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Description
IMPACT DOT PRINT HEAD

Tha present invention relates to an impact dot print tead.

An Fe-Co-V alloy Is widely known as a ma.gn.eilc material having a high saturation magnetic flux density.
This kind of alloy Includes "2V. PERMENDUR?". The soft magnetic material typlcally used for an actuator of
the above kind has a chamical composition of 48 to 52 % by weight Co, less than 2.0 % by welght V and the
remalnder Fe and Inevitable impuritlas.

Where this soft magnstic material is used in an actuator, it axhibits magnetically favorable properties and
a good energy efficiency as compared with pure lron or sllicon steel. There arise, however, some problems
inherent in this material, wherain It undergoes a large magnetic {oss, and the energy officiency is deterlorated.

From the document Patent Abstracts of Japan, Volume 11, No. 195 (E-518){2842}, 23rd June 1987 & JP-
A-62-22404 (Tohoku Metal Ltd.) 30.01.1987, it is known to improve the magnetic characteristics of a casting
for a yoke part by manufacturing a 2V Permendur through a precision casting method and treating the casted
body by a hot hydrostatic press. This aliows to manufacture a yoke part with a complicated shape which cannot
be realized by a cold-working process, the manufactured yoke part neverthsiess enjoying high saturation mag-
netic density combined with low coercive force and high maximum permeabliity equal to that of cold-worked
material. The material usad in this prior art contains 48 to 52 % by weight Co, 1 to 3 % by weight V and the
remainder substantially Fe.

The document Patent Abstracts of Japan, Volume 11, No.108 (C-414)[2652], 3rd April 1987; & JP-A-81-
253348 (Daido Stesl Co.Ltd) 11.11.1986, discloses a soft magnetic Fe-Co matsrial for the yoks of a dot printer
whosse resistivity Is increassd without lowering the saturation magnetic flyx density, the material containing,
by weight, 10 to 35 % Co and Z 10 % in 5 total of one or more among Si, Al. Cr. V Nb and Th.

US-A-4 375 338 discloass a print head of the kind as defined by the preamble of the claim.

It is & primary object of the present invention which obviates the foregoing probiems to provide an impact
dot print head capable of reducing the magnetic Iosg and exhibiting & high energy efficlency.

This object is achieved with an impact dot print,head as claimed.

The soft magnetic material farming elementa which are part of a magnetic circuit of the print head is com-
posed of V of 2,4 % to 2,8 % by weight and the remainder containing Fe and Co, which have substantlally the
same weight ratio; and a small amotirit of irievitable lmpurities. S

The electric resistance of the sald soft magnetic material is larger than that of commercially available
*2V.PERMENDUR". When a magnetic flux is genarated by ceusing an eiectric current to flaw through a coll
in a magnetic circult, an eddy current ia fikely to occur in the magnetic material of the magnetic circuit hindering
the generation of magnetic flux. Due to the increased slectric resistance of the soft magnetic material used
according to the Invention, it is posaible to reduce such eddy cument, thereby obtaining an actuator capable
of decreasing the magnatic losa and axhibiting a high snergy efficlency.

_ Othar objects and.advantages of the invention will becoms apparant from the following discussion taken

in conjunction with the accampanying drawings, wherein:

Fig. 1 is & sactional view of an impagct dot print head, lllustrating one smbodiment of the present Inventlon,

Fig. 2 is a characteriatic dlagram of an energy efficlency versus a V adding quantity, showing effects of
the inventian,

Fig. 3 is a diagram showing the relation batween the electric resistance and the V adding guantity, and

Fig. 4 is a diagram showing tha relation batween the saturation magnetic flux density and the V adding
quantity.

An lllustrative embodimant of the present invention wili herelnafter be described In detail.

Turning first to Fig.1, thare ls shown an embodiment in which the present invention is applied to an impact
dot print head. A wire noss generally designated at 4 engages with a wire guide 5 and is also fixed to a nose
6. A bottomed cylindrical core block 7, which is composed of-a goft magnetic material and has its position de-
fined by the wire noss 4, is integrally fixed. The cole biack 7 cooperates with & bottamed cylindrical yoke 8
and a disc-like side yoke 9 to attract a driving lavér 2 which will be mentioned later. The core biock 7 is so
constructed that the intsrior thereof is formed with a ring-like protruded core 11 having its peripheral surface
wound with a coll 10, thus partly constityting a magnetic path. The soft magnetic material has a chemical com-
position of Co of 48.8 % by weight, V of 2.3 % by weight and the remainder containing Fe and inevitable im-
purities. In the present smbodiment of the prasant invantion, this soft magnetic materia! is used for all of the
core block 7, the yoka. 8, the side yoks 9 and the care 11 which all farm parts of a magnetic clreult.

The description will next be focusad on the apsration of the thus conatructed device. An slactric current
is applied to one or a plurality of colla 10 selectsd in accordance with a printing command signal. Immediately,
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a magnetic attraction is produced between the driving lever 2 and the core 11 by magnetic fluxes entering both
the cylindrical yoke B and the side yoke 9 from the core. As the result the driving lever 2 rotates about a fulcrym
shaft 12 in the direction indicated by an arrow In Fig.1. Subsequently, a printing wire 1 fixedly secured to the
top portion of the driving lever 2 and supported and guided by several wire guides 3 impinges on a printing
paper through an Ink ribbon (not show:), thus effecting the printing. Since the electric resistance of the soft
magnetic material constituting the magnetic circuitis 1arge, it is possible to restrain and lessen the occurrence
of an eddy current. As a result, the energy input to the coil 10 can be reduced, thareby increasing the energy
officiency. After performing the printing process, the driving lever 2 having the printing wire 1 fixed to it rotates
about the fulcrum shaft 12 by repulision given from a platen 17 and the force of a return spring 14. The driving
lever 2 then impinges on a dumper 15, in which position it is brought into a standby state.

As mentioned above, the said soft magnetic material is employed for all of the magnetic circuit compo-
nents, and the magnetic{oss can bs dacreased by reducing the eddy current caused when applying an electric
current to the coll 10.

In the explained embodiment, all off the magnetic circult components were said to be made of the said
soft magnetic material. However, when the soft magnetic matsrial according to the Invention !s applied to only
some of the componenta of the magnetic clrcult, simllar effects can be abtained.

The chemical composition of the soft rmagnetic material will be explalned in more detall herelnafter. An
Fe-Co alloy, whose Fe-Co composition ratio s in the vicinity of 1:1, s the soft magnetic material which exhibits
the maximum saturation magnaetic flux density and at the same time has a large initial permeability among
tha magnetic materials. When V is added to the Fe-Co alioy, the slectric resistance of the alioy, as shown in .
Fig.3, increases as its adding quantity augments. While on the other hand, the saturation magnetic flux density
of the alloy is, as shown in Fig.4, declined with an increment in the V adding quantity. in the magnetic circuit
components of an impact dot print head, DC magnetic characteristics and the electric resistance exert great
influances on the performance of the print head. The reason for this is that the magnetic circuit of an impact
dot print head is employed such as to cause large variations in the electric current like an alternating current,
and henca the loss dus to eddy currents has to be considered in addition to the DC magnetic characteristics
of the magnetic material. The degree to which the generatian of addy currents hindering the generation of the
magnetic flux is restrained increases as the eloctrlc;oslstanco' of the magnetic circuit components Increases.
In cansequence, the loss due to the eddy current can be reduced,

Namely, it is required that the composition ratig of the the. magnetlc material be determined in terms of the
DC magnetic charactaristics and the alsctric resistance.

Experiments were made using impact dot print heads as depicted in Fig.1 which differed from each other
with yespect to the Vnddlnqquantlty of the soft magnetic material-used for the core black 7, the yoke 8, the
disc-like side ygke 9.and the core 11. Tha energy efficiency for each of theas impact dot print heads was meas-
ured. The energy ofﬂcloncy Is construed as the efficiency at which the electric energy Imparted to the coll is
conv;rtad into kinotlc anargy of the wire. The expsrimental resuits are that, as shown In Fig.2, the energy ef-
flclency in a case where the V adding quantity Is 2.1 % to 5.0 % is higher than in a case the V adding quantity
is 2.0 % orless, '

Therefore. when the V adding quantity is setto 2.1t0 5.0 %, an Impact dot prlnt head can be reallzed where-
in the magnetic loss Is decreased and the energy efficiency oorrespondingly Increased. As shown in Fig.2, the
highest energy efficlency is obtained when the V adding quantity is 2.6 %. This is attributed to the fact that
with this ratio the balance between the DC magnetic characteristics and the electric resistance is most favor-
able for an impact dot print head. It is, however, impossible to constantly set the V adding quantity to 2.6 %
with stability. In effect, there is a range of dispersion of + 0.2 %. Therefor, the optimum V adding quantity is
2.4 % to 2.8 % per waight, thereby praviding an impact dot print head having a small amount of magnetic loss
and a high enargy efficlency. In the above-described experiments the composition ratic of Fe to Co is 1:1.

The prassnt invention is not limited to the direct attraction type impact dot print head explained in the fore-
going embodiment. The same effects can be acquired by a spring charge type impact dot print head.

Claims
1. Impact det print head having a plurality of print wires (1) fixed to a corresponding driving lever (2) and
slectromagnetic drive means for selectively driving said driving levers, sald drive means comprising

a core block (7), a cylindrical yoke (8) provided on the core block and a plate-ilke yoke (9) provided
on the cylindrical yoke and supporting the driving levers (2}, sald core black having for each driving |lever

a core (11) surrounded by a coll (10}, wherein the core (11), the core block (7), cylindrical yoke (8), plate-
like yoke {9) and the driving lever (2) form a magnetic circuit such that upon snergization of the coll (10)

.
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a magnetic attraction is established between the driving laver (2) and the core, characterized in that the
core block (7), the cores (11), the cylindrical yoke (8) and the plate-like yoke () are made from a soft
magnetic material composed of 2.4 to 2.8 % by welght V and the remainder containing Fe and Co, which
have substantially the same welght ratic, and a& small amount of insvitable Impurities.
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Anschlagpunktdruckkopf mit einer Vielzahl von Drucknadeln (1), die an einem entsprechenden Antriabs-
hebal (2) befestigt sind, und einer elektromagnetischen Antriebseinrichtung zum selektiven Antrieb der
Antriabshebel, wobei die Antriebseinrichtung umfait

elnen Kernblock (7), ein zylindriaches Joch (8}, das auf dem Kernblock vorgesehen Ist, und ein plat-
tanartiges Joch (9), das auf dem zylindrischen Joch vorgesehen lst und dis Antriebshebel (2) lagert, wobel
der Kernblock f0r Jaden Antrishshabal einan von siner Spule (10) umgebenen Kern (11) aufwelst, wobel
der Kern (11), der Kernblock (7), das zylindrische Joch (8), das plattenartige Joch (9) und der Antriebs-
hebal (2) einan magnetischen Krels bilden, derart, daf bal Erregung der Spute (10) eins magnetische An-
zlehung zwischen dem Antriebshebel (2} und dem Kern auftritt, dadurch gekennzelchnet, dat der Kern-
block (7), dis Kerns (11), das zylindrische Joch (8) und das plattenartigs Joch (9) aus einem weichma-
gnetischen Material hergestelit sind, das sich aus 2,4 bis 2,8 Gew.-% V und dem Rest enthaltend Fe und
Co, die im wesentlichen den gieichen Gewichtsantell aufweisen, sowie einer geringan Menge unvermeld-
barer Verunreinigungen zusammensetzt.
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25
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Téte d'impression matricielle a impact comportant un ensembie d'aiguilles d'impression (1) fixées & un
levier d’entrainement correspondant (2), et des moyens d'entrainement électromagnétiques pour entrai-
ner sélectivement ies leviers d'enti'afnmnt. cgs moyens d'entralnement compranant

un bloc de noyaux (7), une culasse cylindrique (8) montés sur ls bloc de noyaux et une culasse en
forme de plaque (8) montée sur |a culasse cylindrique et supportant les leviers d'entrainement {2), is bloc
de noyaux comportant, pour chaque Tevier d'antraliement, un noyau (11} entouré par une bobine (10),
dans laquelle e noyau (11}, le bloc.de noyaux (7), la culasse cylindrique (8). la culasse en forme de plaque
{9) st le lavier d'sntralnemant (2) foemant yn clrcult magnétiqus, de fagon que sous l'effet de I'excltation
de la bobine (10}, une attraction magnétique solt établie entre e levier d'entrainement (2) et le noyau,
caractérisée en ce que le bloc de noyaux (7), lea noyaux (11), la culasse cylindrique (8) et ia cuiasse en
forme de plaque (9) sont conatituéa par un matériau magnétique doux qui contient 2.4 4 2,8% en masse
de V, le reste consistant en Fe et Co, qui ont pratiquement fe méme rapport en masse, et en une faible

quantité d'impuretés inévitables.
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