1 . 2192367 "METHOD:- OF MAKI NG A W RE PRI NTER' The
present invention relates to a nethod of making a wire printer and to a
wire printer nade by said nethod. In typical wire printers, printing wres

are slidably guided via a plurality of guide nenbers.such as a fronzﬁga2
3b

gui de, an internediate guide, and a rear guide. These front, inter

and rear guide nenbers are separately inserted into grooves forrred on an

i nner surface of the interior of a head frame at a predeterm ned spacing
from each ot her. TheMEFEORIOF MAKEINS QUWIRE PBIWERRS are secured 10 to the
grooves by suitable fixing neans, e.g., adhesive agents. Such an
arrangenent is disclosed, for instance, in U S. Patent Specification No.
3,802,543. It should be noted that the slidi ng characteristics of the
printing wires are esserfheaPrgseii F¥pREéPnhyelates 15 2 npEad périeakiageur acy
of the front, intermediate, and rear guide nenbers with respect to each

ot her. Specifically,2 WhEe RFEPEeHRA &8(:11?"&69 Brénkee Padreby (s3he meidod.

d d mb I d h
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when 20 the front ?%%&gegoga/fu%liggh %Léa UI e@%”g&éﬁ asre* %rted.

into andthenflxedqun e grooves 0 ramne,
5 guide, an intermediate guide, and a rear guide. These

front, intermediate, and rear guide members are separately
o/ inserted into grooves fo:med on an inner surface of the
interior of a head frame at a predetermined séacihg from
each other. Thefeafter, these guide members are secured
10 to the grooves by sﬁitable fixing means, e.g., adhesive
agents. Suéh an arrangement is disclosed, for instance,
in U.S. Patent Specification No. 3,802,543.
It should be noted that the sliding characteristics
of the printing wires are essentially influenced by the
15 . positional.aCCuracy of'the front, intermediate, and rear
guide members with respect tb each other. Specifically,
the positional accuracy between_the.front and intermediate
guide members substantially decides the sliding characteristics.
In accordance with the above-described guide arrangements, when
20 the front, intermediate, and rear guide meﬁbers are in#e;ted
into and then fixed in the grooves of the head frame;_
jigs are required to position these guide members relatively
to each other with high accuracy. However, the need to
use jigs for relative positioning reduces efficiency.

25 An object of the invention is therefore to provide

------



jigs are required to position these guide nenbers relatively to each other
wi th hi.gh accuracy. However, the need to use jigs for relative positioning
reduces efficiency 25 An object of the invention is therefore to
provide - . -°2 - a method of neking a wire printer by means of which
slldabhklty of the printing wires can be inproved in a sinple manner and
the assenbly of the wire printer can be made nore efficient. According to
the present invention, there is provided a 5 2 nmet hod of making a wire
printer head conprising a head frane havi ng gui“dé nenbers for gui di ng

i nti f hea h h
B e guide assenbh yRHAPRIPE BHEARSBSY %e?y%"ﬁtegfhvd@e Bhs o it 5T ERRaRHy e
di st al d ti t d f
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sl i dably gui ding e portirons wWires so as to
P oduci ng the saot g2 sEMER IR HEL: ?ﬁeaﬁ?ﬁﬁﬁr‘érzv. % e e
gui de for slidably 9U|ﬂéé&di€é‘rtopﬁié PBSerft! 1hVhtRbh NitinBPe Wis' S§oﬁ%@dv\b' chis
di sposed to the rear of said |nterneglate gui de. 15 he gui des of
the said W re gui gnaasefbakifPy Piredpsiititrellead comprising a head frame having
guide members for guiding printing wires of the printer head, the
method comprising pre-assembling a wire guide assembly which
comprisés a front quide for slidably guiding distal end portions of
the printing wires and an intermediate guide for slidaﬁly guiding
10 intermediate portions of the printing wires so as to connect both
of the said guides together as an assembly, and thereafter
introducing the said guide asseﬁhly into a head frame provided with
a rear guide for slidably guiding rear portions of the printing
wires and which is disposed to the rear of said intermediate guide.
15 The guides of the said wire guide assembly may be assembled
together by introducing projections of one guide into holes of
another guide.
The projections introduced into the said holes may be
retained therein by adhesive or by welding.
20 - Alternatively, the projections may be a force fit in the said
holes.
One of the guides of the said wire guide assembly ﬁay be
provided with spacer members which are brought into engagement with
the other of the said guides when the wire guide assémbly is

25 ‘pre-assembled.



t oget her by introducing projections .of one guide into holes of another

gui de. The projections introduced into the said hol-es may be retained

t herein by adhesive or by welding. 20 - Alternatively, the
projections may be a force fit in the said holes. One of the guides Qtjthe’
said wire guide assenbly may be provided with spacer nenbers which are v
brought into engagenent with the other of the said guides whéen the wre
gui de assenbly is 25 pre-assenbled. - 3 = 3 - Preferably the wire guide
assenbly is introduced into the head frane in a direction perpendicul ar ‘to
the direction wmhefErabhy thei wirenguide essemtilynds tintoodcedhénteatief r ane. The
front guide of the wire guide assenbly may have | ateral 5 edge portions
sl i dabl e headyfoamesinf ardigection perpenddrulat toothe Hér¢msdonfwhrich el
extending in the direction in which the said wire guide assenbly is _

i nt r oduceRFinting t(wicepcextendsphroughcther bead Jupme- of the wire gui de assenbly

may have a resilient glate integrally formed therewith extending in the
sane The front guide of the wire guide assembly may have lateral

5 edge portions s;i@able in grooves formgd on the inner wéll d£ the
hegd frame and extending in tﬁe:direction in which thg-said_wire
guide assembly ié introduced inte the head:fram@, .

The.front guidg of the wire gquide as#emply may haveia
resilient platg_integfa;;y formed therewith extending in the.same

10 direg;ion as tﬁat.in which'the.said wire guide assembly is
introduced intQ_the head frame, this_resilignt,plate having at its
distal end portion_§ p;ojection snap-engaggable into:an_engagement
héle_in the.head framg when the said wire guide assembly:has,been
fully introduced into the head frame;

15 The.intermeaiaﬁe guide may have at least one projection on
its rear surface which engages a portion of the frame when the wire
guide assembly is introduced into the head frame.

The.inventipn al;o'comprises a wire printer when made by the
method set forth above.

20 The invention is illugtrated, me:e;y by way of example, in
the accompanying drawings, in which:-

Fig. 1 is a cross-sectional view of a principal part of a
wire.guiding.appaiatus forming part of a wire printer according to
a preferfed eﬁbodiment_of the invention;

25 Fig. 2 is a side view of a guide assembly comprising front



10" direction as that in which the said wire guide assenbly is introduced
into the head frane, this.resilient plate having at its distal end portion
‘a pr-oj ection snap-engageabl e into an engagenent hole in the head franme when
- tthe sai-d wire guide assenbly has been fully introduced into the head frane.
15 ™ °  The internediate guide may have at |east one projection on its
rear surface which engages a portion of the frape when the wre guide
assenbly is introduced into the head frame. The™i nvention al so conprises a
wire printer when nade by the nethod set forth above. 20 The
invention is ill I, aerel y. . Le,_.l h co [
drawi ngs, in \/\/me%:{ﬁdt ;_ﬁ‘ fi?e‘g’fe"ﬁes gé"%ér/sd\é\@%%%% ?éﬁgﬁev?sesv?/g(b)#y g‘%ﬁ"rﬁ %g?'/ ‘%grt
of a wire guidi i rt,,of a wire printer according to a
preferred enbod?%eeﬁtg{?%{%g %l%\%’g]n{}?gga 2-15 Fig. 2 is a side view of
a guide assenbly compgigpi AYid OBtar vidk el Eﬁ@rg'ﬁﬁﬁéaés%eﬂﬂﬂ%f,siélez,sadrﬁ
gui de assenbly form ng part of the structure shown in Fig. 1; Fig. 3 is a
rear view of the gui deigsgeidlaycfdssEbetidnalRfeli §f thei guideCisiehblfGlakenal
vi ew of the guide assenbly taken '

5 along the line IV-IV shown in Pig. 2.

In Fig. 1 there is shown a wire printer having a front or

" distal guide 3 and an intermediate guide 4 for guiding printing

wires 2, the front and intermediate




5 along the line V-1V shown in Fig. 2. In Fig. 1 there is shown a wire
printer having a front or distal guide 3 apd an internediate guide 4 for |
guiding printing wires 2, the front and i @ ernedi ate gui des 3,4 being )
arranged in front of a head frame 1. As will be described hereinafter,apoth
the front and internediate guides 3 and 4 are integrally assenbled in a¥

~prior assenbly step before being inserted into the 5 head frame 1. A
rear guide 5 for slidably supporting rear portions of the printing wires 2
(only one of which is illustrated in Fig. 1) is nounted on a holder unit la

formed at a rear end of the head frame 1. A printing pin-6 is fixed to the
rear end of eachopifier Bné beipg arrapged ingfeprtsofimdead \fram Yecovery spring
7 rearwardly with respect to the direction in which it is noved during the
printing operati 8f.viddche dasgribedehereidafRer mgopt e Fentnaibuch with the
di st al _port ion of a respective_printing lever 8. The end f%%l on of eac_h' of
the printing | evdpkexpegsate 9}%‘3% vob I%ya’é%ﬂﬁ‘ﬁf*?ﬁilyaﬁfepg glessed
against the rear end Of .8, &B3PoHeb Betbra BOGY ERLG I B &nd eSPECti Ve
5 head frame 1. A rear guide 5 fbr-élidabiy.sﬁpﬁbrtiﬁg'
rear.portiohs of the printin§'wires 2.(on1§ bne Qf which_
is illustrated”ih'Fig; 1) is mounted'én a hoider ﬁﬁitmyg
formed at a rear end of the head frame 1. A printing
pin 6 is fixed to the rear end of_each printing wiré-2; . k*)
10 and is biased via a recovery spring'7 rearwardly with
.respect to the direction in which it is moved duriﬂg-the
printing operation. Accordingly, each printing pin 6 |
is in tbuch with the distal portion of a respective printing
lever 8., The gnd portion of.each of the printing levers 8
15 is pivotally supported, and is depressed.against the ﬁear
end of a respective U-shaped core 10 via a respective
compression spring 9.
Driving coils 11 are wound on the U-shaped cores 10. \_J
When the driving coils: 11 are eheigised, the cores 10 are
20 energised to effect magnetic attraction of the printing
levers 8, so that the printing wires 2lcan be advanced in thé
printing_direction, i.e., towards the left as seen in Fig. ;,
against the spring force exerted by the recovery"éprings 7.

A head cover 12 is positioned to the rear of the compression

25 springs 9, aﬂd is fixed on the head frame 1 via screws



coﬁpression spring 9. Driving coils 11 are wound on the U shaped cores 10.

When the driving coils 11-are energised, the cores 10 are 20 ener gi sed
to effect nagnetic attraction of the printing |levers 8, so that the
print{mg.wires 2 can be advanced in the prijting direction, i.e., towards

the I€ft as seen in Fig. 1, against the spring force exerted by the
recovery springs 7. A head cover 12 is positioned to the rear of the
conpressi on 25 springs 9, and is fixed on the head frane 1 via screws
(not shown). Pillars Ib integrally forned on the head frame 1 pass through
the head cover 12. A danper 13 is provided in front of the conpression

springs 9 so as to ahagt RnbwPACt pEXAIEe RYtéNR1DY | kB dre¥RE heBaWhen they
5 have been returned to their home posttion. It should be understood that

al though only one prispindd Phss tRraiR X BeBEIdRERUWICt | & dhinpye f3hesefor is
illustrated in Fig. 1, in practice a plurality of such printing wires and

el ectromagneti c dri vegsovidedeirfeyrel dfnthd @oip e spén HpRingsl® so as to
Referring to Figs. 2-4, a guide assenbly constructed of the front or distal
gui de 3 and the i nt enhsakbatepapti egerted by the printing levers 8 when they

5 have been returned to their home position.

It should be understood that although only one printing
wire 2 and an electromagnetic drive therefor is illustrated
in Fig. 1, in practice a plurality of such printing wires
and electromagnetic drives are employed in thé wire printer.

10 Referring to Figs. 2-4, a guide assembly constructed
of the front or distal guide 3 and the intermediate guide 4
will now be described in detail.

As is easily seen from the drawings, a rectangular
tubular side wall 3¢ is formed on the front guide 3 at

15 a rear surface of a plate 3b in-which a plurality of quide
holes 3a are formed for guiding the printing wires 2.
On the rear surface of the side wall 3¢, a plurality of
u projections 3d and 3e are formed for positioning the
intermediate guide 4. The intermediate giu‘.de 4 has a
20 plurality of guide holes 4a for guiding the ptinting wires 2
and is shaped as a plate. The intermediate gﬁide 4 also
has positioning holes 4g' and 4¢ (Fig. 3) that are engaged
with the projections 3@ of the front guide 3. The
intermediate guide 4 is lintegrally connected to the front

25 guide 3 by fixing the projections 3@ in the positioning



wi Il now be described in detail. As is easily seen fromthe draw ngs, a
rectangul ar tubular side wall 3c is fornéd on the front ‘guide 3 at 15 a
rear surface of a plate 3b i.n which a urality of guide holes 3a are _
formed for guiding the printing wires 2. On the rear surface of .the__s-i-de;
wall 3c, a plurality of projections 3d and 3e are fornmed for positioning”
“the internediate guide 4. The internedi ate guide 4 has a 20 plurality. of
gui de holes 4a for guiding the printing wires 2 and is shaped as a plate. -
The internmedi ate guide 4 also has positioning holes 4b and 4c (Fig. 3) that.
are engaged wth the projections 3d of the front guide 3. The internediate
gui de 4 is integhetesy4bANelE Y. CEPIWANG (Bhpdbesive 3Ange W2t xing the
projections 3d in the positionin . holes 4b and 4c %ﬁ eg’pééhoy ng an

adhesi ve agent, . VPEHRE| %@ BFSRFPUSR LPsSrEL FESIHGER | SR hiPue. Even if

the projections 3d are,a I Q@se fit.in tgjsre%gos'tei on!ispgohol ezwg and 4c, the
front guide 3 mab WHEEERT ¢] F PhECISH EF dli % PSS M PPE 20 which it
- has been so assegbled by, 333° PRIk "Guidl®s WhiyIBe ARIGILA Yo' DAL shDEAARL L r ame
1. When this has = - . - _
5 guide 4 to which it has been so assembled by assemblix_ig
the guide assembly into the head frame 1. When this has’
been effected, the_ projections 3e function as a spacer
since they are in touch with the front surface of the
intermediate guide 4. However a_pmjection 3£  Which is o/
10 semi—_circular in cross section, and semispherical projections
_ 42 are respectively formed on _1_;he_ front surface of the
front guide 3 and on the reax surface of the intermediate
- guide 4.
During the process c_>f assembling t_he printing head.

15 the guide assembly is formed by assembling together_ the
front guide 3 and the intermediate guide 4. Then, the
relative positional accuracy between the front guide 3
and the intermediate guide 4 can be maintained at a 'hig_h W/
lev_el without utilizing jigs by respectively engaging the

20 projections 32_ in the hole__s 42 and_4£ of the intermediate
guide 4.

The gﬁide assembly is held on the head frame 1 by
employing the fo.l_lowing construction.
: :As__is.illustféted in Fig. 1, the entire guide assembly

25 ‘is pushed against the front wall lf of the head frame 1 by



been effected, the projections 3e function as a spacer since they are in
touch with the front surface of the internediate guide 4. However a
projection 3f, which is 10 sem -circular in cross section, and

sem spherical projections 4d are respectivg&y formed. on the front surface
of the¥front guide 3 and on the rear surface of the internedi ate guide 4.
Durg ng the process of assenbling the printing head, 15 t he gui de assenbly
is formed by assenbling together the front guide 3 and the internediate
guide 4. Then, the relative positional accuracy between the front guide 3
and the intermedi ate guide 4 can be naintained at a high |evel w thout

utilizing jigs by rezgg&thfl%gﬁg%&e%qs%toge l‘?élj_ﬁlateorli @f:tthg:%o%q in the

hol es 4b and 4c of the 1'n e gui e asse y is held on

the head franme 1 by g.gpttl él JTo M gﬁﬁl%lg%ggs q@n%fdégt bPtheAbnres Walustrated

in Fig. 1, the entir e asse I s pushed against the front wall

?—f OI the head frameqg @ﬁé head 28&khd 100 A8 SdfletpdaR 9:@03%93:.6)453743 £fmed the
ron

on the rear surface of the intermediate guide 4 are engaged
5 with a wall lg.of the head frame 1. Consequently, the
entire guide assembly can be stably held within the head
frame 1 by engaging the projection 3f formed on the front
surface of the front guide 3 with a positioning hole ig
formed on the front wall 1f. A window hole le is provided
10 in the front wall lfj through which the printing wires 2
can pass.
Further, it is evident to those skilled in the art
that other modifications can be easily conceived without
departing from the scope of the present invention as defined
15 in the claims,
As has been described in detail, particular advantages
arise from the fact that the task of assembling the printing
o/ head can be made considerably more efficient since a guide
assembly is used which includes front and intermediate
20 guides 3,4 vhich have been integrally formed in the preceding
step of assembling the printing head. Specifically, since
both the front and intermediate guides are assembled to
form an integral structure,'sliding of the printing wires
is assisted and positional accuracy between these guides

25 can be maintained at a high level. Consequently, the



- guide 3 into holding grooves 1c forned on the inner wall of the head franme .
1. As a result, the projections 4d formed on the rear surface of the °
intermedi ate guide 4 are engaged 5 with a wall 1d of the head frane 1.
Consequently, the entire guide assen‘gl y can be stably held within t h&¥head
frame 1 by engaging the projection 311 fornmed on the front surface of the
front guide 3 with a positioning hole 1g fornmed on the front wall 1f. A
wi ndow hol e 1le is provided 10 inthe front wall 1f, through-which the. -
“printing wires 2 can pass. Further, it is evident to those skilled in the
art that other nodifications can be easily conceived with.outF departing from
t he scope of the present inventi .g&ﬁg@ { e dhébprinting WET€Fai ns. As has
been descri bedsliidabitidy] ',re?}ﬁ'rrﬁgcur}ar advgﬁﬁges arise from.the fact that
the task of assenbling the ri.ngéqg‘__geﬁq,pqamdimenadéheﬁﬁﬁt&éf%&ﬂ%/ nor e
ef ficient. si nceambgu¢afd1¥s¥ Fy i's used which includes front and
i nternedi ate 20 gui des 3,4 which have been integrally formed in the
precedi ng stepaws¥ 3¥senbl i ng ‘the printing head. Specifically, since both
the front and internediate guides are assenbled to forman integral
structure, sliding of the printing wires is assisted and positional

accuracy between these guides : : _



25 can be maintained at a high | evel.  Consequently, the slidability
requi red for supporting the printingwires can be easily reallzed in a

si npl'e manner wi t hout utilizing any jig. * C L S * CLAIM 1.
A nethod .0f making a wire printer head conprising a head frarre having gui de

nmenbers for guiding printing wires of the 5 printer
conprising pre-assenbling a wire guide assenbly whi ch' "IH ﬂ"m L
guide for slidably guiding distal end portionm af the pri Ntl ng e re

i ntermedi ate guide for slidably guiding internediate portions of the
printing wires so as to connect both of tkeams d gui des together as an
assenbly, and 10 thereafter introducing the said guide assenbly into a
head frame provided with a rear guide for slidably guiding rear portions of
the printing wires and which is disposed to the rear of said internediate
gui de. 1. A method of making a wire printer head comprising a head

frame having guide members for guiding printing wires of the

5 ' printer head, the method'comprising pre-assembling a wire gquide
assembly which comprises a front guide for slidably guiding distal
end portions of the printing wires and an intermediate guide for
slidably guiding intermediate portions of the printing wires so as
to connect both of the said guides together as an assembly, and’

10 thereafter introducing the séid guide assembly into a head frame
provided with a rear guide for slidably guiding rear portions of
the printing wires and which is disposed to the rear of said

intermediate guide.

15 2. A method as claimed in Claim 1, in which the guides of the
said wire guide assembly are assembled together by introducing

projections of one guide into holes of another guide.

- 3. ° A method as claimed in Claim 2, in which the projections
20 - introduced into the said holes are retained therein by adhesive,

welding or a force fit.

4. = A method as claimed in any preceding Claim, in which one of
the guides of the said wire guide asseﬂbly is provided with spacer

25 members which are brought into engagemént with the other of the



15 2. A nmethod as clainmed in Caim1, in which the guides of the said--
W re guide assenbly are assenbl ed toget her t&#l[_qg_qc’iﬂg_p_[_oi_ect I.ons of.
one guide into holes of another guide. 3. met hod as claimed in-Caim
2, in which the projections 20 i ntroduced | “ m“e_s- are™ s
“retained therein by adhesive, welding or a fom‘l“imnﬂmf“ ‘ met hod as™
claimed in any preceding Claim in V\/nichl!dne of* the guites of the said wire

gui de assenbly is provided with spacer 2 menbers whi ch are brought into
engagenent W, e other o

h t. f t.he saj d _gqui des when the wJye guide
assenbly i SPPeTHESE T I wire quids, ?n%s(f%égyc saPﬁ%?sfﬁgbat#;# *pr ecedi ng
Claim in which the said wire guide assenbly is introduced into the head

frame in a b di rection perpendicular to the direction which the printing

W res extend thrzpu,q@hwsshsﬁm&aaﬁ?-an§_-prece&ixgggbfﬂfeﬁn,aanc&ﬂaﬁeéné rsagsai m 5,

in which the front.guide of the said wre gui assenbl'y has later edge

portions slJjidgahhfigeNaddembly WO DN SFoduebdBGt8Ntld Rehd HFam¥aid aOf the head
frame and extending in the direction in which the said w re ‘gui de assenbly

i s intsoducadettiion pérpenaichlfarad® . thé. direchisi®iwh@eh aheChinidgi Wirdsai m 5 or
Claim6, in-which the front S S
extend through the head frame.

6. A method as claimed in Claim 5, in which the front guide of
the said wire guide assembly has lateral edge portions slidable in : :
10 grooves formed on the inner wall of the head frame and extending in

the direction in which the said wire guide assembly is introduced

into the head frame.

7. A method as élaimed in Claim 5 or Claim 6, in which the front
15 guide of the said wire guide assgmply has a resilient plate
.integ?al;y formed therewith_extgnding in the same direction as that
in which the.said wi#e guide aséembly is introduced into the head
frame, this resiljent plate having at its distal end portion 5-
projection snap-engageable into an engagement hole in the head
20 frame when the said wire guide assembly has been fully intioduced

into the head frame.

8. A method as claimed in any of Claims 5 to 7, in which the
said intermediate guide has at least one projec;ion on its rear

25 surface which engages a portion of the head frame when the wire



15 gui de of the said wire guide assenbly has a resilient plate
i'ntegrally fornmed therewith extending in the sane direction as that in
which the said wire guide assenbly is introduced into the head frame, this_
resilient plate having at its distal end portion a projection
snap-.’éﬁg’ageabl e into an engagenent hole in the head 20 Jm

said wire guide assenbly has been fully introduced into ,mmmﬂmmm
A method as claimed in any of Clains 5 to 7, %,g whi ch t'he *saffd Fnt®rredi-at e
gui de has at least one projection on its rear'25 surface which engages a
portion of the head frane when ,the wire i de assenbly is introduced
into the head f93fig aspembly As introduesd r’rﬁﬁ?%‘eah?#é‘b‘f‘?m er substantially
as herei nbefore described with reference to the acconpanyi ng draw ngs. 5
10. A wire printer head nmade by the nethod clained in any preceding

G aim 9. A method of making a wire printer substantially as

hereinbefore described with reference to the accompanying drawings.

10. A wire printer head made by the method claimed in any

preceding Claim.




