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rangement of electromagnet. The bypass mag- netic members serve to
establish a first and a The present invention relates to an impact dot
second closed loop magnetic path preventing the -inter and in particular to
an impact dot print head  magnetig flux from an energize electromagnet to
utilizing a coil magnet to effect printing.     5   enter into the core of
adjacent electromagnets. US-A-4,669,898 discloses a print head for an
The invention as claimed is intended to rem- impact printer adapted to
produce characters on      edy these drawbacks. It solves the problem of
how the surface of a sheet of paper positioned on a      to design an
impact dot printer having an impact platen. The characters are composed  of
a matrix of   dot print head, said impact dot print head having dots
produced by a plurality of print wires impact-  10  the magnetic
interference decreased without need- ing on an inked ribbon. The print
wires are guided   ing an increase of power consumption. to the ribbon by a
nose portion of the print head.      This problem  is solved with an impact
dot The print wires of the print head are manipulated to  printer as
claimed. contact the inked ribbon and to produce dote en a       According
to the invention a magnetic member paper under control of electromagnetic
means   15  of a C shape or the shape of a ring opened by a housed in the
body of the print head. The mocha-     gap, is provided inside of the ring
like arrangement nism  for actually manipulating print wires com-    of the
electromagnets. The magnetic member is prises a plurality of armatures
connected to driven  fitted onto a cylindrical member for positioning. ends
of the print wires and supported within the     With this additional
magnetic member, even if the int head by spring members which bias the ar-
20  coils of a plurality of electromagnets are excited at matures toward a
print, or impact, position in which  the same time, a portion of the
generated magnetic the printing ends of the print wires contact the
flux flows through the magnetic member instead of ribbon. The armatures are
drawn to a non-print, or  the cores of the neighboring electromagnets,
cocked, position against the bias of said spring     whereby the influence
of the magnetic interference members by magnetic forces produced by a per-
25  is substantially reduced. Due to the C or open ring manent magnet. The
effect of the permanent mag-      shape of the magnetic member, eddy
currents in net on individual armatures is selectively canceled  the
circumferential direction of the magnetic mem- by means of a plurality of
electromagnets to allow  bar are prevented to occur. Therefore, the leakage
a spring member to propel its armature and the       fluxes from the
excited electromagnets can flow print wire attached thereto  to the print,
or impact,  30  through the magnetic member without being influ- position.
enced by eddy currents, making the avoidance of In this prior art print
head the electromagnets  the magnetic interference by the magnetic member
are arranged  side by side  along ,a ring inside of the  more effective.
The magnetic member is positioned ring-shaped permanent magnet. According
to this    and fixed by the cylindrical member so that the structure, when
a plurality of electromagnets are   35   distance beyween the
electromagnets and the mag- excited at the same time the magnetic flux gen-
netic member can easily be made the same with erated from each of the
excited electromagnets       respect to all of the electromagnets.
Therefore, any flows into the cores of the neighboring electromag-  minor
remaining influence of the magnetic interfer- ets in ,a, direction opposite
to the  magnetic  flux  ence is made equal among the electromagnets
generated by those neighboring electromagnets  40   whereby a uniform
printing density is achieved. themselves. This phenomenon of "magnetic
inter-         Ways of carrying out the invention are de- ference", thus,
affects the release of the armatures  scribed in detail below with
reference to diagram- thereby deteriorating the printing quality because
matic drawings which illustrate only specific em- of an insufficient
printing force or impact. In order  bodiments, and in which: to solve this
problem the electric energy supplied   45  Fig. 1   is a cross sectional
view of an impact to the electromagnets may be increased to corn-
dot print head according to a first em- pensate for said magnetic
interference. However,                bodiment of the present invention,
this method has disadvantages since the printer        Fig. 2    is a top
plan view showing the posi- becomes more expensive due to a corresponding
tional relation between a side yoke large-sized power source and since more
heat is  50             and an armature in accordance with generated by the
electromagnets imposing a limita-              the first embodiment of the
present tion on the allowable printing time.
invention, An impact dot printer according to the prior art    Fig. 3   is
a perspective view of the magnetic portion of claim 1 is disclosed in (err)
member in accordance with the first In this printer a first and a second
bypass magnetic    55          embodiment of the  preent invention member
are provided, the second by pass member               and in one embodiment
in the form of a closed ring        Fig. 4   is a perspective view showing
the ar- disposed outside of the circumference of the ar-
rangement of coils of the electromag- 
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magnetic member  in         member 13 is positioned and fixed. The magnetic
accordance with a second embodi-          member 13 may be made of pure
iron, structural or ment of the present invention.           tool steel. A
perspective view of the magnetic Fig. 5   is a top plan view of an impact
dot      member 13 is shown in Fig.3. According to Fig.3 printer in
accordance with an alter-   5   the magnetic member of this embodiment is
sub- native embodiment of the invention.    stantially in the shape of a
ring having a cutout Reference is now made to Fig.1 showing a
forming a gap of the width D which is approxi- cross-sectional view of an
impact dot print head        mately from 0.03  to  0.3 mm  in the assembled
according to a first embodiment of the invention.   condition of the print
had. Due to this gap in view Each of a plurality of print wires 1 (only one
print  10  of which the magnetic member may also be called wire being shown
in Fig.1) is connected with its     a C-shaped magnetic member electric
current in driven end to the distal end of p corresponding      the
direction shown by an arrow E in Fig.3 is armature 2 (only one armature is
shown in Fig.1),    prevented from flowing. The width D of the gap is for
instance by means of a silver solder. The print  desired to be as small as
possible. The inner wires are made of a high-speed steel or a hard   16
diameter of the magnetic member 13 is a bit small- metal. In the vicinity
of the print wire 1 circular  er than the outer diameter of the cylindrical
mem- holes 2a are provided in the armature 2 for reduc-   ber 12a which has
a truncated cone shape. Due to ing the weight of the armature. The print
wires 1    its gap the magnetic member 13 is easily widened are guided and
held by a plurality of wire guides    when it is press-fitted onto the
cylindrical member 11, 11' arranged in a nose portion of the print head.
20   12a, so that it is an easy work to fix the magnetic The distal or
printing ends of the print wires 1 are  member 13 to the cylindrical member
12a and the held by a wire end guide 11' made of zirconia       accuracy
and the sizes of these parts are not so ceramics, alumina Ceramics, titania
ceramics or a    critical. Further, the cylindrical member 12a has a
similar material having a good abrasion resistance.  step portion 12b and
the magnetic member 13 is The other end of each armature  opposite to  25
pushed  onto the cylindrical member 12a until it the print wire 1 is fixed
to a leaf spring 7 as by  abuts against the step portion 12b. Thereby, the
welding, and the leaf spring 7 is sandwiched be-     magnetic member 13 can
be easily positioned in tween a spring pressing plate (err) and a side yoke
6.  its axial direction when it is fixed on the cylindrical Fig.2 shows the
configuration and the positional     member 12a. Back lid 12 and core base
3 are relation between the side yoke 6, the armature 2   30   positioned by
a fitting jig (not shown) when back lid and the leaf spring 7. As is clear
from Fig.2, the   12 is attached to core base 3. Accordingly, the armature
2 has a specific shape with a narrow        distance between each of the
plurality of elec- portion at the side to which the print wire 1 is fixed
tromagnets each having a coil 10 wound around a and a wider portion at the
side where it is fixed to  core portion 3a of the core base 3 and the mag-
the leaf spring 7. The side yoke 6 is substantially   35   netic member 13
can be made uniform. ring-shaped with radially extending tounges 6a
Turning now back to Fig.1 the effect of the spaced apart from each other by
spaces 6b. The       magnetic member 13 in operation will be de- spaces 6b
are shaped to be at least partly com-      scribed. In a standby condition
a magnetic flux plementary with reset to the wider position of an
generated from  a permanent magnet 4 flows armature 1 to accomodate an
armature with a gap   40  through yoke plate 5, side yoke 6, armature 2 and
of approximately from 0.05 to 0.3 mm formed be-      core base 3. Due to
this flux the armature 2 is tween the circumferential face of at leaast the
wider  attracted to the end face of the corresponding core portion gf the
armature 2 on the one hand and the  portion 3a of the core base 3 and
retained there, surrounding marterial of the side yoke 6 on the
bending and thus biasing the leaf spring 7. When other hand.
45  the coil 10 is energized by a current flowing in a As shown in Fig.1, a
core base  3 made of       direction to cancel out the flux from the
permanent silicon steel or an iron cobalt alloy has a plurality of  magnet
4, the armature 2 is released from the core portions 3a corresponding in
number to the      attraction force keeping it at the end face of the
number of armatures and is arranged such that        core portion 3a and is
rotated in the direction of an each core portion 3a is opposed to the lower
side   50  arrow (err) due to the energy stored in the bent leaf of a
corresponding armature 2. A coil 10 is wound    spring 7. Thereby the print
wire 1 is propelled and around each coil portion 3a to form the electromag-
strikes against a medium to be printed (not shown) nets.
to form a dot. After the striking and upon deener- Radially inside of these
electromagnets. a ub-   gizing of the coil 10 the armature 2 is again at- 



stantially ring-shaped magnetic member 13 is pro-   55  tracted to and held
at the core portion 3a of the vided. The magnetic member 13 is press-fitted
core base 3 by the attraction force of the perma- onto a cylindrical member
12a provided on the        nent magnet 4 and a repulsion due to the
striking. inner side of a back lid 12. Thereby the magnetic    Then, one
cycle of the printing process is com- 3    5                   EP035,9133B1
6 pleted.                                                 opposing coils
10. Apart from this specific design In the above-described printing
process, when      of the magnetic member 13 the second embodi- current
flows through the coil 10 in the direction    ment is entirely the same
as the first embodiment. cancel out the magnetic flux of the permanent
In this second embodiment the same effect as magnet 4, a portion of the
flpx generated from the    5   with the first embodimment can thus  be
obtained coil 10 forms a loop  A which passes through the         and, in
addition, the radiation property of the  print magnetic member 13 located
adjacent to the coil               head is improved since the heat
generated from 10. Therefore, when the coils of a pluurality  of        the
coils can be  easily realised    via the magnetic electromagnets are
excited  simultaneously corre-        member 13. sponding loops A are
formed and the portion of the   10    Fig. 5 schematically illustrates an
impact dot flux of an electromagnet flowing into the cores  of
printer in  accordance with an aterntive embodi- the neighboring
electromagnetics becomes extreme-            ment of the  invention.
Desired  floures and char- ly small in comparison with the  case where the
acters are printed on printing paper P arranged magnetic member 13 is not
provided. The influ.          between platen 27 and ink ribbon 25  by
impact dot ence of the magnetic interference is thus reduced   15   print
head 20   mounted  on carriage 26 movably to achieve a good printing
quality. Further, it is not  supported in the printing direction. necessary
to increase  the amount of electric en- ergy to compensate for the magnetic
interference        Claims and, therefore, the heat  generation of the
coils and ie capacity of the power source can be small so   20   1. An
impact dot printer having an impact dot that the printer becomes,
inexpensive.                   print head said impact dot print head
compris- Further, when loops A are formed as men-                ing a
ring-shaped permanent magnet (4), a tioned above, an eddy current is
lilkely to occur in        plurality of electromagnets arranged in a ring
the direction of the arrow E in Fig.3 in the magnetic      form  inside of
said permanent magnet (4), member 13. However, due to the C-shape of the
25       each electromagnet h aving a coil (10) and a magnetic member 13
providing the gap of width D         core (3a). armatures (2) connected to
a leaf an eddy current does not flow in the direction E.          spring
(7) far driving print wires (1), said ar- Accordingly, the effect of the
magnetic mermber 13          matures being disposed oppposite to said elec-
to suppress the magnetic interference is further             tromagnets,
respectively, and a member (13) improved. The C-shaped magnetic member 13
has    30        of a magnetic substance arranged in the vi- an effect on
the magnetic interference  which is by         cinity of said elctromagnet
(10, 3a), character- 30%  higher then that of a  comparable  magnetic
ized in that said member (13) is in the form of member having a closed ring
shape.                         a C having a cut qpt and is provided inside
the If the distance between the e electromagnent con-       circumference
of said arrangement of elec- sisting of coil 10 and core portion 3a. on the
one   35  tromagnets and in the vicinity of said arma- hand and the
magnetic member 13 is not the same             tures. for all
electromnagnets a difference of the magnetic interference level among the
electromagnetics is        2. The printer according to claim  1 wherein a
aused. This would result in a non-uniform printing        cylindrigal
member (12a) for holding  said density. However, according to the explained
em-    40      member (13) of magnetic substance is pro- bodiment, the
distance between the electrmagnets . and the magnetic member 13 can be made
conn- stant to achieve a uniform printing quality because
Patunjpnaprtipho the magnetic member 13 is positioned and fixed in its
radial and axial directions by the  cylindrical    45   1.
Ansachl.ap.unktdru.cer mit  inem  Anschlag- member 12a of back lid 12.
punktdruc.4kopf umfsaend: ainen ringf6rmigen The degree of the effect on
the magnetic inter       Paueragneten (4), sine Vialzahl vpn Eilektro-
ference can be changes by changing the thickness          magnetqen, die in
einer Ringform innerhalb des t of the magnetic member 13. Thus, by changing
.auermagneten (4) angezrdnet sind, woj.i je- its thickness t the magnetic
member 13 may    be   50         dr IElelstromNnet sine. SpjuJ  (10) und
einen 



easily adjusted to obtain qpitimum eonditigna fr           Kern (3)
aufwaeist, Anker (2). die mit einer each kind of print hea.
l    ptrtfede  (7) ;usn Antrieb vqn Drucknadeln (1) Fig. 4 is a perspective
view of the magnetic            v~rtiynd..en sind, wobei die Anker jeweils
ge- member 13 and thre arrangemient of cqils 10 qf en
gen.berUegend dp Elpetrgrnagneten angeord- impact dot print head acqcording
to a secqnd emr   55       net qind, und ein Flement (13) aus einer ma-
bodiment of the invention. As shown in Fig.4, the           gngtipshen
Subat~ang, ds in der Nahe des outside circumference of the magnretic membr
13            Ele tromagneten (10, 3a) angeordnet ist, is formed to be
substantially complementry to the              dadurch gekennzelchnet, 4
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opposing coils 10. Apart from this specific dign In the above-described
printing process, when       of the magnetic membqr 13 the &eGQno omr iw *
current flows through the coil 10 in the direction   ment is entirely ths
isme as th3! that nto cancel out the magnetic flux of the permkneat
In this       s4nd  qmlimw thne qrn   Owfl. to magnet 4, a portion of the
flux generated from V   5   with thp first *mnbqjiMAnt C4n * ji.e 0l i'od
coil 10 forms a IQ.gp A which p_4qase thrqgu-h Uh      and, in gfLjjqnw tht
rd.atipn prwrly vi ft  wirt magnetic membei 13 I=a   adIp~nt to tile ML
heo  iZ u~prQgZ  S[Arq ft  hWt gwartd frt 10. Therefore, whan th? colts
a-t Wprjt    )          h  c    cia b  a  Q     as          thu i
electromagnets are pexisd sqimultaogeauya g6r'q        member 1 . sponding
loop, A  rpre formed and the cvtion Wf ti9   70  Fig.    Kharmntijljly
itligtrles am im"Ct dot flux of ajn electromagnet flowing in4q lb~ wS   ggf
printWaj i4q gurqVp   with  n u*lt ytive Wnbodi- the neighboring elecraMgr
ts bheceW.xtr~si            rnant ot tim iLnv4Mm  Ceired fiqure; and char-
ly small in comparisQn 'ith the QM9 whpJ: thg          actors aJr printed
on grintinq papor P arranged magnetic member 13 i, no$ pro.v14q4 'O h
SlPIIJA       between pLtgJn g7 end ink ribbon f5 by impaqt dot ence of the
magnetic int.rfqrence is thy,7 rqzuo_   vs   print heed g0 morjnt~j qr
earriage 26 movably to achieve a gQod printing q.uJjty. Futjr, Rt iS qo
supportL  in fth printing direction, necessary to incr~ega  th amomunt of
1e~q trf  en ergy to compensate for the magneti inc rtprqpw         ClIJms
and, therefgre, the heoat gjqnWr-tjion of the oil.; qnd ie capacity of the
powwr sQvurce c.n ,b Vnj.gi SQ   2o   1. An impact dQt printer having an
impact dot that the printer becomre,, irte1pensive.
prin~t head said impact dot print head compris- Further, when loops A are
formed as mqrn:              ing a ring-shaped permanent magnet (4), a
tioned above, an eody gjurrent is likely to QCyr in       plurality of
electromargnets arranged in a. ring the direction of the arrow g in Fig.3
in the magnbetip     form  inside qf ajid permanent mggnet (4), member 13.
However, due to the C-s.4apqe gf the   25       eash e*gtrQmagrnet having o
cil (10) and a magnetic membear 13 prvvWing the gap If wqit
(U). rnalus  (2) connd to a leaf an eddy current does not flaw in tho.
dijieigc E.          spring (7)t far Widvn  print wires (1), said ar-
Accordingly, the effect qf the mggnetjc marber  13         matur bjng
jispoqed vpitq to id elec- to suppres.s the ma~gntLi intgrferip-nq  is
fvrthar        trgmnet repgpetively, and a member (13) imprQved . The
0-nshooed magnetic merwr 1, ba   30o        W a magptic auaQc  arranged in
the vi- an effect on the mag ntic intarftrance with is             c cinity
gif ,sj oI~trtamagnet (10, 3a), chpyactor- 30%  higher then that Rf 4
cOmparable  n;Lae ize in that s    Famqxnber (1O) ls in the form of member
having a qlo;e ring hp..                            a   hving a ut qWt and
is provided inside the If the ,distance betwvan tlte eiQAtrQofl Qrt Mpww
cjrCyntrpnce of  id arrangement of elec- sisting of coil 10 and ,_gke
pQrtjipn 3, qn t9 gn,,  36    trompgnets anrd in the vicinity of said arma-
hand  and the magnetic member 13, is not th, ;are          tures.; for all
electromagnets a cjiffereneo of the m-,gntfic interference level among the,
eletromQgne.t_ ia       2. The printer a cording to claim  1 wherein a
aused. This would result in a nQnnunifqprm printing       cylindrical
member (1Za) for holding said density. However, according to the .explinet
0sW  4C   ,  member (13) Qf magnetisustance is pro- bodiment, the distance
qbtw.een the Jecptrmagne.t         vided,. and the magn.etiC memnr 1  c.an
be l     kon, stant to achieve a uniform printing quaklity beaupse
Patynaguqhe the magnetic member 13 is go pitioned pnd fized in its radial
and axial directions by ft c%4yiWi&    45   1. &nachlapunktdru.clser mit
einem  .Anschlag- member 12a of back lid 12.
punsktdrucl~k1pf umf.saand: minen ringfdrmigen 



The degree of the affect on th.e magnotic ipterc        P.uqrmarroten (4),
eine VipIzarh von 6I.ektro. ference can be changed by changing the
thicknpa.            ragnLen, dcie in qiner Ringformr innerhalb des of the
magnetic mamber 13. Thus, .by changj9              laeirmagneten (4)
angaorcnet sind. woaJ je- its thickness t the mFagn. ip memern   13 nFW  be
50     do lIeIstromaqnt ain  Sojia (10) wid einen easily adjusted to obtain
optimum conditions fox           Kern t3a_) afw~eist, Anker (2), die mit
einer each kind of print hea.
Ulat~tfed..r (7) 4um Antrib vor Orucknadeln (1) Fig. 4 is a perspective
view of the magnetic            verbun~dn sind, wobei dia Anker eweils ge-
member 13 and th.e arrangement of coils 1Q glf an          gen~bwprliqgend
den Wlektrqmragneten angeord- impact dot print head acgording to a secqnd
em:   55       net qind, und ein Flemernt (13) aus einer ma- bodiment of
the invention. As shown in Fig.4, the          gnqtischen Substanz, doa  in
der Nahe des outside circumference of the magnetic member 13
Eilektromagneten (10, 3aa) angeQrdnet ist, is formed to be substantially
complementary to tjh             dadurch gekennzelchnet, 4    7
EP 0 359 133 B1                        8 daB das Element (13) die Form
eines C mit einem  Ausschnitt hat und innerhalb des Umfangs der Anordnung
von Elektromagnetan in der N#h~e der Anker vorgesehen ist. 5 2.  Drucker
nach An.spruch 1, bei dem ein zylindri- schas Element (12a) zum Halten des
Eie.ments (13) aus der mA notischan Substanz vorgesq - hen ist. 10
Reveniqpa~to.ns. 1.  Une imprimante matricielIp & impact ,QmpQr. tant yne
tate. d'impresssion matrici~lle a impact, cette tote d'impreesien
m~triclpll, a impact   J5 comportant un almant permanent (4), un en- semble
d'6lectro-aimants dispos s oys la far- me d'un ann.eAu   I'intdrieqr d,,e
I'aiMnt per- manent (4), chague 6,ectro7aimanj agyat une bobine (10) et un
noyau (3a), des armaturgs   2o (2) reli6es a un rqseort a lame (7) po.,ur
Qntrat- ner des aiguilles d'impreksin (1), e armatu- res etant dispQes face
aux 4Ie.tro.-aimants respectifs, et un 616ment (13) eon une substan- ce
magn6tique, disposW  au  voisinage  de   25 I'6lectro-aimant (10, 3a),
caract6rispe en ce que l'P61ment precit6 (13) a une forme en C, avecQ une
partie coupee, et il est plac4A Iain4- rieur. de la circ nferen!ce de la
co.mbinaison d'6lectroaim.ants, et aqu vicinage da. armaftv   30 res. 2.
L'imprimante selon tg re~ve.ni.tiion 1. done laquelle il existe un 4l1ment
cylinldrique (1 a) destin6 a maintenir l'6l6ment (1) en une su4-   36 tance
mg~gn~tgue. 40 45 60 55 5           I 1!11111 1lii IIIMI 11111 III   11 1!1


