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-1- PRINTING ARPARATUS The present invention relates to a compast,
apparatus such as a time recorder and a time stanper,

Bid nting
and nore particularly

to a printing apparatus for printing information
paper having various thicknesses, which paper is
-“apparatus. A serial type printing apparatus is a
printing apparatus. In order to obtain a-high qu{
to maintain the gap between the printing head an
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as a tine card

or the l'ike isprintingyappaeated, suchiasiapbinanrecorder handngetiven of the

printing papergismgas
posi tion. Japanese Patent Application Laid

for printing information on pleces
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of prlntlng paper

hav1ng various thicknesses, which paper is manually

inserted into the apparatus.

A serial type printing apparatus is an example of

one such printing apparatus.

In order to obtain a high

quality print it is necessary to maintain the gap
between the printing head and the printing surface of

the paper at 1mm or less during the printing operation.

Also, it is necessary to keep the gap constant when

printing on pieces of paper having various thicknesses.

In view of the fact that the sheet such as a time

card or the like is manually inserted,

it is,important

that the insertion of the printing paper is easy and
the sheet is fixed so as not to be displaced in

position.

Japanese Patent Appllcatlon Laid-Open No. Hei 4-

50253,

discloses a frame plate on which is mounted a

mechanical portion including a printing head a guide
shaft and the like, which is mounted to be movable

relative to a base frame in a direction of the

thickness of .the printing paper,

a spring is provided .

for always drawing the frame plate toward the base

frame, and a cam disc is provided on a cam shaft for

movinj the printing head in the printing direction, and

for moving the frame plate,upwardly against the drawing

force of the spring to thereby expand the passage, into

which the printing paper is to be inserted, when the

printing head is moved toward the printing start

position and for moving the frame plate downwardly

toward the base frame by releasing the force moving the

frame plate upwardly, during the prlntlng operatlon

Also, a rubber stopper is prov1de;i

on the frame platé



50253, discloses a frame plate on which is mounted a nechanical portion
including a printing head, a guide shaft and the like, which is nounted to
be novable relative to a base frane in a direction of the thickness of the
printing paper, a spring is provided for always drawing the frane plate
toward the base franme, and a camdisc is provided on a camshaft for noving
the printing head in the printing directipn, and for noving the frane plate
upwar dly against the drawing force of the spring to thereby expand the
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moving the printing mechanical portion is complicated,
because the entire printing mechanical portion
including the printing head is moved and it is
difficult to assemble. Also, since the portion which
moves is heavy it is difficult to increase the speed of
the operation and a motor having a high output power is
necessary. Furthermore, since the high precision
mechanical portion including the printing head is
moved, the manufacture cost is increased and the
printing quality is degraded.
In view of these defects, inherent with the prior
apparatus, the present invention seeks to provide a
printing apparatus in which a mechanical portion that
is heavy in weight and needs a high precision is
simplified in structure, to thereby increase the speed
of the printing operation and ensure a stable printing
quality at low cost.
According to the present invention, there is
provided a printing apparatus comprising a printing
head supported on a base frame, a platen facing the
- printirng head and a platen driving means for moving the
platen relative to the printing head so that, during a
printing operatidn the platen is positioned such that
the paper is clamped at a printing position, and during
the -printing stand-by mode, the platen is positioned
such that a gap is kept between said platen and said
printing head to a predetermined gap that is larger
than that in the printing operation.
The platen driving means includes a biasing means
for biasing the platen -in a direction close to the
printing head, and a platen moﬁing means for moving the

platen away from the printing head against a biasing



printing paper surface is kept constant and the printing paper is retained
in place. In such a previously apparatus the structure for noving the
printing nmechanical portion is conplicated, because the entire printing
mechani cal portion including the printing head is noved and it is difficult
to assenble. Also, since the portion which noves is heavy it is difficult
to increase the speed of the operation angl-a notor having a high out put
power is necessary.. Furthernore, since the high precision nechanical
portion incl udiowre hef prhentbinegs irendndanavovied thehmistuifner taranddyt i s
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: clamped and fastened by the biasing force of the

biasing means.

The platen moving means may be a cam which is
rotated by a driving torque of the carrier driving
means.

A guide surface for the printing paper is provided
on the base frame, and the platen driving means causes,
in the printing stand-by mode, the platen to be flush
with the guide surface or to be shifted to a positioh
away from the printing head beyond the guide surface.

For a better understanding of the present
invention, and to show how it may be brought into
effect, reference will now be made, by way of example,
to the accompanying drawings, in which:-

Figure 1 is a perspective view showing the
structure of the essential part of one embodiment of
printing apparatus in accordance with the invention.

Figure 2 is a central cross-sectional view of the
printing apparatus of Figure 1. '

' Figures 3(a) and 3(b) are cross-sectional views
showing the ﬁrinting apparatus of Figures 1 or 2 in a
printing stand-by mode. _

Figures 4(a) and 4(b) are cross-sectional views
showing the printing apparatus of Figurés 1 or 2 in a
printing operation.

Figﬁres 5(a) and 5(b) are cross-sectional views
illustrating the prlntlng of pieces of thin and thick
paper, and

Figure 6 is a time chart diagram show1ng shift of
a cam, shift of a platen, shift of a carrier and
operation of a home sensor in the printing apparatus of

the present'invention.



provided a printing apparatus conprising a printing head supported on a
base frane, a platen facing the printing head and a platen driving neans
for nmoving the-platen relative to the printing head so that, during a
printing operation the platen is positioned such that the paper is clanped
at a printing position, and during the printing stand-by node, the platen
I s positioned such that a gap is kept bgtween said platen and said printing
head to a predeterm ned gap that is larger than that in the printing
operation. The platen driving neans includes a biasing nmeans for biasing
the platen in a direction close to the printing head, and a platen noving
means for noving the platen away fromthe printing head agai nst a biasing
-3- force of the biasing nmeans; in the printing stand-by node, the platen
movi ng means keeps the gap between the platen and the printing head to the
predet erm ned gap ]
An embodiment of the invention will now be described
with reference to Figs. 1 and 2.
In the printing apparatus according to the present

invention, a piece of printing paper P is guided in between

a printing head 1 and a platen 2 for printing. A pair of

stationary frame_plates 20 are mounted on a base frame 10 for

supporting the printing head so as to face each other at a

predetermined interval, and a platen driving means 3 is

mounted on the base frame 10 for contacting the platen 2

against the printing head 1 and separating the platen 2 away

from the printing head 1.

A guide shaft 4, a carrier driving means 5 and stoppers

6 are mounted on the stationary frame plates 20.

The guide shaft 4 is used to guide the carrier 7, which
carries thereon the printing head 1, in a printing direction
(in the left and right direction in Fig. 1, i.e., a direction
perpendicﬁlar to the paper surface of Fig. 2). The guide
shaft 4 penetrates bearing portions 7a provided on the
carrier 7, and an engaging. portion 7b formed on the top
surface of the carrier 7 slidingly moves along a guide platé

8 fixed to a ceiling plate of the stationary frame plates 20



which is larger than the gap in the printing operation; and in the printing
operation, the printing paper is clanped and fastened by the biasing force
of the biasing nmeans. The platen noving neans may be a cam which is rotated
by a driving torque of the carrier driving neans. A guide surface for the
printing paper is provided on the base franme, and the platen driving neans
causes, in the printing stand-by nDde_SLhe'pIaten to be flush with the

gui de surface or to be shifted to a position away fromthe printing head
beyond t he gui de surface. For a better understanding of the present

I nvention, and to show how it may be brought into effect, reference wll
now be madeso byhady theexmpnipitdng ohebd atcdpagypidgddrni e PHRiDALRE: -
Figure 1 is a perspective view showing the structure of the essential part
of one enboHirretien ahwans witdppidsacesrestapestyafce AnrLiRPPReCRAFRREPON.

Figure 2 is a central cross-sectional_view of the printin appgratus of
Figure 1. 9 is loaded on the carrier 7 by engaging protrusions Ja, each

of which protrudes from the ribbon cassette side, with recess
portions 7c on the carrier side. An ink ribbon R drawn from
the ribbon cassette is adapted to pass through a space
defined between a front surface la of the printing head 1 and

the platen 2.

‘There is shown.a cylindrical cam 13 which is the carrier
driving means 5 for moving the carrier 7 in the printing
direction. The cylindrical cam 13 is pivotally'mounted on the
stationary frames 20 by a shaft 14 and is provided.around its
outer circumferential portion thereof with a spiral gfoove
13a. A cam follower (not shown) which extends from £he carrier 7
is engaged with the groove 13a so that a reciprocating motion
defined by the groove is effected by the rotation of the
cylindrical' cam 13. In order to drivingly rotate the
cylindrical cam 13, a ﬁransmission gear 15 is fiked to a
protrusion end of the shaft 14 from the stationary frame 20
so that the rotation of a driving gear 16 of a motor M is

transmitted thereto through a reduction gear 17.

The stoppers 6 face the platen 2 around the front

surface of the printing head 1 so that ends 6a of the



N .
Figur.es 3(a) and 3(b) are cross-sectional views show ng the printing
apparatus of Figures 1 or 2 in a printing stand-by node. Figures 4(a) and
4(b) are cross-sectional views showing the printing apparatus of Figures 1
or 2 in a printing operation. Figures 5(a) and 5(b) are cross-sectional
views illustrating the printing of pieces of thin and thick paper, and
Figure 6 is a time chart diagramshow ng_shift of a cam shift of a platen
shift of .a carrier and operation of a honme sensor in the printing apparatus
of the present invention. -4- An enbodi nent of the invention will now be
described with reference to Figs. 1 and 2. In the printing apparatus
accordi ng. t stoppepsebearei pvenecbvad beppadetbe frenti sgrpaser 1r iof Flieded

i n between : :

printing head 1 toward the platen. A pair of beams 18 are
mounted on the stationary frames 20 for fixing the stoppers
at predetermined positions. Two pairs of stoppers 6 are fixed
to predetermined position on bottom surfaces of the beams 18,
réspectively. It is preferable that the stoppers 6 are made of
elastic material having a high frictional coefficient for
dampening the shock caused when the platen is raised and for

retaining the paper P.

The ends 6a of the plurality of stoppers 6 provided -
around the printing head 1 are flush with each other and
arranged in parallel with the front surface 1la of the
printing head 1. The gap gl (see Fig. 4ib) between the end
face of each stopper and thelfront surface of the printing
head 1 is set to be identical with the gap-between the
printing surface . of the printiﬁg paber P and the printing
head 1 during the printing operation where the best printing
qguality is maintained in response to the performance'of the

printing head 1.

The platen 2 provided to face the printing head 1 is
received by a platen receiver 19. Engaging pawls 19a provided
on top end portions of legs extending upwardly from the

surface of the piaten receiver 19 are engaged with the



a printing head 1 and a platen 2 for printing. A pair of stationary frame
plates 20 are nounted on a base franme 10 for supporting the printing head
so as to face each other at a predetermned interval, and a platen driving
means 3 is nounted on the base frane 10 for contacting the platen 2 against.
the printing head 1 and separating the platen 2 away fromthe printing head
1. A guide shaft 4, a carrier driving means 5 and stoppers 6 are nounted on
the stationary frame plates 20. The guide shaft 4 is used to guide the
carrier 7, - which carries thereon the printing head 1, in a printing
direction (in the left and right direction in Fig. 1, i.e., a direction

per pendi cul engaginheprgerlas pdacidest an ghepplatign guitdetbrafbysepgager at es
bearing portions 7a provided.on the carrier 7, and an _engagi ng portion 7b
formed on tHe tlfP CrPRRRERES tWEtR 22FROoYheY} di ngl y noves al ong a gui de
plate 8 fixed to a ceiling plate of the stationary.frame plates 20 - 5-

The platen driving means 3 includeé a compression spring
21 used as a biasiﬁg means for biasing the platen 2 in a
direction close to.the printing head - 1 and a cam 22 used as
a platen moving means for separating the platen 2 away from
the printing head 1 against the biésing force of the
compression spring 21.

In connection with the compression spring 21, a
cylindrical guide member 23 is fixed to an inner bottom
surféce of the base frame 10, a slidable portion 19b is

'formed vertically on a lower surface of the platen receiver
19, and a pi‘otrusion of the gtiide member 23 is loosely
~ engaged with a hollow portion of the slidable portion 19b.
The compression spring 21 is'intérposed under . compression
. around the slidable_portion léb between the inner

bottom surface of the base frame 10 and the lower surface of
the platen receiver 19, thereby imparting tﬁe biasing force

to the platen receiver 19 upwardly.

Also, the cam 22 is fixed to the cam shaft 24 with such
a shape that a cam portion 22a and a.bottom portion 22b are

connected with each other by a falling edge portion 22c¢. The



so that the printing head 1 is guided in the printing direction always with
its correct posture. A ribbon cassette 9 is |oaded on the carrier 7 by
engagi ng protrusions 9a, each of which protrudes fromthe ribbon cassette
side, with recess portions 7c on the carrier side. An ink ribbon R drawn
fromthe ribbon cassette is adapted to pass.through a space defined between
a front surface la of the printing headgl and the platen 2. There is shown
a cylindrical cam 13 which is the carrier driving nmeans 5 for noving the
carrier 7 in the printing direction. The cylindrical cam13 is pivotally
nounted on the stationary frames 20 by a shaft 14 and i s provided around
its outer ctamaHafiterXd dis potatablyhepapechprehat ape rend gtiddvé $IRPRTEam

foll ower "(not shown) which extends fromthe carrier 7_is engaged wi_th the
groove 13a BHAEPal5 PFRVI¢ROcEeFhyCablY oRndthenBasSEy PLRESgLBoN &SRS Fdfect ed
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for driving the carrier driving means 5 is transmitted
.thJ;ough a transmission gear 27 to a gear 26 fixed to a
proﬁrusion end from the stationary frame plate 20. Namely,
the cam 22 is rotatably driven in synchronism with the
cylindrical cam 13. In the embodiment, when the cam 22 is
rotated throﬁgh one turn, the cylindrical cam 13 is also

rotated through one turn.

The cam 22 is positioned on the top surface side of the
platen receiver 19. In the printing stand-by made, when the
cam shaft 24 is rotated by the drive torque of the motor M,
the cam portion of the cam 22 depresses the platen receiver
19 downwardly against the biasing force of the compression
spring 21 to keep the gap between the printing head 1 and the
platen 2 to a predetermined gap g2 which is larger than that
in the printing operation (see Fig.'3(b)). In the printing
operation, the pressure of the compression spring 21 by the
cam 22 is released, and thé platen 2 is raised by the biasing
lforce of the compression spring 21 so that the printing paper
is clamped and fixed between the platen 2 and. the stoppers 6.

In the printing operation, the gap between the printing head



The stoppers 6 face the platen 2 around the front surface of the printing
head 1 so that ends 6a of the . -6- stoppers 6 are projected beyond'the
front surface la of the printing head 1 toward the platen. A pair of beans
18 are nounted on the stationary frames 20 for fixing the stoppers at
predeterm ned positions. Two pairs of stoppers 6 are fixed to predeterm ned
position on bottom surfaces of the beaws 18, respectively. It is preferable
that the stoppers 6 are nade of elastic material having a high frictional
coefficient for danpening the shock caused when the platen is raised and
for retaining the paper P. The ends 6a of the plurality of stoppers 6

provi ded arburthad hehpr i ptimgingadut face fbfishthve t prdadhing hpapend Br dsnged
in parallel with the front surface-la of the printing head 1. The gap gl
(see Fig. 4(®¢nb@¢mbewithehaﬁiq@&egéfh@ﬂﬂﬁ%ﬂcﬁm@rféﬁ@ﬁtﬁ?ﬁ&%ﬂ@fsﬁgﬁace

of the printing head 1 is set to be identical with the gap hetween the
stoppers 6 and the front surface la of the printing head 1.

As shown in Fig. 3(a), a paper supply'slot 29 for the
printing paper P is provided between a cover 28 for covering
the prihting head 1 - and the base frame 10. The
top surface of the base frame inside the paper supply slot 29
is used as a paper guide surface for introducing the printing
paper P between the front surface la of the printing head 1

- and the platen 2. In the printing stand-by mode where the cam
portioﬁ 22a of the Eam 22 causes the platen receiver 19 to
move downwardly against the compression épring 21 to hold the
platen 2 at the descending position, the platen driving means
3 causes the platen 2 to be flush with the paper guide -
surface 10a or to be shifted to the position away from the:

printing head 1 beyond the guidé surface 1l0a. -

A sensor 30 is disposed at a rear side of the guide
surface 10a relative to the paper supply slot 29 beyond the
piaten 2 for detecting the printable condition in which the

. papexr P is inserted for printing. The sensor 30 may be a

reflector type photosensor or the like.

The operation of the platen driving means 3 will now be



printing surf ace of the printing paper P and the printing head 1 during
the printing operation where the best printing quality is maintained in
response to the perfornmance of the printing head 1. The platen 2 provided
to face the printing head 1 is received by a platen receiver 19. Engagi ng
paw s 19a provided on top end portions of |egs extending upwardly fromthe
surface of the platen receiver 19 are_ﬁ@gaged with the -7- engagi ng
hol es 2a provided on the platen 2 to thereby engage the two conponents with
each other. The platen driving nmeans 3 includes a conpression spring 21
used as a biasing neans for biasing the platen 2 in a direction close to
the printingeseadbedand detaml2@itbedefigsranpeatenthovi ng(akand(Bbr 4(a)
separating the platen 2 away fromthe printing head 1 against the biasing
force of thendodibdssiFagsspsi(ag 2nd 13{dorfhest ifoPaf ithi ATheo & ot ' epn
spring 21, a . _ :
P J 2 in the printing stand-by mode. The cam shaft 24 is
'rotatably driven by the driving torque of the motor M. The
cam 22 is rotated so that the cam portion 22a causes the
platen receiver 19 to move downwardly against the biasing
force of the compression spring 21. As a result, the platen
- 2 is kept away from the frontlsurface la of the printing head
1 and the gap g2 larger than that in the printing

operation is maintained.

Figs. 4(a)‘ and, 4(b) show a position of the platen 2 in
the printing operation. The cam shaft 24 is rotatably driven
by the driving torgque of the motor M. The cam rotates
clockwise so that the bottom portion 22b of the cam 22 faces
the platen.receiver 19 with a clearance d. As a result, the
biasing force of the compressioﬁ spring 21 affects the platen
2 through the platen receiver 19, the platen 2 is elastically
contacted with the ends of the stqppers 6, and the gap
between the front surface la of the printing head 1 and the
platen 2- is kept at the lnarro’w_gap gl for the printing

operation.

Figs. 5(a) and 5(b) illustrate . that when

the printing paper P has been fed between the prihting head



cylindrical guide .nenber 23 is fixed to an inner bottom surface of the base
frame 10, a slidable portion 19b is fornmed vertically on a | ower surface of
the platen receiver 19, and a protrusion of the guide nenber 23 is | oosely
engaged with a hollow portion of the slidable portion 19b. The conpression
spring 21 is interposed under conpression around the slidable portion
19b between the inner bottom surface of;the base frane 10 and the | ower
surface of the platen receiver 19, thereby inparting the biasing force to
the platen receiver 19 upwardly. Also, the cam22 is fixed to the cam shaft
24 with such a shape that a cam portion 22a and a bottom portion 22b are
connect ed i t andactheot pdatby & f fibki ithedgripsingoroporative, theangapaft
24 is rotatably connected at one end with a support plate 25 provi ded
vertical | y hatwesn fdwe faonte stocflapee @ P 3he )PoiRtbag t headt hern@nbh{i t h
the stationary frame plate 20. The drive torque fromthe tor Mwhich is
comonl y uRETENHr SYFERCehO T bl e PTARLINAg RARGE 5 S F?ﬁﬁ’ém’attt etihe

constant gap gl irrespective of the thickness of the printing
paper P. More specifically, Fig. 5(a) shows the case whgre
the Printing is effected on a piece of thin paper Pl having
a thickness tl, and the platen 2 is kept at the raised
position for the printing operation so that the paper Pl is
clamped and fastened_between the platen 2 énd the stoppers 6.
‘Accordingly, the gap between the front surface la of the
printing head 1 and the printing surface of the printing
paper Pl is kept at the gap gl. On the other hand, Fig._S(b)
shows the case where. the printing is effected on a piece of
thick paper P2 having a thickness t2, and the platen 2 is
kept at the raised position for the printing operation so
that the paper P2 is clamped and fastened between the pléten
2 and the stoppers 6. Accordingl&, also in this case, the gap
between the front surface la of the printing head 1 and the
printing surface of.the printing paper P2 is kept at the gap
gl. The same éap gl is kept irrespective of the thickness of

the paper.

Fig. 6 is a diagram showing a time chart representative
of the relationship among the shifts.of the cylindrical cam

13; the cam 22, which is the platen moving means, the shift



through a transm ssion gear 27 to a gear 26 fixed to a protrusion end from
the stationary frane plate 20. Nanely, the cam 22 is rotatably driven I n
synchronismw th the cylindrical cam 13. In the enbodi ment, when the cam 22
is rotated through one turn, the cylindrical cam 13 is also rotated through
one turn. The cam 22 is positioned on the top surface side of the platen
receiver 19. In the printing stand-by-tbde, when the camshaft 24 is
rotated by the drive torque of the notor M the cam portion of the cam 22
depresses the platen receiver 19 downwardly agai nst the biasing force of

the conpressjon spring 21_to_keep,t gap hetween t.he I ntkng head and

t he E)I aten ‘?é t?)}.‘% B#('%g‘é?g?m ﬁg(ﬁ 63&235 i 'S siﬁrﬁjgeeﬁ p-{'h%r.r‘ldt ?i_t (Elgntfiﬁe
printing operation (see.H g, : e pr e , e pressure
of the Con‘p?’élslyi"’orhg s}b?‘?%gi'%ln%yai%eoé%réglzmlpséfr]e%l 21!-;;518% g%&l%ﬁ?he platen 2 is
rai sed by the biasing force of the conpression spring 21 so that the
printing paper is clanped and fixed between the platen 2 and the stoppers

6. 'In the printifige RHALRox! [Red8RnhetWRCPet88rpai 861dY de@8Usensor)
| for'detecting the home position is composed of a detecting
biece (not shown) mounted on the carrier 7 and a
transmittance type photosensor mounted on one of the
stationary frames 20. The H sensor is kept in a dark level
and turned on when the carrier 7 is moved close to the home
position and is kept in a bright level and turned off.when

thé carrier 7 is separated from the home position.
First of all, when the H sensor is turned on and the
carrier 7 is positioned in the home position, as shown in
Fig. 3(a), the cém 22 comes into contact with the platen
receiver 19 to depress the latfer downwardly, and the platen
2 is in the descended position..When-the printing paper P is
fed and the insertion éf the printing paper P is detected by
the sensor 30, the motor M is driven to rotate the
cylindrical cam 13 and at the same time, the cam 22 also

rotates.

The carrier 7 is fed by -the rotation of the cylindrical
cam 13 but due to the shape of.the groove 13a the carrier 7

is not moved until the rotational angle is 50°. During the



-9- 1 and the printing surface of the printing paper P is identical with
the gap gl between the front faces of the stoppers 6 and the front surface
la of the printing head 1. As shown in Fig. 3(a), a paper supply slot 29
for the printing paper P is provided between a cover 28 for covering the
printing head 1 and the base frame 10. The top surface of the
base frame inside the paper supply slo}329 is used as a paper guide surface
for introducing the printing paper P béfween the front surface |a of the
printing head 1 and the platen 2. In the printing stand-by node where the
cam portion 22a of the cam 22 causes the platen receiver 19 to nove
downwar dl y ageatstnt bé adnpregbindrisgal ngaidl 1130 foobd 50E plcat 2h02, atthiehe
descendi ng position, the platen driving nmeans 3 causes the platen 2 to be.
flush with cherpapei dis deowend f ane alCaingax ofdshinnf t éhd othée ppasitiingn
away fromthe printing head 1 beyond the guide surface 10a. A sensor 30 is
di sposed atope¥abior|de effedhedjiinidahaeage ofaabsudt iLdd °t durp8dpipds
supply slot 29 beyond the platen 2 for detecting the printable_condition in
whi ch” t he Pperiod. When the rotational angle of "the cylindrical cam 13
becomes 60° and the carrier 7 is separated away from the home

position, the H sensor could not detect the carrier 7 and

could be turned offl

Also, when the position of the cam portion 22 which is
to come into contact with the platen receiver 19 is shifted
by the rotation of the cam 22 and the falling edge portion
22c has come into contact with the platen receiver 19, the
platen receiver 19 starts to graduélly move upwardly by the
biasing forcé of the compression spfing 21 to thereby
gradually raise the platen 2. During the rotational angle of
the cam 22 from 30° to 60°, when the falling edge portion 22c
faces the platen receiver 19 an& the rotational anglé of the.

~cam 22 reaches 60, a minimum diameter portion of the bottom
portion 22b faces the platen recéiver 19, the clearanqe d
(see Fig. 4(b)) is generated between the platen receiver 19
and the bottom portion 22b. As a result, the platen 2 is kept
at the raised position by - the biasing force of the
compression spring 21..As described above, in this .case,
since the carrier 7 starts to move, the printing.operation ié

effected by the printing head 1.



paper- P is inserted for printing. The sensor 30 may be a reflector type
phot osensor or the |like.” The operation of the platen driving nmeans 3 w |
now be -10- described in detail with reference to Figs. 3(a), 3(b), 4(a)
and 4(b). Figs. 3(a) and 3(b) show a position of the platen 2 in the
printing stand-by node. The camshaft 24 .is rotatably driven by the
driving torque of the notor M The caml22 is rotated so that the cam
portion 22a causes the platen receiver 19 to nove downwardly agai nst the

bi asing force of the conpression spring 21. As a result, the platen 2 is
kept away fromthe front surface la of the printing head 1 and the gap g2

| arger than-that in the printing operation is maintained. Figs. 4(a) ahd

4(b) show a posipggﬁy%&é h%o&gﬁg% oft | Det NG Y ] 9&5@9 gPes nﬁ@io,&he -

shaft 24 is rota I ven e drTving torque of

rotates clogkphggonga! Qﬁ'fglté‘eoPOttth%m ORI 22hcRést @qo@%m €Ref F&ten
receiver 19 again comes into contact with the bottom portion
22b of the cam, and the platen 2 is moved gradually
downwardly while compressing the compreésion spring 21 in
accordance.with the rotation of the cam 22. Since the slant
angle of the bottom portion is gentle, the lowering speed of
the platen 2 is also gentle. When the rotational angle of the
cam 22 reaches 330, the platen 2 is returned .back to the

original descended position.

In the range of the rotational angle of the cylindrical
cam 13 from 210° to 220°, the feed direction of the carrier
7 is reveréed by the groove 13a. In the range of the
rotational angle of the cylindrical cam 13 from 220° to 340°,
the carrier 7 is fed toward the home position, until the .
rotational angle of the cylindrical cam 13 is at 330°. When
the carrier 7 is moved close to the home position, the H
sensor detects this and is turned on. Thereafter, the motor
ﬁ is étopped in a.predetermined period of time based upon the
deFectlon 31gnal of the H sensor. The carrier 7 is kept under
the stop condition and home position. At this tlme, the

- rotational angle of the cam 22 and the cylindrical cam 13 is

at 360°.



the platen receiver 19 wth a clearance d. As a result, the. biasing force-
of the conpression spring 21 affects the platen 2 through the pl aten
receiver 19, the platen 2 is elastically contacted with the ends of the
stoppers 6, and the gap between the front surface la of the printing head 1
and the platen 2 is kept at the narrow gap gl for the printing operation.
Figs. 5(a) and 5(b) illustrate that _;c_ when the printing paper
P has been fed between the printing heaa 1 and the platen 2 for the
printing operation, the gap between the front surface la of the printing
head 1 and the printing surface of the printing paper P is kept at the
constant gap gl irrespective of the thickness of the printing paper P. Mre
specifically, Fig. 5(a) shows the case where the printing is effected on a
pi ece of thin paper Pl having a thiWbenest$helcazmderhd pbapepiRippefept at

the raised position-for the printing operation so that the paper Pl is
cl anped and-heashepedprpeikden  t Haigp platen 2nd s HeeBE oppPerdhs. descended

position. In this condiiion, if pieces of printing paper are -
replaced, the next printing may be effected in fhe same
cycle.

In.the raised position of the platenlz, the top surface
of the platen 2 is brought into elastic contact with tﬁe
stoppers 6 through the printing paper P. However, since the

- slidable portion 19b and the guide member 23 are loosely
engégéd with each other, even if there is some tilts or
displacements of the top surface of the platen 2, the platen
2 is uniformly elastically contacted against the stoppers 6
through the printing paper P. Thus, the printing paper P may
be clamped and fastened between tﬁe platen 2 and the stoppers

6 without fail.

Also, since the beams 18 for supporting the stgppers 6
as well.as the guide shaft 4 are fiked.to the stationary
plates 20, a parallelism of the front faces of the stoppers
6 with the printing direction of the printing head 1 to be
transported by the guide shaft 4 may be relatively reaAily
kept in a range in which the stable printing may be effected,

for example, at about 0.lmm in consideration of the



Accordi ngly, the gap between the front surface la of the printing head 1
and the printing surface of the printing paper Pl is kept at the gap gl. On
the other hand, Fig. 5(b) shows the case where the printing is effected on
a piece of thick paper P2 having a thickness t2, and the platen 2 is kept

at the raised position for the printing operation so that the paper P2 is
cl anped and fastened between the platQQ#g_and the stoppers 6. Accordingly,
also in this case, the gap between the front surface la of the printing
head 1 and the printing surface of the printing paper P2 is kept at the gap
gl. The sane gap gl is kept irrespective of the thickness of the paper.
Fig. 6 is cassemphinsipoeaigseonime chart representative of .the relationship
anong the shifts.of the cylindrical cam 13; the cam 22, which is the

pl aten novi ng neans; the shift -12- of the platen 2; the shifts of the

carrier 7,and hence the printing head 1; and the operation_of a hone
Sensor. Incidentally, in another embodiment, the platen moving

means is not limited to that shown in the drawings, and it is
possible to use a solenoid instead of the cam 22, for
example. Also, the biasing means is not 1limited toh the
compression spring 21 and it is possible to use an elastic

member such as a leaf spring.

Also, it is poésible to modify the mechanism so that a
link, a screw and the like are used instead of the cam 22,
and are driven by the motor to move the platen 2, the motor
is stopped when the ioad imposéd on the motor exceeds é
predetermined valﬁe, and the printing paper is clamped and
fixed between the platen 2 and the stoppers 6. In this cése,
the means for driving the link and the like is not limited to
the motor and it is possible té use an air cylinder or the
like.

Also, it is possiblé to constitute the stoppers by non-
elastic material such as metal and to constitute the surface

portion of the platen 2 by elastic material such as rubber.

Also, the invention is not limited to an impact type

printing head and it is possible to apply it to the case



The hone sensor (hereinafter referred to as an H sensor) for detecting the
honme position is conposed of a detecting piece (not shown) nounted on
the carrier 7 and a transmttance type photosensor nounted on one of
the stationary frames 20. The H sensor is kept in a dark |evel and turned
on when the carrier 7 is noved close to the hone position and is kept in a
bright level and turned off when the cagrier 7 is separated fromthe
hone position. First of all, when the H sensor is turned on and the carrier
7 is positioned in the hone position, as shown in Fig. 3(a), the,cam 22
cones into contact with the platen recejver 19 to depress the latter
downwar dl y, Whewe tary Rehen Brinting head&t@hdsd 3fodink et WHes PRethe
printing nger P.is fed and the insertion of the printing paper Pis

det ect ed by'tfR %2%2980, the notor Mis driven to rotate the cylindrical
cam 13 and at the sanme tine, the cam 22 also rotates. The carrier 7 is fed
by the rotation of the cylindrical cam 13 but due to the shape of-the

%L??\r/]g g‘ﬁg the Cﬁsfol,erth7e Iisnvrcl-z%tti@lvgg HQE:' iiﬁf@e&oﬁgtﬂ}%"%an@&@ Geleq 59
the printing paper, and it is possible to apply the invention
to the case where an Automatically paper feeding mechanism is

provided and the platen 2 'is moved corresponding to the

automatic paper feed.

As described above, in the printing apparatus according
to the present invention, since only the light weight platen
is moved close to or away from the printing head, it is
possible to hold the mechanical portion, which needs a large
weight and a high precision, in the stationary part, thus

- structure and increasing the printing speed.
Since the stoppers are projected'toward the platen béyond the
~front surface of the printing head, and the printing papér is
fixed with its printing surface being depressed against the
stoppers irrespective of the-thickness of the paper, namely,
even if the thick paper or thin paper is used, the gap
between the printing heaa and the printing surface is set to
an optimum gap by setting the amount of the projection of the
stoppers in consideration of the optimum printing condition,

and it is possible to effect a stable printing operation with



-13- rotation of the cylindrical cam13 from50 to 210[err], the carrier 7
is nmoved in a linear fashion, and the printing operation is effected in the
range of about 144[err] during this period. Wen the rotational angle of
the cylindrical cam 13 beconmes 60[err] and the carrier 7 is separated away
fromthe home position, the H sensor could not detect the carrier 7 and
could be turned off. Al so, when the poggtion of the cam portion 22 which is
to come into contact with the platen receiver 19 is shifted by the rotation
of the cam 22 and the falling edge portion 22c has conme into contact with
the platen receiver 19, the platen receiver 19 starts to gradually nopve
upwar dl y byat hBighasprgnténge @paghsyconPrEEEREROIEri nPSERUSE t IR eine
gradually raise_the platen 2. During the rotatiopal angle. of the cam 22
from 30[ err FAMBLEELERFLONWREN TYTe FTHYGTHF dget pbF t P8 Qgéef§8e§ﬁ9¥%%ﬂeuen

receiver 19 _and the cotational angle o e _cam 22 .reaches 60 1 Ni_num
pof'fll a?‘gn Z’le&je

f.th 2
oot or mobRRoREbRtERE BBPRERERBL iTon 298 Fobe SO AT, Spp. Defielt!

Fhe Clearangﬁedplaten and the printing head is large in the 'printing
stand-by mode, it is easy to insert the printing paper into
the. apparatus without any feér that the paper; would be
damaged. Also, since the printing paper is clamped énd
fastened between the'sfoppers'and the platen in the printing
operation, there is no fear that the printing paper would be
displaced during the printing operation. Thus, it is possible
to ensure a uniform high guality printing. If the guide
surface for the printing paper is provided in the base frame
and the platen is shifted to be flush with ox somewhat lower
than the guide sufface, the paper may be inserted without any

obstruction by the platen.



(see'Fig. 4(b)) is generated between the platen receiver 19 and the bottom
portion 22b. As a result, the platen 2 is kept at the raised position by

t he bi asHMl“I;ﬂﬂ uml“lllm"ronpresm on spring 21. As described above, in this
case, Si starts to nove, the printing operation is
effected by £he" printind head 1. . -14- Upon the conpletion of the
printing operation, the rotational angl eisf- the cam 22 reaches 210[err],

the platen receiver 19 again conmes into contact with the bottom portion 22b
of the cam amLAIMS platen 2 is noved gradual |y downwardly while

conpressing the conpres cﬁﬁﬂ“: t t.at i on of
the cam 22. Since '?I% I%g%} z?%llrgp %J]péh{é%%tom pofs"t %ha e%tﬁrgjt t he

| ower i ng speediasd tswopariiat o ix hasp fg@ng.e .2 \E‘Pe#etrh %‘b‘tfﬁ il angl e of

the cam 22 reapheg 3r§_91héé}f amcﬁtaerpl?ade% reft W iRy nk@e@rks tﬁbxt heo i 1

descended p05|t|on I the, range qf the raot atlonag q: e of éhe c I | ndri cal
platen relatlve to the printing hea at, durin

printing operation the platen is positioned such that
the paper is clamped at a printing position, and during
the printing stand-by mode, the platen is positioned
such that a gap is kept between said platen and said

10 printing head to a predetermined gap that is largér
than that in the printing operation.

2. A printing apparatus as claimed in claim 1,
wherein the printing head is supported by a two frame
plates mounted on said base frame and the frame plates

15 have stoppers that face said platen around said
printing head with their ends pfotruding toward said
platen beyond a front surface of said printing head
such that during printing the printing paper is.clamped
between the platen and said stoppers.

20 3. Printing apparatus according to claim 2,
wherein said platen driving means includes a biasing
means for biasing said platen in a direction towards
said printing head, and a platen moviﬁg means for
moving said platen away from said printing head against

25 a biasing force of said biasing means; wherein in the
printing stand-by mode, said platen moving means keeps
the gap between said platen and said printing head to
the predetermined gap which is larger than the gap in
the printing operation; and wherein in the printing

30 operation, the printing paper is clamped and fastened
between said platen and said stoppers by said biasing
force of said biasing means.

4. Printing apparatus as claimed in any
preceding élaim, wherein the printing head is carried

'35 .by a carrier which is movable along a guide shaft

arranged parallel to the platen surface under the

This Sheet Has Been Re(ilac
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cam lSWO the feed direction of the carrier 7 is

T ever sed W ﬂa. In the range of the rotational angle of the
cylindrl m m“‘ 20[err] to 340, the carrier 7 is fed toward the
home posi'ts om, tnth| % he rotational angle of the cylindrical cam 13 is at
330[err]. V\hen the.carrier 7 is noved close to the hone position, the H
sensor detects this and is turned on. Thempeafter, the nmotor Mis stopped in

a predeterm ned period of tinme based upon the detection signal of the H
sensor. The caigdiem bf @ Itm;ﬁr:lﬂnieirntMQsmcqansondi tion and honme position.

At this time, the rotatignal ar a§>,P°f Jhe %ac@[mngngadatoheqnlcaylhoqlduhcq,l cam 13

1s at 360. - 15- en the Car I'S Pposi e p05|t|on
the platen 2 ideHessienith arhelduigt eéhdetheyussin ithe Pleten Soumd meams | f

'to'h sces ngf Cpgi gtg 0 RAPSM AP TLRAMRE Wie et Rrd iddieniBb PeAd ected in
¥"3 carrier dr1v1ng means.

6. Printing apparatus according to any preceding
claim, wherein a guide surface for the printing paper
is provided on said base frame, and said platen driving
means causes, in the printing stand-by mode, said

10 platen to be flush with said guide surface or to be
shifted to a position away from said printing head
beyond said guide surface.

7. A printing apparatus for guiding a piece of
printing paper between a printing head and a platen and

15 effecting the printing, characterized in that:

a pair of stationary frame plates are mounted to
face each other on a base frame for supporting said
printing head and at the same time, a platen driving
means for contacting said platen with said printing

20 head and moving said platen away from said printing
head is mounted on said base frame;

| a guide shaft for guiding a carrier, that carries

thereon said printing head, in a printing direction, a
carrier driving means for driving said carrier in the

25 printing direction, and stoppers that face said platen
around said printing head with their ends protruding
toward said platen beyond a front surface of said
printing head are fixed to said stationary frame

. plates; and

30 said platen driving means keeps, in a printing
stand-by mode, a gap between said platen and said
printing head to a predetermined gap that is larger
than that in a printing operation, and in the printing
operation, clamps and fastens the piece of printing

35 paper between said platen and said stopper.

8. A printing apparatus substantially as herein

T




In t he ralsed | aten 2, the top surface of the platen 2 is
brought into m '”'ﬂﬂiﬁ’ lbg th the stoppers 6 through the printing paper
P. However, portion 19b and the gui de nmenber 23 are

| oosel y engaged wi th each other even if there is sone tilts or

di spl acenents of the top surface of the platen 2, the platen 2 is uniformy
el astically cont act ed agai nst the stopper325°through the printing paper P.
Thus, the printgag b cIa ed and fastened between the platen 2
and the stoppers 6 cPﬁBﬁgugﬁgg Fegﬁfﬁﬁ stAckhe heceempany ingodrauppgst i ng
the stoppers 6 as well as the guide shaft 4 are fixed to the stationary
plates 20, a parallelismof the front faces of the stoppers 6 with the
printing direction of the printing head 1 to be transported by the guide
shaft 4 may be relatively readily kept in a range in which the stable
printing may be effected, for exanple, at about O0.1mmin consideration of

t he - 16- ' '
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assenbl ing precision. Incidentally, in another enbodinment, the platen
soving neans is not limted to that shown in the drawings, and it is
possible to use a solenoid instead of the cam 22, for exanple. Al so, the
biasing nmeans is not Iimted to the conpression spring 21 and it is

possi ble to use an el astic nenber sued2-as a |eaf spring. Also, it is
possible to nodify the nmechanismso that a link, a screw and the |ike are
used instead of the cam 22, and are driven by the notor to move the pl aten
2, the notor is stopped mhen t he | oad i nposed on the notor exceeds a
predeterm ned val ue, and the printing paper is clanped and fixed between

t he pl at enABSTRACThe stoppers 6. In this case, the neans for driving the
link and the like is not limted to the notor and it is possible to use an
air cyli ndBRINTINGe APPRRATHSso, | t is possible to constitute the stoppers
by non- elastic mate |aI such,as neta Pd to COﬂStI&ﬁﬁe t.he s

portion of the plateh®2 ByOLFdE: |2 nBFéP 3P9suBRPEE 3 Mbert™ Al w h@

| nvent o SRRk Lk b5 160 Bn PR nbRF BRI OLLBR"SAA Adat K %l%ssi bl e

precision is fj.xed to simplify the' structure and to perform a
high speed Qperation with : high quality printing.

A pieée of printing paper. P is guided between a
"printing head l. and a platen 2 for printing. A pair of
stationary frame piates 20 are mounted to face each other on
a base frame for supporting the printing head, and a platen
driving unit 3 'for contacting the platen 2 against the -
printing head 1 and separating the plé.ten 2 away from the
printing head 1 is mounted on the base frame. A guiae shaft
4 for guiding a carrier 7, that carries thereon the printing
head, in a printing direction, a carrier := 5 for driving
the carrier in the printing direction, and stoppers 6 that
face the platen around the prihting head with their ends
protruding toward the platen beyond a ffont surface of the
"p;cint:f.ng head are fixed to the stationary frame plates 20.
The platen.driving unit 3 keeps, in a printing stand-by mode,
a gap between the platen and the printing' head 1 to a
predetermined gap that is larger than that in a printing
operation by depressing the platen by a cam 22, and in the
printing operation, clamp and fasten the printing paper between
the platen and the stoppers by raising the platen with the-

biasihg force of a compression spring 21.

e T Fig. 1
This Sheet H '

W IMII i



-17- "where any other printing head such as an ink jet type or the like is
-used. Also, the inventionis not limted to the nmanual feed of the printing
paper, and it is possible to apply the invention to the case where an
automatical ly paper feeding nechanismis provided and the platen 2 is noved
corresponding to the automatic paper feed. As described above, in the
printing apparatus according to the presgat invention, since only the |ight
wei ght platen is noved close to or away fromthe printing head, it is

possi ble to hold the mechanical portion, which needs a | arge weight and a
high precision, in the stationary part, thus structure and increasing the
printing speed. Since the stoppers are projected toward the platen beyond
the front surface of the printing head, and the printing paper is fixed
with its printing surface being depressed agai nst the stoppers irrespective
of the thickness of the paper, nanely, '

@)
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even-if the thick paper or thin paper is used, the gap between the printing
head and the printing surface is set to an opti num gap by setting the
anount of the projection of the stoppers in consideration of the optinum
printing condition, and it is possible to effect a stable printing

operation with -18- a high printing quality. Furthernore, because of the
sinplification of the structure, |szggssible to provide the printing
apparatus in a | ow cost. Since the gap between the platen and the printing

head is large in the prlntlng stand-by node, it is easy to insert the
printing paper into the apparatus w thout any fear that the paper woul d be
damaged. Al so, since the printing paper is clanped and fastened between the
stoppers and the platen in the printing operation, there is no fear that
the printing paper would be displaced during the printing operation. Thus,
it is possible to ensure a uniformhigh quality printing. If the guide
surface for the printing paper is provided in the base frane
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and the platen is shifted to be flush with or somewhat |ower than the guide
surface, the paper may be inserted wi thout any obstruction by the platen.
19 CLAIMs: 1. A printing apparatus for guiding a piece of printing paper
between a printing head and a platen and effecting the printing,
conprising: a printing head, a carrier, a platen, and a platen receiver,
said printing head being carried by sm(ﬁfgurier, and sai d pl aten being
received by said platen receiver; a base’frame, a pair of stationary frane
. plates nmounted to face each other on said base frame for supporting said
printing head; and a platen driving neans for contacting said platen with
said printing head nounted 8? said base frame; a guide shaft for guiding
said carrier in a prinrbing __regliqﬁ, a carrier driviyg $eans for driving
said carrier in the prymfthg\di -cgro and st opper s Maci sai d fffaten

around said printing h . stopper s having end , ng rd said
pl aten beyond a front .su N Bd [bri nting head, i d /
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stoppers being fixed to said stationary frane plates; said platen driving
freans i ncludi ng biasing nmeans for biasing said platen receiver towards said
printing head, and platen noving nmeans including cam neans di sposed between
said platen and said platen recei.ver for noving said platen receiver away
fromsaid printing head agai nst a biasing force of .said biasing neans; and
the printing apparatus having a printigg5standéby node, wherein said platen
novi ng neans keeps the gap between said platen and said printing heads to a
predeterm ned gap which is larger thanm the gap in the printing node, and a
printing node wherein the printing paper is clanped and fastened between
said platen and said stoppers by the biasing force of said biasing neans.

2. The printing apparatus according to claim1, characterized in that
said camneans is rotated by a driving torque of said carrier driving
means. 3. The printing apparatus according to claim11, characterized in

that a guide surface for the printing paper is provided on. said base frane,
and said platen driving neans causes, in the printing stand-by node, said
platen to be flush with said guide surface or to be shifted to a position
away fromsaid printing head beyond said guide surface.

FIGS




-20- ‘action of a carrier driving neans. 5. Printing apparatus according
to claim4 when dependent on claim3, wherein the platen noving neans is a
camwhich is rotated by a driving torque of said 5 carrier driving neans.
6. Printing apparatus according to any preceding claim wherein a guide
surface for the printing paper is provided on said base frane, and said
pl aten driving nmeans causes, in the'prgn%ing stand-by node, said 10 platen
to be flush with said guide surface or {3 be shifted to a position away
fromsaid printing head beyond said guide surface. 7. A printing
apparatus for guiding a piece of printing paper between a printing head and
a platen and 15 effecting the printing, characterized in that: a pair of
stationary frane gggntpd to face each other on a base franme for
ea

supporting said printing nd gt |[the sane tinme, a platen driving neans
for contacting said platen with sai§ rinting
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20. head and novi nﬁ“sal dﬂol aten away frorﬁ'“ s RE LA MENT S Iﬂf:%%so SG

Id prinpt ol
sai d: basﬁm‘l haft for guidi ngﬂa carri eg}?f a ca.rr[,_%gg ,' 'e'tgﬁd """
said Pri rlntlng direction, a ca drﬂ/ln i §‘f)(§r“"@d’
driving sdid car"rl er | n the 25 printing direction a%%r e‘ris «’t“nat' ipgeaged .....
said platen around said printing head with their =n@2 8t udlf?fg“t‘dﬁbaﬁd?ag“d--‘---
said pl at ¢ Amyend a front surface of saitd printipg_head are fixed to said
stationary franme plates; and 30 - sai d pl at en{_ dPAYENGFnREGEIRRpXsiT.0.. 2

printing $t andﬁbprlntlug a;magaWSbi@u'\madmgaa pigdenof rprintidg spapembeReany a

a predeterm I,S, | ar hat .i.,n a printing operation, and
| npt he pr| ﬁ'f‘Pﬂg r%ﬁ@ rpla{gn ?Jg‘ieﬁﬁgla% eﬂ@nqu% MRSING- printing 35
paper between %%M@héﬁdaﬁ%ﬁ%ﬂ SpRkALanda platenecBiveRIsA@BHthgS

substantially as herein
head being carried by sald carner and said platen being received by said platen

receiver;

a base frame, a pair of stationary frame plates mounted to face each
other on said base frame for supporting said printing head; and a platen driving
means for contacting said platen with said printing head mounted on said base
frame;

a guide shaft for guiding said carrier in a printing direction, a carrier
driving means for driving said carrier in the printing direction, and stoppérs
facing said platen around said printing head, said stoppers having ends
protruding toward said platen beyond a front surface of said printing head, said
stoppers being fixed to said stationary frame plates;

said platen driving means including biasing means for biasing said platen
receiver towards said printing head, and platen moving means including cam
means disposed between said platen and said platen receiver for moving said
platen receiver away from said printing head against a biasing force of said
‘biasing means; and

the printing apparatus having a printing stand-by mode, wherein said
platen moving means keeps the gap between said platen and said printing
heads to a predetermined gap which is larger than the gap in the printing mode,
and a printing mode wherein the printing paper is clamped and fastened
between said platen and said stoppers by the biasing force of said biasing
means.

2, The printing apparatus according to claim 1, characterized in that said
cam means is rotated by a driving torque of said carrier driving means.

3. The printing apparatus according to claim 1, characterized in that a guide
surface for the printing paper is provided on said base frame, and said platen
driving means causes, in the printing stand-by mode, said platen to be flush with
said guide surface or to be shifted to a position away from said printing head

beyond said guide surface.
This is the replacement sheet
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ABSTRACT -
PRINTING APPARATUS

To provide a printing apparatus in which a
mechanical portion that is heavy in weight and needs a high
precision is fixed to simplify the' structure and to perform a
high speed operation with . high quality printing.

" A piece of printing paper P is guided between a
"printing head 1 and a platen 2 for printing. A pair of
stationary frame pjates 20 are mounted to face each other on
a base frame  for supporting the printing head, and é Iplalxten
driving unit 3 for contacting the platen 2 against the
printing head 1 and separating the platen 2 away from the
pri'ntiﬂ"r.;g head 1 is mounted on the base frame. A guide shaft
4 for guiding a carrier 7, that &garries thereon the printing
head, in a printing di’rection, a .carrier := 5 for driving
the carrier in the prinf.ing direction, and stoppers 6 that
face the platen arxound the printing head with their ends
protruding toward the platen beyond a front surface of the
printing head are fixed to the stationary frame plates 20.
The platen driving unit 3 keeps, in a printing stand-by mode,
a gap between the platen and the printing head 1 to a
predetermined gap that is larger than that in a printing
operation by depressing the platen by a cam 22, and in the
printing operation, clamp and fasten the printing paper between
the platen and the stoppers by raising the platen with the
biasing force of a compression spring 21.

Fig. 1
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