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The invention provides an ink jet printer that includes a gap regulating
member. According to a The invention relates to ink jet printers.
preferred aspect of the invention, the upper surface Printers generally
called "ink jet printers" are  of the gap regulating member serves as a
surface designed to record data either by deforming a   5   for guiding
travel of an ink jet head and a lower single or a plurality of
piezoelectric elements se-  surface thereof serves as a surface for guiding
ected by a recording signal or by heating a single  forwarding of a
recording medium. The gap regu- or a plurality of electric resistors
selected by a  lating member is disposed adjacent to a start end recording
signal to thereby produce bubbles in the  of an upwardly rotating region on
a sheet feed region or regions of ink, and then by pressuring the   10
roller in such a manner that the gap regulating ink in the region or
regions to thereby jet the ink  member intersects a circumferential surface
of the onto a recording sheet in the form of droplets. For  sheet feed
roller at a small angle. this reason, a printer of this type requires a
record-  Figure 1 is a diagram showing the configuration ing sheet be
located as close to a recording head     of a main portion of an ink jet
printer according as possible to allow jetted ink droplets to reach the
15    to an embodiment of the invention; and recording sheet correctly and
efficiently. In addi-   Figure 2 is a diagram showing the general ap- tion,
the printer requires that the recording sheet   pearance of an ink jet
printer including the main be forwarded out of touch of the recording head
so    portion shown in Fig. 1. that he recording sheet is free from ink
stains.       An embodiment of the invention illustrated in From EP-A-0 334
548 a printer is known which   20  the drawings will now be described.
includes an ink jet pen to eject ink drops for         The general
appearance of an ink jet printer, printing on the surface of a sheet, a
carriage moun-  which is an embodiment of the invention, will be ted to
carry the pen back and forth on the sheet,  described first with reference
to Figure 2. and a skid-like spacer to ride upon the printed        In
Figure 2, a box-like printer body frame des- surface. The spacer maintains
a preselected spac-  25   ignated by reference numeral 1 has a sheet feed
ing between the pen and the printed surface and,   tray 2 to place cut
sheets thereon. Inside the body also, maintains paper flatness at the
localized area  frame 1 is a separating roller 5, which is located of
printing.                                       below a front end of the
sheet feed tray 2 so that Printers proposed in Japanese Patent Unex-
the lowermost of the cut sheets accumulated on amined  Publications  Nos.
239073/1988  and   30  the sheet feed tray 2 can be forwarded sequentially
139286/1989 are designed to cause a recording      toward a print section.
sheet that has been sent by a sheet feed roller to     Reference numeral 6
designates a sheet feed be bent reversely so that the sheet can be fitted
roller disposed below the separating roller 5. The with the platen at a
position immediately before the  sheet feed roller 6 is designed to cause
the cut recording head. These printers are excellent in  35  sheet from the
separating roller 5 to circumferen- making the recording sheet out of
contact with the  tially travel along the roller 6 by a quadrant thereof
recording head and minimizing the gap between      while holding the cut
sheet frictionally thereon so the recording sheet and the recording head.
How-   that the cut sheet can be forwarded onto a sheet ever, these
printers also address gap control prob-  discharge tray 7 disposed at a
lower portion of the lems, such as having to maintain a constant gap   40
body frame 1 from a lowermost point A via the between the head and the
platen through a car-     print section that will be described later. riage
guide and adjusting a gap between the re-        Reference numeral 8
designates a biasing le- cording sheet and the head by pressing the platen
ver that causes the cut sheet to come in pressure down.
contact with the circumferential surface of the sheet The invention has
been made in view of such   45  feed roller 6. The biasing lever 8 is
pivotably sup- circumstances. Accordingly, an object of the inven-  ported
by a support shaft 9 on the upper end tion is to provide an ink jet printer
that can forward  thereof so as to be oscillatable. In the case of a
recording medium correctly by causing the re-    feeding a continuous sheet
from a separately ar- cording medium to approach a recording head as
ranged pull tractor 19, the biasing lever 8 is op- closely as possible
involving minimal parts. This  so  erated so as to release pinch rollers
10, 11 from object is solved by the ink jet printer of indepen-  the
circumferential surface of the sheet feed roller dent claim 1. Further
advantageous features, as-   6, the pinch rollers 10, 11 being carried by
the pects and details of the invention are evident from  biasing lever 8.
the dependent claim, the description and the draw-     Reference numeral 12
designates a carriage ings.                                         55
that is disposed within a C-shaped space sur- The invention provides an ink
jet printer char-  rounded by the sheet feed tray 2, the sheet dis-
acterized as having a mechanism of forwarding a    charge tray 7, the
separating roller 5, and the sheet recording medium to a recording
position.          feed roller 6. The carriage 12 is guided by a guide 2   
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thereof and by a gap regulating  roller 5 (or the pull tractor 19) to the
sheet feed plate 14 (described later) on the other end thereof.  roller 6.
then the sheet feed roller 6 forwards the The carriage 12 causes a printer
head 15 that the  cut sheet from the lowermost point A to the gap carriage
12 carries thereon to travel in a main   regulating plate 14 while holding
the cut sheet scanning direction together with an ink cartridge   5
frictionally thereon. The cut sheet becomes tern 16.
porarily curled in upwardly bent form by being in Still referring to Figure
2, reference numeral 3  intimate contact with the circumferential surface d
designates a cover that covers the front half of the  the sheet feed roller
6, and the print surface thereof sheet feed tray 2; 4, a spring for biasing
a cut  then comes In sliding contact with the horizontally sheet onto the
separating roller 5; 17, a sheet  10  extending recording sheet guide
surface 14b of the detecting sensor; 18, a pair of sheet discharge   gap
regulating plate 14 at a small angle. At this rollers disposed between the
print section and the  point, the cut sheet is forcibly warped reversely to
sheet feed tray 7. One of the pair of sheet dis-  temporarily hold a
straight position. It Is during this charge rollers 18 which comes in
contact with a   time that the cut sheet Is subjected to a predeter- print
surface is designed as a GIZA roller that  15   mined recording process by
ink droplets jetted out comes in point contact with the sheet surface.
of the ink jet head 15. The recorded cut sheet is By the way, Figure 1
shows a main portion of   then discharged to the sheet discharge tray 7
aid- the above-mentioned printer of the invention in   ed by sheet
discharge force applied from the pair enlarged form.
of sheet discharge rollers 18. As is apparent from Figure 1, the gap
regulat-  20  In the meantime, since the carriage 12 travels ing plate 14
is given two functions: one is that the  with one end thereof being guided
by the upper upper surface thereof forms a travel guide surface  surface
14a of the gap regulating plate 14, the cut 14a for the carriage 12 or the
ink jet head 15, and  sheet can be forwarded with a gap determined by the
other is that the lower surface thereof forms a  the thickness t of the gap
regulating plate 14 at al recording sheet guide surface 14b that guides the
25  times irrespective of the thickness of the sheet. As print surface side
of the cut sheet.              a result, the ink jet head 15 can record
sharp As a result, the gap regulating plate 14 is   images on the recording
surface by jetting ink arranged at a position that is close to the start
end  droplets onto the thus forwarded cut sheet. of an upwardly rotating
region on the sheet feed      As described in the foregoing pages, the
inven- roller 6. More particularly, the gap regulating plate  30  tion is
characterized as providing the gap regulat- 14 is located at a position on
the sheet feed roller 6  ing member, whose lower surface serves as a which
is more or less downstream from the lower-  recording medium  guide
surface, at a position most point A in the rotating direction. The gap
close to the start end of an upwardly rotating regulating plate 14 is
designed in terms of shape  region on the sheet feed roller in such a
manner as a substantially horizontal plate body that pro-  35  that the gap
regulating member forms a small trudes slightly outward from a tangent
extending  angle with the circumferential surface of the sheet from the
circumferential surface of the sheet feed  feed roller. Therefore, the
recording medium that roller 6 to the head 15. The upper surface 14a of
has temporarily been curled in upwardly bent form the gap regulating plate
14 supports a side end   by the sheet feed roller in the sheet forward pro-
surface of the carriage 12 or the head 15 from   40  cess can be curled in
downwardly bent form by the below. On the other hand, the lower surface 14b
of  gap regulating plate arranged at the position imme- the gap regulating
plate 14 which intersects the  diately thereafter. This causes the cut or
continu- circumferential surface of the sheet feed roller 6 at  ous sheet
to be temporarily flattened, thereby al- a small angle a (an angle smaller
than 90  is     lowing the recording medium to confront the head preferred)
confines the print surface side (upper  45  with the least possible gap
therebetween without a surface) of the cut sheet, which has been curled in
platen. upwardly bent form by the circumferential surface     Further,
since the upper surface of the gap of the sheet feed roller 6, in such a
manner that the  regulating member serves as a surface for guiding thus
curled cut sheet Is held down horizontally   travel of the ink jet head and
the lower surface while curled in downwardly bent form. And restor-  50
thereof as a surface for guiding the recording me- ing force applied at
this time is utilized to provide a  dium, the distance between the head and
the re- smallest possible gap corresponding to a thickness  cording medium
can be maintained correctly by t of the gap regulating plate 14 between the
cut  the gap regulating member itself, independently of sheet and the head
15, so that the cut sheet can  the accuracy of machining and assembling
respec- be forwarded horizontally toward the pair of rollers  55  tive
components. In addition, members such as the 18 through the space without
the platen.          platen can be dispensed with, which contributes to In
the thus constructed printer, if a cut sheet  reducing the number of
components and the num- (or a continuous sheet) is fed from the separating
ber of assembling steps to a significant degree. '3  
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invention is characterized as    det Ist, da8 es aus einer von der
Umfangsfll- locating the recording position adjacent to the start  che der
BlattzufOhrwalze (6) zu dem Tinten- end of an upwardly rotating region of
the sheet        strahlkopf (15) verlaufenden Tangente leicht feed roller,
i.e., at a position more or less down-    hervorsteht. stream from the
lowermost point of the sheet feed   5 roller. Therefore, the Ink jet head
including the ink  Revendlcatlons cartridge is allowed to travel within a
space whose lowermost point is higher than that of the sheet    1.
Imprlmante & jet d'encre incluant: feed roller. As a result, not only the
height of this      une t~te & jet d'encre (15): type of printer can be
reduced, but also the surface   70  un rouleau d'allmentatfon en feuilles
(6) area thereof can be reduced to such an extent as       et to be as
close to the size of a recording medium           un 616ment de regulatson
d'espace (14) occupying the total projected area of the printer as   ayanr
une surface superieure (14a) pour gulder possible.
le deplacement de ladite tote & Jet d'encre (15) 15      et une surface
Inferieure (14b) pour gulder Claims
l'avancement d'un support d'enregistrement, ledit 6lement de regulation
d'espace (14) 6tant 1. An ink jet printer including:
dispos6 adjacent a une extremit6 de ddpart an ink jet head (15);
d'une region tournant vers le haut situ6e sur a sheet feed roller (6); and
20      ledit rouleau d'alimentation en feuilles (6) de a gap regulating
member (14) having an upper       telle sorte que ledit 6lment de
regulation d'es- surface (14a) for guiding travel of said ink jet   pace
(14) Intersecte une surface circonferen- head (15) and a lower surface (1
4b) for guiding   tielle dudit rouleau d'allmentation en feulilies
forwarding of a recording medium, said gap         selon un angle L)
infdrieur A 90.         * regulating member (14) being disposed adja-  25
cent to a start end of an upwardly rotating     2. Imprimante & jet d'encre
selon la revendication region on said sheet feed roller (6) in such a
1, dans laquelle ledit 6ldment de regulation manner that said gap
regulating member (14)        d'espace (14) est congu de maniere & faire
Intersects a circumferential surface of said       ldgbrement saillie vers
l'ext~rieur depuls une sheet feed roller at an angle (a) smaller than   30
tangente s'6tendant depuls la surface circonf6- 90[err]
rentielle dudit rouleau d'alimentation en feuliles (6) jusqu'A ladite tete
A jet d'encre (15). 2. An ink jet printer according to claim 1, in which
said gap regulating member (14) is designed so as to protrude slightly
outward from a tan-  35 gent extending from the circumferential surface of
said sheet feed roller (6) to said ink jet head (15). PatentansprUche
40 1. Tintenstrahldrucker mit einem Tlntenstrahikopf (15); einer
BlattzufUhrwalze (6); und einem Spaltregullerungselement (14) mit einer  46
oberen Fldche (14a) zur FUhrung der Bewe- gung des Tintenstrahlkopfes (15)
und elner un- teren Fliche (14b) zur FUhrung der Vorwarts- bewegung elnes
Aufzelchnungsmedlums, wo- bel das Spaltregulierungselement (14) neben   so
einem Anfangspunkt eines sich in Aufwarts- richtung drehenden Bereichs auf
der Blattzu- fuhrwalze (6) derart angeordnet ist, daB es eine Umfangsflache
der BlattzufOhrwalze in einern Winkel (a) kleiner 900 schneidet.
ss 2. Tintenstrahidrucker nach Anspruch 1, bei dem das
Spaltregulierungselement (14) so ausgebil- 4!    
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further, the invention is characterized as    det ist. dal es aus elner von
der Umfangsfld- locating the recording position adjacent to the start  che
der BlatIzuffihrwalze (6) zu dem Tinten- and of an upwardly rotating region
of the sheet        strahlikopf (15) verlaufenden Tangente leicht feed
roller, i.e., at a position more or less down-    hervorstaht. stream from
the lowermost point of the sheet feed   5 roller. Therefore, the ink jet
head including the ink  Revendications cartridge is allowed to travel
within a space whose lowermost point is higher than that of the sheet    1.
Imprimante & jet d'encre incluant: feed roller. As a result, not only the
height of this      une tate A jet d'encre (15); type of printer can be
reduced, but also the surface   10  un rouleau d'alimentation en feuilles
(6) area thereof can be reduced to such an extent as       et to be as
close to the size of a recording medium           un 4lement de regulation
d'espace (14) occupying the total projected area of the printer as   ayanr
ume surface superieure (14a) pour guider possible.
is deplacement de ladite tote i jet d'encre (15) 15      et une surface
Infdrieure (14b) pour guider Claims
I'avancernent d'un support d'enregistrement, ledit el6ment de regulation
d'espace (14) Mtant 1. An ink jet printer including:
dspos6 adjacent a une extremes de depart an ink jet head (15);
dune region toumant vers le haut situde sur a sheet feed roller (6); and
20      ledit rouleau d'alimentation en feullles (6) de a gap regulating
member (14) having an upper        tells sorte qua ledit el6ment de
regulation d'es- surface (14a) for guiding travel of said ink jet    pace
(14) intersects une surface circonferen- head (15) and a lower surface (1
4b) for guiding   tiells dudit rouleau d'alimentation en feuilles
forwarding of a recording medium, said gap         selon un angle U
inferieur & 90. regulating member (14) being disposed adja-  26:
l cent to a start end of an upwardly rotating     2. Imprimante a jet
d'encre selon la revendication region on said sheet feed roller (6) in such
a      1, dans laquelle ledit el6ment de regulation manner that said gap
regulating member (14)         despace (14) est congu de manibre a falre
intersects a circumferential surface of said        Exgrement saillie vers
l'extdrleur depuis une sheet feed roller at an angle (err) smaller than
30  tangents s'4tendant depuis la surface circonf4- 90[err]
rentiellb dudit rouleau d'alimentation en feuilles (6) jusqu'& ladite tete
a jet d'encre (15). 2. An ink jet printer according to claim 1, in which
said gap regulating member (14) is designed so as to protrude slightly
outward from a tan-  35 gent extending from the circumferential surface of
said sheet feed roller (6) to said ink jet head (15). PatentansprUche
40 1. Tintenstrahldrucker mit einem Tintenstrahlkopf (15); einer
Blattzufthrwalze (B); und ainem Spaltregulierungselement (14) mit einer  45
oberen Flache (14a) zur FUhrung der Bewe- gung des Tintenstrahikopfes (15)
und einer un- teren Fliche (14b) zur FUhrung der Vorwdrts- bewegung sines
Aufzelchnungsmediums, wo- bei das Spaltregulierungselement (14) neben   so
einem Antangspunkt sines sich in Aufwirts- richtung drehenden Bereichs auf.
der Blattzu- flhrwalze (6) derart angeordnet ist, daB es eine Umfangsfldche
der BlattzufUhrwalze in einem Winkel (a) kleiner 90 * schneidet.         55
2. Tintenstrahldrucker nach Anspruch 1, bei dem das
Spaltregulierungselement (14) so ausgebil-    


