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their respective radially outer side hooked to form a rotation support
portion, their central portion adapt- The present invention relates to a
wire-dot     ed to act as an armature portion and a respective printer
having a printing wire driving device or   printing wire driven by their
radially inner end por- printing head for printing a predetermined dot ma-
5   tions, wherein the rotation support portion engages trix pattern by
means of printing wires which are  a corresponding recession of said first
yoke, a impacted via an ink ribbon onto a recording me-    supporting point
retainer spring having radial spring dium placed on a platen by energizing
driving      arms each engaging the radially outer side of a coils. The
present invention further relates to a  respective lever for resiliently
pressing the rotation method for manufacturing such printing wire driving
10  support portion thereof toward the first yoke and device.
the frame, a nose for guiding said printing wires to A printing wire
driving device for printing pat-  a front end, and a lever holder for
resiliently press- terns by means of printing wires requires to have a  ing
the first yoke to the frame and the supporting multiplicity of for example
24 or 48 sets of a driving  point retainer spring to the levers. coil a
lever and a printing wire enclosed in a frame   15  It is an object of the
present invention to pro- as a fundamental head constituent. Therefore, it
is  vide a printing wire driving device for a wire-dot a big problem to
harmonize an enhancement of the   printer, capable of enhancing the
integration den- integration density with an easiness of assembly.  sity of
printing wires, simplifying the assembling One method to solve this problem
is disclosed   work and further reducing the manufacturing costs in
US-A-4,767,227, where printing wires of a print-  20  at the same time. ing
wire driving device are fixed to one end of       A further object of the
invention is to provide a levers, a rotating shaft is mounted to each lever
printing wire driving device having a short reset which is to be attracted
by means of a driving coil  time after printing. and recessions are formed
for fixing the rotating     Another object of the invention is to provide a
shafts on a yoke. A problem inherent in this known   25  printing wire
driving device using levers that can be printing wire driving device is
that since the yoke  manufactured by forging and press working. requires to
have sufficient space for accommodat-     Another object of the invention
is to provide a ing the rotating shafts of the levers, the number of
printing wire driving device with a multiplicity of units including driving
coil, lever and printing wire,  printing wires having uniform motional
characteris- which can be arranged on one plane is limited and,  30  tics.
thus, the integration density cannot be enhanced.     Another object of the
invention is to provide a Further, since a rotating shaft has to be moun-
printing wire driving device Including a positioning ted on each lever, the
number of manufacturing     structure allowing a simple and precise
positioning steps increases and the assembling work becomes    of each
member in a layer-built structure. complicated to incur a rise of the cost.
35      Another object of the invention is to provide a In order to
increase the number of printing     printing wire driving device exhibiting
a smooth wires to enhance the printing quality a multistage  movement of
moving members such as lever, frame is required resulting not only in a
large    printing wire and the like. overall size of the printing wire
driving device but  Another object of the invention is to provide a also in
different lengths of driving wires. Due to  40  printing wire driving
device having a fixing structure such different lengths the flexure of the
driving  capable of a simple mounting of a radiator for wires at the time
of impact varies with the con-   radiating heat generated by the printing
wire driv- sequence of a difference in the print density.     ing device.
The document GB-A-2 175 853 discloses a            Another object of the
invention is to provide a wire-dot printer having a printing wire driving
de-  45  printing wire driving device which allows an adjust- vice
comprising a frame consisting of a magnetic   ment of the stroke of the
printing wires through a material and an outer peripheral wall and a
plurality  simple work. of core portions disposed radially inside of said
Still another object of the invention is to pro- outer peripheral wall at
regular intervals in a cir-  vide a manufacturing method for a printing
wire cumferential direction, the end faces of said outer  50  driving
device which is capable of simplifying the peripheral wall and core
portions being in the same  manufacturing process. plane, a plurality of
driving coils each surrounding  These objects are achieved with a wire-dot
a corresponding core portion, a first yoke consist-  printer having a
printing wire driving device and a ing of a magnetic material and having
radially ex-  manufacturing method thereof, respectively, as tending
projections, which is placed on the outer  55  claimed. peripheral wall of
said frame such that recessions    Further objects and effects of the
invention will formed between said projections are registered     become
apparent from the following detailed de- with the core portions, a
plurality of levers having  scription of preferred embodiments in
conjunction 2    3                 EP 0 372 651 B1                     4 



with the accompanying drawings, wherein:              is a diagram
indicating a relation between a Fig. 1
number of concurrently driven printing wires and is a sectional view taken
on line I - I in Fig. 11,  the printing force when the printing wire
driving representing one example of a typical printing      device is
driven according to the methods illus- wire driving device according to the
invention,  5  trated by Figs. 18(a) and 18(b), Figs. 2 and 3
Fig. 19 (b) are exploded perspective views of the printing      is a
diagram indicating the relation between the wire driving device shown in
Fig. 1,                number of concurrently driven printing wires and
wire driving device shown in Fig. 1,                the printing force
obtained with a preferred driv- is a partially sectional view indicating
portions   10    ing method of the printing wire driving device where to
apply and charge a lubricant,              according to the invention2 Fig.
5                                              Fig. 20
(err) is a top view representing a construction of the    is a perspective
exploded view for explaining a base plate of a frame,
method of determining an excitation polarity of Fig. 6
-                6      the coils, is a perspective view, partly In
section, repre-    Fig. 21(a) and (b) senting one example of a coil,
are illustrations for explaining another possibility Fig. 7
of modifying the excitation polarity of the coils, is a perspective view
representing one example      Figs. 22 and 23 of a spring holder,
20      are side views representing other examples of Figs. 8(a) and (b)
levers applicable to the present invention, are a front view and a side
view, respectively,     Fig. 24 representing a construction of a lever,
is a. perspective exploded view representing a Fig. 9
method. for setting damper elements, is sectional perspective view
representing an   25  Fig. 25 intermediate state of the assembly,
represents a method for setting a fixing spring Fig. 10
to a lever holder and illustrating the pressure is a sectional view of a
core and an outer          exerted by the spring to the lever holder and
peripheral wall portion according to another ex-    Fig. 26 ample of the
frame,                         30    is a plan view of a printer provided
with a Fig. 11                                             printing wire
type printing head. is a perspective view showing the outer appear-
Fig. 26 shows a schematic plan view of a wire- ance of the printing wire
driving -device accord-  dot printer according to the invention. Desired
pat- ing to the invention,                           terns forming for
example characters or the like are Fig. 12
35  printed on a paper K disposed between a platen P is an exploded
perspective view showing a       and an ink ribbon R by a printing wire
type printing mounting construction of a guard cover,          head H
mounted on a carriage C which is sup- Fig. 13
ported shiftably in the direction of print columns or is a perspective view
representing the relation  printing lines. between a nose and a circuit
substrate,     40       The printing head H is shown in Fig. 1. Gen- Fig.
14                                          erally it comprises a circuit
substrate 340 to which is a side view indicating a process for mounting
coils 130 are fixed and which is used for connect- the printing wire
driving device on a carriage,  ing the printing head to an external control
device, Figs. 15(a) to (d)                               a frame 100
enclosing the coils 130 and constitut- are illustrations representing
various steps of the   45  ing a part of a magnetic circuit, levers 190
consist- operation of the printing wire driving device ac-  ing of a
magnetic material and having an outer side cording to the invention,
hook shaped to form a rotation support portion 194, Fig. 16
a central portion forming a projected armature por- is a top view
representing the arrangement of    tion 196 and an inner end to which a
printing wire the levers,                                  5o  198 is
fixed, a first yoke 150 and a second yoke Fig. 17
200 for rotatably supporting the levers 190 in is a sectional view
indicating a flexure of a    cooperation with the frame 100, a supporting
point printing wire from the end of a lever to a rear  retainer spring 210
for resiliently and continuously guide plate,
pressing the outer end portion of the levers 190 Figs. 18(a) to (c)
55  into a corner formed by an end face of an outer are illustrations
indicating driving methods ap-  peripheral wall 102 of the frame 100 and a
reces- plicable to the invention,                       sion 152 (Fig. 3)
of the first yoke 150, a lever Fig. 19 (a)
holder 220 pressing the retainer spring 210 and 3    5                EP 0
372 567B1           -         6 functioning as a part of the case of the
printing  circumferential direction. The thinner the walls 132a 



head, a nose 240 for guiding the printing wires 198,  are, the higher the
space efficiency becomes. It is and a fixing spring 230 for fixing the
lever holder  also possible to use a coil bobbin having a portion 220 on
the nose 240.                              of one or both walls 132a
removed like a window. The frame 100 consists of a magnetic material   5
As shown in Fig. 3, the first yoke 150 made of and is formed like a cup
having the ring shaped   a magnetic material is substantially ring shaped
outer peripheral wall 102 and a ring shaped inner  provided with tooth like
projections 154 projecting peripheral wall 104 standing upright on a base
radially outward from the outer periphery of the plate 112. A through hole
106 is provided in the  ring at regular intervals. Recessions 152 are de-
base plate 112 and inside of the inner peripheral  10  fined between
adjacent projections 154. The first wall 104 (Fig. 2). A portion of the
nose 240 and a  yoke 150 is disposed on the end face 114 of the spring
holder 170 extend into the through hole 106.  outer peripheral wall 102 of
the frame 100 in such As is best shown in Fig. 2. a plurality of cores 110
a way that the recessions 152 are radially aligned (24 In this embodiment)
are circumferentially ar-  with respective cores 110. A ring plate 160 of a
ranged at regular intervals within a space 108   15  wear resisting
material is placed between the end formed between the inner side of the
outer periph-  face 114 and the first yoke 150. A lubricant 158 eral wall
102 and the outer side of the inner periph-  (Fig. 4) is applied to the
surfaces of these reces- eral wall 104. The outer peripheral wall 102, the
sions 152 and the ring plate 160 for smoothing the inner peripheral wall
104 and the cores 110 have  movement of the levers 190 and decreasing their
the same height so that their end faces 114, 116   20  wear at the same
time. and 118, respectively, are in the same plane, this   Normally the
wear resisting material has a low plane providing a reference plane for
other compo-  magnetic permeability so that its insertion results in nents
to be assembled on the frame 100. A lubri-  an increased magnetic
resistance. However, since cant 113 is applied to the end faces 118 of the
the ring plate 160 used in the present invention is cores 110 (Fig. 4) in
order to decrease friction and   25  extremely thin, namely has a thickness
between 30 wear resulting from a contact with the armature   to 160 um at
most, the increase of the magnetic portion 196 of respective levers 190.
The coils 130  resistance or a magnetic saturation caused by the are wound
on respective bobbins 132 and are       ring plate 160 can be neglected.
inserted into the space 108 between the outer        As shown in Fig. 7,
the spring holder 170 has a peripheral wall 102 and the inner peripheral
wall  30  body 172 adapted to be inserted into the through 104 such that
each core 110 is surrounded by a    hole 106 of the frame 100. The body 172
is pro- respective coil 130. Through holes 120, 122 are, as  vided with an
extension 173 at its lower end portion shown in Fig. 5, provided in the
base plate 112 of  for positioning a rear end guide plate 260 (Fig. 2). the
frame 100 to allow the terminals of the coils  Spring accommodating holes
174 are provided on 130 to pass through and to be connected to the  35  the
upper side of the body 172 at positions cor- circuit substrate 340 as shown
in Fig. 1.        responding to the positions of the cores 110 in an Fig. 6
represents one example of a coil 130   assembled state. A reset spring 176
is provided in wound around the bobbin 132. The bobbin is        each of
the spring accommodating holes 174 for formed of an electrically insulating
material such as  pushing a corresponding lever 190 into a reset a
macromolecular material or the like in a tube like  40  position against a
damper member 410 (Fig. 1). shape to be insertable into the frame 100 as
men-  Axially extending projections 178 are provided at tioned above. The
bobbin 132 has such a height    the upper side of the body 172 to partly
surround that it projects above the end face 118 of the core  the spring
accommodating holes 174 at the outer 110 forming a space 136 above the end
face of the  periphery side and to form guide grooves 180 core as shown in
Fig. 9. The armature portion 196  45  between each other for guiding an
inner end or of the respective lever 190 is accommodated in    nose portion
of the respective lever 190. A plurality this space 136. Two cylindrical
legs 138, 140 are  of these projections (three projections in the shown
provided on the lower side of the bobbin 132 and  embodiment) are further
extended to function as terminals 142, 144 inserted in the legs project
guide pieces 182 for the damper member 410 (Fig. through the through holes
120, 122 (Fig. 5) of the  so  24). frame base plate 112 to be soldered to
the circuit   The levers 190 have their outer end portion substrate 340.
The two ends 143 and 146 of the    formed like a hook as shown in Fig.
8(b), providing coil 130 wound on the bobbin 132 are connected to  a
rotation support portion 194 with a circular arc the terminals 142. 144,
respectively. The radially  shaped portion 192 formed at the nose of the
hook. extending walls 132a of the bobbin 132 are prefer-  55  The central
portion of each lever 190 which is ably thinner than the walls 132b
extending in the  disposed opposite to a core 110 in the assembled
circumferential direction in order to allow a mul-  state, is projected to
form the armature portion 196. tiplicity of coils to be efficiently arrayed
in the  The printing wire 198 is fixed to the inner end 4    7
EP 0 372 557 B1 portion of the lever. The rotation support portion    As
shown in Fig. 3 the supporting point retainer 194 has the inside formed
somewhat in an acute     spring 210 has an inner ring portion 212 from the 



angle to be positioned by three wall surfaces 152a,  outer periphery of
which spring arms 214 extend 152b, 152c (Fig. 9) of the recession 152 of
the first  slantwise radially outwardly. In the assembled state yoke 150
and the wear resisting ring plate 160. The   5   the outer end portions of
the spring arms 214 nose portions of the levers 190 are respectively   come
into contact with an upper end of the rotation fitted in the grooves 180 of
the spring holder 170,  support portion 194 of respective levers 190 as is
come into contact with a respective reset spring   best shown in the lower
portion of Fig. 1. Thus, the 176 and are resiliently pressed against the
damper  circular arc shaped portion 192 of the rotation member 410.
10  support portion 194 of each lever 190 is pressed As described above,
ring plate 160 Is inter-    against the wall surface 152b of the recession
152 posed between the outer peripheral wall 102 of the  of the first yoke
150 and the wear resisting plate frame 100 and the first yoke 150. The
rotation     160 (or the wear resisting layer 504 in case of the support
portion 194 of each lever 190 lies on the  above mentioned alternative).
ring plate 160 as shown in Figs. 4 and 9. Instead of  15  The lever holder
220 is shown in Fig. 3 as providing ring plate 160 a wear resisting layer
504  being of a cup-like form. It is made. of a resilient may be formed on
the end face 114 of the outer     material such as a macromolecular
material or the peripheral wall 102 of the frame 100 as shown in  like. In
the assembled state, the end face of an Fig. 10. A similar wear resisting
layer 506 may be  outer peripheral wall 224 is in contact with the formed
on the end face 118 of each core 110. The   2o  second yoke 200, namely the
outer portions of its wear resisting layer 506 serves to decrease a wear
branches 204, whereas a cover plate 226 of the of the core 110 that might
occur due to the contact  lever holder 220 is in contact with the ring
portion with the armature portion 196.                     212 of the
supporting point retainer spring 210 (see The second yoke 200 consists of a
magnetic      Fig. 1 in addition to Fig. 3). The lever holder 220 is
material and is formed like a daisy as shown in Fig.  25  resiliently fixed
to a projection 244 of the nose 240 3. The second yoke 200 has a ring
portion 202 and  by means of the fixing spring 230. The spring 230 branches
204 extending radially outwardly from the  acts on a central portion of the
lever holder 220 via lower end face of -the ring portion 202 (Figs. 3 and
a reinforcing plate 400. The lever holder 220 is 9). The branches are
arranged at the same regular  thereby deflected to come into contact with
the intervals as the projections 154 of the first yoke   30  projections
178 provided on the spring holder 170 150 to coincide with the latter when
the second    and is thus placed in position axially. According to yoke 200
is placed on the first yoke 150. The ring  this construction, the holding
or rest position of the portion 202 is fitted onto an outer peripheral wall
printing levers 190 is determined by the position of portion 181 of the
spring holder 170 in this embodi-  the damper member 410 provided on the
lever ment (Fig. 9). Thus, the levers 190 will be further  35  holder 220.
Therefore the holding position of the guided between side walls 205 of the
branches      printing levers 190 can be kept accurate, thus 204. In other
words each lever 190 is guided in the  minimizing any dispersion of the
stroke among the lateral (circumferential) direction by side walls 205
levers (Fig. 1, Fig. 24). of branches 204 and side walls 152a, 152c
defining    According to the invention, the levers 190 have the recessions
152 of the first yoke 150. The   40  their rotation support portion 194
pushed into the smaller the gap between the lever 190 and the
recession 152 of the first yoke 150 and against the corresponding walls,
the higher the magnetic effi  wear resisting ring plate 160 by
the'supporting ciency is. However, if these gaps are very small   point
retainer spring 210. The center of rotation of and the relative position
between the first yoke and  the levers is formed here and, therefore, a
special the second yoke is out of order, it will be impos-  45  rotating
shaft is not required. This allows a reduced sible to insert the levers
190. In order to avoid this  thickness W (Fig. 8(a)) of the levers 190 and
a problem the gap between the corresponding wall     correspondingly high
number of levers to be ar- faces of the first yoke and the second yoke on
the  rayed on the frame 100 to a high density. one hand and the lever 190
on the other hand may      Further, since according to the invention a ro-
be somewhat larger than would be optimum with  50  tating shaft for the
levers 190 is not required, they respect to the magnetic efficiency.
can be manufactured through forging and pres- In the described embodiment
the ring portion   swork only leading to a reduction of manufacturing 202
of the second yoke 200 is disposed at the      cost. radially inner ends of
the branches 204. However, it  The nose 240 comprises a cylindrical portion
is apparent that a similar effect would be obtained   55  249 fitted into
the through hole 106 of the frame if the ring portion 202 was disposed at
the radially  100, a pedestal 246 in contact with the base plate outer ends
of the branches 204.                    112 of the frame 100 and two legs
242 projecting downwardly beyond the frame 100 as shown in 5    9
EP 0 372 567 B1                   10 Figs. 1 and 13. The thickness of the
legs in the  When the legs 332 are inserted between fins 324 axial
direction is greater than the height of soldered  of the heat sink member
320, locking claws 334 portions 342 where a connector 350 is soldered to
formed on the end portions of the legs 332 engage 



the circuit substrate 340. At the front end at the  with locking
projections 326 on the side of the heat nose 240 a front guide plate 250 is
provided   5   sink member. through which guide holes 252 (Fig. 2) for
guiding   The printing wire driving device 310 is con- and aligning the
front ends of the printing wires 198  nected to an external driving circuit
which is not are perforated. A rear guide plate 260 having guide
illustrated, by means of the connector 350 on the holes 262 for the
printing wires 198 arrayed along  circuit substrate 340 and is then fixed
on the car- a circle according to the array of the inner end   10  riage
360 as shown in Fig. 14. Since the legs 242 portions of the levers 190, is
disposed at the rear  of the nose 240 are formed thicker than the sol- end
of the nose nearest to the levers 190, i.e. in  dered portions 342 of the
circuit substrate 340, as the cylindrical portion 249 of the nose 240. In
mentioned earlier, the soldered portions 342 are addition to these guide
plates 250 and 260, a cup-  protected by the legs 242 and, hence, will be
like guide member 270 and intermediate first, sec-  is  prevented from
being short-circuited by the car- ond and third guide plates 280, 290 and
300 are  riage 360 consisting of a metallic material. disposed in this
order between the rear guide plate  Next, the operation of the printing
head con- 260 and the front guide plate 250. A plurality of  structed as
explained above will be described with guide holes 272, 282, 292, 302 is
perforated in   reference to Figs. 15(a) to 15(c). each of the guide member
270 and the guide   20      As long as no exciting current is applied to a
plates 280, 290 and 300, respectively, each of    coil 130, the radially
inner portion of the corre- these guide holes lying on a straight line by
which  sponding lever 190 is pressed against the damper corresponding guide
holes 252 of the front guide  member 410 by the reset spring 176 while its
outer plate 250 and 262 the rear guide plate 260 are    or rear end is
pushed by a corresponding spring connected. Thus, the guide holes of the
rear guide   25  arm 214 of the supporting point retainer spring 210, plate
260, the guide member 270, the guide plates  holding the rotation support
portion 194 against the 280, 290, 300 and the front guide plate 250 define
vertical wall 152b of the recession 152 of the first a plurality of
straight line passages for the plurality  yoke 150 and the wear resisting
ring plate 160. In of printing wires 198.                            this
position of the lever 190, a gap a will be Lubricants 274, 306 such as
grease or the like  30  formed between its armature portion 196 and the are
enclosed in a space 275 defined by the cuplike  end face 118 of the
corresponding core 110 (Fig. guide member 270 and the rear guide plate 260,
15(a)). and also in a space 304 defined by the front guide   When an
exciting current is applied to the coil plate 250 and the guide plate 300
(Fig. 4). Thereby  130 in such state, the lever 190 is exposed to a the
friction between the printing wires 198 and the   35  magnetic attraction
force by the core 110 and guide holes is minimized and a smooth movement
turns, against the force of the reset spring 176, of the printing wires
ensured.                   toward the core 110 around the rotation support
The printing wire driving device 310 thus as-  portion 194. sembled has a
heat sink member 320 installed on      The ends of the printing wires 198
fixed to the its outer periphery (Fig. 11). The heat sink member  40
respective levers 190 define a circle 198a in the 320 functions as heat
radiating means efficiently  plan view as shown in Fig. 16. The guide holes
262 radiating the joulean heat generated by the coils  of the rear guide
plate 260 are arrayed on a circle 130. Spring arms 232 are formed on the
fixing     265 whose diameter is smaller than that of the spring 230 to
project outwardly and are used to   circle 198a. Therefore, a portion 199
of each print- lock the heat sink member 320 (Fig. 1). By the   45  ing
wire 198 between the corresponding lever 190 elastic contact between the
spring arms 232 and   and the corresponding guide hole 262 is slanted by
the heat sink member 320 a heat conduction path  the same angle e as shown
in Fig. 17. Accordingly, is established and the heat sink member 320 is
the reaction force arising from such deformation of grounded through the
fixing spring 230 at the same  the printing wires 198 will take the same
effect on time. Further, when installed on a portion that may  50  all
levers 190 and, hence, all levers 190 will have be touched by a user,
namely a carriage 360 (Fig.  the same kinematic characteristic with respect
to 14). the heat sink member 320 has a guard cover   the magnetic
attraction force of the corresponding 330 installed on its top portion. The
guard cover  coil 130. It has been confirmed that if the route of 330 is
made of a bad heat conductor such as       the printing wires 198 from the
rear guide plate 260 plastic or the like. As shown in Fig. 12, the guard
55  to the front guide plate 250 is linear, the kinematic cover 330 has a
multiplicity of air vents 328 perfo-  characteristic of the printing wires
will be almost rated therein and two legs 332 extended so as to  constant
irrespective of an angle of the route. catch a side portion of the heat
sink member 320. 6    11                 EP 0372 557 B1
12 When a lever 190 is attracted to the core 110   ing wire when the
driving method according to Fig. and the corresponding printing wire 198
shifted, the  18(a) is used, and it denotes the corresponding- printing
wire strikes a recording medium (normally  printing force, when the driving
method according a  piece of paper) and a platen through an ink      to
Fig. 18(b) is used. 



ribbon to form a dot on the surface of the recording    5  Because of this
decrease of the printing force, medium. The distance between the printing
end of    when many printing wires are to be driven concur- the printing
wires 198 and the platen in the rest   rently, the coils 130 are preferably
divided into position of the printing wires is set so long that  groups of
three adjacent coils each. The coils of there is a gap a between the end
face 118 of the    one group (for instance C2 in Fig. 18(c)) are ex- core
.110 and the armature portion 196 at the time   10  cited to establish
magnetic fields of the same po- of impact, as shown in Fig. 15(b).
Therefore, the   larity, whereas the coils of the adjacent groups (Cl,
magnetic flux density will not increase unnecessar-  C3 in Fig. 18(c)) are
excited to establish magnetic ily.
fields of the opposite polarity. This driving method If the gap between the
printing end of the       minimizes the mutual magnetic interference among
printing  wires 198 and the platen  is set as men-   15  the levers 190
resulting in an almost uniform print- tioned above, when the flow of
current to a coil 130  ing force regardless of the number of concurrently
is stopped in this stage, the lever 190 will move   driven printing wires.
In Fig. 19(b) I represents the further due to its inertia. A rear corner
195 of the  printing force exerted on the printing wire posi- armature
portion 196 comes then into contact with   tioned at the center of each
group, whereas II the core 110, and the lever 190 turns around this  20
represents the corresponding printing force exerted point of contact as
pivot, while its rotation support  on the printing wires positioned at the
opposite portion 194 is lifted against the elastic force of the  ends of
each group. spring arm 214 (this situation is shown in Fig. 15-
Needless to say, that the polarity of the mag- (c).When the endfaceofthe
armature portion 196  netic field established by the coils 130 can be fully
contacts the end face 118 of the core 110, the   25  simply and arbitrarily
set by changing the position lever 190 will be stopped (Fig. 15(d)). In
this stage,  (and thus the direction of the exciting current flow) the
lever 190 is subject to a reaction force F     in which the coils are
connected to a wiring pattern exerted by the reset spring 176 and a
reaction      392 of the circuit substrate 340 as shown in Fig. force F1
from the spring arm 214 of the supporting     20, or by changing the
turning directions R, L of point retainer spring 210 urging it into the
original  30  the windings forming the coils 130 as shown in Fig. or rest
position. In a first stage of the lever's   21. movement induced by these
reaction forces, the     Fig. 22 represents another example of the lever
lever will turn around the contact point 195 (Fig.   190 applicable to this
invention. In this case, the 15(c)), i.e. a point close to the center of
the lever  end face of the armature portion 196' is formed resulting in a
low moment of inertia. Therefore, the   35   with a slope  so as to bring
the front corner 195 lever is turned at a high speed due to the reaction
of the armature portion 196' into contact with the forces F, F1 until its
rest position is reached where  end face 118 of the core when the printing
wire it comes into contact with the damper member 410  198 strikes the
platen. (Fig.                                                   Fig. 23
represents a furth Tests revealed that the moment of inertia with  40
lever 190 applicable to the invention. In this case, (err)            the
armature portion 196(err) of the lever has a teian- the contact point 195
as the pivot was reduced by   the armature portion    of the (err) 20 to
50% as compared with that when the lever      gular shape with the vertex
of the triangle forming turned around the rotation support portion 194, and
the point or line which will be brought into contact the reset time of the
lever 190 was shortened by    with the end face 118 of the core 110 leaving
a gap 20 to 50% as compared to the prior art, accord-   45  between the
remaining portions of the armature ingly. Thus, a high-speed driving of the
printing   portion and the core at the time of impact. wires 198 may be
realized. In the printing wire         With the alternative structures of
the lever 190 driving device according to the invention, to attract  shown
in Figs. 22 and 23, the center of rotation at the levers 190 to the
respective cores 110 of the   the time of resetting will be at the armature
portion frame 100, all coils may either be excited to estab-   50  196',
196(err) and, therefore, the reset time will be lish magnetic fields of the
same polarity os shown  shortended for the same reason as explained in Fig.
18(a) or to exhibit magnetic fields of al-  above. ternately inversed
polarities as shown in Fig. 18(b).   Turning to Fig. 1 again, a ring felt
370 impreg- with these driving methods, however, the printing   nated with
a lubricant is inserted in a space be- force exerted on an individual
printing wire de-  55  tween the retainer spring 210 and the second yoke
creases with an increasing number of concurrently   200. The lubricant from
the ring felt 370 spreads to driven printing wires as shown in Fig. 19(a).
In this  the contact points between the spring arms 214 of Fig., I denotes
the printing force applied to a print-  the retainer spring 210 and the
levers 190, as well 7    13                EP 0 372 557 B1
14 as to the contact points between the rotation sup-  100 to build up a
frame unit 450 (Fig. 3). port portions 194 and the first yoke 150 and the
The cuplike guide member 270 enclosed in the wear resisting ring plate 160.
Therefore, a wear or  nose 240 and the rear guide plate 260 are retained
friction of these contact points will be minimized.  by the extension 173
of the spring holder 170. 



The assembly of the printing head according to   5  The further assembling
steps will be described the invention will be described next.
with reference to Fig. 3. Reference is made to Fig. 2 to explain the
The wear resisting ring plate 160 is placed on assembly of the nose. The
front portion of the nose  the end surface 114 of the outer peripheral wall
240, i.e. the portion that will face the platen in a  102 of the frame 100
of the frame unit 450, and the printer, has an L shape in section. The
guide holes  10  first yoke 150 is placed on the ring plate 160 with 252 in
the front guide plate 250 are provided in  positioning holes 156 of the
first yoke 150 being plural rows (two rows in the embodiment), accord-
registered with positioning holes 162 of the ring ing to an array of the
dots. The front guide plate  plate 160. The ring plate may be guided by the
250 has a lubricant feed port 258 perforated in a  inner side of the heat
sink member 320. Spaces for portion 256 externally exposed in the assembled
15  accommodating the levers 190 are defined by the state. The intermediate
third guide plate 300 is  guide grooves 180 of the spring holder 170 and
the inserted at a predetermined distance from the front  recessions 152 of
the first yoke 150. guide plate 250 to form the space 304 used for       In
this stage, the levers 190 are dropped and keeping a lubricant therein. The
second guide plate  their printing wires 198 inserted into the guide 290
and the first guide plate 280 are inserted   20  holes 262, 272, 282, 292,
302 and 252 of the toward the pedestal 246 in that order. The cuplike
corresponding guide plates to extend along a guide member 270 charged with
a lubricant such    straight line from the guide holes 262 to the guide as
grease or the like is inserted into the cylindrical  holes 252. The levers
190 are inserted into the portion 249 where the pedestal 246 is joined to
the  guide grooves 180 of the spring holder 170 at their latter. The rear
guide plate 260 is then inserted to  25  nose portions and supported on the
reset springs cover the open end of the cuplike guide member    176. 270.
These guide plates 250, 300, 290, 280 are       When then the second yoke
200 is placed on held in position by grooves 241, 243, 245, 247,   the
first yoke 150 with positioning holes 206 regis- respectively, formed on
the nose 240. The guide   tered with the positioning holes 156 of the first
member 270 is positioned by a recession 274   30  yoke 150, the levers 190
will be caught in respec- engaging a projection (not indicated) within a
tive gaps between the branches 204. Thus, the through hole 248 of the
cylindrical portion 249 of  levers 190 are pushed by the ring portion 202
of the nose 240. The rear guide plate 260 is posi-  the second yoke 200 to
have their rotation support tioned by through holes 264 engaging pins 276
of  portions 194 inserted into respective recessions the guide member 270.
35  152 of the first yoke 150 onto the wear resisting The coils 130 are
inserted into the frame 100  ring plate 160. with each coil surrounding a
corresponding core      In this state, a damper spacer 412, a damper 110
and their terminals 142, 144 projecting through  rubber 414 and a damper
spacer 416 which con- the through holes 120, 122 in the base plate of the
stitute the damper member 410 are in that order frame. The circuit
substrate 340 is attached to the   40  inserted in a manner to be guided by
the guide base plate of the frame 100 with the insulating   pieces 182 of
the spring holder 170, and positioned plate 380 being interposed. The
terminals 142, 144  on the nose or inner end portion of the levers 190 of
the coils 130 projecting from the circuit substrate  (Fig. 24). 340 are
soldered to the predetermined conductive     The levers 190 are in this
state guided by the pattern 392 of the circuit substrate 340. Thus, the
45  side walls of the branches 204 of the second yoke frame 100, the coils
130, the insulating plate 380  200 and the guide grooves 180 of the spring
holder and the circuit substrate 340 are assembled to an  170 and are
arrayed at regular intervals in the integral unit. The cylindrical portion
249 of the nose  circumferential direction. Now the ring felt 370 im- 240
is inserted into the through hole 106 of the  pregnated with a lubricant is
placed thereon. frame 100 of this unit. A projection 247' provided   50
When the supporting point retainer spring 210 on the pedestal 246 of the
nose 240 passes a      is placed on the second yoke 200 with its position-
through hole 394 of the circuit substrate 340 to  ing holes 216 engaging
the positioning pins 184 of engage with a positioning hole 123 (Fig. 5) of
the  the spring holder 170 (Fig. 7), the tips of the spring frame 100,
thereby positioning the frame 100 and  arms 214 are positioned between the
branches 204 the nose 240 with respect to each other. The   55  of the
second yoke 200 to come into contact with spring holder 170 having the
reset springs 176   the upper ends of the rotation support portions 194
inserted into the spring accommodating holes 174  of the levers 190. The
ring felt 370 is then sur- before, is set in the through hole 106 of the
frame  rounded by the second yoke 200 and the support- 8    15
EP 0-372 557 B1                   16 ing point retainer spring 210 and,
thus, kept from   The cuplike guide member 270 and the rear coming off.
guide plate 260 are positioned in the through hole Next, the lever holder
220 is installed with  248 and held by the bottom of the spring holder
positioning pins 222 formed on Its outer peripheral  170 which is pressed
by the cover plate 226 of the wall 224 engaging the positioning holes 162,
156   5   lever holder 220. Being resiliently pressed against 



and 206 of the wear resisting ring plate 160, the  the outer peripheral
wall 224 of the lever holder first yoke 150 and the second yoke 200,
respec-   220, the ring plate 160, the first yoke 150 and the tively.
Positioning holes 228 of the cover plate 226  second yoke 200 will be
placed in position by the of the lever holder 220 come into engagement with
positioning pins 222. the positioning pins 184 of the spring holder 170.
10  After these assembling steps the branches 204 Thus, the lever holder
220 has an end face of its  of the second yoke 200 and the projections 154
of outer peripheral wall 224 brought into contact with  the first yoke 150
are In contact with each other, the branches 204 of the second yoke 200 and
its   and a magnetic flux generated by a coil 130 cover plate 226 brought
into contact with the end  passes through a first magnetic circuit
comprising faces of the projections 178 of the spring holder  15  the core
110 of the frame 100, the armature portion 170. The engagement of the
positioning pins 222   196 of the lever 190, the rotation support portion
with the positioning holes 162, 156 and 206 pro-  194, the outer peripheral
wall 102, the base plate vides the positioning in the circumferential
direc-   112 and the core 110, and through a second mag- tion.
netic circuit comprising the core 110, the armature The tips of the guide
pieces 182 of the spring   20  portion 196 of the lever 190, the branches
204 of holder 170 are fitted into holes 229 of the lever  the second yoke
200, the projection 154 of the first holder 220 and will, therefore, not
come into con-  yoke 150, the outer peripheral wall 102 of the tact with
the cover plate 226.                    frame 100 and the base plate 112 of
the frame 100. Now, the reinforcing plate 400 is placed on the  Due to this
magnetic flux, the lever 190 is effi- surface of the lever holder 220. As
shown In Fig.  25  ciently attracted to the core 110. When the printing 25,
the fixing spring 230 has legs 236 expanded   head has been assembled as
explained above, a . somewhat outside. When the fixing spring 230 is
lubricant such as grease or the like is fed into the placed on the lever
holder 220, upper portions of  space 304 between the front guide plate 250
and those legs 236 are accommodated in recessions     the third guide plate
300 from the feed port 258 of 227 of the cover plate 226, and a window 238
of  30  the front guide plate 250 by means of a syringe or each leg 236 is
caught on a corresponding projec-  the like. ion. 244 of the nose 240. A
central portion of the   As described above, each member to be cover plate
226 is urged by a rib portion 234 of the  placed between the frame 100 and
the lever holder fixing spring 230 and the reinforcing plate 400   220 is
dropped and set and, therefore, an auto- toward the nose so that the spring
arms 214 of the   35  matic assembling can be used for most of the
supporting point retainer spring 210 come to push  assembling process. the
rotation support portion 194 of the levers 190 to  If during inspection
after the assembly the the first yoke 150 and the wear resisting ring plate
stroke of the printing wires has to be adjusted, the 160 at a uniform and
constant pressure.          fixing spring 230 will be demounted from the
nose The fixing spring 230 contacts the cover plate  40  240. Then the
lever holder 220 is demounted and 226 of the lever holder 220 only through
the rib  the stroke adjusted by simply changing the number portion 234
formed at a central portion thereof (Fig.  of spacers 416. 25), and the
central portion of the lever holder 220 Is subjected to a uniform pressure
and uniformly  Claims pushed to the positioning pins 184 of the spring   45
holder 170 irrespective of some strain of the fixing  1. A wire-dot printer
having a printing wire driving spring 230.
device comprising: A shallow ring shaped recession 225 is pro-         (a)
a frame (100) consisting of a magnetic vided in the inside surface of the
lever holder 220     material and having an inner peripheral wall near to
its central portion (Fig. 17). The recession   50  (104) and an outer
peripheral wall (102) and 225 is formed to provide some clearance with
a plurality of core portions (110) disposed respect to the ring portion 212
of the supporting       between said inner and outer peripheral point
retainer spring 210. Thus, the supporting         walls (104, 102) at
regular intervals in a point retainer spring 210 has a strain of its ring
circumferential direction, the end faces portion 212 absorbed by the
clearance, and the  55     (116, 114, 118) of said inner and outer pe-
spring arms 214 will push the levers 190 with a         ripheral walls and
core portions being in the constant force, accordingly.
same plane, 9    15                EP0 37257B1                        16
(err) ing point retainer spring 210 and, thus, kept from    The cuplike
guide member 270 and the rear coming off.
guide plate 260 are positioned in the through hole Next, the lever holder
220 is installed with   248 and held by the bottom of the spring holder
positioning pins 222 formed on its outer peripheral  170 which is pressed
by the cover plate 226 of the wall 224 engaging the positioning holes 162,
156   5   lever holder 220. Being resiliently pressed against and 206 of
the wear resisting ring plate 160, the  the outer peripheral wall 224 of
the lever holder first yoke 150 and the second yoke 200, respec-    220,
the ring plate 160, the first yoke 150 and the 



tively. Positioning holes 228 of the cover plate 226  second yoke 200 will
be placed in position by the of the lever holder 220 come into engagement
with  positioning pins 222. the positioning pins 184 of the spring holder
170.  10  After these assembling steps the branches 204 Thus, the lever
holder 220 has an end face of its  of the second yoke 200 and the
projections 154 of outer peripheral wall 224 brought into contact with  the
first yoke 150 are in contact with each other, the branches 204 of the
second yoke 200 and its    and a magnetic flux generated by a coil 130
cover plate 226 brought into contact with the end  passes through a first
magnetic circuit comprising faces of the projections 178 of the spring
holder  15  the core 110 of the frame 100, the armature portion 170. The
engagement of the positioning pins 222    196 of the lever 190, the
rotation support portion with the positioning holes 162, 156 and 206 pro-
194, the outer peripheral wall 102, the base plate vides the positioning in
the circumferential direc-  112 and the core 110, and through a second mag-
tion.                                              netic circuit comprising
the core 110, the armature The tips of the guide pieces 182 of the spring
20  portion 196 of the lever 190, the branches 204 of holder 170 are fitted
into holes 229 of the lever  the second yoke 200, the projection 154 of the
first holder 220 and will, therefore, not come into con-  yoke 150, the
outer peripheral wall 102 of the tact with the cover plate 226.
frame 100 and the base plate 112 of the frame 100. Now, the reinforcing
plate 400 is placed on the  Due to this magnetic flux, the lever 190 is
effi- surface of the lever holder 220. As shown in Fig.  25  ciently
attracted to the core 110. When the printing 25, the fixing spring 230 has
legs 236 expanded    head has been assembled as explained above, a somewhat
outside. When the fixing spring 230 is   lubricant such as grease or the
like is fed into the placed on the lever holder 220, upper portions of
space 304 between the front guide plate 250 and those legs 236 are
accommodated in recessions     the third guide plate 300 from the feed port
258 of 227 of the cover plate 226, and a window 238 of  30  the front guide
plate 250 by means of a syringe or each leg 236 is caught on a
corresponding projec-  the like. tion 244 of the nose 240. A central
portion of the    As described above, each member to be cover plate 226 is
urged by a rib portion 234 of the  placed between the frame 100 and the
lever holder fixing spring 230 and the reinforcing plate 400    220 is
dropped and set and, therefore, an auto- toward the nose so that the spring
arms 214 of the  35   matic assembling can be used for most of the
supporting point retainer spring 210 come to push  assembling process. the
rotation support portion 194 of the levers 190 to  If during inspection
after the assembly the the first yoke 150 and the wear resisting ring plate
stroke of the printing wires has to be adjusted, the 160 at a uniform and
constant pressure.           fixing spring 230 will be demounted from the
nose The fixing spring 230 contacts the cover plate  40  '240. Then the
lever holder 220 is demounted and 226 of the lever holder 220 only through
the rib  the stroke adjusted by simply changing the number portion 234
formed at a central portion thereof (Fig.  of spacers 416. 25), and the
central portion of the lever holder 220 Is subjected to a uniform pressure
and uniformly   Claims pushed to the positioning pins 184 of the spring
45 holder 170 irrespective of some strain of the fixing  1. A wire-dot
printer having a printing wire driving spring 230.
device comprising: A shallow ring shaped recession 225 is pro-          (a)
a frame (100) consisting of a magnetic vided in the inside surface of the
lever holder 220      material and having an inner peripheral wall near to
its central portion (Fig. 17). The recession   so  (104) and an outer
peripheral wall (102) and 225 is formed to provide some clearance with
a plurality of core portions (110) disposed respect to the ring portion 212
of the supporting        between said inner and outer peripheral point
retainer spring 210. Thus, the supporting          walls (104, 102) at
regular intervals in a point retainer spring 210 has a strain of its ring
circumferential direction, the end faces portion 212 absorbed by the
clearance, and the   55     (116, 114, 118) of said inner and outer pe-
spring arms 214 will push the levers 190 with a          ripheral walls and
core portions being in the constant force, accordingly.
same plane, 9    17                 EP 0 372 557 B1                     18
(err) (b) a plurality of driving coils (130) each        a reset position,
wherein the spring holder   - surrounding a corresponding core portion
(170) is resiliently pressed by said lever holder (110), the upper ends of
said driving coils       (220) to the frame (100). projecting beyond the
end faces (118) of the core portions (110),                  5   5. The
printer as defined In claim 4, wherein said (c) a first yoke (150)
consisting of a mag-       spring holder (170) is provided with a position-
netic material and having radially extending       ing pin (182) engaging a
positioning hole (229) projections (154), which Is placed on the         in
said lever holder (220). 



outer peripheral wall (102) of said frame (100) such that recessions (152)
formed be-   10  6. The printer as defined in any of claims 4 and tween
said projections (154) are registered        5, wherein said fixing spring
(230) has a rib with the core portions (110),                     (234) on
a surface opposite to a cover (226) of (d) a plurality of levers (190)
having their      the lever holder (220), said rib projecting to-
respective radially outer side hooked to           ward the lever holder.
form a rotation support portion (194), their  15 central portion adapted to
act as an ar-       7. The printer as defined In any of claims 4 to 6,
mature portion (196) and a respective print-       wherein a reinforcing
plate (400) is interposed ing wire (198) fixed to their radially inner
between said fixing spring (230) and said lever end portion, wherein the
rotation support          holder (220). portion engages a corresponding
recession   20 (152) of said first yoke (150),                8. The
printer as defined in claims 4 to 7, wherein (e) a second yoke (200)
consisting of a            the fixing spring (230) has an outwardly projec-
magnetic material and having branches             ting claw formed on a leg
(232), radiating (204) extending radially from a ring portion       means
(320) being fixed thereon through said (202), said branches (204) being
placed on   25    claw. said projections (154) of said first yoke (150),
9. The printer as defined in any of claims 4 to 8, (f) a supporting point
retainer spring (210)       wherein a radially inner end portion of each
having radial spring arms (214) each engag-       lever (190) is inserted
Into a corresponding ing the radially outer side of a respective   30
groove (180) of said spring holder (170). lever (190) for resiliently
pressing the rota- tion support portion thereof toward the first  10. The
printer as defined in any of the preceding yoke (150) and the frame (100),
claims, wherein a lubricant layer is provided on (g) a nose (240) for
guiding said printing         the rotation support portion (194) of each
lever wires (198) to a front end, and           35       (190) and the
recessions (152) of the first yoke (h) a lever holder (220) for resiliently
press-   (150). ing the first yoke (150) and the second yoke (200) to the
frame (100) and the supporting    11. The printer as defined in any of the
preceding point retainer spring (210) to the levers          claims,
wherein a lubricant layer is provided on (190).
40       the end face (118) of each core portion (110). 2. The printer as
defined in claim 1, wherein said   12. The printer as defined in any of the
preceding lever holder (220) is fixed to the nose (240).       claims,
wherein a ring plate (160) of a wear resisting material is interposed
between the 3. The printer as defined in claim 2, characterized   45  end
face (114) of the outer peripheral wall by a fixing spring (230) for fixing
said lever       (102) of said frame (100) and the first yoke holder (220)
on the nose (240).                      (150). 4. The printer as defined in
any of claims 1 to 3,   13. The printer as defined in any of the preceding
further comprising a spring holder (170) in-  50     claims, wherein a wear
resisting metallic layer serted into a through hole (106) provided in a
(504 in Fig. 10) is formed on the end face center portion of said frame
(100) inside of         (114) of the outer peripheral wall (102) of said
said inner peripheral wall (104), a plurality of     frame (100). grooves
(180) being formed in said spring holder (170) at positions opposite to
respective   55   14. The printer as defined in any of the preceding core
portions (110), a reset spring (176) being      claims having a plurality
of guide means (250, inserted into each groove (180) at a center
260, 270, 280, 290, 300) for guiding said print- portion thereof for urging
said levers (190) into    ing wires (198), in said nose (240). 10    20
(err) 19                 EP 0 372 557 B1                    2 15. The
printer as defined in claim 14, wherein     23. The printer as defined in
any of the preceding said guide means includes at least a first guide
claims, wherein said driving coils (130) are guide means (260)diplosed
in said nose(240) on      owound around respective bobbins (132), said
means  (260)disposed  insaid nose (240) on the side  of the levers (190)
and a second          bobbins having radially extending walls (132a) guide
means (250) disposed at the nose front   5    and circumferentially
extending walls (132b) end side, said first guide means having print-
the former (132a) being thinner than the latter ing wire guide holes (262)
arrayed on a sub-        (1 32b). stantially circular line, and said second
guide  24. A method for manufacturing a printing wire means (250) having
printing wire guide holes 



arrayed in one or more rows.                10      driving device of a
wire-dot printer comprising: (a) mounting a nose (240) on a frame (100)
consisting of a magnetic material and hav- 16. The printer as defined in
claim 15, wherein            consisting of a    magnetic material and hav-
said first guide means includes a cuplike por-        ing an inner
peripheral wall l (104) and a tion (270) and a platelike portion (260) both
outer peripheral wall (102) and a plurality of forming a lubricant
receptacle. 15                core portions (110) disposed between said
inner and outer peripheral walls at regular 17. The printer as defined in
any of claims 14 to         intervals in a circumferential direction, the
16, wherein said second guide means (250) is           end faces (116, 114,
118) of said inner and L-shaped, forms a lubricant enclosing space
outer peripheral walls and said core portions (304) together with a third
guide means (300)  20      being in the same plane, with a circuit sub-
disposed next to it, and is provided with a            strate (340) and an
insulating plate (380) lubricant feed port (258) at an externally ex-
being interposed between a bottom portion posed portion.
of said frame and said nose, (b) inserting driving coils (130) into said
18. The printer as defined in any of the preceding   25   frame (100) so
that each core portion (110) claims, wherein said driving coils (130) are
is surrounded by a corresponding driving grouped into sets of three
adjacent coils each,        coil, the upper ends of the driving coils the
coils of one set being adapted to generate         projecting from the end
face of the core a magnetic field of a first polarity when en-
portions, ergized, whereas the coils of the adjacent sets  30   (c)
assembling a frame unit (450) by setting are adapted to generate a magnetic
field of a          a spring holder (170) into a through hole second
polarity opposite to the first polarity        (106) in a center portion of
said frame (100) when energized.                                  inside of
the inner peripheral wall (104), said spring holder having grooves (180)
formed 19. The printer as defined in claim 18, wherein the   35   at
positions opposite to the core portions magnetic field polarities are
determined by the        and springs inserted in a center portion of
winding directions of the coils (130).                 each groove, (d)
placing a first yoke (150) on the outer 20. The printer as defined in claim
18, wherein the   peripheral wall (102) of said frame (100) magnetic field
polarities are determined by the   40   such that recessions (152) of said
first yoke wiring of the coils (40).                             are
registered with said core portions (110), (e) inserting levers (190) whose
outer side is 21. The printer according to any of the preceding
hooked to form a rotation support portion claims, wherein the lever (190)
comes into             (194), whose central portion is projected to contact
with the corresponding core portion   45      form an armature portion,
(196) and which (110) at a rear end corner or projection of said       have
a respective printing wire (198) fixed armature portion (196, 196'), if the
gap be-          to an inner end portion, the printing wires tween teh tip
of the printing wire (198) and a         being inserted into guide holes of
the nose platen is longer than a preset value.                 (240), 50
(f) placing a second yoke (200) on the first 22. The printer as defined in
any of the preceding         yoke (150) such that branches (204) radially
claims, wherein said first and second yokes            extending from a
ring portion (202) of said (150, 200) are positioned by means of position-
second yoke are registered with projections ing pins (222) provided on the
lever holder            (154) of the first yoke (150), (220) and  adapted
to engage positioning   55         (g) positioning and placing spring arms
means (156, 206) of said first and second              (214) of a
supporting point retainer spring yokes.
(210) between the branches of said second yoke, and (h) pressing the
supporting point    21                 EP 0 372 557 B1                   22
(err) (err) retainer spring (210) resiliently and fixing a     ein
Ankertell (196) zu wirken, und an deren lever holder (220) on the nose
(240).              radial innerern Endteil eine jeweilige Druck- nadel
(198) fixiert ist, wobei der Drehlager- 25. The method as defined in claim
24, character-        teil mit einer entsprechenden Ausnehmung ized by the
additional step of placing a damper   5  (152) des ersten Joches (150) im
Eingriff member (410) on a central portion of said            steht, spring
holder (170) between steps (f) and (g).       (e) ein zweites Joch (200)
aus elnem ma- gnetischen Material mit radial von elnem 26. The process as
defined in any claims 24 and          Ringabschnitt (202) abstehenden
Zungen 



25, wherein a fixing spring (230) is used for  lo    (204), die auf die
VorsprUnge (154) des pressing the supporting point retainer spring
ersten Joches (150) gesetzt sind, (210) and fixing the lever holder (220).
(f) eine LagerpunktrUckhaltefeder (210) mit radialen Federarmen (214), von
denen jeder 27. The method as defined in any of claims 25            an der
radial auBeren Seite eines jeweiligen and 26, wherein said damper member
includes   i5      Hebels (190) angreift, um dessen Drehlager- a plurality
of pieces, the stroke of the printing    tell elastisch zu dem ersten Joch
(150) und wires (198) being adjusted by selecting the          dem Rahmen
(100) zu drOcken, number of pieces.                                    (g)
eine Nase (240) zum FOhren der Druck- nadeln (198) zu einem vorderen Ends,
und 28. The method as defined in claim 26, comprising   20   (h) elnen
Hebelhalter (220) zum elastischen the step of inserting radiating means
(320) on       Andr~cken des ersten Joches (150) und des the outside of
said fixing spring (230).             zweiten Joches (200) an den Rahmen
(100) und der Lagerpunktrickhaltefeder (210) an 29. The method as defined
in claim 28, including         die Hebe1 (190). the step of inserting a
guard cover (330) at the   25 outside of said radiating means (320).
2. Drucker nach Anspruch 1, bei dem der Hebei- halter (220) an der Nase
(240) befestigt ist. PatentansprUche 3 Drucker nach Anspruch 2,
gakennzrichnet 1. Nadeldrucker mit einer Drucknadelantriebsvor-  30  durch
eine Befestigungsfeder (230) zur Befesti- richtung umfassend:
gung des Hebelhalters (220) an der Nase (a) einen Rahmen (100) aus einem
magneti-       (240). schen Material mit elner inneren Umfangs- wand (104)
und einer auBeren Umfangs-        4. Drucker nach einem der Anspr~che 1 bis
3, wand (102) sowie einer VieIzahl von Kemtei-  35  femer umfassend einen
Federhalter (170), der len (110), die zwischen der inneren und der     in
ein Durchgangsloch (106) eingesetzt ist, das Aufleren Umfangswand (104,
102) in regel-       in elnem  mittleren Abschnitt des Rahmens *
maBigen Abst~nden in einer Umfangsrich-          (100) innerhalb der
inneren Umfangswand tung angeordnet sind, wobel die Endflachen       (104)
vorgesehen ist, wobei eine Visizahl von (116, 114, 118) der inneren und der
AuSeren   4o  Nuten (180) in dem Federhalter (170) an den Umfangswand und
der Kernteile in dersel-        jeweiligen Kernteilen (110)
gegen~berliegen- ben Ebene liegen,                                den
Stollen ausgebildet ist, eine RUckstellfeder (b) eine Vieizahl von
Antriebsspulen (130),     (176) in jede Nut (180) in deren mittleren Ab-
die jeweils einen entsprechenden Kernteil       schnitt eingesetzt ist, um
die Hebel (190) in (110) umgeben und deren obere Enden   46         eine
RUckstellposition zu drUcken, wobei der Ober die Endflchen (118) der
Kernteile          Federhalter (170) von dem H ebelhalter (220) (110)
hinausragen,                               elastisch zu dem Rahmen (100)
gedrOckt wird. (c) ein erstes Joch (150) aus einem magne- tischen Material
mit radial abstehenden Vor-  5. Drucker nach Anspruch 4, bel dem der Feder-
sprOngen (154), das auf die SuBere Um-  50       halter (170) mit einem
Positionierungsstift (182) fangswand (102) des Rahmens (100) ge-
versehen ist, der mit einem  Positionierungs- setzt ist derart, daB
zwischen den Vorsprfn-     loch (229) in dem Hebelhalter (220) im Eingriff
gen (154) gebildete Ausnehmungen (152)           steht. mit den Kernteilen
(110) ausgerichtet sind, (d) eine Vielzahl von Hebein (190), deren   55  6.
Drucker nach einem der AnsprUche 4 und 5, jeweilige radial auflere Seite
zur Bildung       bei dem die Befestigungsfeder (230) an einer eines
Drehlagerteils (194) hakenartig ist, de-   einem Deckel (226) des
Hebelhalters (220) ge- ren mittlerer Abschnitt ausgebildet ist, als
genUberilegenden Flache sine Rippe (234) auf- 12    23                EP 0
372 557 BI                   24   111111 11111 11111 thu 11111 weist, die
in Richtung auf den Hebeihalter var-   welche auf einer im wesentlichen
kreisf6rmi-. steht.                                            gen Unie
angeordnet sind, und die zweite F~h- rungeinichung Drucknadelf~hrungslocher
steht.                                r~~ungseinrichtung 7. Drucker nach
einem der Ansprache 4 bis 6,          aufweist, die in einer oder mehreren
Reihen .bei dem eine Yersteifungsplate (400) zwischen   5  angeordnet sind.
der Befestigungsfeder (230) und dem Hebel- halter (220) eingesetzt ist.
16. Drucker nach Anspruch 15, bei dem die orate 2Fhrungseinrichtung  ein
becherartiges Tell 8. Drucker nach den AnsprOichef 4 bis 7, bei
(270) und ein plattenartiges Teil (260) enthalt, 



dem  die Befestigungsfeder (230) eine nach   10   die beide einen
Schmiermittelbehalter bilden. aul~en vorstehende, an einem Bein (232) aus-
gebildetehKlaue aufweist und eine K hlungs-  17. Drucker nach elnem der
Anspri~che 14 bis 16, gebildeteug          ittels der Klaue befe-       bei
dem die zweite FUhrungseinrichtunO (250) *jn icht~flg (320) daran mittels
der Klaue befe-  L-formig ist, zusammen mt einer neben ihr stgt it.
ni angeordneten  dritten  F~hrungseinrichtung *  9. Drucker nach elfinem
der AnsprUche 4 bis 8,    (300) elnen Raum (304) zum ElnschIuB elnes bei
dem ein radial innerer Endteil jedes Hebels   Schmiermittels bildet und an
einem nach au- (190) in eine entsprechende Nut (180) des         Ben
freiliegenden Abschnitt mit einer Schmier- ;  --    Federhalters (170)
eingesetzt ist.       mittelspeiseoflnung (258) versehen ist. 10. Drucker
nach einem der vorhergehenden An-     18. Drucker nach einem der
vorhergehenden An- spr~che, bei demn eine Schmiermittelschicht
sprUche, bei dem die Antriebsspulen (130) zu auf dem Drehlagerteil (194)
jides Hebels (190)    Satzen von jeweils drei benachbarten Spulen und den
Ausnehmungen (152) des ersten             gruppiet sind, von denen die
Spulen elnes Jochs (150) vorgesehen ist.               25      Satzes in
der Lage sind, bei Erregung ei Magnetfeld einer ersten Polaritat zu
erzeugen, 11.Druckernaceinem der vorhergehenden An-  wfhrend die Spulen der
angrenzenden Satze 11. Drucker nach elemdrvhegeneA-inerLe sind, bei
Erregungo ein Magnetfeld sprUche, bei dam elne Schmiermittelschicht
einer der ersten Polaritt Eentgu geingneffen auf der Endflache (118) jedes
Kernteils (110) vorgesehen ist.                           30      zweiten
Polaritat zu erzeugen. ;.4  12. Drucker nach einem der vorhergehenden An-
19. Drucker nach Anspruch 18, bei dam die Ma- sprUche, be! dem eine
Ringplatte (160) aus        gneffeldpolaritaten von den Wickelrichtungen
elnem  abriebbestlndigen Material zwischen        der Spulen (130) bestimmt
werden. die Endfilche (114) der auBeren Umfangswand  .35 (102) des Rahmens
(100) und das erste Joch    20. Drucker nach Anspruch 18, bei dem die Ma-
(150) gesetzt ist.                                gnetfeldpolaritaten von
der Verdrahtung der Spulen (130) bestimmt werden. *- t"''   13. Drucker
nach einem der vorhergehenden An- sprUche, bei dem eine abriebbestafndige
me-  40  21. Drucker nach einem der vorhergehenden An- tallische Schicht
(504 in Fig. 10) auf der End-   sprUche, bei dem der Hebel (190) mit einer
flache (11Schicht dr aand (102) r~ckwartigen Ecke oder Vorsprung des Anker-
des Rahmens (100) ausgebildet ist.                teiles (196', 196") mit
dem  entsprechenden Kernteil (110) in Kontakt kommt, wenn der 14. Drucker
nach einemn der vorhergehenden An-  45    Spalt zwischen der Spitze der
Drucknadel sprUche, der eine Vielzahl von F~hrungsein-       (198) und
einer Schreibwalze langer als ein richtungen (250, 260, 270, 280, 290, 300)
zur     voreingestellter Wert ist. FKhrung der Drucknadeln. kl9)- in er
Nase.:, (240) autweist.                                22. Drucker nach
einem der vorhargehatideivAn- :  60   sprUche, bei dam das erste und das
zweite 15. Drucker nach Anspruch 14, bei dem die Filh-       Joch (150,
200) mit Hilfe von Positionierungs- rungseinrichtung wenigstens eine erste
Fih-       stiften (222), die an dem  Hebelhalter (220) rungseinrichtung
(260), die in der Nase (240)     vorgesehen sind und zum Eingriff mit
PositiO- auf der Seite der Hebel (190) angeordnet ist,     nierungsmitteln
(156, 206) des ersten und des und eine zweita FUhrungseinrichtung .(250),
die  55  zweiten Joches ausgebildet sind, positioniert an der vorderen
Endseite der Nase angeordnet      werden. ist, umfa~t, wobei die erste
FUhrungseinrich- tung Drucknadelflhrungslcher (262) aufweist, 13    25
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M   S   * 23. Drucker nach einem der vorhergehenden An-            (202)
des zweiten Joches abstehen, mit den sprUche, bei dem die Antriebsspulen
(130) um         VorsprUngen (154) des ersten Joches (150) jeweilige
Spulenkorper (132) gewickelt sind,         ausgerichtet sind, wobei die
Spulenk6rper radial verlaufende            (g) Positionieren und Anordnung
von Feder- Wande (132a) und in Umfangsrichtung verlau-   5      armen (214)
einer LagerpunktrUckhaltefeder fende Wlnde (132b) aufweisen, von denen die
(210) zwischen den Zungen des zweiten ersteren (132a) dUnner als die
letzteren (132b)      Joches, und sind.
(h) elastisches Anpressen der Lagerpunkt- rickhaltefeder (210) und
Befestigen eines 24. Verfahren zur Herstellung einer Drucknadelan-  lo
Hebelhalters (220) an der Nase (240). 



triebsvorrichtung eines Nadeldruckers, umfas- send:
25. Verfahren nach Anspruch 24, gekennzeichnet (a) Montieren einer Nase
(240) an einem          durch den zusatzlichen Schritt des Anordnens Rahmen
(100), der aus elnem magnetlschen        eines Dgmpfungsglleds (410) auf
einem zen- Material besteht und elne Innere Urmfangs-  is  tralen Abschnitt
des Federhalters (170) zwl- wand (104) und elne AuBere Umfangswand
schen den Schritten (f) und (g). (102) sowie esne Vlelzahl von Kernteilen
(110) auiweist, die sich zwischen der inne-  26. Verfahren nach einem der
AnsprUche 24 und ren und der Auseren Umfangswand in regel-        25, bei
dem esne Befestigungsfeder (230) zum maBigen Abstanden in einer
Umfangsrich-  20     Andruck der LagerpunktrUckhaltefeder (210) tung
befinden, wobei die Endflaehen (116,        und zur Befestigung des
Hebelhalters (220) 114, 118) der inneren und der auBeren Urn-
verwendet wird. fangswand und der Kernteile in derselben Ebene liegenj und
wobei ein Schaltungstra-   27. Verfahren nach einem der Anspr~che 25 und
ger (340) und eine Isolierplatte (380) zwi-  25  26, bei dem das
D~mpfungsglled sine Visizahl schen elnen Bodenabschnitt des Rahmens
von Teilen enth~lt, wobei der Hub der Druck- und die Nase gesetzt werden,
nadeln (198) durch Auswahl der Anzahl von (b) Einsetzen von Antriebsspulen
(130) in       Teilen justiert wird. den Rahmen (100), so daB jeder Kemteil
- -       (110) von einer entsprechenden Antriebs-  3o  28. Verfahren nach
Anspruch 26, umfassend den spule umgeben wird, wobsl die oberen En-
Schrift des Einsetzens einer Kfhlungseinrich- den der Antriebsspulen Ober
die Endflachen       tung (320) an der AuBenseite der Befesti- der
Kernteile hinausragen,                       gungsfeder (230). (c)
ZusammenfUgen einer Rahmeneinheit (450) durch Einsetzen eines Federhalters
35  29. Verfahren nach Anspruch 28, umfassend den (170) in ein
Durchgangsloch (106) in einem       Schritt des Einsetzens einer
Schutzabdeckung mittleren Abschnitt des Rahmens (100) in-       (330) an
der AuBenseite der KUhlungseinrich- nerhalb der inneren Umfangswand (104),
tung (320). wobei der Federhalter Nuten (180) aufweist, die an Steflen
gegeniber den Kernteilen   40  Revendlcatlons ausgebildet sind und Federn
in einen mittle- ren Abschnitt jeder Nut eingesetzt sind,     1. Une
imprimante matricielle a aiguilles ayant un (d) Anordnen sines ersten
Joches (150) auf       dispositif d'entrahnement d'aiguilles d'impres- der
auBeren Umfangswand (102) des Rah-           sion, comprenant: mens (100)
derart, daB  Ausnehmungen   45          (a) un chassis (100) consistant en
un mat6- (152) des ersten Joches mit den Kernteilen         riau magnetique
et ayant une paroi p6riphe- (110) ausgerichtet sind,
rique int6rieure (104) et une paroi p6riph6ri- (e) Einflhren von Hebeln
(190), deren Au-          que exterieure (102), et un ensemble de 13enseite
zur Bildung eines Drehlagerteils         parties de noyau (110) dispos6es
entre les (194) hakenartig ist, deren mittlerer Ab-  so      parois
peripheriques int6ideure et exterieure schnitt zur Bildung sines Ankerteils
(196)         (104, 102), a intervalles r6guliers dans une vorsteht, und an
deren innerem Endteil sine        direction circulairs, les faces
d'extremit~s jeweilige Drucknadel (198) befestigt ist, wo-      (116, 114,
118) des parois p~riphkriques bei die Drucknadeln in F~hrungslocher in
interieure et ext6rieure et des parties de der Nase (240) eingesteckt
werden,      55         noyau se trouvant dans le meme plan, (f) Anordnen
eines zweiten Joches (200) auf        (b) un ensemble de bobines
d'entrahnement dem ersten Joch (150) derart, daB Zungen           (130),
chacune d'elles entourant une partie (204), die radial von einem
Ringabschnitt          de noyau correspondents (110), les extremi- 14    27
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L N          * tes superieures de ces bobinles d'entra'~flo-     un trou
traversant (106) form4 dans une partie ment faisant saillie au-dela des
faes d'ex-       centrale du chassis (100), du c~te intefieur de  - tremit
(118)des parties de noyau(110),            la paroi periph6rique int6rieure
(104), un. en- (c) une premiere culasse (150)  (Insistant        semble
d'encoches (180) dtant form~es dans en un materiau magnetique et comportant
5       le porte-ressorts (170), dans des positions si- des saillies (154)
s'etendant dans des direc-     tu6es face a des parties de noyau
respectives tions radiates, qui est placee sur la parol       (110), un
ressort de rappel (176) etant Introdult pefiphdrique ext6rieure (102) du
chassis          dans chaque encoche (180), dans une partie (100), de fagon
quo des cavites (152) qui         contrale de cello-cit, pour solliciter
les leviers *  sont formees entre ces saillies (154) colinci-  tO  (190)
dans une position de repos, dans. laquel- 



dent avec les parties de noyau (110),             le le porte-ressorts
(170) est presse de fagon (d) un ensemble de leviers (190) dont lour
elastique vers le chassis (100) par le porte- c8t6 exterieur respectif, en
direction radiale,   leviers (220). * ~     a la forme d'un crochet, pour
definir une partie de support de rotation (194), lour  i1  5. L'imprimante
definie dans la revendication 4, partie centrale etant concue pour remplir
la      dans laquelle le porte-ressortS (170) comporte fonction d'une
partle d'armature (196). et        un doigt de positionnement (182) qui
penetre une aiguille d'impression respective (198)        dans un trou de
positionnement (229) form6 etant fixoe a lour partie d'extrfmitM int6rieu-
dans le porte-loviers (220). re en direction radiate, la partle de support
20 de rotation penetrant dans une cavite cor-    6. iLimprimante definie
dans I'une quelconque respondante (152) de la premiere culasse          des
revendications 4 et 5, dans laquelle le (150),
ressort de fixation (230) comporte une nervure (e) une seconde culasse
(200) qui consiste       (234) sur une surface qui est placee face a.un on
un mat6riau magnetique et qui comporte  25     capot (226) du porte-leviers
(220), cette nervu- des branches (204) s'etendant en direction       re
faisant saitlie en direction du porte-leviers. radiate a partir d'une
partie annulaire (200). ces branches (204) etant placees sur les      7.
L'imprimante definie dans l'une quelconque saillies (154) de la premiere
culasse. (150),     des revendications 4 a 6. dans laquelle. une (f). un
ressort de retenue de point de sup-   30  plaque de renfort (400) est
intercaloe entre le port (210) ayant des branches de ressort
ressort de fixation (230) et le porte-leviers radiates (214), chacuno
d'elles venant on        (220). contact avec le c8t6 exterieur, en
direction radiate, d'un levier respectif (190), pour    8. L'imprimanto
definie dans les revendications 4 presser de fagon 6lastique sa partie de
sup- .35  a 7, dans laquelle le ressort de fixation (230) port de rotation
vers la premibre culasse         comporte une griffe faisant saillie vers
l'ext6- (150) et le chassis (100),                       rieur qui est
formee sur une branche (232). et (g) un nez (240) pour guider les aiguilles
des moyens d'evacuation de chaleur (320) d'impression (198) vegs une
extremite avant,      sont fixes sur le ressort par luintermediaire de et
40       la griffe pr~cit6e. (h) un porte-leviers (220) pour presser de
fagon 4lastique la premiere culasse (150) et  9. Limprimante d~finie dans
l'une quelconque la seconde culasse (200) vers to chassis          des
revendications 4 h 8, dans laquelle une (100), et le ressort de retenue de
point de       partie d'extremite int6rieure, en direction radia- support
(210) vers les leviers (190).    45       le, de chaque levier (190) est
introduite dans une encoche correspondante (180) du porte- 2. L'imprimante
d~finie dans la revendication 1,        ressorts (170). dans laquelle le
porte-leviers (220) est fixe au ..   nez (240).
10. L'imprimante d6finie dans l'une quelconque 50      des revendications
pr6c6dentes, dans laquelle 3. L'imprimante d~finie dans la revendication 1,
une couche de lubrifiant est formee sur la caracterisee par un ressort de
fixation (230)       partie de support de rotation (194) de chaque pour
fixer le porte-leviers (220) sur le nez        levier (190) et dans les
cavites (152) de la (240).
premiere culasse (150). 55 4. L'imprimante d6finie dans l'une quelconque
11. L'imprimante definie dans l'une quelconque des revendications 1 a 3,
comprenant en outre       des revendications pr6cedentes, dans laquelle un
porte-ressorts (170) qui est introduit dans      une couche de lubrifiant
est formee sur la face    29                 EP 0 372 557 B1
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chaque partie de noyau        p6es en jeux de trois bobines adjacentes cha-
(110).                                             cun, et les bobines d'un
jou sont congues de fagon a gen~rer un champ magndtique d'une 12.
L'imprimante d6finie dans l'une quelconque         premiere polarit6
lorsqu'elles sont excit~es, des revendications prec6dentes, dans laquelle
5  tandis quo les bobines des jeux adjacents sont une plaque annulaire
(180) on un materiau          congues de fagon a g~ndrer un champ magne-
r6sistant a l'usure est intercal6e entre la face   tique d'une seconde
polarit6, opposee a la d'extr6mite (114) de la paroi p~riph6rique ext6-
premiere polarit6, lorsqu'elles sont excitees. rieure (102) du chfssis
(100), et la premiere culasse (150).                            10  19.
L'imprimante d~finie dans la revendication 18, dans laquelle les polarit6s
des champs magne- 



13. L'imprimante d~finie dans l'une quelconque        tiques sont
d6tormin6es par les sons d'enrou- des revendications prdcddentes, dans
laquelle      lement des bobines (130). une couche m6tallique resistant a
l'usure (504 sur la figure 10) ost formee sur la face d'extre-  is  20.
L'imprimante deflnie dans la revendication 18, mitd (114) de la parol
periph6rique exterieure     dans laquelle les polaritds des champs magne-
(102) du chassis (100).                            tiques sont ddtermindes
par les connexions des bobines (130). i 14. Lrimprimante d6finie dans l'une
quelconque des revendications prdcedentes, comportant  20  21. L'imprimante
selon l'une quelconque des re- un ensemble de moyens de guidage (250,
vendications pr~cedentes, dans laquelle le le- 260, 270, 280, 290, 300),
pour guider los ai-      vier (190) vient on contact avec la partie de
gullies d'impression (198) dans le nez (240).      noyau correspondante
(110) au niveau d'une saillie ou d'un coin d'extremite arriere de la 15.
L'imprimante d6finie dans la revendication 14,  25  partle d'armature
(196', 196"), si l'espace entre dans laquelle leas moyens de guidage corn-
la pointe de l'aiguille d'impression (198) et une prennent au moins des
premiers moyens de           plaque d'impression est sup~rieure a une va-
guidage (260) disposes dans le nez (240), du       leur fix~e a l'avance.
c8t6 des leviers (190), et des seconds moyens de guidage (250) dispos6s du
c8t6 de l'extr6-  30  22. L'imprimante definie dans l'une quelconque mite
avant du nez, les premiers moyens de          des revendications
prec6dentes, dans laquelle guidage comportant des trous de guidage d'ai-
les premibre et seconde culasses (150, 200) gullies d'impression (262)
dispos6s en une li-     sont positionn~es au moyen de doigts de posi- gne
pratiquement circulaire, et les seconds        tionnoment (222) qui sont
formds sur le porte- moyens de guidage (250) compronant des  35
loviers (220), et qui sont congus pour penetrer trous de guidage
d'aiguilles d'impression dis-     dans des moyens de positionnement (156,
poses en une ou plusiours rang~es.                 206) des premiere et
seconde culasses. 16. Limprimante definie dans la revendication 15,  23.
L'imprimante definie dans l'une quelconque dans laquelle les premiers
moyens de guidage   40  des revendications pr~c6dentes, dans laquelle
comprennent une partie en forme de cuvette         les bobines
d'entrainement (130) sont enrou- (270) et une partie en forme de plaque
(260),      l6es autour de mandrins respectifs (132), ces formant
conjointement un receptacle de lubri-      mandrins comportant des parois
(132a) qui fiant.                                             s'dtendent en
direction radiale, et des parois 45      (132b) qui s'6tendent dans la
direction de la 17. L'imprimante d6finie dans l'une quelconque
circonference, les premibres (132a) 6tant plus des revendications 14 a 16,
dans laquelle les      minces que les secondes (132b). seconds moyens de
guidage (250) ont une forme en L, ils forment un espace (304) qui     24.
Un proc6d6 de fabrication d'un dispositif d'en- enferme un lubriflant, en
association avec des  50  tranerment d'aiguilles d'impression pour une
troisibmes moyens de guidage (300) qui sont        imprimante matricielle a
aiguilles, comprenant dispos6s a c8t6 d'eux, et ils component un
les operations suivantes: orifice d'introduction de lubrifiant (258) dans
(a) on monte un nez (240) sur un chassis une partie qui est accessible de
fagon externe.      (100) consistent en un mat6riau magn6tique 55        et
ayant une parol p~riph6rique int6rieure 18. L'imprimante definie dans l'une
quelconque           (104) et une paroi p6riph6rique ext6rieure des
revendications pr6c6dentes, dans laquelle        (102), at un ensemble de
parties de noyau les bobines d'entratnemont (130) sont grou-
(110) dispos~es a intervalles reguliers, dans 16    31                EP 0
372 557 BI                    32 une direction circulaire, entre les parois
pe-   (170), entre les 6tapes (f et (g). ripheriques interieuro exterieure,
los fa- ces d'extremites (116, 114, 118) des parois  26. Le proc6d6 defini
dans lune quelconque des peripheriques int6rieure et exterieure et des
revendications 24 et 25, dans lequel on utilise parties de noyau etant dans
le meme plan,   5   un ressort de fixation (230) pour presser le et un
substrat de circuit (340) et une plaque    ressort de retenue de point de
support (210) et isolante (380) 6tant intercales entre une par-   pour
fixer le porte-leviers (220). tie de fond du chassis et le nez, (b) on
introduit des bobines d'entrarinement  27. Le proc6d6 d6fini dans l'une
quelconque des (130) dans le chassis (100), de fagon que   10
revendications 25 et 26, dans loquel l'el6ment chaque partie de noyau (110)
soit entouree       d'amortissoment comprend un ensemble de par une bobine
d'entraihement correspon-         piaces, et la course des aiguilles
d'impression dante, les extr6mites superieures des bobi-     (198) est
reglee par le choix du nombre de 



nes d'entra'inement faisant sailile h partir de  pioces. la face
d'extrdmit4 des parties de noyau,  15 (c) on assemble un bloc de chassis
(450)     28. Le proced6 defini dans la revendication 26, en plagart un
porte-ressorts (170) dans un      comprenant l'etape qui consiste a
incorporer trou traversant (106) dans une partie contra-    des moyons
d'evacuation de chaleur (320) sur le du chassis (100), & I'intdrieur de la
paroi  l'exterleur du ressort de fixation (230). pdripherique interieure
(104), co porte-res-  20 sorts comportant des encoches (180) for-     29.
Le proced6 defini dans la revendication 28. m6es dans des positions situees
face aux         comprenant l'etape qui consiste a incorporer parties de
noyau, et des ressorts introduits     un capot de garde (330) a l'exterieur
des dans une partie centrale de chaque enco-         moyens d'evacuation de
chaleur (320). che,                                    25 (d) on place une
premiere culasse (150). sur Ia paroi periphi~rique ext6rieure (102) du
chassis (100), de fagon que des cavites (152) de la premiere culasse solent
an cofn- cidence avec les parties de noyau (110),  30 (e) on introduit des
leviers (190) dont le c8te ext6rieur forme un crochet, pour for- mer une
partie de support de rotation (194), dont la partie centrale fait saillie
pour former. une-partie d'armature (196), et qui ont une   35 aiguille
d'impression respective (198) fixse a. une partie d'extremite int6rieure,
les ai- guilles d'impression etant introduites daens des trous de guidage
du noz (240), (f) on place une seconde culasse (200) sur  40 la premibre
culasse (150), de fagon que des branches (204) qui s'6tendent en direction
radiale a partir d'une partie annulaire (202) de la seconde culasse, solent
en cofnciden- ce avec des saillies (154) de la premiere  45 culasse (150),
(g) on positionne et on place des branches de ressort (214) d'un ressort de
retenue de point de support (210), entre les branches de la seconde
culasse, et               50 (h) on presse de fagon 6lastique le ressort de
retenue de point de support (210), et on fixe un porte-leviors (220) sur le
nez (240). Ir*u .   25. Le procede defini dans la revendication 24,  55
caracterise par letape suppl6mentaire qui consiste a placer un 6l6ment
d'amortissement (410) sur la partie centrale du porte-ressorts 17    


