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conprising plural print units [Detail ed description of the inventio %ﬂ’f Lo
[Field of the invention] The invention relates to a multi pl e functi ﬁj
printing apparatus conprising plural pri n# ers and suited to constructing a
point-of-sale (POS) station or simlar information processing station, and
relates particularly to a nultiple function printing apparatus capabl e of

si-mul t anefecumesnt fitledri nting and journal printing. [Prior art] Many PCS
stations in usgpepdMtidne assenbl ed using a personal conputer, display,
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devi ces i it t he scale of, t re.or check-out area or to
meet the speci PF@%&@PP@H&WS"OHP’PWSgdH&H ng Witenent and i nstal |l ation-
area. The[Petailett desesiptiomofStheninPetiondt i ons are commonly nultiple function .
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printing raftlio and j our nal inting secti on 20.are di sposed

hor i zont aMany POS statimsan xrseetmﬁm anecqssembled usinga piepsonal compifersdisplay,
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10 such t hate E&ﬁzg& pfo PREYcale of the store or check-out area or to meet the specific
requirements of the counter arrangement and installation area. The printers used
in such POS stations are commonly multiple function printers providing two
printing functions, a recelpt printing function for printing the receipts handed to
customers, and a journal printing function for printing the sales journal retained by
the store. Fig. 9 is an illustration of a typical POS station printer enabling both
receipt printing and journal printing. '
The printer 1 shown in this example comprises a rece1pt printing section 10 for -
printing receipts, and a journal printing section 20 for journal printing. Note that
the receipt printing section 10 and journal printing section 20 are disposed
horizontally side by side. The roll paper 11 for receipt printing is disposed toward
the back of the printer 1 from the receipt printing section 10 such that receipt paper
from roll paper 11 is supplied to the receipt printing section 10, the receipt is
printed, and the roll paper receipt is then fed outside the printer 1 from the paper
exit 2.
The roll paper 21 for Journal printing is likewise dlsposed toward the back of the
printer 1 from the journal printing section 20, and a take-up reel 22 foxj winding and

. holding the printed journal paper is housed further behind the roll paper 21. After .-

the journal paper is fed from the roll paper 21 to the journal printing section 20 and
printed, the paper is guided again toward the back of the printer 1 and taken up on
the take-up reel 22. '

[Problem to be resolved by the invention]

With multiple function printers comprising plural printing units 1ns1de a single
housing 9 the content, quantity, and application for the printed content typically
differ with each printing unit.

Comparing journal printing and receipt printing, for example, receipt printing
prints a receipt to be handed immediately to the customer, and therefore requires
the sales information and store name, and possibly other desired information, to be



fronyroll paper 11 is supplied to the receipt printing section 10, the
receipt is printed, and the roll paper receipt is then fed outside the
printer 1 fromthe paper exit 2. The roll paper 21 for journal printing is
| i kewi se di sposed toward the back of the grinter 1 fromthe journa

printing section 20, and a take-up reel for wnding and hol ding the
printed journal paper is housed further behind the rol|l paper 21. After the
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printer 1 to replace roll paper 11 because this can leave a poor impression on the
customer and creates greater opportunities for dust and other foreign matter to get

. inside printer 1. In addition, the printed sales journal contains data used by the
store owner for accounting and other purposes. Exposing such information to the
customer's view is not desirable, and accidental removal or replacement of the
journal paper by the operator when replacing the receipt printing paper could .
create accounting and other business problems. _
As a result the top housing may be divided into a part covering the receipt printing
unit and another part covering the journal printing unit so that only the cover
relevant to the roll paper that must be replaced needs to be opened. With printer 1
shown in Fig. 9, for example, top housing 9a could be divided into two parts opening
right and left. This, however, limits the openable area and makes it more deﬁcult to
replace the roll paper.
Depending upon what each printing unit is used for, it may also be desirable to use
different types of printing units in a multiple function printer. For example, a

" thermal transfer printer may be sufficient for the receipt printing unit because the
printed receipts are simply passed to the customer, but the printed journal may be -
used for multiple purposes including accounting and purchasing. It may therefore
be préferable to use an impact type printer for journal printing to print multiple - "
copies. However, manufacturing multiple function printers offering various
combinations of printing units according to individual user requirements is more
difficult and time consuming, thus increasing the unit cost. '

[Means of resolvmg the problem]
. The object of the present invention is therefore to provide a printing apparatus for a
. multiple functionr printer having such plural printing functions as receipt prifiting
and journal printing functions, and to specifically provide such a printing
apparatus in which the top housings covering these printing units are separately
openable and a wide working area is assured for such tasks as replacing the roll
paper. A further object is to provide a multiple function printing apparatus whereby



As a result, nmore roll paper 11 is consumed for receipt printing than roll

.paper 21 is consuned for journal printing, and receipt printing roll paper -

11 therefore requires nore frequent replenishment. Wth the printer shown
in Fig. 9, top housing 9a, which is co to receipt printing section 10
and journal printing section 20, nust be opened every tine the receipt
printing roll paper 11 is replaced. As replacing roll paper 11 is also a
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purc hasi nxﬁéaﬁé c%eétgg 't ftﬁé Common control means for the input of print data from the
common control means. Said common control means is further characterized by
comprising a connection detecting means for detecting whether the connecting
means is connected. Said connection detecting means is further characterized by
comprising a printing unit detection means for detecting the type of the first

printing unit.

BRIEF DESCRIPTION OF THE DRAWINGS -

Fig. 1is an external overview of a printer according to the preferred embodiment of
the invention.

Fig. 2is an overv1ew of the prmter shown in Fig. 1 with the top housing thereof
open.

Fig.3isa slde Cross sectlonal view of the prmter shown in Fig. 1.

Fig. 4 is a bottom view of the printer shown in Fig. 1.

‘Fig. 5 is an overview of the printer shown in Fig. 1 with the journal printer thereof - -

separated from the printer. .
Fig. 6 is an overview of the printer shown in Fig. 1 with the top housing of the
receipt printer of said printer open. '

" Fig. 7 is an overview of the printer shown in Fig. 1 with the front housing thereof
open.
Fig. 8 is an overview of the printer shown in F1g 1 used to describe how roll paper is

- loaded into the printer. - . '
Fig. 9 is an overview of a conventional printer in which the receipt prmtmg and
journal printing means are disposed side by side horizontally.

'[Key to the figures]



be preferable to use-an- inpact type printer for journal- printing- to print
mul tiple copies. However, manufacturing nmultiple function printers-offering
various conbinations of printing units according to individual user
requirements is nore difficult and tine c¢cgnsum ng, thus increasing the unit
cost. [Means of resolving the problen] The object of the present invention
is therefore to provide a printing apparatus for a multiple function

printer hf\vs ng%ﬁﬂ}%} plural printing functions as receipt printing and

j our nal p{a nt i % yncti ans, ﬁd to specifically provide such a printing
appar at uslQ n \FECEIPUITINNBE SRR hgs covering these printing units are .
separ at el Y1 opereseipt primtingwoll@aperki ng area is assured for such tasks as
repl aci ngig he yegbiptigRir- A further object is to provide a nultiple

function i nt{nQ: ﬂgﬁ s]-lp%i nting apparatuses with the
specific gi nt#e%glpfq;&%@lﬁ{o‘g%ge H@?ﬁ%’l a .user can be provided at | ow cost
and in a Yhor tantomatigpapeeeier t he above objects, a printing apparatus
accor di ng20 o tjoarnalprintimg seetoni ses plural printing units for printing to
plural digfer gpﬁﬁg' fmpb a@d a first housing for housing the plural
printing ﬁi t?aﬁgrel n .eac prlﬁlt)i ng unit conprises a recording medi um

transport i on a‘r‘igr?‘?}r transporting said recording nmedium a printing

means for2%ri niomamak papent d recordi ng medium and a pl aten opposi ng said
printing a@ansrasl higldsi d recordi ng medi um di sposed t herebetween. In said

printing Q@par@efg;r)lemgwrslg pr ihnt ing unit I of t hehpl ur al g_r inti ng_ units
ranspor (201 oOREAALDTIALIK THLPARSRAORSIRE ol aten, and | s remvabl e from
28  reel drive gear set
29  take-up reel housing
30 housing
31  bottom housing
- 83  housing front
34  monitor window
35 receipt paper exit
36  operating panel
37 power switch
50° printing mechanism
51  platen roller
52  thermal head circuit board
53  guide roller
54  guide plate
55  support base
56  platen roller drive motor __
57 thermal head circuit board separation lever
58  ‘manual operating knob ' '
59  platen roller release lever
60  subprinter for journal printing (journal printer)
~ 61  top housing
63  input connector
65 chassis
. 70  subprinter for receipt printing (receipt printer)
=71 top housing :
81  locking mechanism
82  key _
91  control circuit board installation space
92  control circuit board



the printing apparatus. The printing neans of the plural printing units are
further.characteri zed by being interchangeabl e and by being of different
types. The printing apparatus of the invention is further characterized by
conprising a common control neans di sposgg in common to the plural printing
units for receiving data sent froma host device, and the first printing
unit conprising a connecting neans connected to the common control neans
for the ggputcgﬁngabgt data fromthe common control mneans. Said common
control ans | 4d¥a gﬁﬁ{ terlzed by conprising a connection detecting
~means fo detegp %? HQ 4%3 connecting neans is connected. Said
connect i 8 detoMEPRhEORRRGYAT i s further characterized by conprising a -
printing unit detection neans for detecting the type of the first printing
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descri be tﬂg\gveﬂﬁ uhfP&lclbSed in a housing 30 made of plastic. This housing 30 comprises
' a bottom housing 31 for housing the various mechanisms of the printer 5, top

- housings 61 and 71 that are openable upward from the bottom housing 31 to top 6b
of printer 5, and a housing front 33 that is openable toward the front 6a of printer 5.
A monitor window 34 enabling the user to check the results of journal printing and
to write on the printed journal paper is disposed at approximately the top center of
printer 5 where top housings 71 and 61 join. When housing front 33 is closed to
bottom housing 31, paper exit 35 is formed by the combination of the front and
bottom housings.

A cut-out opening is also formed in the right side of the front top housing 71 to
expose the operating panel 36 disposed to bottom housing 31. Said operating panel
36 and a power switch 37 disposed in the front 6a of bottom housing 31 enable
manual control of printer 5 according to the present embodiment.

As shown in Fig. 2 and Fig. 3 printer 5 according to the present embodiment
comprises two subprinters 60 and 70 disposed in series one behind the other from
front 6a to back 6¢ of printer 5. The front subprinter 70 is a subprinter (receipt
printer) for receipt printing, and comprises in sequence from front 6a automatic
paper cutter 19 for automatxca]ly cutting off the receipt after printing, receipt
printing séction 10 for printing the receipts, and rell paper housing 17 for.storing” -
the roll paper 11 used for receipt printing. The back subprinter 60 is the subprinter
Gournal printer) for journal printing, and comprises in sequence from front 6a
journal printing section 20 for journal printing, roll paper housing 27 for storing the

" roll paper 21 used for journal printing, and take-up reel housing 29 for storing the
take-up reel 22 onto which the journal printing roll paper is wound after journal
printing.

. The tops of journal printer 60 and receipt printer 70 are separately covered by
respective top housings 61 and 71 which pivot open on bottom housing 31 at back 6d
of journal printer 60 behind receipt printer 70.

Locking mechanism 81 providing a keyed lock securing top housing 61 covering
journal printer 60 to bottom housing 31 is also disposed at the back of bottom
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foaded into the printer. Fig. 9 is an overview of a conventional printer in
which the receipt printing and journal printing nmeans are disposed side by
side horizontally. [Key to the figures] 1, 5 printer 10 recei pt
printing section 11 recei pt printing n@l paper 12 recei pt paper 17
recei pt printing roll paper housing 19 aut omati c paper cutter 20

journal printing section 21 journal printing roll paper 22 t ake-up_reel
23 | ourhedsipg@dror&hich joairnabprimte?60 is nusinted; Slit G8tis providedjin theside of

printing gl ho@ﬁagrah%sa PRsitfon o 3@&@%&@3%&5@@81 forkengsginged lock
housi ng 3 ate r(‘no ﬁ]ogwlcl)’ thecﬁét?rrgsﬁ ehal Psgm%%ed iHOMTd 38t oF ¥ottom housing 31 by
lockmg mechanism 81. By then closing top housing 61 to bottom housing 31 and
operating key 82 in locking mechanism 81, top housing 61 is locked closed on
bottom housing 31. As a result, roll paper 21 housed in journal printer 60 and the
-printed journal paper taken onto take-up reel 22 are protected, and journal printer
60, which can be mounted on and removed from bottom housing 31 as described
below, is simultaneously locked to bottom housing 31.
As also shown in Fig. 3 identically constructed printing mechanisms 50 are used in
both receipt printing section 10 of receipt printer 70 and journal printing section 20
of journal printer 60 of the printer 5 according to the present embodiment.
Said printing mechanisms 50 comprise a platen roller 51, thermal head circuit
board 52 for pressing a heat-sensitive recording paper against platen roller 51 and
printing to said recording paper, and guide roller 53 for guiding the roll paper to the
platen roller 51. These components are mounted on a support base 55 and mounted
thereby substantially perpendicularly to and inside bottom housing 31. Platen
roller 51 and motor 56 are also disposed on the left side of support base 55 as seen
from front 6a. Motor 56 is connected to platen roller 51 by means of a gear set not
shown in the figures to-rotationally drive platen roller 51 at a known speed. -
Knob 58 and release lever 59 are also disposed on the right side of platen roller 51
as seen from front 6a. Knob 58 is used to manually rotate platen roller 51, and
‘release lever 59 is used to release motor 56 and thereby reduce the load when
manually turning platen roller 51 using knob 58. .
A guide plate 54 for guiding the paper toward the back of the printer is mounted
above platen roller 51.
On the edge 52a of thermal head circuit board 52 opposite that which contacts
platen roller 51 is fastened a lever 57 for opening the printing means. When said
lever 57 is rotated, thexrmal head circuit board 52 is separated from platen roller 51,
thus opening wide and exposing the recording medium path inside printing
mechanism 50 to-the outside. When a paper jam occurs inside prmtmg mechanism -
50, lever 57 can be operated to open the recording medium path and enable the
jammed paper to be easily removed. '
Receipt paper 12 is fed by guide roller 53 from receipt printing roll paper 11 housed
" in roll paper housing 17 positioned behind receipt printing section 10 to the printing
mechanism 50 disposed to receipt printing section 10. The receipt paper 12 is then
guided to platen roller 51, and advanced by the rotation of platen roller 51 to the
. printing-part 52b of thermal head circuit board 52 for receipt printing. The printed
receipt paper 12 is then guided to cutter 19b of automatic paper cutter 19 by guide
vane 19a, which extends from automatic paper cutter 19 positioned at the front of
receipt printing section 10 toward platen roller 51. After passing cutter 19b, receipt
paper 12 is ejected outside printer 5 from paper exit 35 in the front of housing 30.



34 nonitor w ndow 35 recei pt paper exit 36 operating panel 37 power
switch 50 _printing nmechanism 51 platen roller 52 thermal head circuit
board 53 guide roller 54 gui de plate 55 support base 56 platen
roller drive notor - 57 thermal head circpit board separation | ever 58
manual operating knob 59 pl aten rol l-er Yel ease | ever 60 subprinter for
journal printing (journal printer) 61 top housi ng 63 I nput connector 65
chassi s 7Wherb ﬂumgeuo feveiptepapet 18r bytiecgiptr printing pedtiorerlp) is7 completed,
housi ng 81, %‘u%’éﬁ%{i ed fio2Y pPihter 5 WM d Mhtom dtsedlly aarbicutter 19b of
to
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auto m t1c paper cut (;r%lf'a{ ptx)'&ateﬂ receipt that can be handed to the

customer. _
Journal paper 23 is similarly supplied by guide roller 53 to platen roller 51 of
printing means 50 mounted in the journal printing section 20 from roll paper 21 °
held in journal printing roll paper housing 27 disposed behind said printing means
50. Said journal paper 23 is likewise advanced by the rotation of platen roller 51 to
the printing part 52b of thermal head circuit board 52 for journal printing, and is
transported over guide plate 54 to the back of platen roller 51. The printed journal
paper 28 is then taken up on take-up reel 22 disposed in take-up reel housmg 29
behind roll paper housing 27. To drive take-up reel 22 and wind the printed journal
paper 23 onto said take-up reel 22, a reel support 25 supporting shaft 22a of take-up
reel 22, motor 26 for rotationally driving take-up reel 22, and power transfer gear
set 28 are disposed in take-up reel housing 29.
Monitor window 34 enabling the operator to visually confirm the content printed-to
journal paper 23 is disposed approximately above guide plate 54 of printing
mechanism 50. With the guide plate 54 also functioning as a writing pad, monitor
window 34 also enables the operator to write on the journal paper to add memos,
sign the journal, or correct printing exrors. The printing mechanism 50 disposed to
the journal printing section 20 of the present embodiment is also fastened to the
housing at a position slightly higher than the receipt printing section 10, thereby
bringing the journal paper 23 as close as possible to monitor window 34. This
improves the visibility of the paper through monitor window 34, and makes it easier
‘to write on the paper.
A control circuit board 92 for passing print data to the journal printer 60 and receipt

~ printer 70 and controlling these subprinters, and connectors 93 for communicating
data and control signals between the subprinters and external devices, are housed
in control circuit board installation space 91 in the bottom of bottom housing 31.
The control circuit board 92 and connectors 93 are disposed primarily below receipt
printer 70 at the front of housing 30, and all .connectors 6393 are oriented. facing-

- back 6c of printer 5. _
The side walls only of printer 5 are extended downward below journal printer 60 to
create a housing area 95 for any cables. As shown in Fig. 4, print data and control
signal cables 96 and 97 can be connected to connectors 93a and 93b using this cable
housing area 95. This enables printer 5 according to the present embodiment to be
placed tight against a wall or other device without cable connectors 96a protrudmg
fiom the back of printer 5.
Because the cable connectors are not externally exposed and the cables can be held
in housing area 95 and connected without excessively bending the cables, the cables
are less likely to disconnect from the printer-side connector jacks, and shorts and
other problems arising from tightly bending the cables can be prevented.



93 connector 95 cabl e connecting space 98- output connector
Description of preferred enbodi mnents The preferred enbodi nent of the
present invention is described below with reference to the acconpanying
figures: Fig. 1 is an external overview a printer 5 according to the
preferred enbodi nent of the invention. Fig. 2 is an overview of said
printer 5 with the top housing thereof open, and Fig. 3 is a side cross
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housi ng 3iGHAYE6 is removed from bottom housing 31, input connector 68 moves with

chassis 65 so that input connector 63 disconnects from output connector 98.
A connection detection terminal is also provided in input connector 63. Printer 5 can
therefore detect whether journal printer 60 is installed and connected by detecting
the voltage level of this terminal through output connector 98. A printer type
detection terminal is also provided in input connector 63. Printer 5 can therefore
also detect what type of subprinter is installed by detecting the voltage level of this
terminal through output connector 98. Note that the "printer type" used herein
includes both the type of printer mechanism, e.g., thermal transfer and impact type
print mechanisms, and the type of printer application, e.g., journal printing and
label printing. By thus determining what type of subprinter is connected, printer 5
can appropriately control the printing process according to the printer type.
Fig. 5 shows the printing apparatus when journal printer 60 is removed from
bottom housing 31 of printer 5. Because journal printer 60 can be removed from
printer 5 as a complete assembly, the user can easily change the type of journal
printer 60 used. For example, while the same thermal head circuit board 52 is used
in the printing mechanisms of both the journal printer 60 and receipt printer 70 in
printer 5 in this embodiment, it may be preferable to print multiple journal copies if
the data printed in the journal is used for multiple purposes, such as accounting
and inventory control. In such cases a wire dot impact type printing mechanism
may be preferable for the printing mechanism 50 of the journal printer 60.
This can be easily accomplished using printer 5 according to the present

" embodiment by simply changing journal printer 60 from a thermal transfer type
printer to an impact type printer, thereby achieving a printer § with the subprinter
combination desired for the user's application. With a multiple function printer 5

- according to the present embodiment, therefore, it is not necéssary to assemble
printer 5 according to user requirements in the factory, and the printer functions
desired by the user can be assembled at the time of delivery to the customer to
provide a multiple function printer featuring the specifically desired functions. It is
also possible to freely change the printer type after the printer is delivered to the
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franual control of printer 5 according to the present enbodi ment. As shown
in Fig. 2 and Fig. 3 printer 5 according to the present enbodi ment
conprises two subprinters 60 and 70 di sposed in series one behind the other
fromfront 6a to back 6¢c of printer 5. T@F front subprinter 70 is a
subprinter- (receipt printer) for receipt “printing, and conprises in

- sequence from.f ror}% 6a automatic paper cutfer 19 fg‘E ﬁutomat ically cutti ng
of f the MSeEhentheprerating epvirenment or prinfing needs change.o for printing
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receipt printer 70 is greater than that in journal printer 60, and the roll paper in
receipt printer 70 must therefore be replaced more frequently. This is
accommodated in printer 5 according to the present embodiment by providing
separate top housings 71 and 61 for receipt printer 70 and journal printer 60,
respectively, so that the paper for receipt printer 70 can be replaced by opening only
top housing 71 for receipt printer 70. Roll paper 11 in receipt printer 70 can
therefore be replaced as shown in Fig. 6 by simply rotating the front of top housing
71 up from front 6a toward the back. '
It is therefore only necessary to open the section to which roll paper must be
replaced, i.e., receipt printer 70 in the example shown in Fig. 6, when it is necessary
to replace the roll paper in printer 5 according to the present embodiment. The
appearance of serious trouble is thus avoided even if the roll paper must be replaced
in front of customers because only part of printer 5 is opened. This creates a better
impression while also preventing exposure of past sales data recorded to the journal
paper.
Loss of important data and similar problems resulting from the operator mistakenly
replacing the roll paper for journal printer 60 are also avoided because top housing

. 61 of journal printer 60 is locked to bottom housing 31 by locking mechanism 81.
Other problems that may arise from dust and other foreign matter entering journal
printer 60 when replacing the receipt printing paper are also avoided because the
journal printer cover is not opened.

- Note, also, that with printer 5 according to the present embodiment top housing 71
of receipt printer 70 does not open by pivoting at some point near receipt printer 70
but by pivoting on bottom housing 31 at a position opposite receipt printer 70, i.e.,

- by turning on back 6d of journal printer 60, in the same manner as top housing 61 of
journal prmter 60. When top housing 71 thus opens, top housing 71 rotates over or
to the back of journal printer 60, and a wide area free of top housing 71 is assured
above receipt printer 70.

As a result the printer is easy to maintain, enables paper to be easily replaced
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f ocki ng mechani sm 81, By then dosing top housing 61 to-bottom housing 31
and operating key 82 in | ocking nechanism 81, top housing 61 is | ocked
dosed on bottom housing 31. As a result, roll paper 21 housed in journal
printer 60 and the printed journal paper taken onto take-up reel 22 are
protected, and journal printer 60, whi cH%an be nounted on and renoved from
bott om housi ng 31 as descri bed below, is sinultaneously |ocked to bottom
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Wien sai 4 designed to open forward. .
Paper jams in parts of journal printer 60 that are not easily accessible from the top
can also be easily removed by simply removing journal printer 60 from bottom
housing 31 because the journal printer 60 can be removed as a single complete
assembly.
The appearance of printer 5 when the printer is opened to access the inside for
paper jam removal, to correct other problems, or for maintenance is shown in Fig. 7.
When top housings 61 and 71 are opened upward, each of the major components
inside printer 5 can be seen. When housing front 33 is then opened forward,
automatic paper cutter 19 is exposed and any paper jams therein can be easily
removed. When automatic paper cutter 19 is rotated forward in the direction of
arrow A, printing means 50 disposed to the receipt printing section 10 is almost
completely exposed. When lever 57 of thermal head circuit board 52 is then turned
forward in the direction of arrow B, thermal head circuit board 52 drops forward to
open the recording medium path. Any paper pieces or paper jams between thermal |
head circuit board 52 and platen roller 51 can thus be easily removed.
The motor and platen roller 51 are also disengaged by rotating release lever 59 on
the right side of platen roller 51 in the direction of arrow C, thereby enabling platen

" roller 51 to be rotated easily by turning knob 58, which is also on the right side. Itis
therefore also easy to remove paper jams from the vicinity of platen roller 51.
Because the same printing mechanism 50 is used for both receipt printing section

- -10 and journal printing section 20 in printer 5 according to the present embodiment,
paper jams can be removed from both subprinters using the same procedure.
All manually operated levers and knobs are also provided on the same side of the
printer, i.e., the right side as seen from front 6a in the present embodiment. It is
therefore simple for the operator to correct paper jams and similar problems with




lever 57 is rotated, thermal head circuit board 52 is separated from pl aten
roller 51, thus opening w de .and exposing the recording medi um path |nS|de
printing nmechanism 50 to the outside. When a paper jam occurs inside
printing nmechani sm 50, |ever 57 can be operated to open the recording
medi um pat h and enabl e the jamred paper lo be easily renpoved. Receipt paper
12 is fed by guide roller 53 fromreceipt printing roll paper 11 housed in
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journal printing section 20, roll paper 21, and take-up reel 22 in printer 5 accordmg
to the present embodiment also realizes a flat, narrow printer. As a result the
printer is compact and easy to maintain, enables paper jams to be quickly resolved,
and enables paper to be easily replaced. While receipt printer 70 also requires
frequent roll paper replacement, this design improves receipt printer maintenance
performance, thereby enabling service to be resumed more quickly when a problem
does occur so that customers are not kept waiting. As a result, printer 5 is ideally
suited as a printer for POS stations.

In a printing apparatus in which the receipt printer and journal printer are
arranged vertically in-line, problems caused by paper chaff in one printing means
can also result in problems in the other printing means. With printer 5 according to
the present embodiment, however, the in-line arrangement of the receipt printing
section 10 and journal printing section 20 prevents such chaff in one subprinter
from creating problems in- the other subprinter, in addition to providing excellent
maintenance characteristics and reducing printer size. Because the receipt printing
section 10 and journal printing section 20 are not stacked one above the other in the

' pnnter of the invention, the prmted content can be easily viewed from above the -

printer in both printing sections.

Receipt printer 70 and journal printer 60 are also installed in line in pnnter 5 of the
present embodiment. More specifically, receipt printing section 10, receipt printing
roll paper housing 17, journal printing section 20, journal printing roll paper
housing 27, and journal printing roll paper housing 27 for printed journal paper
-take-up reel 22 are arranged in line from front 6a to back 6c. As a result, a narrow,
compact multiple function printer 5 comprising two print-functions, specifically
receipt printing and journal printing, can be achieved. :

It is also possible to achieve a multiple function printer with the maintenance
characteristics and other features of the in-line printer arrangement described
above in a printer in which receipt printer 70 and journal printer 60 are placed
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the printing part 52b of thermal head circuit board 52 for journal-
printing, and is transported over guide plate 54 to the back of pl at en
roller 51. The printed journal paper 23 is then taken up on take-up reel 22°
di sposed in take-up reel housing 29 behind roll paper housing 27. To drive
take-up reel 22 and wind the prlntedj(nﬁ%al paper 23 onto said take-up
reel 22, a reel support 25 supportlng shaft 22a of take-up reel 22, notor
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cont rol cmnsgnalmmtmandr digplay; tepasse eﬁaﬁ' statioR. Journal printer 60

and recei Phislong} ﬁhn?(ﬁv shepe aiso makiesdt tasiee te imgtallnther pringertocspaces oor thed3
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connect orbe asediteeﬂimpmﬂmtopshmat a myultiple funetien ED Sstation 1vg canfingd areant
of housi ng gfbuldbe doted ChaE cales-apGRYB housingy 20 rdardbé guiovitedeithes befdre or
Jp(r)'uphglr 5@%{‘% ngf eleli QIMn %0, Bl 5 ' pref@abléid fIads tak B RErh Hediag 29
Journa(i printing section 20 as described above to enable the printed
information to be seen or written to through monitor window 34.
Operation is also improved by placing receipt printer 70 at the front 6a for easier
access to the printed receipts that must be handed to the customer. The printer of
the invention is thus compact, easy to use, and suitable for assembling POS
stations. |
Take-up reel housing 29 and journal printing roll paper housing 27 are also
disposed in this same flat, in-line arrangement to reduce the height of printer 5 in
the present embodiment. Roll paper 21 and take-up reel 22 housed in roll paper
housing 27 and take-up reel housing 29 are, however, replaced at the same time,
and it is therefore possible to arrange these two housings one above the other. ‘Other
than slightly increasing the overall height of printer 5, this arrangement makes it
possible to provide a narrow and even shorter printer 5 while having no affect on
either the maintenance or operatlon of printer 5.
" It should be further noted that while the present invention has been described
. using by way of example a printer equipped with both receipt printing and journal
printing functions for use as a POS printer, the present invention shall not be
~ limited to application with POS printers. For example, the printer according to the
present invention can be applied to a printing apparatus comprising printing means
using different printing mechanisms, e.g., a thermal printer and a dot matrix
impact printer, to reduce the size of the overall printing apparatus while
maintaining good maintenance and operation characteristics by arranging the two
printing means and the space in which the corresponding recording media are
stored longitudinally in-line. _
A narrow, compact printer can also be achieved in printers that use cut-sheet forms
instead of roll paper by using the longitudinal in-line arrangement of the present
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bot t om haesordingip thepspecifin apphcatxm Tadditvin, [while a thermal transfer printer
has been used by way of example for the printing mechanism above, dot impact
printers, ink jet printers, and other common printing mechanisms can also be used.
Furthermore, different types of printing mechanisms can be used for the first and
second printing units. It will be obvious that these and other variations and
applications can be easily achieved by those skilled in the art from the above
disclosure of the invention.



A con termnal. is also provided in input connector 63.
Printet e detect whether journal printer 60 is installed and
connected by det eétlhg the voltage level of this termnal through output
connector -98. A printer type detection t¥ninal is also provi ded in input
connector 63. Pri nter 5 can therefore also detect what type of subprinter
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medium after printing.

4, The printing apparatus according to claim 3 wherein the ﬁrst printing unit
further comprises a cover disposed to enable opening and closing on the second -
housing to cover the recording medium transportation path at least from the
printing means to the printed medium storage means.

5. The printing apparatus according to claim 4 further comprising a print
confirmation window provided in said cover for confirming the result of printing to
the recording medium.

6. The printing apparat_us according to claim 4 wherein the first printing unit
further comprises a keyed locking function for prohibiting cover opening.

7. The printing apparatus according to claim 1 further comprising a common
control means disposed in common to the plural printing units for receiving data
sent from a host device,

wherein the first printing unit comprises a connecting means connected to
the common control means for the input of print data from the common control
means.

8. The printing apparatus according to claim 7 wherein the common control
means comprises a connection detecting means for detecting whether the
' connecting means is connected.



printer 5 according to user requirenments in the factory, and the printer
functiomm user can be assenbled at the tine of -delivery to
t he cus M)m m,mﬂa mul tiple function printer featuring the
specificall§y desi®ed fanctions. It is al possi ble to freely change the
printer type after the printer is delivel®ed to the 9 user when the
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embodi menjy by RICPHA I AEBAFAS dcRBrdifl Vo' Waind 1t Wherbin 1RE ARSIl o

70 d
ant %ﬂ rzﬁrprmtmg units are mterchangeable

'13.  The printing apparatus according to claim 1 whex_'ein the printing means of
the plural printing units are each different; types of printing means.

14. A printing unit for use in a printing apparatus comprising plural printing
units, a common control means disposed in common to the plural printing units for
receiving data sent from a host device, and a first housing for housing the plural
printing units and the common control means where at least one of the plural
printing units is installed to enable printing unit removal,

comprises a recording medium transport_anon means for transporting said
recording medium, a printing means for printing to said recording medium, and a
platen opposing said printing means with said recording medlum disposed
therebetween, and

is characterized by having a second housing for housing at least the recording
medium transportation means, printing means, and platen, and

a connecting means connected to the common control means for the .

input of print data from the common control means.

* 15. The printing unit according to claim 14 further comprising a recording
_ medium storage means for storing the recording medium.

16. The printing unit according to claim 15 further comprising a printed medium
storage means for storing the recordmg medium after printing.

17. The printing unit according to claim 16 ful_‘ther comprising a cover disposed
to enable opening and closing on the second housing to cover the recording medium _
transportation path at least from the printing means to the prmted medium storage
means.



respectively, so that the paper for receipt printer 70 can be repl aced by
openi ng l 71_for receipt printer 70. Roll paper 11 in

recei pt ﬁ”mw'")m m,-’r erefore be replaced as shown in Fig. 6 by sinply
rotating thetfrlontr o ®p housing 71 up i omfront 6a toward the back. It
is therefore only necessary to open the ction to which roll paper nust be

replaced, i.e., receipt printer 70 in the exanple shown in Fig. 6, when it
is necessary to replace the roll paper in printer 5 according to the

present enfgodi MEKY - priREin3P Rﬁﬁtaae&ra{ngefdcu r 9gblpgrihiart bompistheded
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prevent i ngdRexpg géneqmﬂ§bﬂsales data recorded to the journal paper. Loss
of inportant data and simlar problens resulting fromthe operator
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because t>19r odlglfé %‘3 %{,‘B#u?ﬁg’?ﬂinrqt% %T?fu c?E(%En FEO% ousr ng
by | ockin QH?&ﬁ? %E?vﬁﬁ' DR g- that may arise from dust and ot her
foreign matter entering journal printer 60 when replacing the receipt
printing paper are also avoi ded because the journal printer cover is not
opened. Note, also, that with printer 5 according to the present enbodi nent
top housing 71 of receipt printer 70 does not open by pivoting at sone
poi nt near receipt printer 70 but by pivoting on bottom housing 31 at a
position opposite receipt printer 70, i.e., by turning on back 6d of
journal printer 60, in the sanme manner as top housing 61 of journal printer
60. Wien top housing 71 thus opens, top housing 71 rotates over or to the
back of journal printer 60, and a wide area free of top housing 71 is
assured above receipt printer 70. As a result the printer is easy to

mai ntai n, enabl es paper to be easily replaced.




As descri bed above, roll paper nust be replaced and paper janms and ot her

- mai ntenance are needed nore frequently with receipt printer 70 than journal
printer 60. These needs are accomopbdat ed by placing receipt printer 70 at
the front of printer 5 and opening top housing 71 fromthe same position as
top housing 61 of journal printer 60 | octet ed behi nd recei pt printer 70 in '
t he present enbodi nent, thereby achieving a printer that is easy to .

‘mai ntain and protects val uabl e data. As described above the printer of the
i nvention enabl es easy mai nt enance of réggg,? E printer 70 while

si mul t aneousl y enabl i ng easy mai nt enan % dur nal printer 60 when it is
needed. More specifically, if both top housing 71 of receipt printer 70 and
t op housi NPREINTIENG ARRARATIIS AGNPRISENG RijERAdd RRINTICUNERR tine, all of
the conponent parts are exposed on a single plane and can,be easjly

‘accessed Aawmpact; @asyio-paintaimp¥ptingo ApPeratusc eapablgr pﬁtnrﬁgeqtma datacis
housi ng g‘ovidé'drfb@' a m\umple gfuﬁ@ﬁbn%hﬁfér havingabothr reveipigprintingpapdrjournal

housi ng ee housing 29 for printed journal paper take- up s
reel }%ngﬁg% gty

{he. 1 nifAcemicpnBien 7 and SRl GEDMer AbSAPRERIE OB NAYTTEs 1 ] 61 =

paper | amowntedsdn bnttonﬁhuhsmgn&l rexech topc bousings 74 mdlﬁlr@ref fastenegito bottom
desi gned Hopy 91&9 %aﬁbhhgrfs p HOURREST DAnB B tdapivet bpé@bnﬁﬁckfﬁﬁ of

are not eaS| acces i: I y
r enovi ngJ 8@?%%%’[@8?#%8’&5‘@ use { ﬂ our Slﬁk
printer ﬂmr@s@m@m&r maﬁesSwegueu%a#malter Fé’y Laiiie éa

printer abhokberetdipt piintee70] whicichas atligher frequehey ofineeid formaintenance and

roll paper replacement compared with journal printer 60. Top housing 61 for
journal printing is fixed to bottom housing 31 by keyed locking mechanism 81,
thereby preventing improper operation of journal printer 60 during maintenance.

%
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paper jamrenoval, to correct other problens, or for maintenance is shown
in Fig. 7. Wien top housings 61 and 71 are -opened upward, each of the major
conponents inside printer 5 can be seen. Wen housing front 33 is then
opened forward, automatic paper cutter 19 is exposed and any paper jans
therein can be easily renoved. Wen autqngtic paper cutter 19 is rotated
forward in the direction of arrow A prihnting neans 50 di sposed to the
recei pt printing section 10 is al nost conpl etely exposed. Wen |l ever 57 of
thermal head circuit board 52 is then turned forward in the direction of
arrow B, thermal head circuit board 52 drops forward to open the recording
medi um pat h. Any paper pieces or paper jans between thermal head circuit
board 52 and platen roller 51 can thus be easily renoved. The notor and
platen roller 51 are al so disengaged by rotating rel ease | ever 59 on the
right side of platen roller 51 in the direction of arrow C, thereby
enabling platen roller 51 to be rotated easily by turning knob 58, which is
also on the right side. It is therefore also easy to renove paper janms from
the vicinity of platen roller 51. Because the same printing nechanism50 is
used for both receipt printing section 10 and jour al printing section 20

in printer 5 according to the present enb@f nent aper janms can be renoved
from both subprinters using th8bsane procedqure. Al l nanua oper d

| evers and knobs are al so provijded og 4 he sunme de o rlnter 1.e.,
the right side as seen fromfrdnt 6a the presgnt e dlnent i's
therefore sinple for the operaipr to cokregt paper and sim | ar

probl ems with the prisyer a cordlng 0 _J AT pre -nt e Qdi ment, thereby
continui ng service w thout keeping cu ers wai ting:

o =8

36

31

33 37

. _ FIG. 1



The procedure.for installing roll paper to journal printer 60 and receipt
printer 70 is shown in Fig. 8 The first step is-to open top -housing 71 or
61, and then set roll paper 11 or 21 in roll paper housing 17 or 27,
respectively. Lever 59 on the right side of printing neans 50 is then
. pulled forward to free platen roller 51;géfn1the notor. By then turning
knob 58 to manually rotate platen roller , receipt paper 12 or journal
‘paper 23 is pulled fromroll paper 11 or 21 through the recordi ng nedi um
path to the correct position. The process for setting the printing paper in
position is the same for both recei pt paper 12 and journal paper 23, and
rel ease | ever 59 and knob 58 are operated in the sane direction for both
the receipt printing section 10 and journal printing section 20. The
| engt hwi se in-line arrangenent of the receipt . printing section 10, rol
paper 11, journal printing sectioBbZO, roll pape3521, and take-up reel 22
in printer 5 according to the pre§ent enpodi ment{al so realizes a flat,
narrow printer. As a result the prfint ﬁif\,-npaut and easy to naintain,
enabl es paper janms to be g@ckly sor Ve ;&gEiL.bles’-aper to be easily
repl aced. Wiile receipt prifnter 7 1so’r¢ [ “ﬁﬁk:ﬁéf‘ ol | paper
repl acenent, this design inpoves Aeceifjt e perfprmance,
t her eby enabling service to A 6L does
occur so that custoners arné printer 51is
Ideally suited a
whi ch the recei pt
in-1ine,
result

pr 5 accordifng to
t he receipt




fromcreating problens in- the other subprinter, in addition to providing
excel | ent nmai ntenance characteristics and reducing printer size. Because
the receipt printing section 10 and journal printing section 20 are not
stacked one above the other in.the printer of the invention, the printed
content can be easily viewed fron1abové%%§e printer in both printing
sections. Receipt printer 70 and journal® printer 60 are also installed in
line in printer 5 of the present enbodi nent. Mrre specifically, receipt
printing section 10, receipt printing roll paper housing 17, journal
printing section 20, journal printing roll paper housing 27, and journal
printing roll paper housing 27 for printed journal paper take-up reel 22
are arranged in line fromfront 6a to back 6c. As a result, a narrow,
conpact nultiple function printer 5 conp;tsﬁpg two print-functions,’
specifically receipt printing and qugﬂar primging, [cgn be achieved. It is
al so possible to achieve a mul tl'pj.ze’ffunct I on prl'\1te @ th the mai ntenance
characteristics and ot her fea&ﬂreﬁ f the in-1ine p¥inter arrangenent -
descri bed above in a printegg?’n wh Jryecei S 70 af@ journa
printer 60 are pl aggd J4terally Ridey € Wi L. housinqgfor
o

di sposed to pivot opg Zat a pogrtion OppPRFI t(he | RENPr i ner, i.e., at

the outside edge ofs% he Tour e~ nt er § HoweVIFIHr r j ousna
printer 60 and rexgipt prijgar) 70 éﬁ i nd t t -ma ' ©®
printer 5 of the abgve gnbodi nt lachi ejey a nap+ew r i I n '
space to house a takg,ap re can dﬁ ' [ or at gd out sting
space. It can therefore be Gbncluceg/f t a [

V4

front-to-back is a nore ) o I~ 1
B4 Ry
/
U4

the receipt printer\gggiizz top bhols ’the | @) AM2 i nt er <ot
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efficient neans of reducing the size of -such a nultiple function printer,
and achieves a narrow printer that can be easily incorporated with a cash
drawer, personal conputer, and display to assenble a PCS station. This

| ong, narrow shape also makes it easier to install the printer to spaces on
the side or along the edges of the PCS i allation area. The printer of
the invention can thus be easily conbine i th other conponent.s to assenble
a PCs station, and can be used to efficiently construct a nultiple function
PGS station in a confined area. It should be noted that take-up reel
housi ng 29 can be provided either before or after journal printing section
20, but it is preferable to place take-up reel housing 29 behi nd journal
printing section 20 as descri bed above to enable the printed infornmation to
be seen or witten to through nonitor w ndow 34. Operation is also inproved
by placing receipt printer 70 at the front 6a for easier access to the
printed receipts that nust be handed to the cugtoner. The printer of the
invention is thus conpact, easy to use,  and sui\{\bl e for assenbling POS
stations. Take-up reel housing 29 and journal px' ting roll paper housing
27 are al so disposed i-n this sane flat, in-line Y\rangenent to reduce the
hei ght of printer 5 in the present emb@®rment. RY pap 21 and take-up
reel 22 housed in roll paper housing 27|and take-§up reel housing 29 are,
however, replaced at the sanme tinme, andjit is t Eyéfore possi ble to arrange
t hese two housi ngs one above theﬁqj her . Iyq t vf ightly increasing the
overall height of printer 5, thi ment malgs it possible to provide
a narrow and even shorter printe : o affect on either the
mai nt enance or operation of print¥ fugtther noted that
while the present invention has hte by/way of exanmple a
printer equi pped with both rece

n
w-
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printing functions for use as a POS printer, the present invention shal

not -be limted to application with POS printers. For exanple, the printer
according to the present invention can be applied to a printing apparatus
conprising printing nmeans using different printing nmechanisns, e.g., a
~thermal printer and a dot matrix inpact inter, to reduce the size of the
overall printing apparatus while maintaining good mai nt enance and operation
characteristics by arranging the two printing nmeans and the space in which
t he corresponding recording nedia are stored longitudinally in-line. A
narrow, conpact printer can also be achireved in printers that use cut-sheet

forms instead of roll paper by using the |Qngitudinal in-1ine arrangenent
of the present i nvention. Furthernore, ile the presegt invention has
been described using by way ggpexanpl egg dedi cated POS printer, the
invention can also be applied o |GMegrate 2B €S onblnlng t he
respective functions of a cash dra o) ™ ~=aqd dlsplay and
printer. By providing separat

journal printing units with both
printing unit side, diffen; t prim
in the confined space i nsP¥
t he mai nt enance and operasgn
al so be noted that while t

recei pt printer and journBb ¢
The invention can, for exagw
a | abel
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printer, a journal printer and a | abel printer, -or various other printer
types according to the specific application. In addition, while a thernmal
transfer printer has been used by way of exanple for the printing nmechani sm
above, dot inpact printers, ink jet printers, and other common printing
mechani snms can al so be used. FurthérnDrg/'different types of printing
mechani sns can be used for the first and gecond printing units. It wll be
obvi ous that these and other variations and applications can be easily
achieved by those skilled in the art fromthe above disclosure of the

I nvention. 14 [What is clainmed] 1. A printing apparatus conprising
plural printing units for printing to plural different recordi ng nedia,
each printing unit having a recording nmediumtransportati on neans for
transporting said recording nedium a printing means for printing to said
recording nmedium and a platen opposing said pr7hting neans with said
recordi ng medi um di sposed t herebet n, and a fyrst ggusing for housing the
plural printing units, wherein the rst printifng umt of the plural
printing units conprises a second h USi"ﬁFa\,hﬁ~Si§% at |east the
recordi ng medi umtransportation megps, /p ffa.ld>\y-a , and platen, and is
renovabl e fromthe printing apparatusg? 24 {{{The 5==h;§ggﬁi-s.ratus
according to claim1l wherein the fi/ét pili ng’ unit compgEfsgs a recording
medi um st orage neans for stoHrub}ﬁe cor fle

(N_=

pondi ng recorfdifig] medi um
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3. The printing apparatus according to claim2 wherein the first printing
unit further conprises a printed nmedium storage neans for storing the
recordi ng medium after printing. 4. The printing apparatus according to
claim3 wherein the first printing unit further conprises a cover disposed
to enabl e opening and dosing on the secy housing to cover the recording
medi um transportation path at |east fromthe printing neans to the printed

medi um st orage neans. 5. The printing apparatus according to claim4
further conprising a print confirmation wi ndow provided in said cover for
confirmng the result of printing to the recording nmedium 6. The

printing apparatus according to claim4 wherein the first printing unit
further conprises a keyed | ocking function for prohibiting cover opening.
7. The printing apparatus according to claim21 further conprising a
common control neans disposed in conmon to the plural printing units for
receiving data sept froma hostodevie, wherein the first printing unit
conprises a conne®ting neans cohnectpd fo the comon control means for the

i nput of print data\£§2n1te- grmQn fcoddr ol neans. 8. The printing

appar at us accordi ng i n the co n control means conprises a
connection detecting RCt i whet hér the connecting neans is

connect ed. 9. NFR4 prim-Ag-—appa atius accorjding to claim 8 wherein the
connection \u’\ — - B
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detecting neans conprises a printing unit detection neans for detecting the
type of the-first printing unit. 10.° The printing apparatus according to-
claim7 wherein the connecting neans is disposed fixed to the housing of
the first printing unit such that when the first printing unit is installed
to the printing apparatus the connecting ggeans is connected to the common
control neans. 11. The printing apparat according to claim1l wherein the
plural printing units are arranged in line to each other inside the
printing apparatus. 12. The printing apparatus according to claim1l
wherein the printing nmeans of the plural printing units are

i nterchangeabl e. 13. The printing apparatus according to claim1l wherein
the printing nmeans of the plural printing units are each different types of
printing neans. 14. A printing unit for use in a printing apparatus '
.conprising plural printing units, a conmon control neans di sposed in conmon
to the plural printing units for receiving data sent froma host device,
and a first housi for housing ghe plural printing units and the comon
control neans whe at | east one gf the ﬂ?ural,printing units is installed
to enable printing Uit R poppri sey a r&@ordi ng medi um
transportati on neans <§g g sai/d recoyding medium a printing

um agAd a pl aten opposing said

m di gposed t herebetween, and is

WQusi ng at | east the recording
R} at en, and a connecti ng
A i nput of print data

medi um transport at
means connected to t
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I5. The printing unit according to claim 14 further conprising a
recordi ng medi um storage neans for storing the recording nedium 16. ° The
printing unit according to claim15 further conprising a printed nmedi um
storage neans for storing the recording nediumafter printing. 17. The
printing unit according to claim 16 fug jger conprising a cover disposed to
enabl e openi ng and cl osing on the secon ousing to cover the recording
medi um transportation path at | east fromthe printing means to the printed
medi um st or age mneans. 16 18. The printing unit according to claim 17
further conprising a print confirmation w ndow provided in said cover for
confirmng the result of printing to the recording nmedium 19. The printing
unit according to claim 17 further conprising a keyed |ocking function for
prohi biting cover opening. - '
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