2?32%?8 " ANNULA ROLLED METAL MEMBER FOR USE IN A PRINT HEAD' The present "

in izon relates to an annular rolled nmetal nenmber for use in a print head
whi ch nmaly, for exanple, be enployed in an inpact printer such as a wire
printer. A print head for use in an inpagt printer such as 5 a
wire.printer is disclosed in, for exanplg&, Japanese Lai d-Open Patent &'
Speci fication No. 11615/1978. In this citation, the print

plurality of driving arnms whose nunber is equal to the nunﬁiisaaﬂﬁﬂf t

el ements such as wires. The arnms have the same |ength respectively and

are arranged radially. The arns are actuated by electronagnetlc drlver

devi ces having coi kxR k , the
nunber of conponent—Tz <

reduce the nunber of conponent parts, 15 an |nproved prlnt head
has been proposed in Japanese Lai d-Open Patent Specification No.

154178/ 1980, where dri WpagpaddBntal fydntldbh GRISEATo0RE dAbiar kB1RG ti cul ar,
the arns are formed as parts of a single rolled metal nmenber by press

working so that thgefalMmedbér GRRNESd @4 2Cprint head whRILhRE/roRt ekdipiik, OUt €r
ends like a ring. However, all of the arms have the sane shape and the same

di mensi ons, and areeaéﬁpmyed 1y a6l Bedacenmgneét Gudhi ¥€la devd Pegntw\i Ng

A print head for use in an impact printer such as

5 - a wire printer is disclosed_in, for example, Japanese

Laid-Open Patent Specification No. 11615/1978. In this
citation, the print head has a plurality of driving arms
whose number is equal to the number of print elements such_
as wires. The arms have fhe_séme length reépectively and
10 _ are arranged radially. The arms are actuated by electromagnetic
driver devices having coil cores that,ére arranged on a
‘circle. Therefore, the.number of comronent parts of the
print head is large.

In an attempt to reduce the number of component parts,

Lo

N 15 an improved print head has been proposed .in Japanese

Laid-Open Patent Specification No. 154178/1980, where

-driving arms are fabricated as one unit. Iﬁ particular,

the arms are formed as parts of a single rolled metal

member by press working-so that the arms are connected

20 together at their outer ends like a ring. However, all of
the arms have the same shape and fhe same dimensions,

and are actuated by electromagnetic driver devices having



2 coil cores arrandged on the sane circle simlarly to the aforenentioned

known print head. However, the Young's Mddulus of the rolled netal nenmbge=
may be changed by changing the direction of rolling. 5 For thi

reasan, the arms of the last-mentioned rolled nmetal menber differ in
Young',s Mbdul us respectively and so th@y vary in natural frequency and
produc‘e” different resilient forces. Therefore, in operation the arns-

respond at different rates. As a result, the 10 head may form

i ncorrect dots or may print at different pressures. Variations i n response
do not pose seri OUsoRf OkYr@@5adrhnged Uik fie %famkhazué’es a}ES print speed
I s about 100 characters per second or |ess. However, rirations in

response materi al | ythé5aforement idhé& Qtnolvh Spriimk Mhe il i ty ' n hi gh-speed
printers whose print speed is about 200 characters per second or in

ul tra- hi gh-speed pri nt escvewtns @hprYoingS®aRdul s d20the 48D1&aLALL €r S per
second. According, therefore, to the present invention, there 20

provi ded an annul amembéz edyrisd zhangedbby dmnhgisg the dLrREtidn beaﬂ:n&h? rol | ed
metal nenber having a plurality of integral radially extending resilient
driving arhs whi chFarethisnneasond theyerherofathe Hast-neationddy rolted ends and
whi ch are adapted to drive print elenents, the I ength and/or 25

wi dth and/or t h| ckAetal 2eEber Aififer 1nf Youns' driodudns mespectively

and so they vary in natural frequency and produce
-'\_/ . different resilient. forEes. " Therefore, in operation
the arms respond at different rates. As a result, the
10 | head may form incorrect dots or may print at
different pressures. Variations in response do not
pose serious problems in printers of the type where
the print speed is about 100 characters per second or
less. Bowever, the variations in response materially
i5 affect the print quality in high-speed printers whose
print speed is about 200 characters per second or in
ultra-high-speed érinters whose print speed is about
. 400 characters per second. |
’ According, therefore, to the presént invention, there
20. . is provided an annular rolled metal member for use in a
print head, the rolled metal member having a pluralify of
integral radially extending resilient driving arms which
are connected together at their rédially outer ends and
which are adapted to drive print elements, the length and/or

.25 width and/or thickness and/or shape of the driving arms

W



3.djffering fromone another in accordance with the angles that the
tudinal directions of the driving arns nake with the direction
the rolled nmetal nenber was rolled so that all the driving arns have

5 substantially the same natural

frequency and/or resilient ..

in

force. Thus in an annular rolled nemsber according to the present invteLon,

the variations in response to the various driving arns,

in the printing 10 pressure effected by the driving arnms nay be

and the variatTyon

elimnated. The driving arns may, for exanple, differ fromeach other only

in respect of their length or only in respect of their w dth.
driving arns may taper radially inwardly. 15
driving arns is pratesitigy £pom \ondeshotinkh i Bebsraadadthadnt €nd 8agiese a part
The invention also conprises a print head for use in a
printer provi ded whab e aengitadingl ladde cetions o heradvingtarinert h -above.
Thus the print head nay have a 20

of an armat ure.

Each of the
Each of the

plurality of armatures a part

of each of which imakeowitthethe Rlirbetiom e ofint Wieicheshe xbilVed chekgl ng arm each
armature being provided with a respective printing elenent which is
normal |y hel d i n aembempasatré¢liedpssithatnally thegiriving iaems chagk t he
respective driving arm a :

5

10

18

20

25

substantially the same nqtural frequency and/or resilient
force. |

Thus in an annuiar rolled member '-acc'ording'.to the
present invention, the variations in response to the

various driving arms, and the variation in the printing

.pressure effected by the d'riving arms may be eliminated.

The driving arms may, for example, differ from
each other only in respect' of their length or only in
respect of their width.

-Each of the driving arms may taper radially inwardly.

EBEach of the driving arms is preferabiy provided
with a héle-adaptéd to receive a part bf an armature.

The invention also comprises a print head for use
in a printer' provided with an annular rolled metal member
as set forth above. Thus the print head may have a
plurality of armatures a part of each of which is
mounted in the hole of the respective driving arm,
each armature being provided with a respective printing
element which is normaily‘ held in an inoperative position
by the resilience of the respective driving arm, a

plurality of electro-magnetic means being provided each

LY



. :
25 : . plurdlity of electromagnetic neans bei ng provided each 4, of
whi ch, when enérgi zed, causes the respective armature to nove its printing.
el enent into an operative position. Preferably, each el ectromagnetic nea
conprises a core whose position with regpect to its corresponding 5
armature can be varied. The invention also conprises, in a print head
havi mgfresilient driving arns for driving print elenments which are forned
of a single rolled netal as one unit so as to be connected together at
outer ends -thereof, the inprovenent 10 wherein the arns differ in at
| east one of length, width, thickness or shape, according to the angles
that the longitudinal directions of the arns make with the direction in

whi ch the nmetal has been rolled, whereby the arns have the sane natural
frequency. 15 It | Ly, i vept d ' in a print
head- havi ng resi I?feﬁ?icé}’r'i Vi ngeg#ﬁéﬁfeg?/ K H_Zl,\g“s nég%\ép?%gr#'@téf‘gegg%ﬁﬁ ich are

formed of a single aded 4 iRk 1AP A0fedtliches WndiodielSe GAPREGHEd t oget her

at outer ends thereof, the.inprovenent wherein the arns in at |east

one of length, 20  prefephslly) eddi SHOOSD-BEgr2 20 e sl (UL O the angl es
that the longitudinal directions of the arns nake with the direction in

which the netal hagobeamos®lgostitioheiew)rebpéctaBFits corresponding

5 ~armature can be varied.
. The invenfion also comprises, in a print head having
resilient driving arms for driving print elements which
are formed of a single rolled metal as one unit so as to be
connected together at outer ends thereof, the improvement
10 wherein the arms differ in at leést one of length, width,
thickness or shape, according to the angles that the
longitudinal directions of the arms make with the direction
in ﬁhich the metal has been rolled, whereby the arms have
the same natural frequency.
15 Additionally, the invention comprises, in a print head
N\, having resilient driving arms for driving print elements
which are formed of 2 single rolled metal as one unit so
és to be connected together at outer ends thereof, the
improvement wherein the arms differ in at least ome of length,
20 width, thickness or'shape, according to the angles that the
| longitudinal directions of the arms make with the direction
in which the metal has been rolled, whereby the arms

produce the same resilient force.



prodoce the sane resilient force. The invention is illustrated, -merely

Ry éngy of exanple, in the acconpanying draw ngs, in which:- Figure 1 is a
SIU€ el evation view in cross section of a print head provided with an
annul ar rolled netal 5 menber according to the present .
invention; Figure 2 is a front elevatign view of the annular rolled metal .
menber shown in Figure 1; and Figure is a front elevation view of anovKer
enbodi ment of an annular rolled netal nmenber according 10 to the
present invention. Referring to Figure 1, there is shown a print head for
use in an inpact printer such as a wire prlnter which has a front yoke

plate 1 consisting of trggeﬁ“Jegyg %nuthﬂSEﬁﬂedy%e’e%aéf"gﬁetéo consi sting:

of three layers. 15 er manent “nmag 3, whose

North and South polggnAeS {ne%aec;dcwb fiiﬁg'&&tﬁﬁg@t 1h whichand a yoke frane.
4 are mounted between the yoke pl ates non- magnetic auxiliary

plate 5 is secured to tFigurFedl iSW 538€ Qlvhton’ v YRK&dBLas&tdonCoils 6
are wound on cores 7 to actuate eight resilient driving arns 9
of a print head provided with an annular rolled metal
5 member according to the present invention; .
Figurelz is a front elevation view of the-
annular rolled metal member shown in Figure I; and -
Figure 3 is a front elevation view of another
embodiment of an annular rolléd metal member according
10 to the present invéntion.
Referring to Figure 1, there is shown a print
head for use in an impact printer such as a wire printer
which has a froh; yoke plate 1 consiéting of three layers
and a rear yoke plate 2 also consisting of three layers.
15 A doughnut~like permanent magnet 3, whose North and
South poles are respectively indicated at N, S, and
a yoke frame 4 are mounted between the yoke plates 1 and o
2. A non-magnetic auxiliary plate 5 is secured to the

rear surface of the rear yoke plate 2. Coils 6 are wound



® * :
al .to 9a8 (see Figure 2).of an annular rolled nmetal nenber 9. The drivipg. .
arns [err] to [érr] are fornmed integrally with and extend radially fro
annul ar rolled nmetal nenber 5 9 and are connected together a
their radially outer ends. The driving arns 9al to 9a8 are adapted to drive
print elenents. The rear end of each re 7 extends through a hole 2a
forme®in the rear yoke plate 2, and is 10 screwed to the
auxiliary plate 5. Thus, each core 7.can be noved back and forth, for
adjustnment of its position. The annular rolled netal menber 9, which has
the eight driving arns [err] to [err], is nounted in front of the front
yoke plate | and i s epaorees i ¢m adtmatateight yesibient drivingaamysader ring 8,
a stopper plate 10 being nounted in front of the annular rolled t al
nmenber 9., The dri vi nte &, g5 (k8| Figread) afeaprawmuied milléd metak mehbbert % hei r
radially inner ends. Movable yokes (armatures) 11 extend through, and are
secured in, the hol eEhedriving ayms 193 928 are formed igtegyalinyibk amdprint
elenment, is rigidly attached to the front end of each novabl e yoke 11. Each
hammer 12 has an i np2tiePAgradial befren ther pRrulsr cFddeR metalgembey (j st al

end. The rear portiop of each novabl eg/oke 11 extends-through a hole |la

- formed inYhe front 70 Ferennectsy together atThheir xadigldy QWPEce of each

yoke 11 faces the frgn s. The driving arms gal to 9__ are adaipted to drive

‘.“.is

a8

print elements.
~ ' : The rear end_o':.E' each core 7 extends through a
hole 2a formed in the rear yoke plate 2, and is
10 | screwgd to the éuxiliary plate 5. Thus, each core 7 can
be moved back apd fortfx, for adjustment of :_Lts position.
The annular rolled metal member 9, which has

the eight driving arms .gal to 9‘_=l , is mounted in front

8
of the front yoke plate 1 and is spaced from the latter by
15 a spacer ring 8, a sto.pper' plate 10 being mounted in
front of the annular rolled metal member §. ,The driving
J arms 9, to 9 g are provided with holes 9b at their
radially inner ends. Movable yokes (armatures) i1 extend
ttmough, and are secured in, the holes 9b. A print hammer
20 12, acting as a print element, is rigidly attached to the
front end of each movable :yoke 11. Each hammer 12 has
an impactiﬂg projection (print element) 12a at its
distal end. The rear portion of each movable yoke 11
extends through a hole 13.formed in the front yoke plate 1.

25 The rear end surface of each yoke 11 faces the front



end_surface of the corresponding core 7. Each novable yoke 11 is
ically attracted to its respective core 7 against the reésilient- force

o] e -corresponding driving arnms [err] to [err]. Indicated by nuneral 13 ¢
are termnal 5 plates for the coils 6. Referring to Figure 2, the
eight driving arnms 9 to have bﬁgp fornmed integrally with a single -

roll ed a8 netal nenber 9 by press rking. The eight driving arns are

connected together at their outer ends, and extend 10 radially

i nwards. The nmaterial of the arns is rolled in the direction indicated by
the arrow a. As nmentioned previously, it is comon practice to design such
driving arns so as to have the sane. general shape and the sane di nensions.
The present invenkh8@Nsur?@¥&\6¥ thé cotbesponding B2&€r eachk hRvhsrd t hat
driving arns inclined at different angles.to the rolling direction a

exhi bit different y¥eeing' ssMdmktscalipesitiacedd Yo ithe raspactlios rdoreo7[err]
are designed to have different | engths, depending on the angles that the

| ongi tudi nal direatains othe tdesidiert POrce of the padkespbhdingh@rivdngi ng
direction a, so that the arms can have:the sane natural frequency. or
produce the sane rems?jehe 9o cindikated byxaweiral thereetegmiisabf the arns
9a2' [err],[err] may be made equal to 1.032L, 1,030L, 0.997L, respectively,
where LSis the | epdetesoffor khearpdaé. Since 25 the arms [err] to

[err] are arranged symetrically -w th respect '
Referring to Figure 2, the eight driving arms 9

_ to 9a8

metal member 9 by press working. The eight driving arms

have been formed_ integrally with a single rolled \,J-

are connected together at their outer e_nds', _and_ extend
10 radially i.l_'lwards._ The mate:.ri_al of the arms is rolled
| in the directli;:n indicated by the arrow a. As mentioned
prev}lously, it is common practice __t;o giesi_g_z; such
driving arm; so as to héve_ tﬁe same g_enera]_. sha_pe and the
same | dimensiops. The pr_esent invention, however, is
15 based on the fact that driving arms inclined at different
angles to the rolling .direction 2 exhibit different
Young's Modu;l.us. Specifically, thg arms Qa1 to _9aa are
désigned to have different lengths » depending on the
angles that thé longitndinal directions of the__arms
20 make with the rolling airéctiqn 2, so that the arms can
have the same natufal 'frequenc_y or. produce_ the same
resilie_nt force. As an e_xample,. the len_gths pf the arms 951-2,
9a_3' a4

respectively, where L is the length of _thé arm 9_a1. Since

9_, may be made equal to 1.032L, 1,030L, 0.997L,

25 the arms 9_, to 9_g are arranged symmetrically with respect



to the.centre O in this exanple, the arns [err],[err],[err], [err] are
identical in length to the arnms [err],[err],[err], [err] respectively -
.Therefore, the holes 9b in the arns [err] to [err] and the novable ;Q%-

or armatures 11 are not 5 | ocated on the same circle and it\&y be
arranged that the cores 7 are sinmilaBly not located on the sane circle but
are &ki gned with the novabl e yokes 11. As will be appreciated, in the
arrangenent descri bed above, a part of each of the novabl e yokes or
armatures 10 - 11 is nmounted in the hole 9b of the respective driving
armso that the respective print hammer 12 is normally held in an

| noperative position by the resilience of the respective driving arm

energi zation of tH® B REPEFS O dBi this exwmdlRg thecams My shdgerd42 to nove

into its operative 15 position. In Figure 3 there is_shown another

enbodi nent of an atysuP%® 108PHERINkR dengEniter thearng S im Bapr Pas’ head. Thus

in Figure 3 there é; shown an annul ar rol |l ed netal npenber, 109 havi ng ni ne

resilient driving %anESIRECFIVEY - TRFEIRT chhooroles R inthe prpslys

symmetrically vvittkrgspect i t he X- axi The_arns %e_rlﬁ] to [err] extend
ei

radially and are i it gsaﬁﬁdj, %eoﬁﬁgﬁés‘eedy?%égsef’ﬁe?méf“’f are not, v outer
ds. Th h i f . . _ ]
ends. T ﬁaar M havg,cLigs %%g?hé SagL Mg YL a?,'at grmaa%mntjém ﬁ‘g&%" %%fﬂm gg.to the

angl es that the longitudin directions of
: cores 7 are similarly not located on the same circle but

are aligned with the movable yokes 11. -
As will be appreciated, in the arrangement described
above, a part of each of the movable yokes or armatures
10 11 is mounted iﬁ the hole 90 of the respective driving
arm so that the x_'espective print hammer 12 is normally
held in an inoperative position by the resilience of the
respective driving arm, energization of the respective coil
6 &Ausing the print hammer 12 to move into its operative
i5 position.
In Figure 3 there is shown another embodiment of an
N~ | - annular rolled metal member for use in a prin(: head. Thus in
Figure 3 there is shown an annular rolled metal meinber 109

having nine resilient driving arms 109a1 to 109a which

9
20 are formed symmetrically ‘with respect to the X-axis.

The arms 109al to 109a extend radially and are integrally

9
connected together at their radially outer ends. The arms
have the same length, but differ in width according to the
angles that the longitudinal directions of the arms make with

25 the rolling direction a. Thus, all of the arms have the same



Cégg, the rolling direction a. Thus, all of the arns have t.he sane

tural frequency or produce the sanme resilient force. For iAstance, -the
wi dths of the arnms [err],[err],[err], [err], may be 1.039w, 1.122w, 1.083w,
1. 015w, respectively, where wis the wwdth of the arns [err]. The arns_
[erf} 5 to [err] have wi dths which are the sane as that of +{he
arns [err] to [err] respectively, ich are on the opposite side of the*
X-axis. The novabl e yokes or armatures (not shown) rigidly fixed to the
arns [err] to [err] are locatgd on the sanme circle. Al so, the cores (not
shown) are situated 10 on the sanme circle. In the above

nbodi t the d h di tf t I th dt h fh t th
o have the san@eRAh SreTiRBEH e poBPcE, SO CESE e 3&1‘2@%?&? Force. It

is al so possible_to ke t he r|V|
t hi ckness, by makr ngm%n%? FOFY r‘lirég%r fm'i'hecf'mg S eqzé fBgarﬁl‘ioug 4t’he ar ns

“[err] to [err] SQBE/n 'I Qaﬁ fun ?3% gel.‘;az f‘ldlg trr%g d‘_c‘;gyyformand

taper off, the form shape "6 e~ vt (5us arm% Be va thangi ng

the degree to whi, JQPX t 3Re s & £ 16 an;@q . Th %gs may be nmade
to differ from eagﬁt ot her 1?}% Iengtﬁ and/ or w 8tﬁ1 and/ or t hi c¥ness and/ or

shape sn such a wgyiddial nivd wQﬁtﬁJ‘%hﬁéﬁ“ir@% bhife S3MEndtAbE" Blle frequency or
produce the sane resi @%nt force.
arms :l(_)9a2 to _109a5, respectively, which are on the opposite
side of the X-axis. The movable yokes or armatures (not shown) - =
rigidly fixed to the 'arms-109al to 109_, are located on
- the same .c_i_icle._ Alsc, the cores (not shown) are situated
10 on the saﬁe circle,
In the above embodiments, the driving arms have T
different lengths or widt}'-xs so that they can have
.the same natural -fr.eéuehcy or produce the same resilient
force. It is also possible to make the driving arms -
15 different in thickness, by making use of milling or grinding
~ steps. Although the arms 9, to 9 g shown in Figure 2
- take a substantially trapezoidal form and taper off, the .
form 6::- shape of the various --arx_ns-. may be varied by
- changing the degree to which they taper off. Thus, the
20 arms may be made to differ from each other in length
and/oxr width, and/or thickness and/or. shape in such a _
way that all of the arms have the same natural frequency S
or produce the same resilient_ force. o .

The resilient driving arms may thus have the same

25 : natural frequency in spite of the fact that they are formed



frequency in spi'tte of the fact that theyare forned of a single rolled
netal as one unit. Hence, the arnms do not vary in response characteristi
Therefore, when noved at a high speed, they do not mal function. Further,

t hey smay be brought into operation wiAhout delay. 5 Consequent |y,
inproved reliability and print quality can be provided. Al so, the arns can
produce the sane resilient force, even though they are fornmed of a rolled
metal as one unit. Thus, the arnms nmay exert the sanme driving force on the

print elenents, and gpy, Rep %%?ﬁﬂ% s80H 19 °n§a“1}i"—- Hgm%e n[tﬁe ! result,

the dots to be fornmed do no I'n print ness P may prlnt

qual i 1y can be | DT Qethot valy lin/rdepbhsh Thar B! flebfddret al menber

for use in a print head, the'rolled netal ne aving a p ity of

integral radially exigudnBed Q%lélrﬁ% Bt r&&f% nbR! £ LRhEe fInect ed
together at their radially outer ends and which are adapted to

drive print el enment sruﬁdmerlmym@ndé%rowgﬂé hn88 Wpir at {usf kR ERsutaBEHY. Shape

The reési-lient drivi'ng arnms may thus have the same 25. nat ur al ’ijh
&

5 Consequently, improved reliability and print quality
can be provided. Also, the arms can produce the same
resilient force,even though they are formed of a rolled metal
\/ _ as one umit. Thus_, the arms may exert the same driving
force on the print elements, and may bend to th_e same
10 extent. As a result, the dots to be formed do not
differ in print darkness. 1In this way, print quality can

be improved.



gles that the longitudinal: directions of the driving arns ‘make wit-h the
irection : 10 in which the rolled netal nenber was rolled so that *
all the driving arns have substantially the sanme natural frequency and/or
resilient force. 2. A nenber as cl ai nedimctammI—n wiich the drivi.ng

arns differ fromeach other only infrespect: f eir length: 3.
A menber as claimed in claiml in which the“ Hmmﬁu'lgl fer fromeach
other only in respect of their width. 4. . ai red in any

preceding claimin which 20 , each. of .the driving arns tapers
radially inwardly. 12 5. A nenber as clainmed in any preceding claim
in which each of the driving acns 4 3 mr®vided with.a hole adapted to
receive a part of an armature. 6. An annul ar rolled netal nenber
substantially 5 - . as hereinbefore.described with reference to and
as shown in Figure 2 or Figure 3 of the acconpanying drawi ngs. 7. A print
head for use inla pramtaspupanwpdtef metél apambamdbruruseolih e prdetal nenber as
clainmed in any

@ the driving arnms differing fromone another in accordance wth the

head, the rolled metal member having a pl,urélity of

integral radially extending re_silient driv_ing arms

which a.re connected together at their radi-_all;} outer

5 ends and which are adapted tq drive print elements, v
the length and/or width and/or thi;:kness and/or shape
of the driving arms differing from one another in
accordance with the angles that the longitudinal:
directions of thg driving arms make w_i_th the direction .

10 in which the rolled metal member was rolled so that all the
driving arms have substantially the same natural
frequency and/or resilient force.
2. A member as claimed.in claim 1 in which
the dx:iving arms differ frdm each other only in respect

15 of their length.

3. A member as claimed in claim 1 in which

the drit}ing arms differ from each other only in respect

of their width. |

4. .A member as claimed in any preceding claim in which

20 each of the driving arms tapers radially inwardly.



'10 B ., preceding claim 8. A print head for useinaprinter
provided with an annular rolled nmetal nember as ctai med—mchatrm>5, th
orint head having a plurality of armatures a p h of which is
nmounted in the 15 hol e of the respec 'Ml@" Hml each
armarure being provided with a respecfive prin h S
norned y held in an i noperative position by the reS|I|ence of the
respective driving arm a plurality of electronagnetic neans bei ng provided
each of 20 whi ch, when energi zed, causes the respective armature
to nove its printing elenent into an operative position.. 9. A print

head as clained in claim8 in which each el ectronagneti c neans conprises a
core whose position % th Acwrber a cilaimesodineuwopxkaeding mdeime can be

varied. 5 10. A print head for use in a printer substantially
as herei nbefore desct® U@écmﬂaﬁthreﬁ dhendeiviing ayasats prewdsd withe
acconpanyi ng draw ngs. In a print head having resilient driving.

arms for driving prlﬂthcéFemtgdvﬁ'ﬁ Eﬂ"%ﬁr"é PRIFEJoHrangammatyre. 10
rolled netal as one 1%{{:ut SO as t](? gonnect ed toget her at outer ends
t hereof, the inprovehent wit AsnRiqn, Folled metal member substantially

5 ~'as hereinbefore described with refe#enqe to and as
shown in figure 2 or Figure 3 of the ;cccmpanying

: drawings.

7. A print head for u;e in a printer provided with
an annular rolled metal member as claimed in ény

10 preceding claim,

‘ 8. A print head for use in a printer provided
with an annular rolled metal member as claimed in
claim 5, the print head having a plurality of
armatures a part of each of which is mounted in the

15 . hole 6f_the-respective driving arm, each armature
being pr&vided with a respeétive printing element

N which is normally held iﬁ an inoperative position by the -

resilience of the respective driving arm, a plurality
-pf electro-magnetic means being provided.each of

20 - which, when energized, causes the respective armature
to move its printing element into an operative

position.
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each electroemagnetic means. canprises a core whose
position with respect to its corresponding armature

can be varied | _

10. A print heed for use in a printer substantially
as.her.ei'nhefore deecribed with reference to and as
shown -in the accompanyihg drawings. _ | -
11. In a print head having resili_eht driving arms
for ariving priht eleme_xits which are 'forme_d of a single
rolled meta.ll. .as.or'xe unit so as to be connected together
at outer ends thereof, the improvent wherein the

arms differ in at least one of length, width, thickness
‘or shape, according to the angles that the longitudinal
directions of the arms inake with the direction in which
the metal has been rolled, whereby the arms have

the same natural frequency.

12. In a print head having resilient driving (%

arms for drivino print elements which are formed

of a single rolled metal as one unit so as to be
conencted together at outer ends thereof, the improvement
wherein the arms differ in at least one of length, width,
thicknees or _sha;ie, according to the angles that the
longitudinal directions of the arms make with the
direction in which the metal has been rolled, whereby

the arms produce the same resilient force.
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