21212_581 -1- " APPARA:I'US FOR CONTROLLI NG A PULSE GENERATCR' This invention o

relates to an apparatus for controlling a pul se generator, such as a pul s
generator provided in a printer for generating a printing timng pul se.
There is a printer which conprises a platen having 5 ap QLQL' y. of
| ongi tudi nally extending projections on its outer peripheral sugfg g_é %@1& a
printing hamrer which is novable longitudinally of the platen. The notion
of the printing hammer is contfalled by a printing timng pul se

..’synchroni zed with the position of a particular projection 10 on the

i at en. In order to forman accurately positioned dot, it is necessary to
control the phase of any such printing timng pulse. The pul se is generated
by an optical senscapyiiarts GoRPEINTROGLING! A FUESE GENERATORY €S in a rotary
detecting plate. The sensor 1s novable to a predeterm ned extent about 15
the centre of the detecting plate. The adjustnment of the sensor is effected
by | oosening a screw for the.sensor, displacing the sensor along a guide
and tightening the screw again. The necessity for |oosening the screw and
tightening it again redMisetnventinn selatefets gr apparams for copgpaldin@nt of

the sensor, and makes it a very inefficient job. s
- a pulse generator, such as a pulse generator provided

in a printer for generating a printing timing pulse.
There is a printer which comprises a platen having
F o~ 5 a piura.lity of longitudinally extending projecticns on its
outer peripheral surface, and a printing hammer which is
movable longitudinally of the platen. The motion of the
printing hammer is controlled by a printing timing pulse
synchronized with the position of a particular projection
10 on the platen. In order to form an accurately positicned
dot, it is necessary to control the phase of any such printing
timi.ng pulse. The pulse is generated by an optical sensor
which cooperates with detecting holes in a rotary detecting
plate. The sensor is movable to a predetermined extent about
K/ - 15 the centre of the detecting plate. The adjustment of the
sensor is effected by loosening a screw for the sensor,
displacing the sensor along a guide and tightening the
screw again. The necessify for loosening the screw
and tightening it é.gain reqﬁres a lot of time for the

20 adjustment of the sensor, and makes it a very inefficient job.



@ﬁéplarge space is required for installing the optical sensor novabl y-

und the outer periphery of the rotary detecting plate, and the entire " .
.apparatus is, therefore, very large. The sensor is novable only to a -

limted extent, and sonetines fails to control the printing position. In

any such event, it is necessary ko change the engagenent of a notor pinion,

a train of reduction gears and a platen gear. This change requires the usé

of special jigs, and is, therefore, a costly job. Mreover, it is a ,

" conplicated 10 job to establish a predeterm ned rel ati onshi p between <

E

the projections on the platen and the detecting holes in the rotary =4
det ect i ng Aplaxge spaqeoisl FRguived fer dmstaliiingrhenopbitalt here i s provi ded an
apparatus for controlling a pulse generator, said 15 appar at us

conpri si n§eRSYeRSHRLIY25q3nd r thepPuter RATiERery 9fr 8be¢ dsgawrth | ocati ng neans

such that,d Ln Qgeég%ion, t he sensor generates a pul se when the | ocating

means is h- & PredReRErR ri FEd o SR I 2PRAAERS i O¥®NMPri si ng an

i ndexi ng r iL.ch ces one side.qf said plate, the plate being 20

r ot at abl yggﬁbpl\é??%d T(E)’% TERRMA® ﬁ%‘ﬁlﬁq n°’§'? 'é‘giadtlf"ﬁ{%ﬁdyeﬁbﬁ%er; a plurality

Of o1 ndex! Bda MsiseiQVEdAd 00 B3k 096 alfeply galfbplate and engageab e

wi th teeth on said 1 ndexing gear, sal pI NS Dbei ng di sengageabl e

1y " 928300 RIS bideft TSl S8 R | 10PN 00
: of a motor pinion, a train of reduction -gears and a platen

gear. This change requires the use of special jigs, and .
is, therefore, a costly job._ Moreover, it is a complicated

10 job to establish a predetermined relationship between the
projections on the platen and the detacting holes in the
rotary detecting plate.

According to the present invention, there is

provided an apparatus for controlling a pulse generator, said

15 apparatus comprising a sensor; a rotary plate which is
provided with locating means such that, in operation, the
sensor generates a pulse when the locating means is in a
predetemmined position; a rotary member compi'ising an N
indexing gear which faces one side of said plate, the plate being

20 rotatably supported on a shaft portion of said rotary member;
a plurality of indexing pins provided on said one side of
said plate and engageable with teeth on said indexing gear,
said indexing pins being disengageable from said teeth and
engageable with different teeth on said indexing gear by

25 rotation of said plate relative to said indexing gear; and

a spring urging said plate towards engagement with said indexing



a spring:urging said plate towards engagenment w th said indexing 3 gear” .
so that, during said engagenent, rotation of the rotary nenber is -
transmtted to said plate. Thus the apparatus of the present invention (E:i)
enabl es easy and accurate control of a pul se generator, e.g. of 5
pul se generator as used in a printer. Fhe provision of the indexing gear
facilitates fine control. Mreover, the apparatus of the present invention
may be small and compact in construction so as to reduce the space required

for the installation of the pul se generator as a whole. 10 The

sensor is preferably an optical sensor which is stationary, the plate being
rotatable so as to control, for exanple, a printing position. The apparatus
of the present invention nay facilitate the control of,.for exanple, the

printing position 8% S35hat, during;spdd, SRgpGNPRthotRta4ko™ 94r thecul ar
limtation. Moreover, it be so_made _as .to be | ess costly than any
simlar apparatus KAGHS ?%ﬁe"sa?f".’n#gfﬁé:ﬁ’l 1% B1¥ %l ate has a plurality

of detecting slits havj iLLc r ich differg fromthe 20
angul ar pitch 62 of salh'%%t gg? ﬂgﬁgﬁkgé}sg#n%e%ﬁ%%&é’ggﬁveﬁ ’eﬁnefﬁ%lﬁsal so the
val ue of easy and accurate control of a pulse generator, e.g. of

5 a pulse generator as used in a printer. The provision of
the indexing gear facilitates fine control. Moreover, the
apparatus of the present invention may be small and compact

— in construction so as to reduce the space required for the
installation of the pulse generator as a whole.

10 The sensor is preferably an optic&l sensor which is
stationary, the plate being rotatable so as to

control, for example, a printing position.

The. apparatus of the present' invention. may facilitate
the control of, for example, the printing position over
15 a wide range without any particular limitation. Moreover,
it may be so made as to be less costly than any similar
apparatus known in the art.
Preferably, said plate has a plurality of detecting
slits having an angular pitch 61 which differs from the
20 angular pitch 32 of said teeth ;n said indexing gear.

Preferably also the value of



(jg?- [err] I's an integer. The indexing gear may have a plurality of
ns_whi ch engage with the teeth of a notor pinion of a notor which 5 ' <
is atranged to drive the indexing gear. The invention also conprises a
pul se generator provided with the said apparatus. Additionally, the
I nvention conprises a printer provided with the said pul se generator, said
pul se 10 generator being arranged to generate printing timng pul ses.
The printer may conpride a platen, whose external circunference is provided
with a plurality of projections, and a printing hamrer, actuable by said A~
printing timng 15 pul ses, to effect dot printing on materi al =
I nt erposed between the platen and the printing hamer. Thus the said
proj ections nmayghe spaced apart from each other both angularly and axially
of the platen_there being geansebsy. rotating the platen and for noving the
printing 20(9 ..&aqner axially of the platen. The printing hanmer may be
i nclined at ' ar andeacﬁ [err] - [err] to the axial direction of the platen,
where [err] = [err] [err] and [err] being respectively the axial and
circunferentia
The indexing gear may have a plurality of pins which

engage with the teeth of a motor pinion of a motor which
5 is arranged to drive the indexing gear.
The invention also comprises a pulse generator
provided with the said apparatus.
| Additionally, the invention comprises a printer
provided _.with the said pulse generator, said pu-lse
10 generator being arranged to gemerate printing tim-:i.ﬁg
pulses.

The printer may comprise a platen, whose external
circumference is provided with a plﬁralit.xr of projections,
and a printin§ hammer, actuable by said printing timing

15 pulses, to effect dot printing on material interposed
between the platen and the printing hammer. Thus the U
said projections may. be spaced apart from each other
both angularly and axially of the platen, there being
means for rotating the platen and for moving the. printing

20 hammer axially of the piaten.

The printi~3 hammer may be inclined at an angle of 90° - 6

to the axial direction of the platen, where § = tan ! .g

o and B being respectively the axial and circum:’erential

distances between adjacent projections.



di st ances bet ween adjacent proj ections. The invention is illustrate
nEreJy by way of exanple, in the acconpanying drawings, in which:- Fig
is a fragnentary side elevational view of a printer which may be provi
Wi th apparatus according 5 to the present invention; Figure 2
devel oped view of a platen which fornms part of the printer of Figure 1,
Figure 2 illustrating the printing operation; Figure 3 is a cross-sect
view of a printing hanmrer 10 - 5 swhich fornms part of the printer of
. Figure 1; Figure 4 is a view showing a signal froman optical sensor which
“or s part of an apparatus according to the present invention as shown in
Figures 5-8, Figure 5 is a top plan view of the said apparatus 15

according to the pr_eseq.;,? ﬁh\(,gﬁt,t_iognis R 9445 aBed smgrgd% t(r)lt ?‘#y enl ar ged

front el evati onal

view 0 e sal d apparat us accor e present
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i nvention; Figure dxdupid, s,@pkh@&aboagasw@%f&ﬁhgn%t%chl pe VII-Vi1 of

Flgure 6; 20

Figure 8 is an expl oded "perspective view of th

sai d apparatus accordi eggire thes pr esRmbntaryesideOflevaibdal Gbey 9 IS @
di agrammatic view illustrating the

5
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of a printer which may be provided with apparatus according
to the present invention;'

Figure 2 is a developed view of a platen which forms
part of the printer of Figure 1, Figure 2 illustrating the
printing operation;

Figure 3 is a cross—-sectional view of a printing hammer
vhich forms part of the printer of Figure 1; |

Figure 4 is a view showing a signal from an optical
sgnsor which forms part of an apparatus according to thé
present invention as shown in Figures 5-8;

Figure 5 is a top plan view of the said apparatus
according to the present invention;

" Figure 6 is a fragmentary enlarged front elevational
view of the said apparatus according to the present invention;

Figure 7 is a sectional view taken along the line
VII-VII of Figure 6;

Figure 8 is an exploded perspective view of the said
apparatus according to the present invention; and

Figure 9 is a diagrammatic view illustrating the

control of the printing position in a printer as shown

in Figures 1-3.

e



@rol of the printing position in a printer as shown in Figures 1-3. ,

-In Figure 1 there is shown a printer provided with a platen 21 which- -
has 'ei ght een projections on its outer peripheral surface, as shown at la to
1r, the projections la to 1r being both angularly and longitudinally 5
(i.e. axially) spaced apart. A sheet of paper 22 and an ink ribbon 23 are
di sposed between the platen 21 and a printing hamer 24. The platen 21 is
continuously rotatable, as described in greater detail below, in the
direction of an arrow 15 in Figure 1. The printing hanrer 24 is
continuously 10 novabl e (by neans not shown) longitudinally of the
platen 21 to bring it successively to the various positions in which it may
be noved, as i@ Eigqurg bythere igosiiva- s exdeteraProided wigh as to strike
against the platen 21. Such striking novenent of the printing hammer 24 is
synchr onoug B#atena2l iwhileh) has eighteey pxjecEinifnPR tiéd to the printing hamer
24 during its |ongitudi nal novenent V\herebglz to print a dot in conjunction

with a par ORESH RETiRMEFRL (TR thEPBMAENI2T° BretBPoj ection la on the
platen 21 i s such that nthe printin hqpner 4 strikes successively
agai nst -it Prfi%"‘r%g”%jibg];ﬁi ﬁqﬁ‘ﬂq@ h?ng%(')ar" Yy and,d %gf%“dgﬂyelfyt ical line in
aCCCg dance (W.é.h aS:ESn% Weglgﬁé. A sheet of paper 22 and an

ink ribben 23 are disposed between the platen 21 and a printing

hammer 24. The platen 21 is cont_:inuously rotatable, as
described in greater detail below, in the direction of an \J
arrow 1S in Figure 1. The prinﬁing hammer 24 is continuously
10 movable (by means not shown) longitudinally of the platen
21 to bring it successively to the various positions
in which it may be moved, as indicated by the double~headed
arrow 16, so as to strike. against the platen 21. Such .striking
movement of the printing hammer 24 is synchronous with a timing
15 pulse transmitted to the printing hammer 24 during its
longitudinal movement, whereby to print a dot in conjunction
with a particular projecticn on the platen 21. The projection
1a on the platen 21 is such that when the printing hammer 24
strikes successively against it, there may be printed eight
20 dots in a vertical line in accordance with the timing pulses
transmitted successively at locations (1) and (8) during
the angular movement of the Pprojection ia with the rotation
of the platen 2 through these locations, as shown in Figures
1 and 2. On further rotation of the platen 21, the

25 . projection "13 arrives at location (1), and the printing



transmtted successrvely at locations (1) and (8) during the angul ar

t hese | ocations, as shown in Figures 1 and 2. On further rotation of the
pl aten 21, the 25 projection 1b arrives at location (1), and the
printing -7- hamrer 24 is adapted to print dots in another line. The
printing hamrer 24 is inclined as shown in Figure 3 at an angle of 90 -
[err] to the axial direction,~dnd the angle [err] of its inclination is

movenent of the projection la with the rotation of the platen 21 through

expressed as follows: 5 [err] [err] in which [err]
““stands for the axial distance between % Ion PtgérniU:&' efethe platen 21,
and [err] standmpef 214h11:s adretaft &P SRR I tance Dbet ween every two

adj oi ni ng proj ect.i ons t I te h in FidubE 3 atSAOWs t he
letter "F" pri &gt b@F e(ffzgx% ﬁ%ﬁdgfgl ve 's! gnal 9[“5 transmtted to the

printing hamer gg 9Bc:at |eog§ t(hg)a,hgl(&)mca{&, sai@n dots are printed by
t he proj ecti ons™ vvo dot at | ocations (5) and (8), are printed by

each of the pr q[heélc %’t Sol &k é)gsligxci‘%ﬁoﬂ-%s exﬁz‘e@gg§ #0koiwBl i Nted by the
at location (

projection le to,conplete the formation of the letter "F".
The proj egtions 1f andglg do pgi” pr%nt any dot, but l'eave a space between

in which o stands for the axial distance between dots
longitudinally of the platen 21, and B stands for the

circumferential distance between every two adjoining

C

projections on the platen 21.

10 Figure 2 shows the letter "F" printed by way of example.
A drive signal is transmi*_l:ted to the printing hammer 24 .at
locations (2) to (B) ,'and seven dots are printed by the
projections la. Two dots,all at locations (5) and (8),
are printed by each of the projections 1b to 1d,and a

15 single dot is printed by the projection le at location (8)
to complete the formation of ‘the letter "F". The projections
1f and 1g do not print any dot, but leave a space between
two adjoining letters. Likewise, the letter "y
is printed by the projections 1h, 1i and 1j, as shown in

20 Figure 2.

Referring to Figures 5 and 7, a motor 25 for driving
the platen 21 has an output shaft 26 projectin§ through a
hole 28a in a mounting plate 28, and a motor pinion 27 is
secured to the shaft 26. A ;eduction gear 29, mounted on

25 a shaft 2%, is engaged with the motor pinion 27. The platen

21 has a shaft 13 to which a platen gear 14 is secured. The

FERN
-,_.“.-



t@dj oining letters. Likew se, the Ietter "J" is prlnted by the 7~
proj€éctions 1h, 1li and 1j, as shown in 20 Figure 2. Referring to Fi gures -
5 and 7, a notor 25 for driving the platen 21 has an output shaft 26
projecting through a hole 28a in a nounting plate 28, and a notor pinion 27

I's secured to the shaft 26. A reduction gear 29, nounted on 25 a shaft
29b, is engaged with the not or pinion 27. The platen 21 has a shaft 13 to
whi ch a platen gear 148is secured. The -8- platen gear 14 is engaged

with a gear 29a which is nounted on the shaft 29b so as to rotate with and
be coaxial with the reduction gear 29. The rotation of the notor pinion 27,
I's, therefore, transmtted to drive the 5 gl aten 21. The notor

pi ni on 27 hRkRtER IRt 1HdFt TRAIIST IR WFPEh A YiHG x‘f-sng gear 10c is
rotatably supported. The ipdexjn e 10c has ft portion 10a on which
arotary de'P‘g'@PF%@"pF%ﬁ §hi€t %éér%t gfaftﬁﬁ ﬁfﬁp?ﬁtﬁl‘e g&’et hat the indexing
gear 10c fage 0 et A spring 12 is
secured to %%&igge‘ﬁ%g%ﬁ%%c'ﬂ%& 3?2% e'm)lng.‘e p?am%él%%?t%o hold the rotary
detecting Phitof Jthibfi®d7 8N dnky 8N Skrahbfsdead e BACRAe | O The i ndexing

gear | Cc can a ternatlvely b or med
S platen 21. The motor pinion 27 has a shaft portion 27a

-t
g
- ot

on which an indexing gear 10c is rotatébly supported.

The indexing gear 10c has a shaft portion 10a on which a

rotary detecting plate 11 is rotatably suppérted so that <
the indexing gear 10c faces one side of the detecting

10 plate 11. A spring 12 is secured to the shaft portion 27a
of the motor pinion 27 to hold the rotary deﬁecting plate
11 resiliently against the indexing gear 10c.

The indexing. gear 10c can alternatively be formed
as an integral part of the motor piniom 27.

15 The indexing gear 10c has thirty teeth in the example
shown in the drawings. The rotary detecting plate 11 has
adjacent to its outer periphery a plurality of equally
spaced apart detecting holes 1ia forming a circle, as shown
in Figure 6. The number of the detecting holes 11a is equal

20 to the number of dots for each row multiplied by an integer,
but less two. In the example shown, the plate 11 has thixty
eight holes 11a, and a space 11b occupying two holes is
provided in a circular array of the holes 1la. Each hole
11a defines a slit for determining the printing timing for

25 a dot. An optical sensor 13 is secured to the mounting



.10c-has thirty teeth in the exanple shown in the drawi ngs. The rotary '
detecting plate 11 has adjacent to its outer periphery a plurality of
equal |y spaced apart detecting holes 1la formng a circle, as shown in
Figure 6. The nunber of the detecting holes 1lla is equal 20 to the
nunber of dots for each row nultiplied by an integer, but less two. |In the
~exanpl e shown, the plate 11 has®hirty eight holes 1la, and a space 11b
..-occupying two holes is provided in a circular array of the holes 1la. Each
™ol e 1la defines a slit for determining the printing timng for 25 a
dot. An optical sensor 13 is secured to the nounting -9- plate 28, and
i ncludes a Iight-enittiqaqelenent not shown, and a |jght-receiving

el ement,- not shown,PXaEe H-sprddacivfesha Hepbamittindgelefent h@okot ary
detecting plate 11 fromthe light-emtting el enent. 5 The
optical sensor 13 p?Wdeaélsaang’PF"é's‘eSFi‘é’r“%nﬁir?,enﬁs h AP h BFgure 4,

t hrough ten detecti 1 f ertic [ N oLs .at | ocations
(1) to (10) for a p‘?%]pgg ‘f%ﬁ %% f’ﬁ%’sg'ltétgeirﬁieZ% (‘)"%érr(;%ta %ﬁg%qf&f‘?le latter. If

ten holes starting f!‘iaFr_Q lr#s%lﬁ* chEi %&@-%?E&%L%m%gnpl e, 10 used

for detection at |ocatio

as an integral part of the nmotor pinion 27. 15 The i ndexi ng %éé}

5 The optical sensor 13 provides a series of signals,
as shown in Figure 4, through ten detecting holes 1la
for a vertical line of dots at locations (1) to (10) for a
projection on the platen 21 on rotation of the latter. If
ten holes starting with lla' in Figure 6 are, for example,
10 used for detection at locations (1) to (10) for the
projection 13,. ten holes beginning with 1ia" are used
for detection at locations (1) to (10) for the projection
ib. The printing hammer 24 is smaller than the cjxcmferéntial
distance B between every two adjoining projections so as
15 to ensure that it does not effect printing in conjunction
with two projections simultaneously. ’ Eight holes define
\/ printing timing, and two holes define stop timing.
The rotary detecting plate 11 has a pair of indexing
pj.nS'_llg as shqwn in Figure 8. The indexing pins 1lc
20 are engageable with the teeth on the indexing gear 10c.
The spring 12 holds the detecting plate 11 against the indexing
gear 10c to keep the :'.ndexing pins 11c engaged with the .
teeth on the indexing gear 10¢c so that rotation may be
transmitted to the detecting plate 11. If the detecting

- 25 plate 11 is detached from the indexing gear 10c against



@ectien la, ten holes beginning with 11a" are used for detection a
&tions (1) to (10) for the projection |Ib. The printing hammer 24 is ' .
smakl'er than the circunferential distance [err] between every two adj oi ning
proj ections so as 15 to ensure that it does not effect printing in
conjunction with two projections sinultaneously. Eight holes define

printing timng, and two heli®s-define stop timng. The rotary detecting

plate 11 has a pair of indexing pins 1lc as shown in Figure 8. The indexing
pins 11c 20 are engageable with the teeth on the indexing gear 10c. ww
The spring 12 holds the detecting plate 11 agai nst the indexing gear 10c to
keep the indexing pins 11c engaged with the teeth on the indexing gear 10c

so that rotation may be transmtted to the detecting plate 11. If the

det ecting 2bBe force ofpkibd epting 22dcicwetid] it AP pdusibnglawi ng gear 10c agai nst

- 10 - the force of the spring 12, however, it is possible to adjust the

posi tion okdiuss the @ositignpbhitheldeteettig piateol t relatidextag gear 10c. The

i ndexi ng gear 10c has a plurality of pins 10b engaged with the teeth of the
nmot or pi ni &he Apdewing gear 1Pgat Thécindstingi gerrolOg ivesntpdnratdyybe transnitted

to the indexing gear 10c. The pins 10b are not “di sengageabl e fromthe

pi ni on 27, °§iRiRE {%e%ﬁﬂeﬁg"jl@ e Festh 9f dthenmetars pifionx2 Tisby

5 that the rotation of the motor may be transmitted to the
indexing gear 10c. 'The pins 10b are not disengageable from
the pinion 27, since the spring 12 is disposed in close proximity
to the end of the shaft portion 105 of the indexing gear
10c.

10 In the example shown, the indexing gear 10c has
thirty teeth having an angular pitch 6, of 12°, and the
rofary detecting plate 11 has thirty eight detecting holes
or slits 1ia having an a.ngular pitch '61 of 9° except'
for the portion 11b. It follows, therefore,that if the

15 engagement of the J'.nd_exing pins 1lic with the indexing gear 10¢c
is shifted by one tooth on the indexing gear 10c, the
position of the slits 1la is shifted by an amount equal to ~
43 dots relative to the optical sensor 13 to effect timing
:ont.rol. This means that each tooth on the indexing gear

20 10¢c enables adjustment corresponding to 4 dots. Each
projection on the platen 21 enables the ;rinting of ten
dots. Ten dots are equal to (% dots x 7 teeth) .+% dot.
This means that seven teeth enable adjustment for each
projection (i.e. for a vertical line of dots) at a location.

25 retracted by % dot. This difference of % dot is corrected



to the end of the shaf t portion 10a of the indexing gear 10c. 10

Jn the exanpl e shown, the indexing gear 10c has thirty teeth having an = -
angular pitch [err] of [err], and the rotary detecting plate 11 has thi
r

ei ght detecting holes or slits 1la having an angular pitch [err] of [er
except for the portion 11b. ‘It follows, therefore,that if the 15
engagenent of the indexing pins 11c with the indexing gear 10c is shifted

. by one tooth on the indexing gear 10c, the position of the slits 1 la is

~-~shifted by an anobunt equal t-0140-dots relative to the optical sensor 13 to

"~effect timing control. This neans that each tooth on the indexing gear 20
10c enabl es adjustnent corresponding to [err] dots. Each projection oh the
pl aten 21 enables the printing of ten dots. Ten dots are equal to ([err]
dots x 7 teeth) +pfedhe] stttieeditly 8igianeeth)asinsevasveh astius €iydltl e adj ust nent
for each projection (i.e. for a vertical ling of dots) at a |location 25
retracted by [err keetttotaire Hausl diof twantpcddtef ( @rtd xd05 testior r Thised - 11
- by the succeeding eight teeth, since seven plus eight 4 teeth are equal
to twenty dots ([ ésrthednumbex af thecddfp. pritnked by tweeprriegtionst Thrs.dot s

printed by two prﬂ‘ections. Thus,
: e apparatus enables fine control of the printing position

5 by an amount Ad of % dbt. Finer control is possible if
the pitch of the teeth on the indexing gear 10c and the
pitqh of the slits l1a in the detecting plate 11 are
appropriately altered.
The control of the printing position -is shown by way
16 of example in Figure 9. In Figure 9, the dimension L shows
theé area in which printiqg is possible by the printing hammer
24. If a particular projection on the platen 21 is
located within the printable area L, the printing of a dot
is possible. It is important to ascertain first of all the
15 relation between the projections and the printing timing.
When the slit 1la' of the deteéting Plate 11 has been detected
/ by the sensor 13, a drive signal is applied to enable printing
at location (1) of the projection 1a. If, for example,
a dot A is printed at the projection 1ir as shown at (a)
20 in Figure 9, the projection 1xr _still stays within the
printable area L, and location (1) for the projection 1a
is still outside the area L. The detecting plate 11 is moved away
from the indexing gear 10c against the force of the spring
12 so that @e indexing pins 11c may be disehgaged from

25 teeth on the indexing gear 10c. The plate 11 is rotated



>

appar atus enabl es fine control of the printing position 5 by an
tnt [err]d of [err] dot. Finer control is possible if the pitch of the .
teeth on the indexing gear |G and the pitch of the slits 1l1a in the
detecting plate 11 are appropriately altered. The control of the printing

position-is showmn by way 10 of exanple in Figure 9. In Figure 9, the
di nension L shows the area in which printing is possible by the printing
hamrer 24. If a pactjgul ar projection on the platen 21 is located within
the printable area L, the printing of a dot is possible. It is inportant to;;_
ascertain first of all the 15 rel ati on between the projections and the ™
printing timng. Wen the slit Ila" of the detecting plate 11 has been
detected by the sensor 13, a drive signal is applied to enable printing at
| ocation (1) of the projection la. If, for exanple, a dot Ais printed at
t he proj ect bagk Fpr s ddbeamde atorfagpoprding to fourfFiephheo® thehe projection 1r
still stays within the @&éntable area L, and location (1) for the
proj ecti on Hadexingtgear and|dhe nimdgring pinsTldc ReeeRFMFIpl ate 11 is noved
away fromthe indexjng gear 10c¢ _agai nst the force of the spring 12 so that
the i ndexi n¥*fh 8¢ PCeKHRF grrnildengadid FROMOES teeth qEEERBA the indexi ng
gear 10c. Tfil'g g) l-li-aégts]ll hs ar ti%gegignal-islgpélied upon detection
5 of the slit 11a' by.-the sensor 13, a dot B is printed
at the projection la as shown at (b) in Figure 9. One-third
of a dot C is, however, not printed at location (8) of the \..J
projection la. Therefore, the plate 11 is disengaged from the
indexing gear 10c again, rotated back by a distance
10 corresponding to seven teeth on the indexing gear 10c, and
engaged with the indexing gear 10c again. The seven teeth
correspond to 9% dots. If printing is effected upon
detection of the slit 1la' by the.s.ensor 13, a dot D is
printed at the projection 1b as shown at (c) in Figure
15 9. This means the achievement of fine control for the
printing position by a distance which is shown at A4 in \J

Figure 9. The dot D has been moved baék from the dét B
by a distance corresponding to 2 dot. A dot E is printed
at location (8) of the émjecti:n 1b. It has been moved
20 back from the dot C by a distance corresponding to 2 dot
and stays completely within the printable areé. L. ’
| The pinion 27 on the motor shaft 26 can itself be
used as an indexing gear if it has a sufficiently large

numbexr of teeth. Moreover, there is no problem, even

25 if the angular pitch 62 of the teeth on the indexing



back for-*a di stance corresponding to four teeth on the indexing gear 10c
.and .the indexing pins Ilc are engaged with the indexing gear 10c again.
four teeth correspond to 5 [err] dots. If a drive signal is applied up
detection 5 of the slit 11a' by the sensor 13, a dot B is print

the projection la as shown at (b) in Figure 9. One-third of a dot Cis,
however, not printed at |ocation )_of the projection la. Therefore, the
plate 11 is di sengaged from the 1ndexi ng gear 10c again, rotated back by a
. di stance 10 corresponding to seven teeth on the indexing gear 10c,

ihd engaged with the indexi ng gear 10c again. The seven teeth correspond to
9 [err] dots. If pripti i p %&E&i fot | g1dda’ by

t he sensor 13, a dolgg%‘! irlgsp% 'eﬁ{n;e%%%t e p{r-:’lgaj gg ion ?%s%%wﬁlﬁéa%l%%i in
Figure 15 9. mi&mt%ﬁqgtg qyenent of fine control for the
printing position by a distance ich is showmm at Ad in Figure 9. The dot D
has been noved back fromthe dot B by a distance corresponding to 2 dot. A
dot Eis printed at location (8) of the projection |b. It has been noved 20
back fromthe dot C by a distance corresponding to 2.dot and stays
conpletely wwthin the printable area L. The pinion 27 on the notor shaft 26
can itself be used as an indexing gear if it has a sufficiently |arge
nunber of teeth. Moreover, there is no problem even 25 if the
angular pitch [err] of the teeth on the indexing



-1 gear | Cc is snaller than the angular pitch [err] of the slits-®n the’._
de t'Ang plate 11. 14* C L M S *CLAI MS 1 An appar at us’ .
fo ontrolling a pul se generator, said apparatus conprising a sensor; a
rotary plate which is provided with |ocating neans such that, in operation,

t he sensor generates a pul se whempgthe | ocating WS agi
predeterm ned position; a rotary nmenber conpri smﬂmmﬁmw‘]‘{amear whi ch
faces one side of said plate, the plate being rowatably supported on a
shaft portion of said rotary nenber; a plurality of indexing pins provided ---
on said one side of said plate and engageable with teeth on said 10 il
I ndexi ng gear, said indegdBgAp MsSbei ng di sengageable fromsaid teeth and
engageable with different teeth on said indexing gear by rotation of said
plate relative to said indexing gear; and a spring urging said plate
t owards engagenent with said indexing gear so that, during said 15

engagenent , ! r ot af® @ﬁPB’fatt“ﬁef?’btc&PV‘ﬂg%‘éra Pulse gRReFACPR

said apparatus comprising a sensor; a rotary plate which is

provided with locating means such that, in operation, the sensor
generates a pulse when the locating means is in a
S predetermined position; a rotary member comprising an indexing.
gear which faces one side of said plate, the plate being
rotatably supported on a shaft portion of said rotary
member; a plurality of indexing pins provided on said one
side of said plate and engageable with teeth on said
10 indexing gear, said indexing pins being disengageable from
said teeth and engageable with different teeth on said
indexing gear by rotation of said plate relative to said
indexing gear; and a spring urging said plate towards
engagement with said indexing gear so that, during said
15 engagement, rotation of the rotary member is transmitted
to said plate. U
2. An apparatus as claimed in claim 1 in which the
sensor is an optical sensor.
3. An apparatus as claimed in claim 1 or 2 wherein
20 said plate has a plurality of slits having an angular
pitch 61 which differs from the angular pitch
92 of said teeth on said indexing gear.
4. An apparatus as claimed in claim 3, wherein the

value of e1 is an integer.
(9, - 8,)
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to saidplate. 2, -An apparatus as clainmed in claiml in which the -

sensor is an optical sensor. 3. An apparatus as clained in claim1l or: 2,
wherein 20 said plate has a pl urality—ef——stits—taving an angyf . -
pitch [err] which differs fromthe angul ar pItCh |d teeth P

sai d indexing gear. 4. An appar at us a Hﬂ ﬂ}t m 3, wher &

t he val ue of [err] IS an integer. as -clainmed in

any preceding claimin which thé Fndexi ng gear has a plurality of pins
swhi ch engage with the teeth of a notor pinion of a notor which is arranged

‘fb drive the indexing gear. 6. An apparatus for controlling a pul se
generator substantially as herei nbefore described with reference to and as
shown in Figures 5-8. 7. A pul se generator provided with an apparat us

as clainmed in. any p%ecedhrrll cIa| m 1 1aime i§.m recAd&rlgie_m ovi ded
wi th a pul se generafd A5 7 C a|md7 FSe genera or being

arranged Lo gener al gnfill Bhi qu;*jg\ogoge&uﬁs% ?uralz.ty PLsN@nas cl ai med

in claim8 conprising a aten extern clrcunterence I's provided
with a ' engage with the teeth of a motor pinion of a motor which is

arranged to drive the indexing gear.

5 6. An appa.ratus for controlling a pulse generator

" substantially as hereinbefore described with referemce to
W and as shown in Figures 5-8. |

7. A pulse generator provided with an apparatus as

claimed in any preceding claim.

10 8. A printer provided with a pulse generator as
claimed in claim 7, said pulse generator being arranged
to generate printing timi;:g pulses.

9. A printer as claimed in claim 8 comprising
a platen, whose external circumference is provided with a

15 plurality of projections, and a printing hammer, actuable
by said printing timing pulses, to effect dot printing
on material interposed between the platen and the printing
hammer.

10. A printer as claimed in claim 9 in which the

20 said projections are spaced apart from each other both
angularly and axially of the platen, there being means
for rotating the platen and for moving the printing

hammer axially of the platen.



p

t g pulses, to effect dot printing on material interposed bet ween the + <«

‘p@lity of projections, and a printing hammer, actuable by said prirati ng
en and the printing hamer. 10. A printer as clained in claim9 in

" “which the 20 said projections are spaced apart from each other both

angularly and axially of the platen, there b tating the
‘platen and for moving the printi 1§ hamrer ﬂmmﬁmﬂullm”m A
printer as claimed in claim10 in which the pri Nt | Manser*i s |ncI|ned at

an angle of [err] - [err] to the axial direction of the platen, where [err] 3
= [err] and [err] being respectively the axial and 5 ks

circunferential distances between_ad| acenth(?rOj ecti oan A printer,
~provi ded wi t'-appfaPEtleTads cHAMRRY A B B e‘rol I ing a pul se
gener at or, subs;&antl aII as herei n&o Lore fCI‘I bgdzb Wléh reference to and as

shown in t hé a8 b%é’ﬁ‘flnl’ g LA ARG,

to the axial direction of the platen, where
£ = tanrl'%, ¢ and 8 being respectively the axial and

5 circumferential disﬁances between adjacent projections. '
12, A printer, provided with apparatus as claimed in
claim 1 for controlling a pulse generator, substantially as

hereinbefore described with reference to and as shown \_j

in the accompanying drawings.




