AN | MPACT TYPE DOT PRI NFER AND A METHOD OF- DETERM NI'NG A PRI NT STARTI NG

- PCSI TI QI THEREFCR The present invention relates to an jnpact type dot
printer 'and 5 ~ to.a net hod of deternmining a print starting pogition

% herefor. I‘rrpact type dot ‘printers are known which conprise a p%]}ﬁﬁ]ﬂﬁﬁad
havi ng an el ectromagnetical |y driveable prignt hammer- extendi ng therefrom-
substantially inthe direction in which a recording nediumis fed, and a

"platen rotatably disposed in confronting 10 relationship to the print

hanmer with a plurality of axi e Lons on its
ci rcunfey ence. The print ha ﬂ}ﬂé&q B % table to hit the
projecthions one at a tine foLANMRRKETHC EUERMININGOt s of dot-matri X

characters on recording r’regtpﬂfm‘ g@lhﬁquvq%gﬁm R and the projections

of the platen. 15 UnliKe"Wre printers and o ypes of printers, the"
positions of printed dots are determ ned by the p05|t|onal rel ationship _
“between the print hZmapresent idvenpion eelatessmoan tibpadt @i dot Printext bfd NG

pul ses are genegat ed, Qynaus8 nslg ,_Imqgnﬁp 1 SS e
energi zabl e in synchronism wt rg%at I O of&ti%l t%gﬁ e!ﬁ %3%?%& L 1’e%d’:fl m ng

signal conprises a pulse-free blank which is 20 used as a reference to

detect the rot atlonahpaaeStytpbodbﬁ)briﬁﬁrﬁfﬁbel&idwﬂ%ieﬂ Joheﬂsatemr%éﬁgrféﬁect
to the prlnt hanmer

re specificall ections on
platen is arranged ?’(’)vybﬁgei’“ ?ﬁ '%P'P?ﬂ“eﬁ’a‘?ﬂi&’ ‘f‘&"?’&ﬁ %Fr"ﬂ'“?’o\ﬁ"ﬁ?"dé“%lot o
matri x when the firthergfrom subshantialdiysin shésidgertidn tin vhichpal meoctding 25 |

bl ank arrives. The pddighi i0e882dnk S ?Q%‘:%Ql ??ﬂa?laﬁ%aﬁi%Qaéﬁ(ﬁxemLént{;Qg

syhchronismwith the platen at a cerfain rela nmeans
tansni ssi on g&lr tf%‘ﬁi%héhﬁ%ﬁh?r@&ﬁ%m*aﬁ%aﬁwﬂégﬁ ofA akiale ridgesor
detects when the préniicatechtats baattas cordiff@reRos) ttﬁlprin& Ratmidh: £ arting

p05|t|on Is determ b, eren the first pulse-

bl ank whi ch arri vesgﬁ;lt g%etl eycﬁ!rd?ﬁi’qna% ée‘%' ?‘fﬁt"ﬁ% %Sr’r%t J&ﬁ'{ g?i‘

Since there are son?%&éﬂ%!hwmépmpfl #%netniﬂmmrsmgeacondd-wn
medium fed between the hammer and the projections of the platen.

§ ’-1_5_. : ﬁﬁlike wire printers and other types of printers, the positions
' " of printed dots are determined by the positional relationship
’ ‘between the print hammer and the projections on pﬁhe platen. Print
timing pulses are: generated by a sensor attache_d_'to a traxismission
gear and energizable in synchronism with rotation of the platen.
Such a print timing signal comprises a pulse-free blank which is
_ 20  used as a reference to detect the rotational position of the
'\/ ' projections on theplaten with respect to the print hammer. More -
' - 'specifically, one of the projections on the platen is arranged
~to meet the print hammer to form a first row of a dot matrix
when the first print timing pulse subsequent to the pulse—free
25 ' blank arrives. The printing head is movable in spacing
'~ increments in synchronism with the platen at a certain relative
speed by means of a txansmission_ gear train, a clutch mechanism,
.and a carriage. A home sensor detects when the printing head
leaves a home position. A print sﬁarting position is determined'.
30 by using as a reference the first pulse-.free b'la.:ik which arrives
' after the printing head has left the home position. Since there
are some backlashes inherent in the transmission gear train .



-2- and ot her internediary nmechani sns, the signal generated by the hong,
sensor and the signal generated by the sensor attached to transm ssion gear
traf™ tend to undergo a relative phase shift which,can result’in the ¥
printing head starting to print at 5 different p03|t|ons on different "
lines, and hence'to print characters in staggered positions. |t has been-
customary practice to try to overcone~thrs probl em by manufacturing the
parts of the dot printer with increased precision so as to reduce the

armunt of backl ash.in the system as h as possi Such an approach
5, however, di sABY SRS é‘&%"ﬁ?ﬁy R ?h’e Rﬁ?ﬁ]‘fﬁ?ﬂeﬁ?? b%dg‘ﬁs,pof t he
dot .printers, antoms sensnn’eadlmy sighal seabmd bynpbe sehsar aﬂ-.aaue:ld:o k..~
mechani cal backl %ﬁé}%mt efeel Eéa‘ééié: CEQE0 %l 'Eeifatﬁ?eoﬁﬁ seOlnildie

present invention re Is provided an i npact.. dot nter
conprising: a rotBtdbFer mea?%inﬂe PEinting Mead %?éﬁﬂ“ﬁn%@l‘%“‘? Bdm a hone
position in 5ncremhtr&nt r}aosﬁtﬂ:lnsexsﬂ dofEqran®llines ! and henéxits iinthe pl aten

for formng dot- %Ei%e %ésaspg %n &@ggg leghanEq’#mﬁﬁgl t i oned between

the platen and t ucrng a print W gnal in
synchroni sm wi t hprmtéFécﬁv GthﬂQeO‘pﬁr&m this @roblpmaby 2@nufacowpingsthey a

plurality of pul sessiBl dhiePabe grideee P ncaRalS pkiiiaBb ddCUa 102 MOME
si gnal "when the r|nt|n I's_nmoved away f rom? hone -posi ti-on;

~counting neans f&PEEUHLS ﬁ3°‘ﬂ$e°5$‘§§%“8fi?ﬁ§°pﬁysﬁ?“ta?n‘?‘ﬁ@ 8% §AsFOPom t he
production aé.theudtoar appguad:h w8} iHowevex ,adisadeantafeduscad istsingrebses thee

bl ank 25 duringgg o i D ng 4 N ory ti '
oper ati on; storage means ? &%ttgr%]m%t ,d_%g: ?ﬂdaag ggjéea?'ékgt Figgi |pu
bet ween t he ‘pri nBlRqsy Hepospihle t‘am"m@eﬁbﬂéﬂs}@#&klmﬂ Iroupketiedy of t he.
nunber of pul ses counted durlng_the .pr e- spaci-ng operatlon and neans for-

Sre s uat s MR son SR8 rlh oF AP PRFRREBER, BRER T " O
oper ati on. Pref epaistified tanc impastsiotc typp oplntari mp::sn@i ea:treﬂamiarmttsal |y
after the pggnteg pﬁﬂtﬁ%ﬂeﬁ?mg £rom a home position in increments in .
| a direction parallel to the axis of the platen for forming
dot-matrix characters on a recording medium positibned between
the platen and the head; means for producing a print timing
signal in synchronism with rotation of the platen, the signal -
20 _conprising a plurality.of pulses and a _pulse-frse blank; means
| for producing a home signal when the printing head is moved
away from the home -'positicna ‘counting means for c'ounting the .
pulses of the print timing signal from the production of the
~ home signal until the arrival of the first pulse-free blank
25 Quring a pre—spacinq operation and during a normal ‘printing
ocperation; storage means for storing data related to a phase
relationship between the print timing signal and the home signal
on the basis of the number of pulses counted during ‘the
pre-spacing operation; and means for setting a _print starting
30 position in depen_dence--upon a comparion of the stored data .
~ and the number of pulses counted during a. printing operation.

Prefera_bly,_ the pre-spacing operation is effected autcmatically
‘after the printer has been actuated. '



13- The pl-aten. may have a plurality of angularly spaced projections around
"the p(f.{ phery thereof, the projections extendi ng al ong the |ongitudinal
AXi's the platen. The printi'ng head may conprise a print hamrer which is
actuatable '5 to strike the _projections on the platen. The neans for
producing a print timng 5|gnal My conps 8se a wheel  which rotates with the
_platen and whi ch carries a plurality of indications around the periphery -

t hereof corresponding to the pul ses of the print timng signal. The wheel
may carry 27 equal | The; platep magy bavel Rceurahttyof rngulardy viriaced cor r esponds to

3 indications bet weﬂbj&bﬁohsra&buﬂmdhbaﬁéﬁbﬁ@ycaiézasﬁ, A€ GRbSIdGo4e a second
aspect af the present ent %Rf é‘?“?’gs’;ﬁg |ded a_nethod of determning a

print starting p05|?xon s Rt Hhe RIAsPRsi TP a

rotatable platen, aplﬁ-stinqahem mAy domprisen® giriet fhagmen whixie ipaichatablée N

‘increnments in a5d| r@%%&%éb&@ie&@oﬁ!"%n%s Qfeehhe platen for formng
dot- matrix characters on a recording nmedi um p%3|t|oned between the platen

- and the head, the nmethod conprjsing the steps: producing a print timng
Si gnal in synchr oni THe nédns fdsuepfmtﬁ:ﬁh@ra gﬂﬂth&iﬁﬁg sighal @Ry doRBrfdednal

conprising a- pIuraI| and S ree rodu0|n a hone

si gnal when the pri n‘il g™ i@H °:%§t m)vé%‘%& ﬁ# af"Ré'%ﬁS

counting the pul se@%ﬁn@mtmﬁmermw m@m&érﬁ ltbq:rqcﬁecqmeahmﬁmtafﬂhhe

home signal until thsas devatle phidd RiddngShi %%@i%ﬁ K th &gutm%
ase re I p en

pre-spacing op tion; stor data relfate

the print timn @?&F‘?&r‘r&i‘i OB LR 3 3R "Bﬁ“”t ﬁ@“ﬁ?&g?%dsop t%é“‘ﬁt‘}ﬁfb’éﬂ“sof

pul ses count ed dur|hegwe¢tetpee£irspandn;psmpmabamnscount| ng the pul ses of
‘print timng signal fromthe production of the honme signal until the

arrival 30 of the first pulse-free blank during a printing operation,

and setting a print® °§P’é‘?’t‘\9ng° Fogeqomd AIpert (fcthn Preseny Lyyentionothers is

dependence upon a Wﬂaédserhahod e a&a&-ﬂﬂhﬂat@pﬂ'ﬁh Tsh&diﬁ&tﬁsifﬁdn?.or Lhe
Peraronce Vot heaehp e R Sl RS St bototd SH20 1
’ 15 printing ‘head movable from a home position in increments in- a
_direction parallel to the axis of the platen for forming dot-
matrix characters on a :ecord:l.ng medium positioned between the
platen and the head, the method comprising the steps: producing
 a print timing signal in synchronism with the.rotation of the
20 platen, the signal comprising a plurality 'o'f pulses and a
pulse~free .blanks producing a home sigrial when the printing
head is moved away from the home position; counting the pulses
of the print timing signal from the _produétidn of the home
signal until the arrival of the first pulse-free blank during
25 a pre-spacing operatiom; storing data related to a phase _

- relationship between the print timing signal and the home signa.l
on the basis of the number of pulses counted during the pre-
'spacing operation; counting the pulses of the print timing _

. signal from the production of the home signal until the arrival

30 of the . first p\;ise-free blank during a 'piinting operation, and
_setting a print sfarting position for the printing operation in
. dependence upon a comparison of the stored data and the latter coﬁnt;

' The present invention will now be described, merely by way of
example, with reference to the accompanying drawings, in which:



-4- Fig. 1 is a plan view of an inpact type dot printer according t-o the
present invention; Fig. 2 is an enlarged cross-sectional view taken al ong
line 1l - Il of Fig. 1; 5 Fig. 3 is an enlarged front el evational vi ew of #
a printing head of the printer shown in Fig: 1;.'Fig. 4 is an enl arged

el evational view of a projection of a-ptaten and a print hamer of the-
printing head-of the printer shown in Fig. 1 as they are noved relatively

to each other; 10 Fig. 5is an enlarged front elevational view of a

det ecti on di sc offighel gsi mttdan Stiewref an Himgact] type giot (orilstexr deagrimg Show ng

~signal maveforns,&pghgg%égﬁmmegngnﬁﬁe rel ationship between a prlntéLLn1ng
signal and a hone signal produced by the printer shown in Fig. 1; 15 Fig.

7 is a block diagramof an electric circuit of the printer shown i n ‘Fig. 1
Figs. 8 and 9 ar aufgLonmbaxﬂ enBdxgel NrossamResiinat WekPtake ALohgtfiad according
to the present i ent gﬁ 9.1 10-is an enlarged front el evational view of
dot-matrix 20 C arac ers ﬁhy be - produced by a printer or method
~according to the present |nvent|on Fig. 11 is an enlarged front

gl evat i onﬁl 5 ewmbg. a3 ciataﬁtehp&gedlﬁxen@felavmf%m g&é@t&? ﬂ:rk.gtiirQZ i's ﬁ
bet eon a printi MSR, 1 AE FESRERE SRmACH GG Frgnal produced by the Known
printer; and -5- Fig. 13 is an enlarged front el evatiaonal view of -
dot-matrix charaglgl sy 38 MR¥nbirgRal dleblbtal Rel P RELOLEES of a
' platen and a print hammer of the printing head of the printer _
shown in F.ig.’ 1 as they are moved relatively to each other; \./ _

. 10 _I-’ig. 5.4is an enlarged front elevational view of a deteetion disc
' of the printer shown in E'ig. l; - '

Fig. 6 is a diagram shawi_ng signal waveforms indicative of a
- phase relationship between a print timing signal and a home
signal produced by the printer shown in F_ig. 1

15 Pig. 7 is a block diagram of an electric circuit of the printer
shown in Fig. 1;

Figs. 8 and 9 are flowcharts showi_ng"sucéessive steps in a .
- method according to the-prese‘nt invention; - ' : ~

Fig. 10 is an enlarged front elevational view of dot-matrix _
- 20 characters as may be produced by a printer or method according
to the present invention;

Fig. 11 is an enlarged front elevational view of a detection. |
disc of a known printer;

Fig. 12 is a diagram showing signal waveforms indicative of a
25 phase relationship between a printing timing signal and a home
signal produced by the known printer, and -



Terms such. as "top", "bottont, "left" and "right" used in the follow ng
description are to be. understood to refer to directions 5 in the
acconrfp\nyl ng drawi ngs. Prior. tto the description of a nmethod for determ ning
“prl nt starting positions With a printer according to the present invention,
t-he nechani cal ’ constructlon o6f the inpaetStype dot printer used will be
described in détail. 10 Fig. 1 shows an inpact type dot printer having a
“pair of parallel side plates 1, 2 fixed to a frame énot_ sho?# and spaced a
gi ven distance fronfach’ deher %‘9 ot elevationphiew SEpPUTERYY the

side plates 1, 2 ancharappanst asgan beopaistel coydthenkaowippeimer3. A printing
head 54| s m)unted on a -carriage 6 in confronting relation 15 to the

platen 3, the carriage 6 being slidably supported on a pair of upper and
| oner gui de shafts Texmshengh ah "tPg, Jhottondd "Leftlhand right" repedeimebe t he

side plates 1, 2. Tha18iify Resirep@lchlUBRO b Soed uilddréCod to relef taNaiMaLE bns

rotative power can ransmtte ough a notor pinion 9, a gear 10 held
in mesh therew?h, g"h&i"é aﬁfm‘”d‘@g?g%f‘eg'@ﬁred to the gear 10, to a gear 12,

which jointly serve as a speed reducer The gear 12.is affixed to an end of

the shaft 4 which Paicecls ch@igdiien YedE MALP edr dbRELALOLP prldle Pl aten

3 is rotatable about 1ts own axis-I'n response to enr |zat|ono drive
notor 8. 25. Rof at i ¥earduEPositSens H@%eﬂa?‘%s‘?ﬁ% r Eh e tRreEeMhr ough a
pinion 13 fixed theiffeatich, J6 mdéhandEsh aoa&ﬁheﬂokSoﬁeﬁ&rﬂga&@tyﬁedaear 14,

to a gear. 16. The ge 16 ha a ri.ght hand .si| ereof a clutch disc 17
faci ng anot her cl ut%%‘"&?%é’sfé "g'g%fheeggf%rllgeéjéf’t%%ﬁgym de of a gear 18. The .
gear. 16 is rotatably 30 supported on a shaft 22 of a clutch solenoid 21
Whieh extends g§rougfy, al%tﬂﬁﬂ%@@mﬁcﬁ:‘ ﬁ&-ﬂ && irid&btha%ﬂﬁgsd gﬂzot:fgﬂiﬂaﬁeqe

plate 2. The gear 16 1s mounted _sg as to mrotata
shaft 22, but is prRenPlarerr bmakixst tP ﬁ‘o?ﬁ’f’g thshawa)h And $Race (3 919ee

shaft 22 is nor mal | §idtaged flrantelaehldthhr, and a shaft 4 rotatably supported by
the side plates 1. 2 and supporting a rotatable drum or platen 3.
A printing head 5 1is mounted on a carriage 6 in confronting relation
'S5 to the platen 3, the carria.ge 6 being slidably supported on a pair
| ‘of upper and lower guide shafts 7 (shown in Fig. 2) fixed to and
extending bétween the side plates 1, 2." The side plate 2 supports
a drive motor 8 from which rotative power can be transmitted
through a motor pinion 9, a _gear 10 held in mesh therewith, and a
20 gear 11 secired to the gear 10, to a gear 12, which jointly serve -
as a speed reducer. The gear 12 is affixed to an end of the shaft
4 vhich projects through the side plate 2. Therefore, the platen 3
is rotatable about its own axis in response to energizat:l.on of the
drive mo_tor 8_ '

‘25 Rotative power from the gear 12 is also transmitted through a
" pinion 13 fixed thereto, a gear 14, a.nd a pinion 15 secured to
the gear 14, to a gear 15._ 'I‘he gear 16 has on a righthand side
' thereof a clutch disc 17 fa.c:l.ng another clutch disc 19 secured
to a lefthand sj_.de of a gear 18. The gear 16 is rotatably -
30  supported om a shaft 22 of a clutch solenoid 21 which extends
" through a sleeve 20 affixed to a righthand side of the side
plate 2. The gear '1_6 ‘is mounted so as to be freely rotatable



by a return spring (not shown) so as to bring the clutch discs 17, 19 into

L]

mut ual- meshi ng engagenent Wen the clutch solenoid 5 21 is energiZed, -

the shaft 22 is caused to nmove to the right agai-nst the biasing force from
the return spring (not shown) so as to disengage thé clutch discs I7, 19

*

from each other.' The gear 18 is held-in driving 'mesh with a gear 23 to

which there is fixed a takeup drum 24 .around which a cable 25 i's wound w th

10 one end fastened thereto. The cable 25 extends around a pulley 26 and-
has a portion extewdthy shafnl2RelbyeOid Reediicd -égﬁf_t ‘the other end of . .
‘the cable 25 bei ng@b@&cgﬁ%-% tgﬁ'c; Irigrgiea e%. .eaﬁaf‘fzije" Baring wirh weund
around the takeup drum 24, e ¢ | THEE F2ah® nommaldyi vatgedgtdenél Task heggon

are caused to nov&¥td TELUIN sphing i(nditt shdwlgsd @ eyl haf t .. The

- carriage 6 aulgonat,
of the shafts 7 un

1

beal Ly. ] :
10 P! S bt o e i

clutch discs 17, 199%knstdthechimgnd fored) 838 ! DEfum20... AS, better shown in

~ Fig. 2, the platego3das ‘ﬂgeﬁ% iyl cugf er e% ggﬁrﬁr%ﬁiﬁ/ Bt | show): a

- ridges or projections_28 e,x_te%l ng ®aR 'éﬁcf‘yd’thst e B? firom @chnsthepacede at

‘equal angul ar i nt §f3%al8 i beldi intdriving medlevetr @ ghat b &) %ﬂiﬂ Q}i‘(erés
ate-11ke print

illustrated in Fi §s.f1Redad takeub @l bdly 5 has_a’pl
“hamer 25 ;49 V\QAQCQ",KF%L o-netug one of-ta't‘ e -prggjg%‘c?i‘b‘i%%%
‘print hamrer 29 is inc thers

i ne:

&% weund ndth The

R eTh® cahle @ft ertdadaaree hhgul

. . ; : . S : ey .

proj ection 28.. Tht6 gpf rhashamostidto eltrsm PUBL1180 el i in.a slot"32 in |
a novabl e yoke 3lthéhb@ter gnd ¥l gaﬁe?g?d%efg %?dgo,cgg%dﬂsgfgt%a! The .
spring plate 30 has a_pair of tongues 30° “¢-33 attachedite the)cagnthger 6m a o’
| over side thereor, "tHE PR 23iidcvarndnarcuad t thie talietp artlPPp knd! ate 35 by
‘nmeans of pins 34.=¢h&@pmﬁtﬁé@}ﬁ,ﬁ,ﬁgh@§aa§ ',':ﬁg:'e'nsi'on which I's secured to -
‘the carriagerss byena g A Lo a

the spring plate 30 w'th a spacer .
'yoke 37 is subst dNPPRITPYyhS Aefk By & weswmapepang FAS fhus, the carriage &

autmtica_lly returns to its home poé_ition at the left hand end

.20

25

35

of the shafts 7 under the resiliency of the return

“yoke 37 15 artrxedused R mevactess to
&5t hrer B cwemdage 35 1s nophelfy ont

\ spring 27 when

| the clutch discs 17,19 are dise_hg;ged £rom each other

aAs b_étger shown in Fig. 2'., the platen 3 h,ns onits circﬁmférence
a plurality of integral ridges or projectiocns 28 extending

around the circumference

axially of the pla.ten 3 and spaced at equal angular intervals

of the platen 3. as illustrated in - |

E;?_. 2 and 3, the printing head S has a plate-like print hammer ~/
29 which confronts one of the projéei:ibps' 28 at a time. The

print hammer -29'-1.8 -inclined at an angle to and exteﬁds across the
projection 28. The print hammer 29 has a lower end clamped in

a slot 32'_ _1n a 'mov;bl_e yoké 31 wh;_ci_x is fixed to a free end of a
spring plate 30. The spring plate 30 has a pair of tongues

33, 33, which extend from a lower s_iég ‘thereof, the lower side
being fastened to a support plate '3'5.by me_ah_s of pins 34. The

support plate 35 has an extension which is secured to the

carriage 6 by a screw 46.

A front yoke 37 is affixed by the

pins 34 to the spring plate 30 with a spacer plate 36 therebetween.

The front yoke 37 is ‘subs

tantially circular in shape and has a



-7- central hole 38 through whi ch a rear end of the rmvabl e yoke 31
“extends. "An annul ar pernmanent magnet 39 is secured to the front yoke 37 on
‘the ot(\er SI de-fromthe spri.ng.-plate 30. A cylindrical, cup-shaped rear

oke 40 is‘affixed to the ‘permanent 5  magnet 39 on the other side from
the front yoke 37.. A central ‘'yoke 41 is s@cered to the centre of the bottom
of the rear yoKe 40 and extends.towards the front yoke 37. The novabl e yoke
"31 isnornally magnetically attracted to-a front end_:of the central yoke 41

~under the nagnetic FEEaladf 1t Ehrvehafdnt nagieendPt the moyahieayqkeedl t he
print hamer 29 is estexs) ynhephuwa bﬁﬁiﬂdnfrﬂahé&‘le9pfs)beﬁirb@% 2% @Rodthe

platensd; A rel ease oun e ce 41 for
cancel i ng out nagng ICB?|°§X,5§QV@# 5?&71 5°mt 8?e r’f’é‘ﬁ? §§gn 39 when
the rel ease coil 42cylsl-néntqagu z@@-sltqmd Mrmamd-ﬁ affiked tpeﬂvasmexkt 42,
the 15  novabl § yOgg 3l i oh OleaSAfl. LAY ki @HQ%E&;@ y@ié r:ﬁCt 'AOQerItQ

the central yoke 41, ‘and hence.the spring plate 30 is no er urge
rearward, wher eupon¥®hfe4hrisnperirRicc sbe |°§“F%Fu§§thﬁyb‘{tﬁE‘“ rchs q ERAE WB’F%e of
't he spring plate 3146 anDastehds wowakdsntite ri-dsn&yags 8ngagheaidizabliel holenol of

the projections. 28 o rd| Lum nd
en%ﬁ%ll? Wgsecﬁngt cal ? attr gf e cen{!‘_gafl

an ink ribbon 44 ex projec |on e pr hanmer
as illustrated in Fyeke 41 ‘@dabtthiasmmﬁﬁj forre Iﬁm ébbmmen‘émiﬂg%here

the print hammeg 29wﬁe£eso£éaetﬂu QicEktl hemnez829 3% noﬁhslpkebe%tﬁ&ea&:aad t he
print hamer 29 will. neet suc sswel Shlf ed _posj ti manne

ons 54
descri bed bel ow to Fof &F o) 'é?fb di Mg~ fio% 42rjg woun
proj.ections 28 are ermmés&:eveéqtrblquhtﬂl o0 cancélidng icug maehetiooﬁlmst he

prisAt hammer 29 in us s %( O%ﬁfg;ﬂ%xeeﬁ%‘% B3 FhER the Aieﬁ@ oggl 42 is

projections 28 are rint hamrer
successi ve positi on&nexg 1"?5’( m%P%'F'H’@éF‘?GPlRﬁw rglepse. cobdt F%( tEﬁar act er
to be printed, 18s shmu ryoEegal 4s r¥lehded Sodie the magnédle futiraétiog WS on

‘the carriage 6 noveg, ing STRALS 2 n? e]_taFe Jprlsntmhflcrg;rglr:

to neet the prOJectlons successive po

hori zont al row of tnrg@orearward. whereupon the print hammer 29 is caused by the

: resilient force of the spring plate 31 to move forward into
striking engagement with one of the projections 28 on the platen 3.
' _ 20 = Since a recording medimn 43 and an ink ribbon 44 extend between

the projection 28 and the pri.nt hammer 29 as illustrated in Fig. 2,
a dot is formed on the recording medium 43 where the print hamer

29 hits the projection 28,

25 The projections 28 am_i the print hammer 29 will meet at
' successively shifted positions in a manner described below to
form characters on the recording medium 43. The projections 28
are successively brought into confronting relation to the print
_ hammer 29 in response to rotation of the platen 3. As the

30 projeotions 28 are thus shifted, they meet the print hammer 29

; at successive positions to form a vertical column of a dot-
matrix oharacter to be printed, as shown in I?ig. 4., At the same
time, the printing head 5 on the carriage 6 moves laterally in
increments to enable the print hammer 29 to meet the projections

35 28 at successive positions to form a . horizontal row of the dot- |



‘matrix character to be printed. Wth the print hamer 29 inclined with,
respect to the projection 28, the projection 28 and the print hamrer 29

wi IA~cross each other on the aligned dots alorng -a gi.ven colum of. a matrix
even when the platen 3 rotates S and the printing head 5 noves | ateral ly
at the sane time As the print hamrer 29 noves to the right, the release
coil 42 (Fig. 2) is energized for selected intervals to force the print
hamer 29 to selectively strike the prOJectlons 28 to form desired dot-

matri X character ﬁa%hcﬁakw@ocqﬁ ngl qiﬁ;tqhgnpxtigg Hafe &Y dong 10

medi um 43. A print timng at wh r|nt anmer is to be driven can
be det er ni ned by%?’g‘ﬁ&@ ERSRee tBy“*!f miesbt@o?aqmﬁmemom?@ e The

dot sensor 48 comhalﬁ&naﬂmzemmtléwmdawcaecﬂd éh holaddeieacass (not.
shown) which are g%ﬁ)ose’gv Qﬁ.onfr nt| n v bg tg’ﬁ ?aﬁcros a sltot in the
dot sensor 48. Af & 9PEP | ThEPA eﬁ'et R s
secured to t Re nandrthei prionigy paeQ;(ism‘hsolmrem at ghe| samehtimget Asctbor 48.

The detection di geidOnbiiis 59uBbES ebnueyefc tonﬂemuéahetéaeﬂu# %138 gnd the
platen 3. A hone’position sensor_S.is { ed adj acent the side at 1, 20

" and al so conpri sd8 epeFgiAed. £9% FF}?’Fﬁeﬁe’\’i’l“E’é"a&ﬁdt%fﬁﬁ?ﬁ Gﬁ%tl’éézl“bl’“ﬂﬁﬁ hown)
whi ch face each abhsleetivelp strskeithé prgjedtiond 28 wrfbm@esﬁredndéudes a

pair of vertical % ! 3 | IE??[ g t g pl at e
"~ '54- whi ch-enters P& QQ s éynegss&eﬁgg% V{Z[”la EIq]h%&carrl age S nmoved
.back to |tslﬁorrelnEG'-mll ﬁ%)sltlon As shown in Fig. 1, a bunper SS made of
el astoneric rubber is fitted over the- upper gui de shaft 7 at a | efthand end

thereof. The bunper erves to. det e ho f t he [
printing head 5W8r ’E’ﬁ‘g '6'9% f%fbgmf‘nﬁf’ 38?I‘7"§| on
when the carri agbeedetermieteriam edgnad.Stmehm by tlobrseasar 4arn1:ewntihe o
returning force ghgthe é&:%ﬂﬁé&&gd s@%&kﬁ%@h@&’wﬂ&é%ﬁr

descri bed above ? now be descri

. photodetectox (not shown) which axe disposed in confronting

1.5 " relation across a slot- in the dot sensor 48. An outer peripheral '

' edge of a detection disc 49 wh:l.ch is secured to the motor pinion 9

passes through the slot in the dot s_en_sor 48, 'I'he detection disc

49 thus rotates in synchronism with the motor 8 and the platen 3.

A home position sexi_sor 51 4§ mounted adjacent the side plate 1,
20 and also compriee_s a J,ight—emitting device' a_nd'e photodetector
- (not shown) which face eath other across a slot (Fig. 2). The
carriage 6 includes a pair of vertical legs 52 and 53, the leg g
53 having an 'inte'grall shield plate 54 wh'ich.' enters the slot in the
: home sensor 51 when the carria.ge 6 is moved beck to its home
. 25  position. As shown in Fig. 1, a bumper 55 made of elastomeric
rubber is fitted qver the upper guide shaft 7 at a lefthand end
thereof. The bumper 55 serves to determine the home position
of the printing head 5 or the carriage 6, and to absorb the shock
of collision when the carriage 6 is retracted to the home position -
- 300  under the returning force of the return _s__pr'i_ng 27.

The operation of the printer described above will now be .
described. '



-0 The detectlon dISC 49 has |ts outer perlpheral edge divided into 30
equal regions, 27 of whi'ch conprise apertures 50, the apertures 50 being
dlspe(éed at equal angular i.ntervals around part of the edge of t he disc
*49. No apeftures are provided in 5 the remaining 3 regions.- Wth such a
. detection disc 49,, the dot sensor 48 prodgces a print timng signal which
conprises 27 sdccessive_equally spaced pul ses followed by a pul se-free

" bl ank whi ch corresponds to a three pulse interval, as illustrated in Fig. 6
(1). The print tim¥hee detprtiion AisaHSchas JWss ofutpo sieriphecal (edge dividedch t he
print hammer 29 strikgs3é Rubi YegtdsiNs7 28 m&%&&&ﬂﬁésﬂmﬁz&lsbs & ranged

to produce-a honme signal whic be any one of three S

[ ERR]- g’ﬁd [ERR] whi BIFTEPEeS g?gheéag H?%ﬁ%%é % egint, apPHar L %vﬁaﬁmq‘*ﬁd Fig.
6 (2), €3) and (4),pamitcaf tthe edgenos r'agehcuad 4D NN ;pboLurle arie(fovidedy 1A OM
the home positign. 5o t r

divi ded i Ircl)to th?ee zonggmﬁq{i%gg% nd ?Egphdggrr{é Js?“%%%&% 4@3% dot
[ERR] have falling eRR§ES 4%9%?@%5@?:#1: Biming e:lqne pideh comprisee\ @R er . t he

timng of the fall |ﬂg=cedgareoéqﬂd1wfupeeeclpanﬁssf¢ﬂoa&é Q&tif%ubs’eiﬁéﬂbdihﬁs in
the transmni ssion gear.s 9to 19. Thus efaII|n ed Ofié'?&q hone
] 32 (LRpEEREed

signals tend to havé ri er(fefﬁ%‘dgs 'T [%ﬂﬁf ET!QR]
[ERR], as shown in Fgy. 66(1)2) 'rh(esprm(jti(m}xg sigozh ightrsiicatiivheo positions

however be |i myged weh@a&eﬁélpme Hainhbl R92sd 64 2Rb S J?S&?pﬂ"‘l‘s‘:h The
corresponds to about +. es of -the print timng si -
i |l ustrated enbodi niqfte ﬂ’?é' &8 Jranged to proguce,a M pignai gihdrh gay be

determ ned on the basi Snofofsmieeahomﬂ eignalle ® g aﬂ'dnen3f wiich axehee¥atead t he
fynal zone-C are se Lald V,eq
tol erabl e range Wi t%ﬁ%ﬁg zone | Pc e\gndwﬁ LSI | fér e‘g? ILtgélk \/\}fncfhwhen '

corresponds to thr et BFiEdng hFHQ 3 meee |ﬁ!9e=m#-e=@¥o€m!pm hgge posheion.
remaining widtbsin & pydlal of itheNgrint Oaling s&enilhﬁair |HeU§£Jia8@d.n€8WwEnt
the width of the zone B ls_the, sane hat e_zones A .C, but_ it may
~be varied in accor d&TE8 é\ﬂ gﬁ’fﬂ‘r‘%ﬁ L‘W‘p‘ﬁ'ﬁ%{l’ i+ e ¥ bAYe frLting
signal or the nunbeedges jnltbeszcnes rdasPpondi @ (respectivelyl sneviewee. lthertidming
of the failing edge ‘'of the home signals is affected by backlashes
-in the transmission gears 9 to 19. 'I'hus. the falling edges of the
20 home signals tend tc ha.ve varied phases H' 1’ B" 1 °F n'z, a" 9t ©OF
' _ '3, g® 3¢ 88 shown in Fig. 6 (2), (3) and (4). Such phase
-differences can however be limited mechanically to within a
. tolerable range, which corresponds to about + 10 pulses of the
"~ print timing signal in the illustrated embodiment. The zones of
25 . the print timing signal are determined on the basis of such a
. tolerable range. The first zone A and the final zone C are
selected to have a width substantially equal to the tolerable
range with the zone A including the pulse-free blank <{which
] cor;esponds to three pulses). The intermediate zone C occupies
30  the remaining width in the print timing signal. In the
" 1illustrated embodiment, the width of the zone B is the same as
that of the zones A, C, but it may be varied in accordance with
the number of pulses’ of the print timing signal or the number of
pulses corresponding to the pulse-free blank



-10 - Before the prlntlng head 5 is shifted by increnments for a normal
printing operation, that is inediately after the power supply for t he dot
primfter has been switched on, the printing head & js.shifted by a. ¢
pre-spacing increment during a pre-spacing 5 operation to determ ne: the
phase rel ationship between the hone sigpal and the print timipg signal. A
central processing unit (CPU) shown in"Fig. 7 is responsive to the detected
phase relatlonshlp to determine a print start position. The central '

processing unit pRedydag des Cgrmag%ﬂ&@ks%ﬁ& by AR tf& 27, @& counter

58 and a register 59. operate i n-sequences as- the flowharts

in Figs. 8 and 9RoTRid RRMELRGAPPAtieRy ftha &ﬁp‘ﬂ"@ﬂi‘ﬁeﬁﬁ ‘Jﬁeﬁlﬁ‘ﬁW@FgM
delivered fromt bepplgnw ghe 0B prihber pas rueehlsﬁiogxeﬂ gn.alﬂagqmzﬁattnqd by the

dot sensor 48, apd 4 for.
processi ng pr| nt| ng S ifi]%gffcﬁgg% egﬁg(r;%&fﬁgp ar at us ?‘%f‘a )sp?ci]:ég
generate drife sregration &p %PtﬁMthQTEMFS téemipslmgeerhéhprhcnel ng head

5, the drive not Sigridl ﬁmtf,@g,rﬁytgm,@og g 21. During the pre-spacing
operation the counter 58 is cleared by the falling edge of the hone signal

fromthe home 20 sensor 51 to start counting pul ses of the print timng
si gnal received Arcmttél protessims anitl ICPIashowrhénfRigst 7 sl sespbnsirebl ank of

- the print timng.gi EEdd/ té@’ u si gnal
to stop the counﬁénﬁag%eeﬁrzatlogﬁ?”t Qﬁleiaggl{;ﬁtﬁgnqsgkan gégligﬁ"éﬁ related to
the count in the Bhe jcentyady prpoepsing unit iagjudesa matn pertred Afri ng
operation ofiot hea%&h@hﬁt&&‘hsal’@ﬁﬁéﬁdsEiiﬁhatﬂeﬁfsidiGSQJI’whﬂéﬂ Rpedutad S5 is

gg\éfgtfgn;hea:lhg oun ct“s?{:;(ra\g?"?gilm he coun erﬁﬁggnﬁldggfmr bng&'h?a in th'ej
register 59 are E@h’p&%ﬂm 56 18 cavippbiadewith an fawtpaknsigealodeivered duemr ni ne
a 30  print staghd REmpAAkbs 37, tHaCpPARRr indial Ji%aﬁ%kﬁ&ﬂtﬁ&'iﬂr b aBt | Nt
~starting position wll é)e descrl dpln nore detail ‘with reference to Figs.
8 and 9. At sensor 4 -8, gnal generated by the home sensor 49
' 15 for processing printing data fed from external apparatus (not
' shown) to generate drive signals for a printer mechanism
comprising the printing head 5, the d.rive motor 8, and the clutch
solenoid 21. During the_ pre-spac:l._ng operation the counter 58 is
cleared by the falling edge of the home signal from the home
20 sensor 51 to start counting pulses of the print timing signal -
' received from the dot sensor 48. When the first pulse-free blank
- of the print timing signal arrives, the main control 56 isgues
a stop signal to stop the counting operation :I.n the counter 58 and - -
a signal related to the count in the counter 58 is stored in a : '\../
. 25 registex 59. The counting operation of ‘the counter 58 is repeated
"each time the printing head 5 is moved to the right from the home
position in snbsequent printing operations, and the count signal
from the counter 58 and stored data in the register 59 are
compared with each other by the comparator 57 to determine a
30 print starti_ng position.

The operation for determining the print starting position will
be described in more detail with referernce to Figs. 8 and 9.. At
an initial stage, the printing head 5 is in ‘the. hiome position
at the lefthand end of the shafts 7. When the dot printer power
35 supply is switched on, the clutch solenoid 21 and the arive motor 8



‘an initial stage, the printing head 5 is in the hone position at the

| ef t ha d'end of the shafts 7 When the dot printer power 35 supply is
Switched on, the clutch solenoid 21 and the drive notor 8 ‘are energi zed.
*Ener gi zati on of the clutch sol enoid 21 di sengages the clutch discs 17 and _
19 from each other. Upon energization-.of-ttbe-nmotor 8, the shaft 4 and hence
the platen 3 ar'e rotated by the gears 9 to 12, .and at the same tine the dot
"5 - sensor 48 starts issui.ng the print timng signal as shown in Fig. 6
(1) in response to Rer snexgized. | Foexgizationopf dhe clagch Apblencid I edet er ni ned

del ay tisre has el apagsn L&@g thé cauaﬁf ap@bsoivtanmdﬂasofleae&%m Clpdns
requi reg for the notor §

rotation no the clutch
sol enoi d 21 is de- ¥ f%'i}°30°a§th? % Fffe‘t‘ﬁéj:t éh"’% hence  the piatep be
i nt erconnect ed, theasbyoestwd bynghe yeage R solﬂ,amli 38 tie saleatind leRe tddkeup

~drum 24. The cakl e e u Eﬂﬁg;t er eupon
the carriage 6 gt artggnsttc’g %%&Q{%é%ﬁ%@?g%ﬂ Jl}lsﬁgisga%' \'A/Q’t
shift the printing Ft&d65(Hyin responge,tp ﬁg“?ﬁ@ﬁe‘hﬁar‘ﬁ’e %3‘1‘9-"“ ‘”tsﬁe“%rhl el d
plate 54 noves out afeddie ﬁlﬁd&te&ﬁﬂﬁﬁ ablay tﬁne hhe ep&pé&dl Nghalteddl adpdRdUES

Zero as shown | n i GF g Js"pEhptes YIS Yateqilead Bor A%, SRER CNCRRE
count .pul ses of theammltmﬁgnsmlﬂﬁemilchesmmﬁeﬁéds wmtqizeﬁhe '
first 20~ pul ae-freeﬁha@lﬁarém\ees a1sdd Q75 0LNeo ik iﬂ&:@%@éﬁ&éﬁ&&cat es

in which zone (A, B o the falli of the home sij occurs When
the falling edge of M} aﬁ%r@es?ﬂﬁalﬁgﬂ‘g%g P TobHReS the. tak dﬂ“"lzﬁe &BEnt K
i.n the counter ‘58 |eab11ee8$)e:henvstlayts ibeidd) @ourah geouhd tiee aimza tueddypoind 10
teZ. 25 - When X 4, 8 & e
regi ster 59 stores a ﬁ%ﬁ'rke{yi% a ue o mp&vg Qﬁg%'h%t ja&g“é i’g‘éé?. veféJ]
The notor 8 is then d@éh%ﬁ‘gﬁ%@rmw’él %th?hﬂsﬂﬂeemcé@}ni‘“sﬂ@néf gMed
The clutch disas 17tR@hifidpLatd 54 ARES okl of BRE HeRE sehbér B2) ied Oened

returns to the home 30, D9800I P9 Madelnd Uad 9Ehudl, 1S fSkUELRR" ' N9 27
o . generated by the home sensor S1 falls to zero as shown in Fig. 6

(2), (3) or (4). The ccunter 58 is then cleared- to count pulses
of the print timing signal from the dot.sensor 48 until the first

20  pulse-free blank arrives. The count in the counter 58 indicates
in which zone (A, B or c) the falling edge of the hcme'signa.l
occurs. When ‘the falling edge of the hcme signal occurs in zones
A, B ‘and c, the count K in the counter 58 is, resPectively, in the
range 27 to 21, 20 to 11, and 10 to 1.

.25 When K lies in the ranges 27 tc._ 21, 20 to 11, and 10 to 1, the
register 59 stores a numericel value of "1", "2" and "3",
: respectively. The motoxr 8 is then de-energized and the clutch
solenoid 21 is energized. The clutch discs 17 and 19 are
. disconnected, whereupon the carriage 6 returns to the home
- 30 position under the force of ‘the return spring 27. The clutch
solenoid 21 is then de-energized egain The pre-spacing of the
' printing head 5 is thus ccmpleted The pre-spacing increment
of the printing head 5 is quite small.



sol enoid 21 is then de-energized again. The pre-spacing of the printing,
head-5 is thus conpleted.. The pre-spacing increnent of the printing head 5
is quite small. - 12 - Printing data for a tine of print i$ then wittens«
into a character buffer wthin the main control 56 and when a printin
comand signal arrives, the follow ng printing operation i-s carried out, as
shown in Fig. 9. The notor 8 is energlféd and the clutch solenoid 21 is
ener.gi zed to di sengage the clutch discs 5 17 and 19 When the notor 8

rotates at a nor rp;%négge&tatg& gl Hnghcf%%@lig“ nba E ggggl zed t o engage |

the clutch discs w th each other now noves to

the right by a spReFaRFer RUEER® vithin the 2pén "Pﬁbﬂﬁoﬁ% ‘ﬁés‘?flehoﬂmm

the signal gener aofsandy sidifal e ves,NeRé f‘éild#iﬁ@spr&ﬁtﬂﬁrapeﬂhﬁrp@ynter 10
58 is cleared to eI| ate theh eV|o there| and star% counting
the pul ses of thép f Ma e e g?"b %ro tc f”ﬁe HiBeneEest 9 until a

pul se-free bl ank tbe chlpraomnqidnihg.sse@naizedrm@ésenme thhecelutell Gliscve,
the print i1 ng i ARAleaNdnbd 4l lbios ¢ 48Lacks at aaa&méﬂb:ig&eigmm ase

di fference of about + 10 .pul ses due to c ashes in the dears For-
exanpl e, i f the fS9ieRaid Thda ‘Eﬁ'ef‘?@‘rﬁb‘?ré??sw hecelutah figcs dide W of the
print timng signdkn ehnimethemémﬁmbmgaapsrmi Bidvesato \thédagnimy ahe
regi ster 59 storeg 1" | Igp for nor e rinting
20 operation na ﬁ&\?’e ‘%} |§1ng§ elé?ér)lq't‘%g%z"one f Whereupo"f'. g’(’)ege C, or
a subsequent zon(,ﬁiam-’aseliﬁhmiﬂ!l‘l ibyr ﬂregha@ eeymtsﬁbwtapq)ﬁas@rehf%Fmt@an be

detected by ide qsnmrca.aﬁeézo Qﬂﬁm:baelbsp&ﬁnw@esw& ehdredR) Hnakstats he
counter 58. More eC|f1 aII i f- égecurrent count. is 10 F | ess vvhen N

~ the stored data Brgnt Fining sil‘?feﬂ' PYRAuAe 2V SHhign dpt has
its falling edge senséﬂ’lészmtala pul'saefrea blamnbfcﬁhe5ﬁ:ﬂns tiunqesigamed to.
skip 27 pul ses af&e; vddie first pulse-free blank and to start a printing
?]Peratl on fromthe Irst puI se P1 foll-ow ng the second puI se-free bl ank.
. _ -As described above, the print timing signal a.nd the home signal
~ 15 are subjected to a phase d.ifference of about + lo pulses due to
backlashes in the gears 9 to 23. For example, if the falling edge
of the home signal lies in the zone A of the print timing signal
during the pre-spacing operation, at which time the register 59
stores "1", thée home signal upon spacing for a nomal printing
20 operation may have its falling edge in the zone A, a prior zone
@', or a subsequent zone B, as shown in Fig. 6 (2). Such a phase
difference can be detected by the comparator 57 on the basis of the =
- current ceunt K in the counter 58. More specifically, if the u
current count K is 10 or less when the stored data R in the register '
25 59 is "1v, then the home signal has its falling edge in the zone
C'. The main control 56 is then. arranged to skip 27 pulses after
the first pulse-~free blank and to start a’ printinq operation
from the first pulse PL follcwing the second pulse-~free blank. If
the current count K is 1l or larger when the stored data R is "l"
30 then the home signal has its falling edge 4in the zone A or B.
The main com:rol 56 is then arranged to start a printing
operation from the first pulse Pl following the first pulse-free
blank, which is the same as the second _pulse-free blank
' mentioned above. After the printing of cne line has been
35  completed, the printing head 5 returns to the home position



‘t he current count Kis 11 or larger when the stored data Ris "1", 30
then-the honme signal has its falling edge in the zone A or B. The main
contr((l\56 is then arranged.to start a printing operation fromthe first-
oul se P1 féllowing the first pulse-free blank, which .is the same as the
second pul se-free bl ank nenti'oned above.. f{;t_er the printing of one |ine has
been 35 conpl'eted, the printing head 5 returns to the honme position -
"13 - to carry out t he printing of successive lines. If the home signal has .
its falling edge intd lcarzwoet Ghefprineipny bntsxtcnessigesligﬂeJ and "3" is stored
in the register 59 during the pre-spacing operatlon the falling edge of

t he hor@’S signal may lie in the zone . prior zone B, or a subsequent

zone A upon noveneFf the hewe depay W‘ﬁc*%ﬁﬂliﬂﬁredaed‘} he Fgnefephitthen, as -
shown in Fig. 6 (4)prink men@m@m af@UYE" &lmiéemmtﬁgié&ﬂ 8920 or less

when the stored data Rin.the r ter "3 the jgnal falls
to zero in the 10 g‘%rgﬂ% CHFEC pe Aeht er%%fs" ' e mal ‘% W %%Q\"?
arranged to. sk¥p 2figual swy ble thether Zone € o Dgiq;l geors Bafqzen subeequentt
pul se- free bl ank agget fr a;pgﬁ- ot nu:g,g ?m'hatirﬁgeﬂn‘e”f@%g é‘%‘fpm se P2._

_ follow ng the second pul se-free_bl ank current count
greater, then the fRSREPRecR® shPvR {8 Figheb 1) - SfgHha "Fﬁ%‘tl??“f‘ﬁe“ #Bne A,
wher eupon the pri nti:mcomﬂﬂeatsa)mslzo sfenretsedvﬁenomd beoﬁ‘earadtapwli‘i;eum

following the first_ Eheg Rha I.C S the second
pul se-free blank men gﬁgrd g’tbfeve5 %H%V\%'rlﬁﬂ ng gﬁgéd&ggre urzen’;s"?'% e hone
position afterl®he W%lecepénaﬁi@ncﬂstoﬂ@r maimeontrod jepearranded to.

‘operation . for .20  sEigCIPTRLYE bENGR. pmtteeiheragﬁsmekemgelmsé %Iu.ll.sélg
éd,gelnthe zone B of tgg ﬁl‘ln t|m naI and "2" is_stored._in

regi ster 59 upon pr ﬁ’hg %@&”ﬁ%‘%oﬁ%%ﬁ‘%y lie .'

‘in the zone B or thnulpelm fnhtwiﬂq the second gejseffred drlenk. UpOtheDsyent |n
a spacing 25 1NCT el x 1M 2P lde i ddle P thill 'eAR £ 113 bl ‘o fHeInonfs (3)-
© - 15 signal lies in the zone A', whereupon the printing operation
is started from the first pulse P2 following the first pulse-free
blank, which is the same as the second pulse-free blank mentioned
above. -nie.' printing hea.d S returns to the home position after
" the printing operation is over, and then repeats the operation for
20 successive lines.

If the home signel hes its falling edge in the zone B of the print
timing signal and "2 is stored in the register 59 upon pre-spacing,
\/ . : ' the felling edge of the home signel may lie in the zone B or the
' . prior zone A, or a subsequent zone C upon movement in a spacing
25 ‘increment for printing operation. as shown in Fig. 6 (3) . When the
stored data R in the register 59 is "2" the printing operation is
controlied by ‘the main control 56 to start from the first pulse Pl
following the first pulse-free blank irrespe‘cti\'re'of where the home
'signal falls to zero. The printing head 5 then moves back to the
30  home position upon cempletion of the printing operation for one
,1ine_, and the pfinting cperation is repeated for sno_ce"ssive lines.

The dot sensor 48 end the home sensor 51 may comprise magnetic
' sensors. Although not shown, the printing head 5 may be of.
different form from that described, and other mechanisms mey be



stored data Rin the register 59 is "2", the printing operation is
controlled by the main control 56 to start fromthe first pulse P1
following the first pulse-free blank irrespective of .where the hone signal
falls to zero. The printing head 5 then noves. back to the 30 home
position upon conpletion of the printing operation for one.line, and the
printing operation is repeated for sucdéssive |lines. The dot sensor 48 and.
t he home sensor 51 nmy conprise nmagnetic sensors. Although not shown, the
printing head 5 nay be -of different formfromthat described, and ot her -

mechani sns nay buséd te moye theshemd By fppeing, ingrements and 4o ¥R}“ic‘ih\§rre.ﬁts and
to return the caf:a:tﬁggeﬁs o aahbﬂéf@oﬁﬂﬁbhl OfThe p'Eli&tpﬂJnﬂig tsicfﬁan Ds”ﬁ“"miy

al so be divided Lntcﬁ 9&&/ tvvo oL n and thedg:hl nt gﬁc{’rﬁ% t%e shlfted

for periodical pre-spaci ng oper Mot (Y eds
printer may be aﬁh%ﬁtgédfqromifoétsalt s@vpsispmqgtmermdeemm&msly
after the printer has been actuated. A known arrangenent for determ ni ng

print startinpg p05|t|ons wi || be descr bed\éylth reference to 11to 13
‘for conparisdn with AR TeRH0 i RFTERT 56O the %"'ﬁoﬂﬁ?cil?ﬁ "i a
known det ection i@tmatﬂcaaymeha&eaprﬂnmmmespeeh aprtoasl. (t!hnceewxes shovvn)

of apertures 150 5%59”#! aced at
equal angul ar |nterv§| fk%%g nu E ?é’gtﬁgesy%égxl%oeach

gr oup correspondéeﬁ%%"ﬁﬁh%ﬁeﬁmm%%u#-tHeteo% [FRE reopprpisge Wighned. For
ex?rrpl e, \M;ere Clgné %tﬁ&ﬁéé&ib@@rmf ! efls laYiown 1A l’ig.dﬁt. EBkdok detect@nf i Vﬁ
- colums an even,ro t he n 0 ertur n eac i s seven vmt
the apertur@ grog'bi \ég? s?)zfg'gﬁa ¥ ?ﬁgﬁ}ﬁ*s %P?e?pﬁ‘?ﬁ#& u{)

apertures. \Wen G085@. dﬂhe@pemressksolﬂzg each gseuh at:heandelmssnmlced&tshom in

Fig. 1 periodicalhyaPbAfiiaeSirtel¥d1d! of Isavngmﬁémucamesamwmof 20
seven successive pulses, as shown in-Fi gT""&n s -The print’ hanmer

selectively drivéR Wtﬁé’“ﬁr‘?%‘ﬁ%f’ﬁfs hef ZoKE iﬁrﬁﬁ‘%é??(ﬂ??’dh t he
pl aten are displ a6ask Eomidde [Fozi éxap&pﬁné&eecﬁmte:ssaw&dpzesented pgwent h-

rows, the d(iE Seagp ELBP"AQ@&J Hs'fet tolumns and seven rows, the number of
apertures in each group is seven with the aperture groups being

spaced at intervals corresponding to three apertures. When the
_ detection disc 149 is used, the dot sensor 48 shown in Fig. 1
- periodica]_.ly produces a print timing signal comprising groups of
.20 seven successive pulses, as shown in Fig. 12 ('i) + The print
hammer is selectiirely._‘driven- by the'_print_ timing signal. When the
projections on the platen are displaced to the positions of the
first, second, ...., seventh rows, the dot semsor produces first,
second, eeenr seventh pulses, respectively. The home- sensor
25 generates a hcme signal B having a timing as shown in Fig. 12 (2)
with respect to the print timing signal from the dot sensor. The
phase relationship between the print timing signal and the home
signal is adjusted when the dot printer is assembled. Thus, the
' hcme signa]. B is arranged to have a falling edge lying substantially
- 30 centrally of the print timing signal, for example, between the third
and fcurth pulses thereof. _ Printing operation. starts to be effected
~from the first pulse P following the first pulse-free blank of the
print timing signal after the home signal H has fallen to zero, -
that is, after the printing head has left the home position.
35  However, the phase'difference between the -print_.timi_ng signal and
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*second, ..., seventh pul ses, respectively. The home sensor 25 gener at es
a horrfp\'éignal H having a timng as shown in Fig. 12 (2) with respect to the
printt_ timng signal fromthe:dot sensor. The phase relationship between
the print ‘timng signal and the hone signal is adjusted when the dot
“printer is assenbled. Thus, ‘the hone si-gdal-H is arranged to have a falling
edge |lying substantially 30 ‘centrally of the print tinmng signal, for -
exanpl e, between the th| rd.and fourth pulses thereof. Printing operation -
starts to be effecHbri®Fionad Ave Lo lp{)??‘%éswfm (EBS ST EnTHEsqny System| ehf 1 e

bl ank .of the printas ithe ngass ghab 28 shéwr e Figuel nagrmhréépbﬂds toaard aftdrral
zero, at is, aft #Pg r f t|o B
-Hovvevé‘r"j,r| t he phasegél rg'nséégtpk)&%migﬁd?{;ia&irnﬁn gﬂﬁ - 15 -
the home signal dufalldngfeae 2f Ehe hque Wé%%]aﬁs#ﬁ §§1-fd?¢ S%Pemséet% ag B'he
ge?rs 9 ]Eot ﬁB shovgs Itsnoﬂ dn :ﬂigrra:lvz QQH@;%Eer?xetﬁ:ﬁfﬂiﬁﬁbﬁéz\ﬂko@fwiﬁp@ﬁrtﬁ 10
pul ses o e prin imn na S, i e fa ome -
signal His shiftetTo2F Sgqul o?f‘%f"‘l‘-lﬁ'%fauiﬁ% egﬂﬁvﬁf P% Sf‘ge g%‘"%"z? t hen -
the printing operats chifed tstaapbsitiomis, ptuesprﬁt;.nmmderdtibinezﬂhlblel ng edge

of the hone signal g E\z’t§d5ﬁ}$ ﬁgui&]_g,npo%gl s ateERnBL |cg{1§%gg %ﬁatl on

wll be started froma hase ference cause
backl ash t hus resuP?‘%!‘lP’PP FRs geanitspip rﬂifﬁ‘f"(%“f-ll?ﬁ“b ong for
different |ings, -saififeeedt ﬂEné’B%Ys@Q:hGﬂﬂndQﬁayaheaﬂeodoHDﬂk&aﬂdoi Ibehmaf eence

print -starting posi té aon | n| tlnat ﬁxﬁlgect gg o insmvﬂﬁ%‘*’!:“?ﬂ LPL:? gives

the printed char actErE AT 8RS g
inpact type dot primtPdg. clénpr%ngjlvea ﬂmaxmé qhapacters @npmsrishﬁg head
mvabl e from a horrgpwg,;éeon inincrements in



a direction parallel to the axis of the platen for formng. 5 dot-matrix
characters on a recordi ng medi um positioned between the platen .and the

head; means for producing a print timng signal’in synchronismwth t
rotation of the platen, the signal conprising a plurality of pulses and a

pul se-free bl ank; means for producing q_ngp signal when the printing head

I's noved 10 away fromthe home position; counting neans for counting the

pul ses of the print timng signal fromthe production of the home signal

~until the arrival of the first pul se Hﬁ bl ank during a pre-spacing
operation and during.a normal printi ng—e-&ratlon storage neans for sgtoring

data related to a phase ‘15 rel ati onship between the print timng S|'g‘ﬁal

and the hone signgl; Ofka! fipaldSiype oéottpamleumpﬂfs 184] SCECULE1 fidni N0t e

pre-spaci ng operation; means for- setting a print-starting .position in
dependence upon a2cBRiFALPE A2 movaRlesfemmen RpRe PRt Eiam dn harsenenss Bl ses
counted during a ﬁrdmelcﬂgp:opetmemto Pk axi& of ﬁxepplz!ﬁeﬁl’fdi:sfﬁl'nﬁ.md in

claiml in which %Eg_&bq__g §Q:ﬁ Fpé)%ai |rgg° fgegﬁfgogﬂli%g%g lbcgd e\é after:

the printing head eena ter as in-claimil or
2 in which the pl &heplaten &ﬂélftbﬁaﬁidi Reang quycgpaeenriptdfi@éw ons

around the 25 - pgigRieiy mmW&%eaﬁww&hwﬁ% NghétlseHsh1l e
| ongi tudi nal -axis-o “aten. rinter . as clalnedln claim3 in

h
which the printi nﬁwai r’?pﬂ"%réy'? Bf' ’?I%lﬁﬂ@r‘ FATRaTEFee Rlankit 3P4 to
strike the projectfooperodbcingea oné esignal whésy the. p:iﬂtmgl hés iamovkdi ned in

any precedi ngqcl aig &%«# @ﬁ%"&g ﬁ&gﬁ@ﬁf’o%at 24 anggsmogréo%&m si gnal

conprises a eel ot at es Ich carries u
plurality of indi ®atyeasst sheuprinthiming |Séﬁ%¥13/fmﬁbﬁfpreé‘|'?fé§bcﬂfd% to'5
the pul ses of thenphd BighdlTuRELIS kRO Akrival e Rthe N¢iRBt GulseEre® blafkCl ai m 4
I n“which the V\/neel Cﬁagr 'aepsre-spacing operation and during 2 normal printing
_ o operation. storage means for storing data related to a phase
15 relationship between the print timing signal and the home signal )
on the basis of the number of pulses counted during the
; pre-spacing operation; and means for setting a print starting
position in dependence upon a oomparison of the stored data.

and the _number of p\;lsos counted .during a printing operation.

. 20 2, a printer as claimed in claim 1 in which the pre-spacing
operation is effected. automatioally after ‘the printing head
has been aotuated. :

3. A printer as ¢laimed in claim 1 or 2 in which the platen
bhas a plurality of angularly spaced projections around the
25 poziphery thereof, the projections .extendi.ng-alo_ng' the
' *  longitudinal axis of the platen.

4. A printer as claimed in claim 3 in which the printing head

oomprises a print hammer which is ‘actuatable to strike the
projections of the platen.

LT .



L 27 equal 'y spaced indi«cations with a gap which corresponds to 3 indications
* between the first and last indication. 7. An inpact type dot printer
substantlally as herein before 10 described with reference to and as
shown in flgures 1to 7 of the acconpanyi ng drawi ngs. 8. A nethod of
determining a print starting p05|t|on fort?an i npact type dot printer
-conprising a rotatabl e platen, a printing head novable froma. home :
position in.increfentd p:in&eqas chiimed tinoanyp arededdhg tedaimhdnawtiish gthet he
platen for form ngg 43t for"Bldduk $i4@ rg,_q_tn@rmggasigggpr ghi}d OB A IRROSI ti oned
bet ween, t he platen and the head, the nethod co I sing the ste produci ng -
‘a prigy tining si iR Forasen nenPifteR Mevhish Faghes phwr f'ﬁten the
signal ~conprisi ngef iplikatlibhy arbuyhl ke Hepishedy Xheredlkcsredspariihy ak;
producing a hgme g %ﬁis gp éhQ nE”H Eg?hs[ i s noved away fromthe hone
posi tion; counti ng e pul ses of & n rm ng signal fromthe
production of the home signal until the arrival of the first pul se-free

~ bl iank durihng g pre: Spﬁﬁﬁﬂﬁteﬂ%a&iﬂﬂed%oéiﬂﬂ dghawﬁlﬁi@hhaﬂ@wﬁﬁlacﬂﬂéeh25
rel ati onshi p bet n t rint .t and t e _Si on the -
basi s of the nunb&f SFAp §BCS go%%rqiggt%&g ‘%gtht?\eqaﬁr'g’i gp%uffﬁ%"&ﬁ%rtgt i on;
counting the pul sési!@ﬂca_ttionprhemvetm theFizsyrrall ¥asgnindieapionduct i on of the
hone signal until the arrival of the first pul se-free bl ank during a- '

printing operation, and 30 settlnga rint startlng osition for the
printing operatioR*i nABei¥eR b’f"yt hereineReffEea and
the |l atter caant. descr@bed Mmtﬁaﬁdraked&t andriasi ﬂg:wa I ifDfurekal ttony qFOshd | ON
~for an inpact typg in t &t i}g&stant ially as herein before described :
\ith reference to ?l gar 3 of the acconpanying draw ngs. 5 10. A

met hod of determning print: startl ng positions for an inpact type dot
printer includingga rataé@bh%ﬂahaé&mﬁmgl R0pranP| dthdtingypd¥itden Fbr an

proj ecti ons and aigpal nt{ypg Qot printer comprising a rotatable platen, a
_ printing head movable from a home position in increments in a
15  direction parallel to the axis of the platen for forming dot~
matrix characters on a recording medium positionea- between" the
platen and the head, the methcd'comprising the steps: producing
a print timing signal in synchronism with the rotation of the
_ platen, the signal comprising a plurality of pulses and a
20 . pulse-free blank; producing a home signal when the printing
head is moved away from the hcme posiﬁiom coﬁnti_ng_ the pulses
| of the print timing signal from the producticn of the home
U ' signal until the arrival of the first pulse-free blank during
' _ a: pre-spacing operation; storing data related to a phase
25 ralationsh:l.p between the print timing signal and the home signal
on the basis of the number of pulses.counted during the pre-
spacin_g operation; counting. the pulses of the print timing '
: s_ignai_fzom the produétion,of the home signal until the arrival
of the first pulse~free blank du.ring a printing operation, and
30 - setting a print starting position for the printing operation
in dependence upon a comparison of the stored data and the
latter count.
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novabl e froma home pgsition in spacing increnments along the platen and .
havi ng a print hamer actuatable to hit the 10 projections one at a tine .
to pfint dot-matrix characters on' a recording. fedi ym between t'he pl.aten 4
and the print hamver, said nethod conprising the steps of: generating a '
print timng signal in synchronl smwith A8t-ation of the platen, said print.
timng signal being indicative of positions in which the print 15 hamer

" strikes the projedi orrs:neﬂd:dcotrmsadnmingaapp&m smei:hj poditaenl fexpadiral ity
- of. subsequent puI aS¥G ?.ntég)\é {’ ilﬂe,?& fromthe hone
it |ng§% printing opera

position for pre-sp rior a norna 1 On; gener at i g a
home si gnal when mcmﬂt%\‘g #ﬂaf&aeill@a%sﬁmshémdp%sqft the accanpanying

nunber of 20 pulsgeidgs.sai d, print timng signal until a first pulse- free
bl ank arrives while the printing head is noved for pre-spacing; storing
data on a phase relationship between said print timng signal and said hone-
signal based &n tHe.coumetibdnafiisieteniining peint soartiingpasheianantier anf pul ses

of said print tim g'?ﬁ; {{ﬁgh g..head has left
t.he hone p03|t|onﬁga§[ d?ll‘st ;:&Id #ree% rrl géséegachtlrrethe
printing head is foVERY AnPLFatityyo rPé‘v‘-ét@‘FPEe%P“ﬁGPﬁaF Brinptindnpead

operations; and sedokabl@ Pidula mrﬂﬂeimahtsmwaaeﬁneﬂwau&gsmed data

and said |ast- rrent | ogenda_n&urmei in%eﬁamr c'!l. le to hit the

1o projeotions one at a time to print dot-matrix characters on
a recording medium hetween ‘the platen and the print hammer, _
said method comprising the steps of: generating a print timing _ \j
signal in synchronism with rotation of the platen, said print o
timing signal being indicative of positions in which the print

-15. hammer strikes the projections and composed of a pulse-free blank

| and a plurality of subsequent pulses in one cycle; moving the
printing head from the home position for pre-spacing prior to a
normal printing operation; generati_nq a home signa.l when the
printing head leaves the home position; counting the number of

20  pulses of said print timing signal until a first pulse-free blank
arrives while the printing head 1s moved for 'pre-speci'mj: storing
data on a phese relationship between said print timing signal and
_said home signel based on the counted number of pulses; counting
the number of pulses of said print timing signal generated after

25  the printing head has left the home position until the first
pulse-free blank arrives each time the printing head is moved
in spacing increments for normal printing operations; and
setting print starting positions based on said stored data and
said last-mentioned number of pulses as counted. '
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