paper (11);
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an interface (63) at said printer for receiving
data codes that include a command code and
printing data from a host computer (351);

data receiving 'means (352) for receiving said
data codes of said host computer (351);

command analysis means (353) for analyzing
said data codes of said host computer (351)
and for discriminating said printing data from
said command code, such that a designation of
one of said first record paper and said second
racord paper is recognized;

memory means (354) for storing said record
.paper designation recognized by said com-
mand analysis means; .

control means (356) for contralling said first
and second transfer means according to said
stored record paper designation (11,12,13);

a step motor (9) serving as a command drive
source for said first and second record paper
transfer means;

clutch means (80) interposed between said

'second record paper transfer mechanism and
said step motor (9) and operable by an electric
motor;

.count means (252-255) for counting the drive '
step number of said step motor (9); and

memory means (61a) for storing a given
number (K) of steps from the cut-off position of
said record paper to a given position in said
printing part;

said method, when said cut sheet and said continu-
ous sheets of record paper are both designated,
comprising the steps of:
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setting said clutch means in a non-connected
state;

detecting that said first recond” paperis setata
~ given position; '

transferring said first record paper to a given
printing start position after detection of said first

record paper;

connecting said clutch means after completion
of said transferring step; and

executing a given printing after said clutch
means is connected.
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PRINTER -AND METHOD FOR CONTROLLING THE SAME

ABSTRACT

A printer including a mechanism part which permits selective
printing on cut sheets (12) of record paper and rolled sheet
(11) ‘of record paper, in which the designation of the record
paper can be set from a host computer and, if two or more
kinds of record paper are designated at the same time, the
respective kinds of ©record paper can be transferred
simultaneously to <thereby be able to print the printed
contents of the cut sheet pépgr on the .continuous paper as

- well. The printer which can accommodate various kinds of

record paper, is simple in structure and highly reliable. It

- includes an inexpensive printing mechanism (1) which provides

a good space efficiency, can selectively print cut  sheets
(12) and continuous paper (11) with a high efficiency,  and
can print the printed contents of the cut sheet paper (12) on
the roll paper (l1) at the same time. A method for
controlling the printer is also disclosed.

FIGURE 10A



