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without using an ink ribbon have been proposed in the art, for instance, in
The present invention relatesto wire dot printers  Published Japanese
Patent Application No. 19251/ of the type which print with a fluid ink and
have a  1966, U.S Application  Serial No. 320,762, U.S. plurality of wires
and meansfor supplying fluid ink    5    Patent Specification No.
4,194,846, and German to printing end faces of the printing wires.
Patent Specification No. 2,546,835. None of the A variety of wire dot
printers have been used in  proposed techniques, however, has been found
the past but almost all of them use ink ribbons.  totally satisfactory as
it is difficult to apply a Wire dot printers are used as they give a high
suitable quantity of ink stably and positively to the degree of freedom in
formation of characters, and   to   print end faces of the wires which are
undergoing characters can be printed with any desired shape  high-speed
reciprocation soit has been difficult to with a limited number of dots. A
wire dot printer  produce sharp, high quality prints. can therefore carry
out printing operations at      For example, the system disclosed in U.S.
Patent higher speeds than a matrix type printer. Further-  No. 4,194,846
uses a wick material impregnated more, a wire dot printer can print a
plurality of   15   with ink through which printing wires run so that
sheets simultaneously.                            the top ends of the wires
carry ink onto a paper A wire dot printer using an ink ribbon, however,
sheet to form a dot pattern. With this technique, it has disadvantages in
that, as printing is carried out  is difficult to ensure that ink is
uniformly applied to  { through the ink ribbon, the resultant prints are
not  each of the top ends of the wires reciprocating at sharp and, as the
ink ribbon is repeatedly struck by   20   high speed because of a capillary
phenomenon in the wires, the service life of the ink ribbon is not as  the
wick material and, therefore, the resultant print [err] as is desirable. If
the diameter of the wires is  tends to be non-uniform. The wick material
also decreased to improve the print quality, the impact  tends to clog.
stresses imposed upon the ribbon are increased      German Patent
Specification No. 2,546,835 dis- and the durability of the ribbon therefore
25   closes a system in which ink from an ink tank decreases. Moreover, as
it is difficult to make an  disposed below the wires is supplied by
capillary ink ribbon with fibres as closely knit as is desirable  action to
the wires. With this arrangement, the because of limitations in present
cloth weaving   amount of ink supplied is restricted and thus the
techniques, small diameter wires may be able to   ink supply cannot follow
high speed reciprocation penetrate through holes between the fibres of the
30   of the wires, so that the printing speed is limited. ink ribbon.
Similarly, if the size of the characters  Furthermore, there are
condensation problems printed is reduced it is necessary to increase the
with the ink.. printing density in order to maintain print quality  In
German Auslegeschrift No. 2,503,112 there is and this again decreases the
service life of the ink  disclosed a wire dot printer for printing with
fluid ribbon.                                     35   ink having a
plurality of printing wires which pass After the wires of a wire dot
printer have been  through guide holes in a frontwire guideand a rear used
for a time, the end faces of the wires tend to  wire guide, and ink feeding
channels between the blunt. If the surfaces of the end portions of the
frontand rearwireguidesforsupplyingfluid inkto wires are hardened, the
print faces of the wires  printing end faces of the printing wires, one end
of tend to become recesses as they wear, with the   40   each ink feeding
channel being connected to ink result that the impact stress on the ink
ribbon is  supply means and the other end to ink recovery increased until
the ink ribbon finally breaks. The  means, the arrangement being such that
each length of ink ribbon which can be used is limited  printing wire
passes through at least one ink [err] this also limits the service life of
the ribbon.  feeding channel. In order to make use of the ability of a wire
dot   45    In the construction disclosed in the said German printer to
print a plurality of sheets simul-     Auslegeschrift No. 2,503,112, both
the said ink taneously, it is necessary to use a relatively high  supply
means and the said ink recovery means are printing force. Accordingly, if
small diameterwires  constituted by a common reservoir in which there are
used, the stress generated when the wires     is no flow of ink. If,
however, the wire dot printer is strike the ribbon is high and the ribbon
is liable to   so   such as to have a flow of ink from the ink supply
break. Because of the difficulties discussed above,  means to the ink
recovery means, an excessive the minimum diameter of the wire that can be
used  amount of ink can be delivered which adversely in a printer using an
ink ribbon is about 0.2 mm. It is  affects the quality of the printing.
therefore difficult to make prints having a small   The present invention
seeks to provide a wire line width, a high density and a high quality. When
55   dot printer in which, even if the wires are recipro- an ink ribbon is
used it is necessary to provide a  cated at high speed, a suitable quantity
of ink can mechanism for holding and moving the ribbon       be stably and
positively supplied to the print end and this complicates the structure of
the printer  face of each wire. and makes miniaturisation difficult.
Furthermore, the invention seeks to provide a A variety of non-impact
printers which do not   60   printer in which wires of very small diameter
can use an ink ribbon have been proposed, but such    be used and which can
print with a high print printerssufferfromthedrawbackthata plurality of
density so as to produce prints of high quality. sheets cannot be printed
simultaneously and this    In the case of prior art wire dot printers, when
a is a distinct disadvantage.                       printing operation is
stopped and then started Techniques of applying inktothe printendfaces   65
again,theamountof ink used in printing will atfirst 2   
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Moreover, not all of the ink on  The printing wires may pass through guide
the printing end faces is transferred to the record  holes in a front wire
guide and a rear wire guide. medium as some of the ink tends to splash
Preferably,thefront sideofthefrontwireguide because of the impact of the
wires.              is provided with grooves. At least some of the
According, therefore to the present invention,   5    grooves may connect
with guide holes in the front there is provided a wire dot printer having a
print  wire guide. The ink path between ink supply head using fluid ink, in
which printing is carried  means and ink recovery means is preferably out
with the ink adhering to end faces at the end  sealed from the external
atmosphere except for portions of printing wires for direct transfer of
the openings into the guide holes and the path said adhering ink to a
record medium upon   10   connecting grooves in the front wire guide to the
impact therewith, the printer comprising wire     ink recovery port. guide
means adapted to guide said end portions      The clearance between the
rear wire guide and of said wires through openings in said wire guide  the
wires is preferably greater than that between means, and ink applying means
for applying ink   the front wire guide and the wires. to the end faces of
the printing wires from within   15  Preferably, the' printer has an
auxiliary wire said wire guide means, characterised in that said  guide
which is slidably attached to the front wire wire guide means is provided
with a plurality of  guide. The auxiliary wire guide may be provided
grooves formed in and extending along a surface   on the front surface of
the front wire guide. The of said wire guide means disposed adjacent to
auxiliary guide may comprise a plurality of said printing end faces, said
grooves extending   20   stacked auxiliary guide members and one of the
transversely to said printing wires, and at least a  central members may be
provided with grooves portion of. said grooves intersecting said open-
therein. ings.                                              The printer may
also have a bearing member Preferably, the ink applying means comprise
made of bearing material for guiding the end ink feeding channels.
25   portions of the printing wires, the bearing being Preferably, during
operation, ink  passes      provided in a part of the front wire guide and
a through the feeding channels and around the       clearance between the
rear wire guide and the printing wires to the printing end faces thereof by
wires being greater than that between the front capillary action. Grooves
may be provided in the  wire guide with the bearing member and the ink
feeding channels and the surfaces of the ink   30   wires. The bearing
member is preferably secured feeding channels may be uneven. The width of
to the front wire guide in such a manner that ink is the ink feeding
channels may increase away from   only able to reach the printing end faces
through the printing wires.                               a clearance
between the bearing member and the Preferably, the ink supply means and the
ink    wires. recovery means are connected by by-pass   35        At least
some of guide holes may be connected channels which are so formed that,
during oper-   to each other. ation of the printer, ink flows more readily
therein  Preferably, the diameter of the printing wires is than in the
feeding channels. The by-pass         not more than 0.2 mm. channels may
surround the ink feeding channels.     Preferably, the printing end faces
are posi- The by-pass channels may be formed so that   40   tioned
retracted from the front surface of the front resistance to ink flow
therein is such that ink is  wire guide in the standby condition. The
printing supplied equally to each printing wire.           end faces may be
positioned in the grooves in the Preferably, at least one array of printing
wire is  front wire guide in the standby position. provided and an ink
supply port and an ink          A space may be provided between the front
recovery port are arranged near a central part of   45   wire guide and a
front wire guide holder to collect the array so that the said ports are on
either side  ink which has passed around the front wire guide of the array
and are perpendicular to the array.  by capillary action. Preferably,
during operation, ink from the ink    Preferably, in operation, ink is
supplied through supply means is prevented from flowing directly   the ink
supply means by a pump and ink is into the ink feeding channels so that
pressure   so   recovered through the ink recovery means by the surges in
the ink supply are at least partly dissi-  said pump. The ink discharging
capacity of the pated before the ink passes into the ink feeding  inking
mechanism is preferably greater than the channels. The ink from the ink
supply means may  ink supplying capacity thereof. strike against a wall of
a flow path communicating  The pump preferably has a valve action so that
with the ink feeding channels, the by-pass   55   when the pump is stopped
the flow of ink there- channels and the ink supplying port and then flow
through is interrupted. into the feeding and by-pass channels.
Preferably, the pump comprises a central shaft; Preferably, means are
provided for recovering   a rotary plate rotatable about the central shaft;
a ink which, during operation of the printer, is    plurality of rollers
rotatably mounted around the splashed through the rear wire guide in a
direc-   60   circumference of the rotary plate; a housing tion away from
the printing end face. These       having arcuate guides along the locus of
revolu- means may comprise a splashed ink recovery       tion of the
plurality of rollers; and a resilient ink plate provided behind the rear
wire guide. The    supplying tube and a resilient ink recovery tube
splashed ink recovery plate may be made of a      disposed between the
arcuate guides and the porous material.                           65
plurality of rollers. The plurality of rollers prefer- 3  



5                   0 139 238                       6 ably consists of
compression rollers and recovery   and Figure 4E a diagram  showing another
rollers arranged alternately around the said cir-   example of a rear wire
guide, cumference. The inside diameter of the ink            Figure 5 is a
sectional view of a modified inking recovery tube is preferably greater
than that of     mechanism of a printer according to the present the ink
supplying tube.                       5    invention, The pump housing is
preferably split into two       Figure 6 is a sectional view of a modified
rear housing parts which are adapted to hold there-      wire guide of a
printer according to the present between a roller assembly consisting of
the plu-    invention, rality of rollers which revolve around the central
Figures 7A and 7B are sectional views of further shaft. The two housing
members may be urged    10   modified inking mechanisms of a printer
accord- towards each other to hold the roller assembly      ing to the
present invention, and to compress the ink supply and recovery
Figure 8 is a sectional view of a modified front tubes by spring means.
wire guide of a printer according to the present Tubes connecting the pump
to the ink supply       invention, and recovery means may be made of a
material   15     Figure 9A is a front view of an example of a having a
lower moisture permeability than that of   peristaltic pump used in a wire
dot printer accord- the resilient tubes inside the pump.                ing
to the present invention, Figure 9B is a The resilient tubes inside the
pump may be        sectional view taken along line A-A' of Figure made of
silicone rubber and the tubes outside the   9A, and Figure 9C is a side
view of the pump in pump may have a moisture permeability of not   20
Figure 9A, more than 30 [err] .                              Figures 10A
and 10B are sectional views show- The printer may use ink containing at
least 20%   ing rollers of a peristaltic pump, Figure 10A is a by weight of
a wetting agent which has a satu-      sectional view of a compression
roller, and Figure rated vapour pressure not greaterthan 0.1 mm Hg     10B
is a sectional view of an expansion roller, at room temperature. The
wetting agent prefer-   25   Figures 1A and lB are diagrams showing the
ably has a viscosity of not more than 50 mPas at    operation of the
rollers shown in Figure 10, room temperature, and the ink viscosity is
prefer-    Figures 12A and 128 are sectional views of ably not more than 10
mPas at room temperature.     resilient tubes of a peristaltic pump;
Figures 12A Preferably, the ink has a pH of at least 7, and,  shows a new
tube, and Figure 12B shows an old preferably, it contains a bubble
suppressing    30   tube whose resilience is decreased, agent.
Figure 13 is a sectional view of an example of a The present invention will
be illustrated, merely  belt-shaped ink supply tube according to a further
by way of example, in the accompanying draw-        aspect of the present
invention, ings, in which:-                                      Figure 14
is a perspective view of a wire dot Figures lA and 1B are explanatory
diagrams for   35   printer using a fluid ink which is equipped with a
illustrating the principles of a wire dot printer;  belt-shaped ink supply
tube such as that shown in Figure 1A being a sectional-view of a wire dot
Figure 13, printer and Figure 1B showing an end view of an       Figure 15
is a sectional view showing the belt- array of wires used in the printer;
shaped ink supply tube of Figure 13 secured to the Figures 2A and 2B are
diagrams showing a    40   frame of a printer, known inking mechanism for a
printer such as          Figure 16 is a sectional view showing the belt-
that shown in Figure 1, Figure 2A showing a         shaped ink supply tube
of Figure 13 combined printing wire in a stand-by state and Figure 2B
with an electromagnet driving cable, showing a printing wire which has been
driven         Figure 17 is a sectional view showing another forward during
a printing operation.          45   example of the belt-shaped ink supply
tube Figures 3A-3E are diagrams showing a printer      according to a
further aspect of the present according to the present invention; Figure 3A
invention, being a sectional view of an inking mechanism of      Figures
18A and 188 are diagrams showing the printer, Figure 3B a part-cut away
view of the  dots printed with an ink having too high a inking mechanism
viewed from the printing end    50   viscosity, Figure 18A shows a dot
printed with an faces of the printing wires, Figure 3C a sectional  ink of
very high viscosity, and Figure 188 a dot side view of the inking
mechanism, Figure 3D a      printed with an ink of lower viscosity than the
ink diagram showing a rear wire guide of the inking     in Figure 18A
although still too high, mechanism, and Figure 3E a diagram showing a
Figure 19 is a diagram  showing an ink printing wire driven forward during
a printing    55   supplying device and a printer head which are operation;
coupled to each other through a pump and ink Figures 4A-4E are sectional
views of portions     supplying and discharging tubes, and of another
example of a printer according to the      Figure 20 is a sectional view of
an ink tank used present invention, Figure 4A being a sectional      in a
printer according to the present invention. view of an inking mechanism  of
the printer   60      The principle of a wire dot printer such as that
viewed from above, Figure 4B a diagram showing      illustrated in Figure 1
will first be described. a rear wire guide of the inking mechanism, Figure
In Figure 1A, reference numeral 1 designates a 4C a view of.a front wire
guide viewed from the     printing wire having a printing end face la and a
side facing the rear wire guide, Figure 4D a similar  wire pin 4 which is
fixedly secured to the printing view of another example of a front wire
guide,   65   wire 1 so as to engage with an operating plate 5. 4 
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designates a nose for receiv-   mechanism for a wire dot printer such as
that ing the wire 1, the nose having guides 2a, 2b and   described above.
Figure 2A shows a printing wire 2c for guiding a plurality of printing
wires 1 in a  in a standby state and Figure 2B shows the wire predetermined
pattern and configuration, and an     when it is driven towards a recording
sheet. end guide 3 for guiding the end portions of the    5    Figure 2A
shows a printing wire 21, a wire end wires adjacent the printing end faces
la. In the    guide having a front guide 22a and a rear guide construction
shown in Figure 1A, the printing end   22b between which is positioned an
ink impreg- faces la of nine printing wires 1 are arranged in a  nated
material 23 which is arranged to be sup- line, as shown in Figure 1B.
plied with ink from ink supplying pipes 24. The As can be seen in Figure
1A, the printer has a    10   printing wire is arranged to be pushed
forward plunger 6 fixedly secured to the operating plate 5,  through a
guide hole 25 to strike a recording sheet a drive coil 7, a frame of
magnetic material 8      26 which is carried by a platen 27. which
comprises a cylindrical yoke and a coil core    The wire end guide 22a, 22b
is designed so that, 8a attracting the plunger 6 when the drive coil 7 is
when the wire 21 is operated, the ink impregnated energised, the
cylindrical yoke being formed in   15   material 23 is brought into contact
with a sliding the peripheral portion of the frame 8 where a        surface
of an end portion of the wire 21. In the plurality of drive coils are
arranged, a yoke plate 9  printing stand-by state, as shown in Figure 2A,
the of magnetic material arranged across the mouth      wire 21 is
maintained retracted from the position of the frame 8 and having a hole 9a
through which   of the ink impregnated material 23. When the wire the
plunger 6 passes, a spacer 10 between the    20    1 is operated, the wire
1 passes through the ink plates 5 and 9, and an operating plate 11. The
impregnated material 23 as shown in Figure 2B. operating plate 11 has a
plurality of resilient arms  When the end portion of the wire 1 passes 11a
which are arranged to extend in radial direc-  through the ink impregnated
material 23 ink is tions from  a central mounting frame 2d. An
applied to the end face 21a of the wire 1 and the operating plate 5 is
arranged on each of the arms   25   end face of the wire then strikes the
printing sheet 1 la and is pivotably mounted thereon by means      26 to
make a mark thereon. One of the drawbacks of a protrusion 1 lb and
protrusion 11c at the end  of this mechanism is that in the stand-by state
the of the arm 11a. The protrusion 11c engages with a   end portion of the
wire is retracted behind the ink hole 5a formed at the fulcrum of the plate
5 at the  impregnated material. The wire activation oper- end of each arm 1
la. The resilient arm 11a also   30   ation must therefore be very quick.
In general, the has a part 11d which determines the stand-by         stroke
of the wire must be very short, for instance position of the operating
plate 5. Each operating    0.3 mm to 1 mm. If the stroke of the wire is
longer plate 5 is bent, as illustrated, so that when it is  than this, the
mechanism becomes considerably depressed near the fulcrum by the protrusion
1 lb    more intricate, even if a fast response is not of resilient arm
11a, a restoring force is provided    35   required for the wire. It is
also difficult to uni- which holds the operating plate against the part
formly apply ink to the end of the wire when the l1d. Reference numeral 12
designates a wire         wire is operated at high speed. As a result, the
returning spring for pushing the printing wire 1     printed dot may not be
uniform or may be formed and the operating plate 5 toward the standby
at all. In addition, the ink impregnated material position. An ink ribbon
14, a recording sheet 13   40   has a tendency to clog. The conventional
inking and a platen 15 are also shown.                      mechanism
suffers from a further drawback in The operation of the wire type printer
thus        that, if the ink is supplied by applying pressure to
constructed will be briefly described.               the ink supplying
device in order to increase the When the drive coil 7 is energized in
response    ink supplying response, the ink may overflow. In to an external
control signal, a magnetic flux is   45   other prior art devices, the ink
impregnated generated, as indicated by a broken line, which      material
is arranged near the front guide but such attracts the plunger 6 fixedly
secured to the        an arrangement suffers from  the same dis- operating
plate 5. As a result, the operating plate  advantages. 5 is turned about
its fulcrum pushing the wire pin    A  preferred  embodiment of an  inking
4 and the printing wire 1 in the printing direction.   50    mechanism for
a printer according to the present The printing wire 1 thus pushed strikes
the platen  invention is shown in Figures 3A-3E. 15 through the ink ribbon
14 and the recording         Figures 3A-3E show an inking mechanism sheet
13 to print a dot on the latter. Ink impreg-   having printing wires 51
which pass through nated in the ink ribbon 14 is thereby transferred to
guide holes in a front wire guide 52, for guiding the recording sheet 13.
The printing wire 1 is then    55   the end portions of the wires, and a
rear wire returned to the stand-by position by the wire        guide 53.
Ink feeding channels 50 are formed returning spring 12 and is held there
until the next  between the front wire guide 52 and the rear wire printing
signal is received. The drawbacks of this   guide 53 and these cross the
wires 51 so that the type of dot printer using an ink ribbon have been
feeding channels 50 communicate with the guide described above.
60   holes in the front and rear wire guides 52 and 53. An example of a
prior art device in which no ink   The components of the rear wire guide 53
are ribbon is used and ink is supplied directly to the   shown in detail in
Figure 3D. printing end faces of the printing wires will be      As shown
in Figure 3B, there are provided a first described with reference to
Figures 2A and 2B.      ink supplying nipple 57, an ink supply tube 58
Figures 2A and 2B show  a known inking    65   coupled to the ink supply
nipple 57, an ink 
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connected to an ink recovery      wires 51 positioned between the front
side of the nipple 74, an ink supply port 59 communicating    front wire
guide 52 and the grooves 69 are with the ink supply nipple 57, and an ink
recovery  thereby, supplied with a predetermined suitable port 60
communicating with the ink recovery        quantity of ink. With the aid of
the ink held in the nipple 74. The ink supply and recovery ports 59    5
ink controlling and recovering grooves 69, a and 60 are arranged
substantially symmetrically   stable ink supply is provided. In Figure 3
the with an array of seven printing wires 51 and       number of recovering
grooves 69 corresponds to perpendicular to the array of wires, as shown in
the number of printing wires 51 but it is possible Figure 3B. In addition,
ink by-passes 61 and 62   to provide more grooves as long as some of them
connecting the ink supply port 59 to the ink   10   communicute with the
guide holes in the front recovery port 60 are provided surrounding the
wire guide 52. array of wires 51.                                  When the
wires 51 are operated by a wire The width and depth of each of the ink by-
driving mechanism such as that shown in Figure passes 61 and 62 are larger
than those of the ink  1, the printing end faces 51a thereof are struck
feeding channels 50 so as to facilitate the flow of   15   against a
recording sheet (not shown) and the ink ink therein. Ink from the ink
supply port 59 is not  on the printing end faces 51a is transferred to the
fed directly to the ink feeding channels 50 but,  recording sheet. In this
operation, not all of the ink instead, strikes a wall 66 of a flow path
connecting  on the printing end faces is transferred to the the ink
by-passes 61 and 62 and the ink feeding    recording sheet as some of the
ink tends to splash channels 50 to the ink supply port 59. Thereafter,   20
because of the impact of the wires. The splashed the ink passes into the
ink by-passes 61 and 62     ink tends to fall on the front side of the
front wire and the ink feeding channels 50.                   guide 52.
This ink is, however, recovered by the The front side of the front wire
guide 52, i.e. the  ink controlling and recovering grooves 69 pro- side
facing a recording sheet (not shown) is       vided in the front side of
the front wire guide 52. provided with ink controlling and recovering   25
The use of ink controlling and recovering grooves grooves 69.
to recover splashed ink greatly reduces the ink Some of the grooves 69
communicate with the      consumption of the printer. The removal of wire
guide holes of the front wire guide 52. The   splashed ink also reduces the
likelihood of the grooves 69 may be connected by means of a
recording sheet being fouled or smudged by capillary path to the ink
recovery port 60. The   30   splashed ink. Ink controlling and recovering
printing end faces 51a of the printing wires 51 are  grooves 69 are
preferably formed over the entire set between the front side of the front
wire guide  front side of the front wire guide 52. 52 and the bottom of the
ink controlling and         If no ink controlling and recovering grooves 69
recovering grooves 69 when the printer is in the   are provided, the
printer will have a drawback in stand-by state. Reference numeral 70
designates   35   that, when a printing operation is stopped and a wire
guide retainer which holds the front wire  then started again, the amount
of ink used in guide in position.                                 printing
will at first be relatively large. With the The operation of the inking
mechanism shown      use of ink controlling and recovering grooves 69, in
Figures 3A-3E will now be described in more     when the amount of ink
becomes large, the detail.                                      40
excessive ink is removed through the ink control- First, ink from the ink
supply tube 58 reaches  ling and recovering grooves 69 by capillary action
the ink supply port 59, the ink then strikes against  in the grooves 69 so
that a suitable amount of ink the wall 66 of the flow path which connects
the ink  is maintained on the print end face of each wire, supplying port
59 with the ink by-passes 61 and    and the aforementioned difficulty does
not arise. 62 and the ink feeding channels 50. Thereafter,   45   It is
desirable that the ink controlling and the ink is split to flow along the
ink by-passes 61  recovering grooves 69 are formed so that their and 62 and
the ink feeding channel 50 and finally  surface area is relatively large
compared to their reaches the ink recovery port 60. The main flow of
volume as  this increases the capillary action of ink occurs in the ink
by-passes 61 and 62 and the  the grooves. This can be done by forming the
ink does not flow direcity into the ink feeding    50   grooves 69 with a
V-shaped cross-section. channels 50. As the ink feeding channels 50 are
In supplying the ink to the printing end faces formed as small gaps between
the front wire        51a of the wires 51 from the ink feeding channels
guide 52 and the rear wire guide 53, ink is pulled  50, ink is delivered
near the printing end faces of into the ink feeding channels by capillary
action  the wires 51 and enters the ink controlling and as well as by the
static pressure caused by the ink   55   recovering grooves 69 due to
capillary action and flow in the by-passes 61 and 62. Ink thus held in  by
pumping action due to surface viscous the ink feeding channels 50 is pulled
up to the    resistance which is provided when the wires 51 printing end
face 51a of each wire 51 by capillary  are reciprocated during operation of
the printer. action due to the gap between the outer surface of  In
addition, when the wires are moved back away the wire 51 and the wire guide
hole of the front   60   from the recording sheet, ink is also pulled back.
wire guide 52.                                     Thus, when these actions
are balanced with the Ink thus supplied near the printing end faces    ink
holding  capacity  described  above, the 51a of the wires 51 enters the ink
controlling and  aforementioned  suitable quantity of ink is recovering
grooves 69 in the front side of the front  obtained and applied to the
printing end faces of 



wire guide 52. The end faces 51a of the printing   65   the wires 51 at all
times. 6    11                  0 139 238                      12 Ink is
splashed not only when the wire strikes   they are larger than the ink
feeding channels 50. the recording sheet but also when the wires 51     Ink
is held in the ink feeding channels 50 by are returned to their standby
positions although   capillary action and is not affected if an excessive
the quantity of ink splashed in the latter case is  amount of ink is
flowing through the by-passes 61 very small. The latter phenomenon is
caused by    5    and 62. It is, of course, desirable to ensure that the
high speed operation of the wires. As shown    there are no openings in the
flow paths between in Figure 3, an ink recovering plate 56 may be     the
ink supply port 59 and the ink discharging port provided behind the wire
rear guide. A clearance   60 (except for the guide holes in the front wire
63 between the rear wire guide 53 and each wire    guide) through which ink
could flow out or air 51 opens out into a common space 64 between   10
flow in. the rear wire guide 53 and the recovery plate 56.    In addition,
it, of course, is desirable in order to Ink splashed when the wires 51
return to their     maintain the predetermined amount of ink in the standby
position enters the space 64 and strikes   inking mechanism to ensure that
the ink discharg- the ink recovering  plate 56 and hence is          ing
capacity of the inking mechanism is greater recovered.
15  than the ink supplying capacity of the inking A capillary path 68
formed between the ink        mechanism. recovering plate 56 and the rear
wire guide 53 is    Another embodiment of an inking mechanism provided to
recover ink by capillary action from   in which the capillary action of the
ink feeding the plate 56 and the space 64. The capillary path  channels 50
which pulls ink towards the printing 68 is connected to a recovery path 65
which leads   20   wires 51 is improved is shown in Figures 4A--4E. into
the ink recovery port 60. Since the amount of   Figure 4A is a sectional
view of an inking ink splashed backward is very small, it is not
mechanism  in which grooves 80 and 84 are always necessary to recover ink
from the recovery  formed in the surface of the ink feeding channels plate
56 so the plate may be made of a material    50. Figures 48 and 4C show the
sides of the rear capable of absorbing ink. However, if an ink   25   and
front wire guides respectively in which the recovering  plate is not
provided, then the        grooves are formed. splashed ink will build up
and may eventually        Grooves 80 and 84 are provided in the ink
seriously contaminate the interior of the inking   feeding channels to
improve the capillary action mechanism.
therein. Grooves 80 and 84 are provided in the If the ink is supplied to
the inking mechanism    30   front and rear wire guides 52, 53
respectively, as shown in Figure 3 by means of a pump, the ink      shown
in Figures 4B and 4C. may be supplied in either an intermittent manner
The capillary force pulling the ink towards the or in a continuous manner.
When the ink is         wires 51 is thereby increased and as a result it is
supplied intermittently, surges in the flow strike  possible to produce
sharp prints at a high speed. the wall 66 of the flow path referred to
above. This   35  Figure 4C shows the number of grooves 80 partly
dissipates the surges but any remaining     corresponding to the number of
printing wires 51 pressure fluctuations can be further dissipated by  but
it is possible to provide a greater number of forming the rear wire guide
53 so that the clear-  grooves than printing wires. In this case it is, of
ance 63 between the wire 51 and the rear wire      course, desirable to
ensure that all the grooves guide 53 is greater than the clearance 54
between    40   communicate with a wire guide hole 82 in the the wire 51
and the front wire guide 52. Any        front wire guide 52. Grooves may be
formed in surges in the ink in the feeding channels 50 are   either of or
both of the rear and front wire guides then dissipated by ink flowing
through the clear-   52 and 53. ance 63 into the space 64 referred to
above. If this  In order to increase the capillary action of the is not
done, and there are surges present in the   45   grooves 80 and 84, it is
desirable that the grooves ink flowing along the clearance 54 towards the
be, for instance, V-shaped or have any configura- printing end faces 51a,
the quality of the print   tion in which the surface area of the walls of
the formed by the wires 51 may be impaired.            feeding channels is
large relative to the volume of If the ink is supplied to the inking
mechanism in  the channels. a continuous manner the above-mentioned    50
Figures 4D and 4E show  views of other difficulties can be avoided but as
there may       examples of front and rear wire guides 52 and 53 always be
some fluctuation in the flow even if it is  respectively. In this
embodiment the capillary supposed to be continuous it is best to design the
action of the ink feeding channel 50 is increased printer as described
above so that any fluc-       by forming the side walls of the channel 50
with tuations which are present can be dissipated.  55   uneven surfaces 83
and 85 for example by hon- As described above, the inking mechanism
ing. The effect of this is similar to that of the shown in Figure 3 has an
ink supply port 59 and    grooves 80 in Figures 4B and 4C. As can be seen
an ink recovery port 60. Accordingly, even if the  from Figures 4D and 4E,
it is not necessary to ink is supplied to the inking mechanism, for
have discrete channels feeding ink to the guide instance, by a pump, and an
excessive amount of   60   holes 82 in the front wire guide but instead one
ink is delivered to the inking mechanism the       broad channel which
communicates with all of quality of the printing is not adversely affected
as  the guide holes 82 may be used. In this embodi- the excess ink flows
through the by-passes 61 and  ment the honing may again be done on either
of 



62 to the ink recovery port 60; the ink flowing    or both of the front and
rear wire guides 52 and 53 more readily through the by-passes 61 and 62 as
65   although that done on the front wire guide 52 has 7    13
0  139 238                      14 more effect as the clearance 54 between
the front   auxiliary guide 71 by capillary action. This wire guide 52 and
the wire 51 is less than that 63   problem can be relieved by providing a
space 72 between the rear wire guide 53 and the wire 51.     around the
auxiliary guide 71 to collect ink which Figure 5 shows another embodiment
of the           has flowed between the guides 52 and 72. As invention in
which the capillary action in the    5    mentioned above, the auxiliary
guide 71 is slid- feeding channels 50 is improved. In this case the    ably
mounted on the wire guide 52. With this channels 50 are broadened away from
the wires       construction, very little side pressure from the 51. The
capillary force in the central part of the  wires is exerted on the
auxiliary guide 71. If side channels is therefore greater, and ink in the
ink   pressure is applied to the auxiliary guide 71, the feeding channels
50 is pulled toward the print   to   latter is moved to a position where
the side wires 51 with a greater force.                       pressure is
minimized. Thus, the auxiliary guide The positional relationship of the ink
supply      71 can withstand the reciprocation of the wires 51 port 59 and
the ink recovery port 60 will now be    and the wire guide holes therein
are scarcely described. As shown in Figure 3, these ports are    worn with
the result that the clearance between arranged symmetrically with respect
to the array    15   the wire and those wire guide holes is maintained of
wires 51 and extend in a direction perpendicu-    substantially constant. A
desired predetermined lar to the length of the printing wires 51. Ink
quantity of ink can, therefore, be stably supplied supplied to the inking
mechanism first strikes the   to the printing end faces of the wires over
long wall 66 of the ink supply port 59 and then flows     periods of tims,
so that prints made by the wires into the ink feeding channels 50 and the
ink by-   20   are of high quality at all times. Ink controlling and passes
61 and 62. The ink is, therefore, uniformly  recovering grooves 69 may, of
course, be pro- applied to each of the feeding channels 50 and       vided
in the front side of the auxiliary guide 71 thereby to the wires 51, The
ink recovery port 60 is  just as they are provided on the front side of the
centrally positioned over the array of wires and,    front wire guide 52 in
the embodiments described therefore, excessive amounts of ink can be    26
above. quickly discharged from any of the ink feeding         It is
desirable that the auxiliary guide be manu- channels 50.
factured accurately. A suitable assembly may be If the ink supply port 59
and the ink recovery     constructed by stacking a plurality of thin
auxili- port 60 are displaced from the position where, as    ary guides
formed by pressing on top of one described above, they extend perpendicular
to   30   another. It has been found experimentally that in substantially
the centre of the array of wires 51    such a structure capillary paths are
formed and on both sides of the array of wires, it has been  between
adjacent auxiliary guides and that this found that a print made by the
outermost wire        results in an improved control over the quantity of
closest to the ink supply port may be of poor        ink that is supplied
to the printing end faces of the quality as the amount of ink used to make
the    35   wires and grooves may be provided between print is relatively
large while the amount of ink in  adjacent auxiliary guide to take
advantage of this. a print made by the wire farthest from the ink
In order to improve the durability of the struc- supply port may be
relatively small. Similarly, if  ture shown in Figure 7A, a wire guide
bearing 73 the ink recovery port is displaced, a print made of  made of a
bearing material such as ruby which the endmost wire closest to the ink
recovery port   40   has a high wear resistance may be inserted into
appears poor in quality as the amount of ink used   the wire guide 52 as
shown in Figure 7B. Since is relatively small. It is, therefore, desirable
to  machining a hard material such as ruby is ensure that the ink supply
and recovery ports 59     difficult, it is difficult to machine the bearing
in and 60 are centrally positioned as described         such a manner that
it surrounds the wire 51 along above.
45   the entire length of the front wire guide 52. A It has, furthermore,
been found experimentally     portion 75 of the front wire guide is
therefore that if the ink by-passes 61 and 62 are formed with  provided in
the wire guide 52 so that the gaps 54 flat sides as indicated at 61a and
61b in Figure 6,  between the wires 51 and the wire guide hole are the
resistance to ink flow is changed and ink        smaller than the gaps 63
between the wires 51 delivery is improved so that ink may be uniformly   50
and the rear wire guide 53. In this case, an inking applied to each of the
printing wires 50.            mechanism having a long service life is
provided Figure 7 shows another embodiment of the           without
adversely affecting the function of the ink invention which differs from
that of Figure 3 in     feeding channels 51 which are formed crossing that
the front wire guide adapted to guide the end  the wires 51. The material
of the durable bearing portions of the wires is made up of two parts 54
55   73 may be a plastics or ceramic material so long and 71, part 71 being
an auxiliary guide provided    as it is different from the material of the
front wire on the front side of the front wire guide 52.        guide 52
and has a greater durability than the The auxiliary guide 71 is mounted
between the      material of the front wire guide 52. In this connec- wire
guide retainer 70 and the front wire guide 52   tion, it is desirable that
the durable bearing 73 be in such a manner as to be slidable on the end
60   inserted sufficiently far into the front wire guide surface of the
front wire guide 52 in accordance     52 so that no capillary path, other
than the gaps with the positions of the wires 51 which are         between
the wires 51 and the wire guide 52, to the 



guided through the guide holes in the front wire     printing end faces of
the wires is formed. guide 52. With this structure there is a tendency
Since it is preferable that ink controlling and for ink to flow between the
wire guide 52 and the    65   recovering grooves 69 such as those described
8    15                  0  139 238                      16 above be formed
in the front side of the auxiliary  designed that each of the resilient
tubes 107 and guide, and this is difficult to achieve using a stack  108 is
compressed to a suitable degree, for of thin auxiliary guides as described
above the     example to 15-20% of the original thickness. Ths
configuration of the inking mechanism may be         ink supply tube 58 and
the ink recovery tube 67 modified as shown in Figure 8. In Figure 8, a
stack    5    are arranged to be coupled to the ink supply port of thin
auxiliary guides 71a, 71b, and 71c is       59 and ink recovery port 60 of
an inking provided on the rear side of the front wire guide    mechanism
such as those described above while 52 so that controlling and recovering
grooves 69    the ink supply tube 112 and the ink recovery tube can be
provided on the front side of the front wire  114 are coupled to an ink
tank (not shown) guide 52. Only three thin auxiliary guides are   10
holding a supply of ink. The material of the ink shown in the figure;
however, the number of thin    supply tubes 58 and 112 and the ink recovery
auxiliary guides is not limited to three.           tubes 67 and 114 may be
the same as that of the An ink absorbing material may be provided on
resilient tubes 107 and 108. However, tubes made the front surface of the
front wire guide 52 instead  of a material such as polyvinylidene chloride
of the grooves 69 but it has been found that with   15   which have a low
moisture and gas permeability this structure, although satisfactory results
were   are preferred, as will be described below. obtained when printing
was continuously carried       Figure 9 also shows that the housing 101 is
out when the printing operation was re-started      rotatably mounted on
the frame 118 by means of after being suspended for a time, the inking
shafts 115 and 116 fitted in the frame 118. mechanism suffered from a
drawback in that the    20  The operation of the peristaltic pump thus
resultant prints were not sharp. It is considered   constructed will be
described. The rotary plate that this was caused by the fact that the ink
105 engaged with the train of gears driven by the response with the ink
absorbing material is lower    drive source is rotated counter-clockwise
and than that with the grooves.                          hence the rollers
103 are moved around the As mentioned above, a certain degree of   25
central shaft 106. In this operation, the rollers 103 accuracy is required
for the clearance between       move while depressing the resilient tubes
107 and the wire guide holes in the auxiliary guide 71 and   108 against
guides 117 which lie along the locus the wires 51. It has been found
however that small   of revolution of the plurality of rollers 103 on the
flow paths through partition walls between adja-     plate 105.
Accordingly, the rollers rotate in a cent guide holes are useful for
controlling the ink   30   direction opposite to the direction of
revolution response. Accordingly, it is desirable that the wire  while
pressing against the resilient tubes 107 and guide holes be designed to
surround the wires as     108. The rollers are arranged to alternately com-
much as possible but that the small flow paths 80    press and expand the
tubes 107 and 108, one are formed in the partition walls between adja-
roller squeezing the tube against the guide and cent holes (see Figure 3B).
35   the following roller restoring the tube to its Figure 9A is a front
view, partly as a sectional   original shape. This results in a pumping
action view, showing an example of a peristaltic pump       with alternate
suction and discharge so that the which may be used in a printer according
to the      fluid in the resilient tubes 107 and 108 is delivered present
invention, Figure 98 is a sectional view     counterclockwise at a
predetermined rate. taken along line A-A' in Figure 9A, and Figure 9C    40
In the pump described above, the housing 101 is a side view of the pump
shown in Figure 9A.       is divided into two parts which are rotatable
Figure 9 shows a housing 101 comprised of two      around the shafts 115
and 116, respectively, and arcuate guide members 117, an upper cover 102,
are urged towards the rollers by the spring 110. rollers 103 rotatably
mounted on shafts 104, and a   Therefore, even if the resilient tubes do
not have a rotary plate 105 on which the roller shafts 104 are   45
uniform wall thickness or if other components of arranged at equal
intervals around the circumfer-    the pump have not been machined
accurately, the ence thereof. The rotary plate 105 has gear teeth
resilient tubes will be compressed by a predeter- (not shown) cut in the
periphery thereof which       mined amount. The pumping action will, there-
engages with a train of gears (not shown) driven    fore, be carried out
correctly, and the durability of by a drive source (not shown) to turn the
rotary   so   the resilient tubes is not reduced because of plate 105
around a central shaft 106. The central    excessive compression. shaft 106
is fixedly secured to a frame 118.          As described above, the housing
101 is divided Figure 9 also shows resilient tubes 107 and 108   into two
parts. With this construction, unlike the of silicone rubber or the like,
and connectors 109.  conventional integral housing, the resilient tubes The
connectors 109 are used to connect the    ss   can be replaced without
having to remove the resilient tube 107 to ink supply tubes 58 and 112
rollers. In other words, the resilient tubes can be and to connect the
resilient tube 108 to ink         replaced while the rollers are still in
position. This recovery tubes 67 and 114 as shown in Figure 9A.     makes
the pump very easy to assemble. Also, as The connectors 109 are fixed into
slots 120 in the   mentioned above, connectors are used to connect housing
101 as shown in Figure 9C. The inside    60   the resilient tubes to the
ink supply tubes and to diameter of the resilient tube 108 is larger than
the ink recovery tubes. If the condition of the 



the inside diameter of the resilient tube 109.       tubes within the pump
deteriorates because of A spring 110 is fastened to spring hooking rods
the alternate compression and expansion, it is 119 on the housing 101 to
urge the housing 101       only necessary to replace the portion of tube
towards the rollers 103. The spring 110 is so   65   between the
connections. If connectors were not 9    17                  0 139 238
18 used it would, of course, be necessary to replace  the printer head
faces downwards, the ink does the entire tubing system in the event of such
a    not have a tendency to flow out of the guide holes deterioration.
as the ink in the inking mechanism  is not Figures 1OA and 108 show rollers
which may be    pressurized. Accordingly, prints of excellent used in a
pump such as that described above.    5    quality can be made immediately
on restarting a Figure 10A shows a compression roller 123 and      printing
operation. Figure 10B shows a relieving roller 124. Figures    Because the
pump also acts as a valve, the ink 11A and 11 B show the operations of
these rollers  tank can be placed in any position relative to the Figures
12A and 128 are sectional views of a       pump, i.e. it can be positioned
above or below the resilient tube 127. Figure 12A shows the state of   10
pump. This makes it easier to design a printer an unused tube 127, and
Figure 128 shows a state   with a compact layout. The type of pump of a
tube 127 after a great deal of use. The       described also has the
advantages that it requires condition of the tube in Figure 12B has
deterior-  no priming, can be used with a variety of fluids, ated and its
resilience is reduced.                e.g. liquids, gases, fine slurries
and highly viscous When the resilient tubes 127 are new, they can   15
fluids, and it can deliver fluid at a low flow rate. restore themselves to
the circular shape shown in    The materials of the ink supply tube and the
ink Figure 12A after being compressed. However,       recovery tube will be
described. The materials of after repeated compression and expansion the
the ink supply pipes 58 and 112 and the ink tubes tend to become fatigued,
become harder,     recovery pipes 67 and 114 may be the same as and assume
a flattened shape. As a result, the   20   that of the resilient tubes 107
and 108. However, tubes can only restore themselves to a state such
silicone rubber is not suitable for the material of as that shown in Figure
12B. If this occurs, the   the ink supply tubes, as silicone rubber has a
high quantity of fluid delivered by the pump may be     moisture
permeability and gas permeability. With decreased, or the pump may even
fail to deliver    silicone rubber pipes, the ink in the tubes would any
fluid at all. However, if the compression roller   25   evaporate if the
printer was not used for several 123 has straight sides as shown in Figure
10A and  days and was held at room temperature and this the relieving
roller 124 has recessed sides 125 as  would result in regions in the ink
supply tube shown in Figure 10B and they are alternately       being devoid
of ink. If a printing operation is arranged then the durability of the
tubes can be   carried out under this condition the ink supply to
increased. As shown in Figure 11A, the compres-   30   the printing wires
would be interrupted after the sion roller 123 compresses the resilient
tube 127  ink in the ink feeding channels 50 had been used. against the
guide 137 so that the tube 127 is        This difficulty may be avoided by
using a pump closed and the relieving roller 124 then pushes    which is
operated before a printing operation inwardly against the upper and lower
portions of   starts so that the printing operation is started only the
flattened tube 127 so that the tube is restored   35   after the ink from
the ink tank has reached the to its circular section. With such an
arrangement  inking mechanism. This is, of course, dis- the durability of
the tubes is greatly increased and  advantageous as it delays the start of
the printing the quantity of fluid delivered by the pump        operation.
remains substantially constant.                     It is, therefore,
desirable that the tubes forming A peristaltic pump may be used in which
the   40   the ink flow paths other than those in the pump be resilient
tubes of the two systems, i.e. ink       made of a material such as
polyvinylidene supplying and recovering systems have different    chloride,
polyethylene, or polypropylene which sizes. The inside diameter of the ink
recovery     have a low moisture permeability. It has been resilient tube
is made larger than that of the ink  found that if the ink supplying tubes
are made of supply resilient tube. Accordingly, the ink dis-   45
polyvinylidene chloride, polyethylene or polyp- charging capacity is larger
than the ink supplying  ropylene, no ink void regions are formed therein,
capacity. As described above, this enables a       even if they are held at
room temperature for at predetermined quantity of ink to be stably main-
least 30 days. According to Japanese Industrial tained in the inking
mechanism and a suitable      Standard test Z0208, the moisture
permeabilities amount of ink to be supplied to the printing end   50   of
polyvinylidene chloride, polyethylene and faces of the wires at all times.
polypropylene  are  1-2  [err]; 5-10 A peristaltic pump such as described
above has   [err]; and 8-12 [err], respectively. the further advantage that
even if air enters the  On the other hand, the moisture permeability of ink
supply tube or the ink recovery tube, ink is still  silicone rubber is in
the order of 100 [err]. It sufficiently supplied to or recovered from the
55   has been found experimentally that tubes made inking mechanism. In
other types of pump, the      of a material having a moisture permeability
of 30 presence of air in the tubes makes it impossible to  [err] or less
produce satisfactory results. pump ink and as a result the ink tends to
overflow   If the ink supplying tubes other than those in in the inking
mechanism or the supply of ink to   the pump are made of a material having
a low the inking mechanism is interrupted.         60   moisture
permeability, even if the tubes are held 



Also, if the pump is stopped when the printing   in an inoperative
condition for a long period of operation is suspended, the volume of ink in
the   time, very little of the ink in the tubes will ink supply tube 58 and
the ink recovery tube 67 is  evaporate. Satisfactory prints can, therefore,
be maintained irrespective of the relative position of  achieved even when
the pump is not switched on the pump and the printer head. Therefore, even
if  65   until the start of the printing operation. 10    19
0  139 238                      20 Tubes made of a material such as
polyviny-         together with tightening members 147 such as lidene
chloride, polypropylene or polyethylene       pins or rivets. The tube 141
and the cable 146 having a low moisture permeability have lower       bend
as one unit as shown in Figure 14. Accord- resilience than tubes made of a
material such as    ingly, unlike the case where the ink supply tube,
silicone rubber, are, therefore, not suitable for use    5    the ink
recovery tube, and the cable 146 are within the peristaltic pump.
provided separately, these elements do not rub The ink supply tube for
supplying ink into the     against one another, and, therefore, their
durabil- inking mechanism of the printer head and the ink     ity is
increased. recovery tube for recovering surplus amounts of       Figure 17
shows another example of a belt- ink from the inking mechanism may be
combined    10   shaped ink supply tube suitable for use with the with a
belt-shaped support to form a belt-shaped     present invention. In this
example, the hole 142 tube. This enables the tubes to be easily attached
on the ink supplying side is positioned adjacent to to the frame of the
printer and also increases their  the hole 143 on the ink recovering side.
This durability.                                          arrangement has
the same advantages as that Figure 13 is a sectional view of an example of
a    15   shown in Figure 13. belt-shaped ink supplying tube. Figure 13
shows a     The characteristics of the ink suitable for the tube 141 having
a hole 142 on the ink supplying     inking mechanism of the wire dot
printer accord- side, a hole 143 on the ink recovering side, and a   ing to
the present invention will now  be belt-shaped support 144. As is apparent
from         described. Figure 13, the belt-shaped support, the ink supply
20  The essential properties of ink suitable for the tube and the ink
recovery tube are formed as a       inking mechanism are that it should be
able to single unit. Preferably, the belt-shaped  ink        follow the
high speed reciprocation of the wires supplying tube is made of a resin
such as poly-      and yet be stably and positively supplied to the
ethylene.                                            printing end face of
each wire. It is, therefore, As described above, it is desirable that the
ink   25    necessary to control the viscosity of the ink. recovering
capacity be larger than the ink             If the printing end face of
each printing wire is supplying capacity. Accordingly, the hole 142 on
circular and the viscosity of the ink is relatively the ink supplying side
is smaller in diameter than   high, then the ink will not uniformly adhere
to the the hole 143 on the ink recovering side.             end faces of
the wires as shown in Figure 18A. Figure 14 is a perspective view showing
an    30   The dot which is printed will therefore, not be example of an
impact dot printer using fluid ink     circular. If the viscosity is
decreased slightly, the which is provided with the belt-shaped ink supply
ink will spread further but may still not cover the tube 141 such as that
described above.               central portion of the printing end face and
the Figure 14 shows side frames 148 and 149, a         printed dot will
again not be complete (see Figure head base 150, guide shafts 151 and 152
for the    35   18B). If the viscosity is further decreased to a head base
150, a lead cam 153 having helical         suitable value, the ink will
uniformly cover the grooves so that the head base 150 is reciprocated
end face of the printing wire and will be uniformly horizontally as the
lead cam 153 turns, and a        transferred onto the printing sheet to
produce a printer head 154 secured to the head base 150. A     circular
dot. pump 155 for supplying ink from an ink supply   40     It has been
determined experimentally that the tank(notshown)tothehead
154andfordischarg-           value of the viscosity to achieve this is
about 20 ing surplus quantities of ink to the tank for        mPas. If the
viscosity is too high, the ink cannot recovery, a motor 156, a connector
157, an elec-     follow the high speed reciprocation of the wires
tromagnet driving cable 146, a base plate 158, a     and the printed dot is
liable to have a non-uniform printing sheet 159, and a platen 160 are also
45   density. shown. The electromagnet driving cable 146 is          As is
well-known, as the temperature of a liquid connected to the connector 157
on the base plate     decreases the viscosity increases, and as the 158 to
supply electric current to the head 154.      temperature increases the
viscosity decreases. When the motor 156 is operated, the lead cam 153
Experiments have been performed to determine a is engaged with a train of
gears (not shown)   50   suitable viscosity taking the expected tempera-
driven by the motor 156 and is rotated as a result  ture changes into
account. As a result, it has been of which the head base 150 is
reciprocated hori-    found that a viscosity of 10 mPas at room zontally
while printing is carried out by the head  temperature is optimum. With
this viscosity, 154.
satisfactory dots can be printed. Figure 15 is a sectional view of a
belt-shaped ink   55  The drying characteristic of the ink will now be
supply tube 141 secured to the printer frame 148     considered. The ink is
prepared with a wetting and Figure 16 is a sectional view of a belt-shaped
agent in which coloring matter (dye and pigment) ink supplying tube
combined with the elec-           is dissolved and it usually also contains
water. tromagnet driving cable 146 of the printer head.     Depending on
the properties of the wetting agent, 



Holes are formed in the belt-shaped support   60    a dryable ink is
provided. 144 of the belt-shaped ink supplying tube 141 and     If a
dryable ink is ued, the ink droplets which are the tube 141 is fixedly
secured to the frame 148     scattered when the ink on the printing wire
end with screws 145 inserted into the holes.             face strikes the
recording sheet are so small that As shown in Figure 16, the tube 141 and
the        they dry immediately. The scattered ink droplets electromagnet
driving cable 146 are combined    65   do not, therefore; foul the printer
or parts around    21                  0 139 238                      22
the printer. The same is true for ink which is     quality. The amount of
wetting agent in an ink splashed backward of the wire guide section
satisfying the above-described conditions should when the wire returns to
its stand-by position. As  be more than 20% by weight. the ink transferred
onto the sheet dries quickly it  The amount of wetting agent required can
be is not smudged when rubbed for instance by a    5    determined from the
amount of colouring matter hand. This is the advantage of using dryable
ink.  which can be dissolved in the wetting agent and However, dryable ink
suffers from a difficulty  from the relation between the density of
printing that, since it readily dries, if the wire dot head is  and the
amount of colouring matter. held in a stand-by state, then the ink in the
inking  Experiments have been performed to deter- mechanism  will dry and,
at worst, only the   10   mine the durability of the wires depending on the
colouring matter will remain. The dry colouring    pH of the ink employed.
It has been found that, matter may jam  the wires in the inking
with an ink having a pH of about 6, the wires in the mechanism as a result
of which it may be impos-    printing head are abnormally worn. Wires made
sible to operate the printer. It has been found that  of different
materials have been tested, but it has this problem can be avoided by using
a method in   15   been found that wires of other materials also which the
ink is forcibly supplied into the inking  wear abnormally when compared
with the wear mechanism to dissolve the solidified colouring     of a
conventional printer using an ink ribbon, matter. However, a printing
operation cannot be    although the degree of wear of the wires differ
carried out until the wires have been rendered     somewhat according to
the material. Similar tests movable.                                     20
were performed on wires using inks having a pH If the printer is
inoperative fora longertime, it is  in the range 7 to 10. In these tests,
the wires did possible for the ink in the ink supplying tube to  not wear
abnormally, and the degree of wear was dry so. that when a printing
operation is restarted  similar to that in a conventional printer. Thus, it
is the printing cannot start until ink is pumped      desirable to use an
ink having a pH of 7 or higher. through the dry region. This problem can be
25     As has been described above, when ink is avoided by using a
mechanism in which ink is       supplied into the inking mechanism of a
printer supplied into the inking mechanism by the pump     according to the
present invention by a pump, so that the ink is forcibly discharged through
the  surplus ink is discharged therefrom by the pump ink discharging port
even when the printer is in a  and is recovered. The ink discharging
capacity is stand-by state. This method, however, requires a   30   made
larger than the ink supplying capacity so complicated construction.
that the desired predetermined quantity of ink is To avoid the problems
mentioned above, an ink    maintained in the inking mechanism. Accord- can
be used which does not dry so quickly. The     ingly, ink and air are mixed
in the ink recovery problem of splashed ink can be dealt with by an    tube
as a result of which bubbles are created at ink recovering mechanism as
described above.   35   the recovered ink receiving inlet of an ink tank
and The rate at which the ink dries is dependent upon  the bubbles thus
created collect in the ink tank. the vapour pressure of the ink and it has
been       The ink tank is usually provided with an ink found that the
saturated vapor pressure at room  level detector for detecting the quantity
of ink temperature of the wetting agent of the ink should  remaining in the
tank, and an air hole for allowing be less than 0.1 mm Hg (13.3 Pa) in
order to allow    40   air to pass in and out of the ink tank. If a large
the wires to be in the stand-by state for long     number of bubbles
collect in the ink tank, the periods without difficulty and to permit a
printing  operation of the ink level detector will be operation to be
commenced immediately. This        obstructed thereby and the ink bubbles
may gives an ink of relatively low drying rate com-   overflow the air hole
to foul the ink tank and the pared for instance with water which has a
satu-   45   areas around the ink tank. rated vapour pressure of 20 mm Hg
(2.66 kPa) at      An ink level detector may be used which room
temperature.                                 includes two electrodes
arranged in the ink tank An example of a wetting agent which may be
for detecting the level of the ink by using vari- used is triethylene
glycol. The viscosity of tri-  ations of the resistance between the two
elec- ethylene glycol is about 48 mPas at room    so   trodes. If the
electrodes are short-circuited by the temperature. If an appropriate amount
of dye is   ink bubbles collected in the tank, the resistance added to
triethylene glycol, the resultant viscosity  between the electrodes will be
maintained is about 60 mPas. The saturated vapor pressure at  unchanged
even when the ink tank is emptied. room temperature of triethylene glycol
is lower    Thus, if too many ink bubbles collect in the ink than 0.01 mm
Hg (13.3. Pa). The viscosity can be   55   tank, it is difficult to detect
the quantity of ink decreased by adding water. Even if all the water
remaining in the ink tank. content of the ink in the inking mechanism
An arrangement which avoids these problems evaporates, the printing
operation will not be     will now be described. adversely affected because
the viscosity of the ink  Figure 19 is a diagram  showing an ink 



is about 60 mPas and the drawback that the   60   supplying device and a
printer head which are interior of the inking mechanism dries making the
coupled to each other. Figure 20 is a sectional wires inoperable does not
arise. When the print-   view of an ink storage tank. ing operation is
started, the viscosity is decreased  Figures 19 and 20 show a printer head
161, a by ink delivered by the ink supplying device so    pump 162 for
supplying ink to the printer head that printing can be carried out with a
high   65   and for recovering surplus ink therefrom, an ink 12    23
0 139 238                      24 tank 163, an ink supply tube 112
connected         lue (Trade Mark) and Sumilight Violet BB (concen- between
the pump 162 and the ink tank 163, an      trated) were gradually added,
and the resultant ink recovery tube 114 connected between the
solution was agitated for about two hours. After pump 62 and the ink tank
163, two electrodes       the solution was cooled, a bubble suppressing
164a and 164b for detecting the quantity of ink    5    agent, product
KM68%-IF  manufactured  by remaining in the ink tank, an air hole 165 for
Shinetsu Kagaku of Japan in a 0.2% aqueous allowing the air to pass in and
out of the ink tank,  solution was gradually added. The solution was ink
166, and a recovered ink receiving inlet 167.  agitated for more than
thirty minutes. The sol- The electrodes 164a and 164b are disposed
ution was filtered with a five micron millipore close to the bottom of the
ink tank 163. The   10  filter. As a result, a fluid ink having the
following quantity of ink remaining in the tank is detected  composition
was obtained for the wire dot printer from the resistance between the
electrodes. When ink is present between the electrodes 164a
parts by and 164b, the resistance therebetween is typically
weight in the order of several tens of kilo-ohms to several   15
Kayasetblue (Trade Mark)  2 hundreds of kilo-ohms. When there is no ink
Sumilight Violet BB (concentrated)  1 between the electrodes, the
electrodes are elec-   Triethylene glycol                 29 trically
insulated from each other. A conventional  Ethylene glycol
6 electrical circuit can be employed for displaying  KM68-IF 0.2% aqueous
solution      2 the presence or absence of ink in the tank accord-   20
Sodium Dehydroacetic acid   0.1 ing to the variations of the resistance
between the  Water                            59.9 electrodes. Since the
ink discharging capacity is made       This ink had a viscosity of 4.2 mPas
at [err]. larger than the ink supplying capacity, ink bubbles  It has been
found that using this ink a printing are created at the recovered ink
receiving inlet   25   operation could be stably carried out and that the
167.                                               resultant dot prints
were of uniform density and The fluid ink of a conventional wire dot
printer  of high quality. Furthermore, few ink bubbles is prepared by
mixing dye, a wetting agent such    were created at the recovered ink
receiving inlet as aliphatic polyhydric alcohol, and water. With   167 and
the ink bubbles which were created were this composition, the ink bubbles
formed at the   30   relatively large so that they burst while falling to
recovered ink receiving inlet 167 are very small in  the surfaces of the
ink in the ink tank. The size and, therefore, very few of them burst. If
the  electrodes 164a and 164b were therefore never ink bubbles are left as
they are, the surface of the  electrically connected by ink bubbles, and no
ink ink in the ink tank becomes covered with ink       bubbles overflowed
through the air hole 165. bubbles, and as the level of the ink is lowered,
the   35   Thus, the detection of the quantity of ink remain- level of the
ink bubbles on the surface of the ink is  ing in the ink tank could be
carried out satis- also lowered. Eventually, the electrodes will be
factorily. electrically coupled only by the ink bubbles. Thus   A fluid ink
without the bubble suppressing when the ink tank is empty, the resistance
agent KM68-IF 0.2% aqueous solution was pre- between the electrodes does
not change because   40   pared as described above. Experiments were of the
presence of the ink bubbles. It is, therefore,  performed using the ink
thus prepared in the impossible, to correctly detect the amount of ink
same printer. A number of small ink bubbles were remaining in the ink tank.
If the space in the ink  formed at the recovered ink receiving inlet 167 of
tank is fully occupied by the ink bubbles, then the  the ink tank and very
few of these burst. Thus, the ink bubbles will overflow through the air
hole 165   45   electrodes 164a and  164b were electrically and foul the
ink tank and the parts of the printer  coupled by ink bubbles when the ink
tank was around the ink tank.                               empty of ink.
In addition, some ink bubbles The above-described difficulties can be
avoided   overflowed through air hole 165. by the addition of a bubble
suppressing agent to     Next, the diameter of the printing wires used in
the ink which suppresses the formation of ink   50   a wire dot printer
according to the present inven- bubbles at the recovered ink receiving
inlet of the  tion will be discussed. In general, the diameters of ink
tank.                                          wires employed in a wire dot
range from about This feature will be described with reference to  0.3 mm
to about 0.4 mm. In a multi-pin printer a specific example of an ink
suitable for use in a  such as is employed in a word processor for the
printer according to the present invention. This   55   Japanese language,
the wire diameter is about ink was prepared in the following manner:
0.3 mm to 0.2 mm. Wires having a smaller Pure water was put in a cleaned
agitating tank.   diameter than this cannot be used for the reasons The
water was subjected to magnetron agitation     discussed above. 



and the temperature was gradually raised to          It has been found that
when printing is carried about [err]. While the water was being main-   60
out with ink on the end face of the wire, as the tained at that
temperature, sodium dehydroacetic   diameter of the wire is increased, the
quantity of acid was gradually added. After this had com-      ink
scattered when the wire strikes the recording pletely dissolved,
triethylene glycol and ethylene  sheet is increased. This problem can be
solved by glycol were added. The resultant solution was      controlling
the quantity of ink which is supplied to agitated for thirty minutes.
Thereafter, Kayasetb-   65   the wire end faces as described above.
However, 13    25                  0  139 238                      26 it is
difficult to solve the problem in this manner.  prints are made with a high
quality for long Furthermore, it has been shown that the amount
periods. of splashed ink can be reduced by chamfering the wire end face or
by making it spherical. The         Claims reason for this appears to be
that, as ink on the    5 end face tends toward a spherical shape, the
1. A wire dot printer having a print head using a quantity of the ink is
substantially proportional to  fluid ink, in which printing is carried out
with the the third power of the wire diameter. Therefore,     ink adhering
to end faces (51a) at the end portions as the diameter of the wire is
increased, the        of printing wires (51) for direct transfer of said
amount of ink on the wire end face is increased as   10   adhering ink to a
record medium (13) upon impact a result of which the amount of splashed ink
is     therewith, the printer comprising wire guide increased.
means (52) adapted to guide said end portions of In relation to this, it
has been found that if the  said wire (51) through openings (54) in said
wire wire diameter is not larger than 0.2 mm, the         guide means (52),
and ink applying means (50) for amount of splashed ink is greatly reduced.
15   applying ink to the end faces (51a) of the printing A variety of
methods of improving the print        wires (51) from within said wire
guide means (52) quality of a wire dot printer have been proposed
characterised in that said wire guide means (52) is in the art. It is well
known that the quality of prints  provided with a plurality of grooves (69)
formed can be improved by increasing the number of          in and
extending along a surface of said wire dots per unit area. Accordingly, a
method has   20   guide means (52) disposed adjacent to said print- been
proposed in which this technique is utilized   ing end faces (51a), said
grooves (69) extending wherein the quality of the print is improved by
transversely to said printing wires (51), and at doubly striking the
recording sheet with the wire   least a portion of said grooves (69)
intersecting dot head. However, since the wire diameter is        said
openings (54). limited as described above, it is impossible to   25   2. A
wire dot printer as claimed in claim 1 print as fine a line as can be
printed with a matrix  characterised in that the ink applying means
printer. In a multi-pin wire dot head using an ink   comprise ink feeding
channels (50). ribbon, such as may be used in a word processor        3. A
printer as claimed in claim 2 characterised for the Japanese language, the
wire diameter, at     in that, during operation, ink passes through the the
minimum, is of the order of 0.2 mm and    30   ink feeding channels (50)
and around the printing twenty-four pins are often used. If twelve wires
wires (51) to the printing end faces (51a) thereof are arranged in two
lines in this wire dot head, the  by capillary action. height of a printed
character is of the order of 3.5   4. A printer as claimed in claim 2 or 3
charac- mm. This type of wire dot head therefore suffers     terised in
that grooves (80, 84) are provided in the from certain limits in printing a
character of low    35   ink feeding channels (50). height and of high
quality.                            5. A printer as claimed in any of
claims 2-4 As is apparent from the above description, it is   characterised
in that the surfaces of the ink difficult using prior art techniques in
which the   feeding channels (50) are uneven. wire diameter is limited, to
increase the print        6. A printer as claimed in any of claims 2-5
density and to print fine lines to improve the print   40   characterised
in that, during operation, ink from quality.
the ink supply means (58, 57, 59) is prevented However, a printer according
to the present        from  flowing  directly into the ink feeding
invention may use wires having a diameter of         channels (50) so that
pressure surges in the ink about 0.1 mm so that forty-eight dots can be
supply are at least partly dissipated before the ink printed in the size of
a character printed by the    45   passes into the ink feeding channels
(50). conventional 24-pin wire dot head. Furthermore,        7. A printer
as claimed in any preceding claim the conventional 24-pin wire dot printer
can be      characterised by means (64,68) for recovering ink improved so
that the height of a character can be    which, during operation of the
printer, is splashed decreased to increase the print density and yet
through the rear wire guide (53) in a direction maintain a high print
quality.                 60   away from the printing end faces (51a). With
a 14-pin, 24-pin, or 32-pin type wire dot       8. A printer as claimed in
any preceding claim printer according to the present invention using
characterised in that, in operation, ink is supplied wires 0.2 mm or
smaller in diameter, fine lines of   through an ink supply means (58, 57,
59) by a characters and intricate characters can be printed   pump (155)
and ink is recovered through an ink with high quality. In addition, since
the wire dot   55   recovery means (60, 74, 67) by the said pump printer of
the invention is of the hammer type,      (155), the capacity of the pump
to recover the said characters or the like can be printed in duplicate.
ink being greater than its capacity to supply the 



The wire end face of the printing wires may be     said ink. circular,
triangular, or elliptic, or any other desired  9. A printer as claimed in
claim 8 characterised shape.                                         60
in that the pump (155) comprises: a central shaft With the inking mechanism
of the invention as      (106); a rotary plate (105) rotatable about the
described above, even if the wires are recipro-      central shaft (106); a
plurality of rollers (103) cated continuously at high speed, a suitable
rotatably mounted around the circumference of quantity of ink is stably
supplied to the printing  the rotary plate (105); a housing (101) having
end face of each wire at all times, and accordingly   65   arcuate guides
(117) along the locus of revolution 14    25                   0 139 238
26 it is difficult to solve the problem in this manner.  prints are made
with a high quality for long Furthermore, it has been shown that the amount
periods. of splashed ink can be reduced by chamfering the wire end face or
by making it spherical. The          Claims reason for this appears to be
that, as ink on the    5 end face tends toward a spherical shape, the
1. A wire dot printer having a print head using a quantity of the ink is
substantially proportional to  fluid ink, in which printing is carried out
with the the third power of the wire diameter. Therefore,     ink adhering
to end faces (51a) at the end portions as the diameter of the wire is
increased, the        of printing wires (51) for direct transfer of said
amount of ink on the wire end face is increased as   10   adhering ink to a
record medium (13) upon impact a result of which the amount of splashed ink
is     therewith, the printer comprising wire guide increased.
means (52) adapted to guide said end portions of In relation to this, it
has been found that if the  said wire (51) through openings (54) in said
wire wire diameter is not larger than 0.2 mm, the         guide means (52),
and ink applying means (50) for amount of splashed ink is greatly reduced.
15   applying ink to the end faces (51a) of the printing A variety of
methods of improving the print        wires (51) from within said wire
guide means (52) quality of a wire dot printer have been proposed
characterised in that said wire guide means (52) is in the art. It is well
known that the quality of prints  provided with a plurality of grooves (69)
formed can be improved by increasing the number of          in and
extending along a surface of said wire dots per unit area. Accordingly, a
method has   20    guide means (52) disposed adjacent to said print- been
proposed in which this technique is utilized   ing end faces (51a), said
grooves (69) extending wherein the quality of the print is improved by
transversely to said printing wires (51), and at doubly striking the
recording sheet with the wire    least a portion of said grooves (69)
intersecting dot head. However, since the wire diameter is        said
openings (54). limited as described above, it is impossible to   25   2. A
wire dot printer as claimed in claim 1 print as fine a line as can be
printed with a matrix  characterised in that the ink applying means
printer. In a multi-pin wire dot head using an ink   comprise ink feeding
channels (50). ribbon, such as may be used in a word processor        3. A
printer as claimed in claim 2 characterised for the Japanese language, the
wire diameter, at     in that, during operation, ink passes through the the
minimum, is of the order of 0.2 mm and    30   ink feeding channels (50)
and around the printing twenty-four pins are often used. If twelve wires
wires (51) to the printing end faces (51a) thereof are arranged in two
lines in this wire dot head, the  by capillary action. height of a printed
character is of the order of 3.5   4. A printer as claimed in claim 2 or 3
charac- mm. This type of wire dot head therefore suffers     terised in
that grooves (80, 84) are provided in the from certain limits in printing a
character of low    35   ink feeding channels (50). height and of high
quality.                            5. A printer as claimed in any of
claims 2-4 As is apparent from the above description, it is   characterised
in that the surfaces of the ink difficult using prior art techniques in
which the    feeding channels (50) are uneven. wire diameter is limited, to
increase the print        6. A printer as claimed in any of claims 2-5
density and to print fine lines to improve the print   40   characterised
in that, during operation, ink from quality.
the ink supply means (58, 57, 59) is prevented However, a printer according
to the present        from  flowing  directly into the ink feeding
invention may use wires having a diameter of          channels (50) so that
pressure surges in the ink about 0.1 mm so that forty-eight dots can be
supply are at least partly dissipated before the ink printed in the size of
a character printed by the    45   passes into the ink feeding channels
(50). conventional 24-pin wire dot head. Furthermore,        7. A printer
as claimed in any preceding claim the conventional 24-pin wire dot printer
can be      characterised by means (64, 68) for recovering ink improved so
that the height of a character can be    which, during operation of the
printer, is splashed decreased to increase the print density and yet
through the rear wire guide (53) in a direction maintain a high print
quality.                 50   away from the printing end faces (51a). With
a 14-pin, 24-pin, or 32-pin type wire dot       8. A printer as claimed in
any preceding claim printer according to the present invention using
characterised in that, in operation, ink is supplied wires 0.2 mm or
smaller in diameter, fine lines of   through an ink supply means (58, 57,
59) by a characters and intricate characters can be printed   pump (155)
and ink is recovered through an ink with high quality. In addition, since
the wire dot   55   recovery means (60, 74, 67) by the said pump printer of
the invention is of the hammer type,      (155), the capacity of the pump
to recover the said 



characters or the like can be printed in duplicate.  ink being greater than
its capacity to supply the The wire end face of the printing wires may be
said ink. circular, triangular, or elliptic, or any other desired  9. A
printer as claimed in claim 8 characterised shape.
60   in that the pump (155) comprises: a central shaft With the inking
mechanism of the invention as      (106); a rotary plate (105) rotatable
about the described above, even if the wires are recipro-      central
shaft (106); a plurality of rollers (103) cated continuously at high speed,
a suitable         rotatably mounted around the circumference of quantity
of ink is stably supplied to the printing   the rotary plate (105); a
housing (101) having end face of each wire at all times, and accordingly
65   arcuate guides (117) along the locus of revolution 14    27
0  139 238                      28 of the plurality of rollers (103); and a
resilient ink  von den Druckendflachen (51a) weg verspritzt supply tube and
resilient ink recovery tube (107)   wird. disposed between the arcuate
guides (117) and         8. Drucker nach den vorhergehenden Anspru- the
plurality of rollers (103).                     chen, dadurch
gekennzeichnet, daB im Betrieb 10. A printer as claimed in claim 9
characterised    5    Tinte durch eine Pumpe (155) durch eine Tinten- in
that the plurality of rollers (103) consists of  zufuhreinrichtung (58, 57,
59) gefuhrt wird und compression rollers (123) and recovery rollers
Tinte mittels einer Tintenauffangeinrichtung (60, (124) arranged
alternately around the said circum-  74, 67) durch die Pumpe (155)
aufgefangen wird, ference.
wobei die Leistung der Pumpe zum Auffangen 11. A printer as claimed in any
preceding claim    10   von Tinte groBer als die Leistung zur Zufuhrung
characterised in that the printing end faces (51a)   der Tinte ist. of the
printing wires (51) are spherical.             9. Drucker nach Anspruch 8,
dadurch gekenn- 12. A printer as claimed in any of claims 1-10    zeichnet,
daB die Pumpe (155) folgende Kompo- characterised in that the printing end
faces (51a)   nenten aufweist: eine zentrale Welle (106); eine of the
printing wires (51) are chamfered.      15   um die zentrale Welle (106)
drehbare rotierende Platte (105); eine Vielzahl von drehbar am
Patentanspruche                                      Umfang der rotierenden
Platte (105) montierten Rollen (103); ein Gehause (101), das auf der 1.
Drahtpunktdrucker mit einem flussige Tinte      Drehkurve der Vielzahlvon
Rollen (103) bogenfor- verwendenden Druckkopf, bei dem das Drucken    20
mige Fuhrungen (117) aufweist; und ein federn- dadurch erfolgt, daB Tinte
an Endflachen (51a) an    des Tintenzufuhrrohr sowie ein federndes Tinten-
Endteilen der Druckdrahte (51) haftet, um bein       auffangrohr (107), die
zwischen den bogenformi- Aufsetzen auf ein Aufzeichnungsmedium  (13)
gen Fuhrungen (117) und der Vielzahl von Rollen direkt auf dieses
Obertragen zu werden, mit einer    (103) angeordnet sind.
Drahtfuhrungseinrichtung (52) zur FOhrung der   25    10. Drucker nach
Anspruch 9, dadurch gekenn- Endteile des Drahtes (51) durch Offnungen (54)
in    zeichnet, daB die Vieizahl von Rollen (103) aus diese
Drahtfuhrungseinrichtung  (52) und mit         Druckrollen (123) und
Auffangrollen (124) besteht, einerTintenaufbringeinrichtung (50) zum
Aufbrin-     die abwechselnd am Umfang angeordnet sind. gen von Tinte auf
die EndflIchen (51 a) der Druck-     11. Drucker nach den vorhergehenden
Anspru- drahte (51) innerhalb der Drahtfurungseinrich-   30   chen, dadurch
gekennzeichnet, daB die Druckend- tung (52), dadurch gekennzeichnet, dag
die Draht-   flachen (51a) der Druckdrdhte (51) kugelf6rmig
fuhrungseinrichtung (52) eine Vielzahl von Nuten     sind. (69) aufweist,
die in einer zu den Druckendflachen     12. Drucker nach den Anspruchen 1
bis 10, (51a) benachbarten Oberflache der Drahtfuh-          dadurch
gekennzeichnet, daB die Druckendfli- rungseinrichtung (52) ausgebildet sind
und langs   35   chen (51 a) der Druckdrahte (51) abgeschrigt sind. dieser
verlaufen, dag die Nuten (69) quer zu den Druckdrahten (51) verlaufen und
daB wenigstens       Revendications ein Teil der Nuten (69) die Offnungen
(54) schnei- det.                                                  1.
Imprimante par points ayant une tete d'im- 2. Drahtpunktdrucker nach
Anspruch 1, dadurch    40   pression, mettant en oeuvre une encre fluide,
gekennzeichnet, daB die Tintenaufbringeinrich-       dans laquelle
l'impression est realis6e alors que tung durch Tintenzufuhrkanale (50)
gebildet ist.     I'encre adhere aux faces d'extremites (51a) des 3.
Drucker nach Anspruch 2, dadurch gekenn-        parties d'extremite des
fils metalliques d'impres- zeichnet, daB im Betrieb Tinte durch
Kapillarwir-    sion (51) afin que l'encre qui adhere soit transfe- kung
durch die Tintenzufuhrkanale (50) und um    45   ree directement A un
support d'enregistrement die Druckdrahte (51) herum zu den Druckendfli-
(13) lors d'un impact, I'imprimante comprenant chen (51a) liuft.
un dispositif de guidage de fils (52) destine A 4. Drucker nach Anspruch 2
oder 3, dadurch         guider les parties d'extremites de fils (51) par
des gekennzeichnet, daB in den Tintenzufuhrkanilen       ouvertures (54)
form6es dans le dispositif de (50) Nuten (80, 84) vorgesehen sind.
so   guidage (52), et un dispositif (50) destine a appli- 5. Drucker nach
den Anspruchen 2 bis 4,            querde l'encre aux faces d'extr6mite
(51a) desfils dadurch gekennzeichnet, dal die Oberflachen der
d'impression (51) depuis l'interieur du dispositif Tintenzufuhrkanale (50)
uneben sind.                 de guidage (52), caracteris6e en ce que le
disposi- 6. Drucker nach den Anspruchen 2 bis 5,           tif de guidage
de fils (52) a plusieurs gorges (69) dadurch gekennzeichnet, daB im
Betrieb ein   S6   formees dans une surfaca du dispositif de gui- 



direkter Tintenflul von der Tintenzufuhreinrich-     dage (52) placee pres
des faces d'extremit6s tung (58, 57, 59) in die Tintenzufuhrkanale (50)
d'impression (51a) et dispos6es le long de cette verhindert wird, so daB
DruckstoBe in der Tinten-    surface, les gorges (69) etant disposies
transver- zufuhr . wenigstens  teilweise  ausgeglichen         salement aux
fils d'impression (51), et une partie werden, bevor die Tinte in die
Tintenzufuhrkanale   so   au moins des gorges (69) recoupant les ouver-
(50) liuft.                                         tures (54). 7. Drucker
nach den vorhergehenden Anspru-           2. Imprimante par points selon la
revendication chen, gekennzeichnet durch eine Einrichtung (64,     1,
caracterise en ce que le dispositif d'application 68) zum Auffangen von
Tinte, welche im Betrieb       d'encre comporte des canaux (50)
d'alimentation des Druckers durch die hintere Drahtfhrung (53)   65   en
encre. 15    29                   0  139  238                       30 3.
Imprimante selon la revendication 2, caract6-     que, pendant le
fonctionnernent, l'encre est trans- risee en ce que, pendant le
fonctionnement,            mise par l'intermediaire d'un dispositif (58,57,
59) 1'encre circule dans les canaux (50) d'alimentation    d'alimentation
en encre par un pompe (155), et en encre et autour des fils d'impression
(51) vers    l'encre est r6cuperee par l'intermediaire d'un e 1es faces
(51a) d'extremites d'impression, par    5    dispositif (60, 74, 67) de
r~cup6ration d'encre a effet capillaire.
I'aide de la pompe (155), la capacite de la pompe A 4. Imprimante selon
l'une des revendications 2       recuperer l'encre etant sup6rieure a sa
capacite A et 3, caracterisee en ce que des gorges (80, 84)
transmettre l'encre. sont formees dans les canaux (50) d'alimentation
9. Imprimante selon la revendication 8, caract6- en encre.
10   ris6e en ce que la pompe (155) comporte un arbre 5. Imprimante selon
l'une quelconque des             central (106), une plaque (105) destinee a
tourner revendications 2 a 4, caract6ris6e en ce quo les       autour de
l'arbre central (106), plusieurs galets surfaces des canaux (50)
d'alimentation en encre      (103) montes afin qu'ils puissent toumer
autour sont irr6gulieres.                                     de la
circonference de la plaque rotative (105), un 6. Imprimante selon l'une
quelconque des    rs   bottier (101) ayant des guides courbes (117) le
revendications 2 A 5, caracterisee en ce que,          long du lieu de
revolution des galets (103), et un pendant le fonctionnement, de l'encre
provenant        tube elastique de transmission et un tube elasti- du
dispositif (58, 57, 59) de transmission d'encre     quo de recup6ration
d'encre (107) disposes entre ne pout pas s'6couler directement dans les
les guides courbes (117) et les galets (103). canaux (50) d'alimentation en
encre si bien que    20    10. Imprimante selon  la revendication  9, les
sautes de pression de l'encre transmise sont       caracterisee eo ce quo
les galets (103) comportent au moins partiellement dissipees avant passage
des galets de compression (123) et des galets de de l'encre dans les canaux
(50) d'alimentation en      r6tablissement (124) places on alternance A la
encre.                                                 circonference. 7.
Imprimante selon l'une quelconque des    25         11. Imprimante selon
l'une quelconque des revendications pr6cedentes, caracterisee par une
revendications precedentes, caracteris6e en ce dispositif (64, 68) destine
A la recuperation d'en-    quo les faces (51a) d'extremit6 d'impression des
cre qui, pendant le fonctionnement de l'impri-        fils d'impression
(51) sont spheriques. mante, est projetee par I'intermediaire du guide
12. Imprimante selon l'une quelconque des arriere (53) a distance des faces
d'extr6mite d'im-    30   revendications 1 a 10, caracterisee en ce quo
les. pression (51 a).                                       faces (51a)
d'extremite dOimpression des fils dOim- 8. Imprimante selon l'une
quelconque des             pression (51) sont chanfrein6es. revendications
prec6dentes, caracterisee en co 35 40 45 50 55 60 65 16 16    


