
- 1 -  PRINTER AND METHOD FOR CONTROLLING THE SAME.  



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 sheet, is generally
available in a regular size. However, valida- tion sheets are
multiple-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 conventional 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          



- 2 -      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-0311584, 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 method of controlling such a printer mecha- nism.     According
to the invention, 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 paper to a given position in the printing part, there is provided a
method comprising the steps of:      when the plurality of sheets of paper
are desig     nated, setting the clutch means in a non-connected     state;
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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 and 



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 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 method for controlling a 



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



-5-       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;   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.     
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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. 10B, reference numeral 1 designates a 



main body of the print head and 1 a 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
1 A, 1 B 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 88 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 ribbon therein.  
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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 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 50
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 roller 8 is 



supported by an arm 19 and is swingable in directions of arrows 1 9A around
a supporting point 1 9a 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 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



- 8 -    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 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 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 plunger 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 19B 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.    





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
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 5 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. 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.     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         



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 5 and 6 in directions 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 trans-      ferred
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.    
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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 present 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 power source, is mounted on the
inside of a right side frame 1 7b and a motor gear 41, which is fixed to
the motor shaft of the step motor 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
47a, 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 5 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 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 record          



- 12 -    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, 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.      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 gear 44 and is  used to
transfer and drive the roll paper 11, and clutch  means is interposed
between the drive gear 45 and the  drive roller 3. 



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      



- 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 onto 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, 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.  
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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 11 A 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 11 A 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 result, 



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, 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 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 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,        



-15-   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. 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.     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 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 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 no 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-  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         



- 17 -     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, thereby
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-  ing 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 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 data is  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 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 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-      



- 18 -    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 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, 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 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 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 211ff).     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.     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 Fig. 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 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 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)        



-21-    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[err] 



> L[err] is obtained. This means that the kind of the record paper may be
wrong, or that although 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 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 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. 
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Claims  1. 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 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         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
sheet 



of paper is designated:         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 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;        



- 24 -            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. A printer 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 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:
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 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 (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 (1 1);     



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       record paper is
recognized; 



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 designated. comprising the steps of:  
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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.    






























