2191151 PRI NTI NG MECHANI SM FOR USE IN A PRINTER' This invention relates to

a pri-nting nechanismfor use in a printer, e.g. a printer of a desktop

cal culator or of an instrument,
serial typ

Japanese

Cans are provided for noving hanmers which operate the type and for

chafiging the colum of print 10
the cans are controlJled
el ectromagnet and a-seFe s e e et & a6 ¢
Wien a desired type is selected by the trigger nechanism the type
movi-ng the respective type is driven
so that the respective hamer causes the elected type to be pressed agai nst
papex- After the printing of one col um,
print being typed neshes with a rack which is nounted in a frame so as to

nove the hammer hol der t&Rthdngention relatesttqm PEHPEMIBRNE i IBF | S ng

on the next columm. Wen the desired figures have_been printsg, the rack is

moved out of mesh width 2 REMEEEr -$ndhnt RRFERtet D¢ deskioR S908

hol der.

belt is stopped and a camfor 15

bei ng typed, and the type belt and

by a tri nmechani sm wh
} ECHANI SMFOR ae—cal--i ed by a hamer

and t he hamrer h0|d%L:E%sgaﬂ%gtln a 2
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In a first known printing mechénism for a serial type
printer, such as that disclosed in the specification of
Japane#e Utility Model Laid Open.Number 59—122244, an endless
belt type cérrier (hereiﬁafter referred to a§ a type belt) is
driven horizontally. Caﬁs.are providea for moving hammers
which operéte the type and for changing the column of print
being typed, And the fype belt and.the cams aré controlled
by.a trigger mechanism which éomprises a clufch, an
eiectromagnet and a selecﬁion lever. The bammers are carried
by a hammer holder. Whén.a desired tyﬁe is selected by the
trigger mechanism, the-type Selt is stopbed éﬁd a cam for
ﬁoving the respectiVé,tyﬁe.;s driven.so that the respective
haxﬁmer causes _the slecﬁed 1::ype to be pre#sed aéainst paper.
After the printing of one column, the cam.for changing the
columnlof print being typed meshes with a rack which is
mountéd in a framé so as to mévé the hammer holder to the
position required for the prinﬁing on the next column.

when the desired figures have beén prinﬁed, the rack is
moved out of mesh with tﬁe 1ast-mentioned cam by a rack

removing mechanism and the hammer holder is urged in a

. ! In a first known printing mechanismfor a
printer, such as that disclosed in the specification of
ility Model Laid Open Number 594122244, an endless belt t
carrier (hereinafter referred to as a type belt) is driven horizonta

91t

i ch conprises a clutch, an
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the cam for changi ng the col um of
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is intended to be used ThetIPoyespertion
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predetermned direction so as to be returned to the home position thereof.
Paper feeding is achieved by the power produced when the rack is rel eased.
The above-nenti oned nmechani smis thus conmposed of 5 a type '
sel ecting nechanism a columm changi ng nmechani sm and a hammer hol der return
and paper feed nechanism |In the acconpanying Figure 25, there is shown a.
second known printer using a type belt 100. As shown in Figure 25, a mask
101 which is elastically deformable is 10 _ provi ded between a type
portion 102 of the type belt 100 and print paper 103 so the adjacent type °
portions 102 to that which is to be printed on the print paper 103 do not
contact the latter. Furthernore, according to a type arrangenent of a 15
third known pri nt epredategminad, dérertiion se@s 48 behaebuinedt be thegeci fi cati on
of Japanese Utility Mddel Laid Open Nunmber 59-166954, only one space is
provi ded i n a synbbeme peeigiepusherrprh-yBaperpfeading is anbhpeed dybthear carri age
with a hammer. 20 Many ki nds of print papers of various
wi dt hs are avai | abPe¥e Prednqeds Ween thgpwack AgFHE2R#% hs of 38 nm and 58 mMm
can be obtained for a famly of-desktOg calcul ators and each size of paper
eI pechpBts® 15 s RABREPe4pDhY at us,

excl usive parts, such as a paper gui.de.or -a frane, are provi ded.to cqpe
Wi th 25§ P ' a type se é%t&ng chanism, a cofﬁmn’changigg mechanism angp _

a hammer holder return and paper feea mechanism.
In the acc&mpanying Figure.25, theré is shown a
sééohd:knbwn ﬁrinter using é type be}t 100. As.shown in
Figu?e 25; a.maéﬁ 101 whiéh”is'elasﬁicalif.deformable is
10 ) provided between é type portion 102 of.fhe type belt 100
| and print paber 103 so £he adjacent type portions 102
to that thch ié to be printed on the.piint.paper 103 do not \J
contact tﬁé lattef. |
Furﬁhermore} aécording tsla type arrangement of a
15 - | thifd khoﬁn printer using a ﬁype belt, such as shown in
| | fhe.specificatioﬁ.éf Japanese Utility Model Laid Open
Numbei 59—166954,:on1y one spéce is provided in a symbol _ g%j
' ﬁype éroup énd type movemenf is achieved by é-carriage
ﬁith a hammer. | |
20 Many kinds of print papers-of various wiéths are
available on the market. Papers having widths of 38 mm and 58
mm can be obtainéd for aﬁfamily of desktop calculators
and ééch siég of paper is inﬁended'ﬁo bé ﬁsed ﬁith a
speéific printei. In the kﬁown apparatus, exclusive parts,

such as a paper.guide or a frame, are provided to cope with
25 - _ L : -
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93 the particular size of paper being used. In the said first known printer,

many parts are required and the structure is corrpllcated making it

i npossi ble to manufacture the printer at | ow cost. 5 In the said

second known printer which uses an elastic mask, type portions having ink

t hereon are pressed agai nst the mask, so I hat the ink is transferred to the

mask and then the mask itself is stained with ink. The mask is defornmed by

the adj acent type portions on both sides of the type being printed 10

and contacts the print paper which produces marks on the paper. Moreover,

t he mask must be &hérﬁmliyu]tahi gide of tpapsrtbeibg s@gabl e of el ast iC

def ormati on, and cons Lt..ca be easi.ly defornmed_in t

manuf'act uri ng processeﬂTEere 3¢ F1TF nr?ﬁﬁlpé'lf%?r’p%%@aﬁbs taﬁé ’FFs?é‘P(r“rds
expensi ve andt he anduthdi atruckikes ia icﬁnplicateldorugauingef.t Eupddsdbhorte, in a
known printer whergj of the printer has to be
provided in accorglanlgfea%\fmgéﬂ%%ﬁ%gl%g? W v{1%[;§'f'|e printer can only be used

for paper df one partil@dufks %‘l@itqﬁ!csmd thmawn tprdneer yhigh paeeEeohedagsabi lity.
20

Accopgdhing {,beproem:@. hiﬁnkhfnlprtﬁé% aae/%ms% apdiels® im
provided a printin ani sm for us I nter npri si ng an endl ess

belt having a pl Unglh FoothasefFhe &BthrsoﬁEa‘Lﬁfﬁﬁiﬁevaﬂ%mFﬂﬂlaE & Bgaces;
plurality of hamaask aaemmfisv\&uaihea SitRValK. e THe faslndsOdefothed BgagRITENT

with a said belt pgratc'egg N

a_ pri t dr hayi lurality, of
proj ecti ons whi ch®&t%€ arr Jﬁgeﬁc’rhtif’?%éﬁn oth Sg%]%s Pﬁeﬂ%e??"g%g’ﬁ?g ?%i“?%f’@e of
the print doum eash atacys therrion plaeengvhéqiyagedmas netis anrteppaderve

a

hamrer, on a predghAldvePeGndeHl e nPLY ¥eoéxtrr%1@f}j QR4 £1 B RY i:g'tbedééﬂpbﬁ.gom a

~ of elastic deformation, and consequently it can be easily
déformed in the manufacturing process. Therefore, the mould
for producing the mask is expensive and the moulding takes a
15 long time.
Furthermore, in a known printer wherein a paper guide
~or a frame of the printer has to be provided in accordance
with the paper width, the printer can only be used for paper
of one particular width so that there is no interchangeability.
20 According, therefore, to the present invention, there is
provided a printing mechanism for use in a printer comprising
an endless belt having a plurality of belt portions provided
with indicia or spaces; a plurality of hammers eaéh of which
"/ . - is movable into and out of engagement with a said belt portion;
"525 : ‘a print drum having a plurality of projections which are arranged
' | helically around the peripheral surface of the.print drum, each
said projection being engageable with a resﬁectivé hammer, on a
.predetermined degree only of fotation 6f the priﬁt drum from a
stand-by position, to cause the hammer to move a said belt
30  portion into a printing position; belt driving means for
driving the endless belt to bring a selected belt portion



stand-by position, to cause the hamer to nove a said belt 30 portion
into a printing position; belt driving nmeans for driving the endl ess belt

to bring a selected belt portion - 4 into a position in which it can be
engaged by a sel ected hammer; and print drumdriving nmeans for effecting
the said predeterm ned degree of rotatéon of the print drum Preferably, -«
the belt driving neans and the print drum5 driving neans are
driven by a conmon drive nechanismwhich is settable to two states in one

of "which drive is transmtted to the belt driving neans only and in the
other of which drive is transmtted to the print drumdriving neans only.
The common drive seharesitipreferduich torprikeengagey by a seleftiefier enti al
mechani smand drive prevention nmeans for selectively preventing the , .
transnissi on of RITPETidPAPTING EFRR Béﬁmér’i“%‘ﬁgf%éﬁge‘iﬁmﬁoﬂt%éab’ri nt drum

driving neans. There may ,be_e]ectro netic neans for effecting 15 Ly
operation of the Qﬁﬁ%%e%‘ri%%r#&%ﬁe r?ggﬂ%t.até%l?fhé ipg Jpﬁ“@f erably o
resiliently urged towgrds_an ingperatjv osition. A.canb-sh d menber may
be provided to preven regt_seﬁ(aa)bnri-_ys’e?g%tbéa _Lbdgrlitgub%rmtefl%% 258 g‘ber tpfh%g%ﬁ'é'i’ ng noved

20 5 1nto a Qriiid R.POSIE! #fiveht SFRALSRNL fPMePheRRYLHGH NI Ch 1S
engagablé with - : ' _
is settable to two states in one of which drive is transmitted
to the belt driving means only apd_in_tﬁe other of which drive
is transmitted to the print drum driving means only. </
The common drive mechanism preferably comprises a
10 differential mechanism and drive preveﬁtion means for
selectively'preventing the transmission of drive either

_to the belt driving means or to the print drum driving -

means.
Theré may bé electrom&gnetic-meaﬁs for effecting
15 - operation of the drive prevention means.
Each hammer”is préferébly resilienﬁly urged toﬁards
an inéperat;ve.position.

A comb-shaped member may be provided to prevent
a non-selected belt portidn or portions being moved
20 into a printing position.

A separator may be provided which is engagable with



5 a frame and a platen of the printing mechanismto regul ate the space
avai l able. for a sheet of print paper. The said belt portions nay conprise
at | east one group thereof having a plurality of spaces and at | east one
group 5 t hereof having a plurality of indicia. Alternatively, the
sai @ belt portions may conprise at |east ®ne group thereof having alternate
spaces and indicia. The invention also conprises a printer provided with a
printing nmechanismas set forth above. 10 Thus the present

i nvention enables a printer to be provided of sinple construction and
having fewer-parts than previously. In such a printer there is no need for
a colum change deyif@meradda pLANTBE ¢hQl PLintli 8L UldthHRLNARD SFRquIHEd a
pr.inter,. noreaver, may be of |ow cost, may avoid the need for expensive 15
moul ds, and may achtxyephtglavaliaabiey £6f Prsheét Y péintophperi.de printing. The
printer may al so be such as to be suitable for use with papers of a nunber
of d-fferent widths. Tiree nexdldabe BtpoRyidiayma cphptide abildasal e geswes to
gui de the paper to a position opposite to-a hammer, the said conb-shaped
menber bei ng di sposreofpusiing 4 elutelitlyab€rspmoef(and at leasttaneggro t he
print paper in conjunction with the platen. The arrangenent may thus be
such that, 5al t hougthaneof shdvisped Blmgabity pfaindfietai nk to the print paper by
pressing the paper through the conb-shaped- nenber, non-selected indicia are
prevent ed from appr oacRHERFIEtEVeLH nithe [3dA BRIt Rertions may cempmiS€haped

menber. Thus, any ink apEIied on the surface of
: at least one group thereof having alternate spaces and indicia.

U/ . The invention also coﬁpfiées a printer provided with
a printing mechanism as set fortﬁ above. o
10 Thus tﬁe present inventioh erables a printer to be provided
cf siﬁple construction and ﬁaﬁiné fewér parts than previously.
In such a printer there is no neeé for a column change device
cr for a hammer holder return mechaniém; Such a printer,
ooreover, may be of low cost; may avoid the need.for expensive
15 éoulds,énd may achieve high élarity of printing without side
printing..The'printer may also be such as tb be suitable for
use with papérs of a numbe; of different widths. u
The mechanism may have a platén which also éérvesl%o
cuide the papér to a pbsition'éppcsite fo a haﬁmér; the said
éomb—shapéd member being dis?oseé oppoéite'to the platen so
20 as to.gﬁide the prini paper iﬁ conjunctién with the platen.
The atrangement ﬁay.thus bé such that, ﬁlthough the
selectgd indicia transfér ink io the priht paper by
pressing the paper tﬁréuéh'the cﬁ:b-shapeé meﬁﬁei, non-selected

indicia are prevented from approaching the print paper by the

25 comb-shaped member. Thus, any ink applied on the surface of



6 non-selected indicia is not transferred to the paper and clear printing
can be achieved. Further, the conb-shaped nenber can be forned unitarily
with a paper guide so as to reduce cost. Furthernore, the conb-shaped
menber may be provided 5 for all of the indicia to be printed so
t hat the mechani smof the present inveation can be applied not only to a -
serial printer but also to aline printer. In a printer wherein printing is
performed fromthe |owest figure to the highest serially, when a |l owunit
10 figure, which does not use all of the figures IS required,

space types must DO, s 2 eCt ;{% 1c1tah$s n%@&gn@ L 8Send ¢ Be % e type of

arrangement . descr’i Bove. ‘however:. 8 space type.can Tected quickly,

and hi gh Speed prarﬂ':t 'c@gaﬁgﬂi H'ﬁ% Qgﬁw'agﬂféiledl%urther, the conb-’As‘théd]t er

enploy|ng a pr|nt|ng mec e present Invention can use two paper

gui des. The pri ntQLoxRy-0e HIBRshAG! whAdrih *ha% 2 §hpkdt Aliael 85 Rapsr havM

a wdth of 58 nm and may be nmanufactured-for use wth separators for pa

having a w dth of &fceNtosterSAitérRoRe t8eli dib-ERdbedOmenber may HaeppbPpidared
in both cases, so that the . cost of noul ding specific parts for each of a

pluralisty of pringsy a1lSof attucathickartdee, prihteicsPrhat anheCascamiassenbl ed
I n accordance with the required paper during the-last stepin its assenbly,

stocks of parts fef thacpredene Dvepaper canaam(apprﬁed not only teededrigind a
| ow cost printer can thus be achieved.
printer but also to a line printer.
In a printer wherein printing is performed froz the

lowest figure to the highest serially, when a low-urnit

- 10 figure, which does not use a11 of the figures, is rez Fuired,
space types must be selected for the remaining figures. In the
type of arrangement described above, however, ‘a space type
can be selected quickly, and high speed printing can thus
be achieved,_ |

15 2 printer employing a printing mechanism of the present
invention can use two paper guides. The printer may be
manufactured without separators for paper haVing a width
of 58 mm, and may be manufactured for use with separators
for paper having_a_width of 38 mm. The said paper guides can

20 l_ be_employed_in both cases, sO that the cost of moulding
specific parts for each of a plurality of printers is
reduced. Further,.as.the printer can be assembled in_
accordancenith the.reguired paper during the last.step in
its assemhly, stocks of parts for'each sire of paper are not

25 | needed, and a2 low cost printer can thus be achieved.



7 The invention is illustrated, merely by way of exanple, in the

acconpanyi ng drawi ngs, in which:- Figure 1 is an expl oded perspective view
of a first enbodinent of a printer having a printing mechani smaccording 5
to the present invention; Figure 2 is a schematic front view of the -
construction of the printer of Figure 1; Fgure 3 is a cross sectional view
of a change nechani smenployed in the printer of Figure 1; 10 '
Figure 4 is a schematic side cross-sectional view of the printer of Figure
1; Figure 5 is a back cross sectional view of the printer of Figure 1
showi ng the rel ati onshi pThet isentfordaserlimstnined, anklg by uah af eeahdle,

t hereof; 15 Figure 6 shows a differential mechanismformng
part of the printer i thegacempanFirgudeawingsd mehOch:l-l ustrate a printing
operation of the printer of Figure 1; Figures 10 and 11 illustrate a paper

feed operation of the 20Figure 1 psiam explfdeRi pruspedtivei yigwofa first
illstratesthe manner in which the printer of Figure 1 produces a hone
posi tion signal; Figeskodigents of pcrripber ihaying awrsintingamabaniss agphpyding
formng part of the printer of Figure 1; 25 Figure 14 is a
perspectiveSvi ew of e plenPreredi fryenthen:

Figqure 2 is a schematic front view of the construction
of the printer of Figu:ell;

Figure 3 is a cross sectional view of a change mechanism

~ employed in the printer of Figure 1;
10 | Figure 4 is a schematic side cross-sectiohal view of the
printef of.Figure 1;
Figure 5 is a back cross sectional view of the printer
N\ of Figure 1 showing the relationship between a detector
| | wheel and a brush assembly thereof;
15 Figure 6 shows a differéntial mechanism forming part
of the ptinter of . Figure i;
Figurés 7, 8 and 9 illustrate a printing operation of
o the ptinter_qf Figufe.l;

Figures iO ané'}i-illustrate a paper feed opéraﬁion of the
20 ' ptinter of Figure i}
Figure 12 illustratesthe manner in which the printer of
Figure 1 produces a homé posiﬁion signal;
Figure 13 is a perspective view of a hammer assembly
'forming_part of the printer of Figure 1;

25 Figure 14 is é perspective view of a print drum forming



8 part of the printer of Figure 1, Figure 15 is a front view of a type belt
formng part of the printer of Figure 1; Figure 16 shows type arrangenents

of the said 5

di agrans; Figure 19 shows the relatlonshlp of the print drumand of a worm
Figure 20 shows the position of a conb-ghaped tooth 10
part of the printer of Figure 1, Figure 21 is an enlarged view of a type
belt in the printing condition formng part of the printer of Figure 1;

Figure 22 is a schematic view of a print paper guide 15
form ng part of the printer of Figure 'l; Figure 23 is a front view of a

type belt; Figures 17 and 18 are tinme chart

form ng

portion

-

second enbodi nent o%agtpgf %@ﬁﬁ&%@r@&d&hhng mechani sm according to the

pr esent i nventi on;

printer using a lifting sl f%&»@ iyne §|19r%{-.06§.%&”8£1a 20fe FedWr Bodmnshows a
here is shown an expl oded view of a printer

a driving pulley 9 \o
prOV|ded with a pr edet er m ned

known printer. I'n Figure

according to the preseptod &H@&Bﬁ@ﬂer"& s-ﬂgyy@ yherein,
and a follower pulley 19 are 25

‘'space t herebet ween,

S5

10

15

20

25

lgure-24 i strates i fd. enbodi ment of a 20

and slure 16 shows type arrangements of the said
type belt,

Figures 17 and ﬂB_areltime chartIAiagrams;

_Fignre_lg shows the relationehip of the print druc
and of a worm; |

Fignrey20 ehows the positiqn of a comb-ahaped tocth
forming part of the printer'of Figure 1,

Fignre 2l:is an enlarged view Qf.a type belt in the
printing conditign forming_part ef the printer of Ficure
N :

Figure 22 is a schematic.v1ew of a print paper cuide
portion forming part of the printer of Figure 1;

_ Figure 23 is a front view qf a second embodiment of
a printer having a printing mechanism according-to-the-
presentﬁinvention; |

Figure 24 illustrates a third.embodiment of a
printer using_a lifting plate type electromagnet; and

Figure 25 shows a known printer.

In Fignre 1 there is shown an egplodedIView of &

printer according to the present inyention. As shown

therein, a driving pulley 9 and a follower pulley 19 are

provided with a predetermined space therebetween, ané an

endless type belt 14 is entrained around the pulleys &, 19.

*

*



éndl ess type belt 14 is entrained around the pulleys 9, 19. 9 The
follower pulley 19 is rotatably nounted in a frame 1. A notor bevel gear 3
is driven by a notor 2. A reduction gear 4 is driven by the notor bevel

dear 3, the reduction gear 4 being smaller than and driving a transni ssion
geat 5 | S by way of a spur gear ¢ not shown). A selection claw 7
can engagé with either the driving pulley ™ or with a change gear 10. \Wen
the selection claw 7 engages with the change gear 10, it does not engage
with the driving pulley 9, and when it engages wi-th the 10 .
driving pulley 9, it does not engage with the change gear 10. The sel ection
claw 7 is rotatably nPtfhEeylenert Relieyah iF Aptptadly pRgted itha fHamecti on of
an arrow L (Figure 2)_ by a coil spring 8 in,the'stand-b¥ goggit'on" The

sel ection claw 7 has AFPhEPRYeLFIHTr @ §5 SRiYEh PYsa =oto ERgHFeS an
armature plate 33 of an electronagnet 6. A differential chani s onpri ses
a s&n/l'Jg.ealro 22 provi de¥f?fi Eht% ‘%é&%’ %’fi gﬂe r‘?’é’ghﬁsbe%e héetaﬁeg?rtgﬁslﬁ?@sﬁ 5 glear
5, th 22 hi it I t i . I ted
o the driving putt eyfeh S btidd BudfiSh SEA af Sat0LE) SEFdBLEN belP 1 0

inthe frage 1. A detgg%p%gﬁgggg %ﬁgigeggtﬁﬁgq%ﬁ%gﬁghe driving pulley 9 and

nmeshes with a R-detect etector 24 is contacted by a

detector brush assenbly 2§ whiech; & 35657 3381 ifagk!withhe: GRIrCELOTaREHKN
assenbly 26 is nmade of

pulley 9 or with a change gear 10. When the selection claw
7 engages with thé change gear 10, it does not engage
with'the driving pulleylg, and whén it engagés with the
10 driving puiley 9,'it does not engaée with the change gear
| ib. fhe selection claw 7 is roﬁatably mounted on the
frame 1 and is urged in the direcﬁion 6f an afrow L
(Figure 2) by a coil spring.8 in the.stand—by condition.
‘The selectioh.claw 7 has an arm ZE_(Figuré 6) thch
15 ' éngages an armature platé 33 of an electromagnet 6.
A differential mechanism comprisés a sun gear 22
provided with a gear which meshes with the transmission gear
5, the sun gear 22 meshing with.planet gears 23
which are~rotatably.mounted on.the diiving pulley 9.
20 The sun gear 22 is rotatably mounted in the frame 1.
A detector wheel 24 is attached to the diivinglpulley 9 and
meshes with a R—deﬁector cam 25. Thé.deﬁector wheel 24 is
contacted by a detectéf.brugh assembly 26 which presses

against it. The detéctor brush aésembly 26 is made of



10 electrically conductive material, such as nickel silver. A circuit

conpri sed of a conductive portion and a non-conductive portion is fornmed on
the surface of the detector wheel 24 which contacts the detector brush
assenbly 26. 5 Arranged helically around the peripheral
surface of a print drum12 are a plurghity of angularly and axially spaced
apart claw portions or projections 12a each of which is adapted to engage
and nove a respective hamer of a hamrer assenbly 13. The print drum 12 is,
rotated by a 10 ' worm 11 which neshes with the change gear 10 and
which is rotatably mounted in teh frane 1. A paper feed gear 28 is splined
to a feed roller 29 and is adapted to nmesh periodically with a
sect or - shaped papéectrdealy |q¢nﬁ§cfge'armq%1 i cichsas @dgkel sidvene periphery .
of the 15 print drum 12. A press roller 18 is pushed towards the
feed roller 29 bd FWW‘Ganﬁe‘E)Pésg LQRGRFELE RATEAPT anddy 6‘Pﬁe‘€Pnd“3n"e

elastically. An ink rolter_ 20, :which is rotatapl unted i efrarrel
presses agai nst Pﬂét’t%ésb%ﬂrfneﬁf“ The THiacs %ﬁn%f tether 3 gélt

Ref erence i s next de es nd 16 Whi ch the constructlon of
the type belt 14¥ 'h%' sgi!l‘{lfg%f}'g Sh sﬁﬁeS%orFl ons 14a are

provideg on the outer, éeaé:%eﬁ ﬁg{},q,; Séhe é@?#?rt a1 %ﬂa&% A

pr edet er m.ned pltch i ?ﬂ diT8ct vanc

correspondi ng nugp gquQSdmm 12 arebgllglutrgﬂ@ g@r;ﬁmgrgbdn%r e provided

al ong the inner sur
axially spaced apart clam portlons or projections 12a each

of which is adapted to engage and move_a_respectzve hammer-
of a hammer assemblf 13. The print drum i2 is rotated by a

10 worm 11 wnich mesnes_gith the chanoe gear 10 and which is
rotatabiy mounted in teh:frame ;.

| A paper feed gear 28 is splined to a feed roller 29,ar< _ \)

is édapted to nesh perroaically with a sector-shaped paper feed
drlving gear 12b which is secured to the perlphery of the

15 prlnt drum 12. A press roller 18 is pushed towards the feed
roller 29 by the lcad of a press shaft 21 which is deformed
elestically. An ink roller 20, which is rotatably mounted i-n .\a) t
the frame 1,.presses against the type belt 14,

The Construction of the Type Belt.

20 Reference is next made to Fxgures 15 and 16 which shov the
constructioncf the type belt 14. As shown in Flgure 15, many
type portions 14a are provided on the outer surface of the
endless type belt 14 with a predetermined pitch in the
direction ofladvance of the belt 14. A corresponding number cZ

25 belt tooth portions 14b are provided aiong the inner surface



Wwith a predeternined pitch in the direction of advance of the belt 14. Each
type portion 14a and belt tooth portion 14b are aligned with each other so
as to make a pair, and these pairs are connected to each other by thin
connecting 5 portions 1l4c. The type belt 14 is fornmed of an elastic
mat eri al such as rubber. Each type portioniida carries a respective type
character, nuneral or synbol. The latter are divided along the | ength of
the type belt 14 into a nunber of groups. 10 Synbol types, such as
"4" "-" etc, and figure types, such as "0", "1"... "9", are provided in

the sane group. In accordance with one of the enbodi nents there are sixty

four positions on the tx&g belt 14 (1 ﬁosition corresponds _to 1 type) and
these are divided i §tbP WBTFITRFRIned PRTAR 1By by dirgpgiopsof advancqy gyp |1,

h i Fi 16. .Furt the t A iih
gﬁo;@j I type or 88 SRR T Bacn tpn Rits TR 438 A4 BRSE boBh e 3n
as ') are providedy (LQMiNG A Gos] Lhoh LO.LNG 10 POSLLL O pas¥ gy Lypes
e—1 to R A Z%P '

are provided fromt - posTiion position, an figure

types are provided {0 ‘pg‘irg%zgoéc%&ie%@e& QG BEc beROS Iy Pfin 'c?nké‘&i&gsg of

type B, group | conprise spaces between every other position fromt

position t% the 20 %in:f&n@ﬂﬂcsy‘ﬂqgltytpﬁpﬁéltorlﬁy:i.éj%rﬁéd JFeaRdd A8 DG terial
positions fromthe positionmto the 21 position, and figure types are

provi ded fromthe 2B3uch as rukberROSition to the 31 position. Goup Il has
t he sanme arrangenent as that of Goup I.
Each type portion 14a carries a respective type
N character, numeral or'symbol; The latter are divided along
the length of the type belt 14 into a number of groups.
10 Symbol types, such as "+", "-", etc, and figure types, such as

"o", "i{"_.. "9",6 are provided in the same group. In accordance

with one of the embodiments there are sixty four positions

o/
on the type belt 14 (1 position corresponds to'l type)
and these are divided into two groups, such as group I and
15 group II, as shown in Figure 16. Furthe;more, the type
may be arranged either as shown in type A or as shown in type B.
\,/ In the case of type A, spaces (shown af,“y!”)jfre provided

from the O position to the 10 position;f;ynbol%types are
provided_from the .11 position to thé 21iposition, and

20 . figure types are provided frém the 22 position to the 31 position.
In the case of type B, group I comprise spaces between every
other position from the O position to the 20 position, symbol
types provided at the 0dd. number positions from the 1 position
to the 21 position, and figure_types are provided from the

25 © .22 position to the 31 position. Group II has the same

arrangeoent as that of Group I.



12 As descri bed above, the type belt 14 is entrained around the driving
pulley 9 and the follower pulley 19. The driving pulley 9 is provided with
si xteen grooves (Figure 1) which mesh with the belt tooth portions 14b. The
type belt 5 14 is thus driven steadily w thout slipping fromthe
drivingpulley 9. Detection of a Tim ny§ Pul se Reference is next nmade to -
Figures 5 and 17 which illustrate the detection of a timng pulse. 10

The detector brush assenbly 26 includes four detector brushes 26T, 26c and,
26t and 26R which are nade of electrically conductive material, such as

ni ckel silver, and are pressed agai nst the detector wheel 24 attached to
the driving puIIey 9. The T brush 26T and the t brush 26t are pressed on
the | ocus 15 - A5 Ssq’f-*bﬁéti‘%‘?“f‘? 28he pPeReldelbchoPntFd@ed24. There are .

t he sane nunber of conductive nenbers formggethe TPl{zattern 24a as the

nunber of ‘gr oovBEOWM §he {rtvipe eﬁu?laé’fi‘ followsr, Putievadd- t s nurber,

t t b, f ot t f the
Lype belt o SEvng, BiR el Y 18 AeaRiatd Sy spi?‘%s%é SRR Ml | ve

nb f th TP t h b
por t1 o 24b of | FREH dEER B, PRI N, P’ RS SR BERL LS
d h 26T

non coduct i ve sriT SReg B E‘E“%ﬁyp‘?‘“ﬁ‘g‘?)rusﬁp%%?%sséi on a | ocus of
an R pattern 24p, 00 dhpudifd£ot Or

Detection of a Timing Pulse

+

o

Referehce is next made fo Figures 5 and 17 which illustrate
. the detection of a timing ‘pulse. .
1c - The detector brush essembly 26 includes four detector
brushes 26T, 26c and 26t and 26R which are made of electrically
conductive material,'such as nickel silver, and are pressed ("
- against the detector wheel 24-attache§ to the driving pulley |
9. The T brush 26T and the t brush 26t are pressed on the locus
15 - of a TP pattern 24a of the detector wheel 24.
There are the same nuﬁber of cenanctive members forming the
‘TP pattern 24a as the number of grooves 9b of ﬁhe driving wa
pulley 9, i.e. sixteen and this nﬁmber is an integer (namely
one quarter) of the number of type positions of the type belt
2C = 14. when the T brush 26T presses against a conductive member
‘of the TP pattern 24a, the t brush 26t is on a non-conductive
portion 24b of the=de£ector wheel 24, and vwhen the t brush
26t presses against a conductive memSer of the-Tpratterﬁ_245,
' the T brush 26T is on a non-conductive portion 24b. The
25 R brush 26R presses on a locus of an R pattern'24£'on the detector

wheel 24. The detector wheel 24 meshes with the R-detector cam



*wheel 24. The detector wheel 24 nmeshes with the R-detector cam 13 25,
.and the R-detector cam 25 nmakes two and a half rotations while the detector
wheel 24 nakes one rotation. The R-detector cam 25 i s made of :
hon-conductive material and a disk portion 25a thereof |ies between the
det.ector wheel 24 and the R 5 brus¥ 26R so as normally to prevent
conducti on between the R 'brush 26R and the R pattern 24r. \Wen the detector
wheel 24 nmkes one rotation fromthe position wherein the R brush 26R
contacts the R pattern 24r as in Figure 5 the R-detector cam 25 nmakes two
and a half rotations and the R brush 10 26R cannot contact the R
pattern 24r due to the disk portion 25a. Wen the detector wheel 24 makes

‘one nore rotation so as to nmake two rotations in total, the R-detector cam
25 makes five rotafPogdarhe Rofefardor camh @S perkesi B‘FP 2Rd\th PRAE FFFGLEOE  Then
the R brush 26R contacts the Fzgattern 24r throug 15, .

por t“on 25b of the"’éﬁ’?k%rqeftﬁﬁ ors yhee) 2dompkes ‘Fe"&tﬂFl%egf‘e ZPZI'%F§e‘b*T°\7i ded
i nto sixteen portlons t he br%éh 26R cont.acts %he @ (&ﬁfrn 24r nce in
thirty-two positi oﬁ%’“ (CPei5 mpde ob yon-goidurtiY® FFeHA A ansk §’°5 Hbn to

both the Rpattern and e TR pattern 2 opjedgd through
t he common brush 2 ’ée%f[ ?éﬁ?e \7\'/5?/% orér%’eogof he?l ggaan ?he t

pul se areapt to causs gggtsto L5 Go hgée‘zgkog%&%t%&?b&m&sQ@T and

the t bru3h 26t an con act resista rush 26T and of the
t brush 26t wt h_ tﬁ'ebr:[:ghpfé!{ gh8 &%ak pattern 24r. When the detector wheel

U 24 makes one rxotation from the position wherein the R brush
26R contacts the R pattern 24r as in Figure 5, the R-detector
cam 25 makes two and a half rotations and the R brush

10 _ 26R cannpt contact the R pattern 24r .due to the aisk portion
25a. When.th'e detector wheel 24 makes one more rotation so as
to make two rotations in total, the R-detect.or cam 25 makes
five rotations and returns to the position shown in Figure 5.
'Iﬁ_en the R -brush 26R contacts the R pattern 24r through a

15 cutout portion 25b of the disk portion 25a.

Since the ‘detector whesl 24 is divided into sixteen
portions, the R brush 26R contacts the R pattern 24r once
in th:.rty-two posit:.ons (16 x 2 = 32). Positive’ potential which
is common to both the R pattern 24r and the TP pattern 24a

20 is provided through the common brush 26¢c. |

| 'rhe_ detected_wa\__re forms of the T pglse and the t puise '
are spt_to cause éhattering due to vibrations of the T brush
26T and the t b:_:ush 26t and to the contast _res_:‘_.stance of the

T brush 26T and of the t brush 26t with the TP pattern 24a.

25 Tnerefore, the rise of a front edge 35a (Figure 17a) of a pulse



25 Therefore, the rise of a front edge 35a (Figure 17a) of a pul se
14 35 is detected, the waveformof the pulse 35 having a rise and a fall. A
nodi fi ed waveform which rises at the | eading edge 35a of a T pul se which
corresponds to a potential difference due to the T brush 26T and the conmon
brush 26c, 5 and which falls at,the |eading edge of 35a due to the 1
brush 26t and the common brush 26c¢ is %orned in a drive circuit side of the
printer, and the printer is controlled thereby. A nodified waveform whereip
the R pulse rises is described as [err] and a type position 31 (or 63) of
the type belt 14 is opposed to the position of the mnimumfigure 10 to

w nd the type bgit, 14 d | I @l gwer pull ey 19.
A waveforn1energ#iﬁ%éﬁsgéﬁﬁg'éF%%?@gﬁggﬁngéé¥ggg%%?E%Pﬁ:ﬁg%ygthe rise of a

front edge 35c pisd RRarDEAN 0 WRGE i dd) a0t £l GREN1@Lsés lat ERENGhanty by
the rise of a front .edge 35c 15 and is de-energised by the rise of

the front edge 3ige 3batdre anexpursedivhiar copvedponas tbha powhesat speed node of
successive printing operations, in the case of an A type-arrangenent .of the
type belt 14 shayfferénts Guectd GeHienTObMEh ROEIGdzelid @bmAdn birash rasel, edge of
[err] and de-energization at the front edge of [err] and then energization
at the front edgsd ehidl £alds28t the lealiingnedgs 2fit3Sendee tchéhéront edge of
[err] as shown in Figure 17(a). In this enbodi nent, the printing operation
of a ' ‘brush 26t and the common brush 26c is formed in a drive
circuit side of the brinter, and the printer is controlled
thereby. A.modifiéd waveform whereiﬁ'tﬁe'k puise rises is o/
described as TPO,'and a type position 31 (or 63) of the
type belt 14 is opposed to the position of the ﬁiniﬁum figﬁre
0 to wind the type belt 14 around the drive puliey 9 and the |
followver pulléyzié. | ' ' C G
a waveform'eﬁergizéd by the electromagnet 6 is controlled
by the rise of a front edge 353 6£ the modified wave. The
electromagnet 6 is energized by the iisé of a front edge 35¢
15 and is de-energised by the rise of'thg front edge 35c of the
next modified waveform. The'highésﬁ—spéed mbde 6f successive Q_J
printing'operatibns; in'the case of an a type-arrﬁhgement of the
' type belt 14 shown in Figure'iﬁ'iﬁvolvés enéigiiatibn at
the front'edgeibf-TPo and de-energization at the front edge
of TP, and then energizaﬁion at the front edge of TP, and
20 - de-energization at the front edge of TP, as shown in
Figure 17(a). In this embodiment, the printing operation of a
single'lihé is pérformed from thé minimum fijure'to'the maximam

figure to complete the paper feed process. Therefore, when a

4



Single line is performed fromthe mninumfigure to the maxi mumfigure to
conpl ete the paper feed process. Therefore, when a requi red nunber has
seven figures, a space is needed to enable the printer to select an eighth
figure so as to bring it to the maxXimumfigure. It is rarely the case that
a nunber havi ng the maxi num nunber of ngEres Is required 5 for the
printer of a desktop calculator, and high’speed printing is required. Many
-space positions are provided on type belt 14 for high speed printing.

Andt her enbodi ment of a type arrangenent of the type belt 14 and the tine
chart -ther.eof are shown in Figure 16 (B type) and in Figure 17(b)

respectively. In this 10 enbodi nepnt. when t.he type bel t 14, the_detector
Whebl 24, the drive BEITRE Buel The FT dgnr ol Pegiats Foriter & *ang

stopped at a high spgghe Eﬂ@.;}ﬁﬂ%? & sbid Qﬁs%%ﬁﬂtf Legh Jgagh inertia

and acceleration is tenporarily at a maxi num at the required region

of an el ectronagnet bibng it to tHeCh&hi&hBIr ARl OFtM;SOPRId1FeEndTRYsbecone t oo
narrow because of phenonena such as the backl ash of each gear, and thus

sel ection errors mMaynde £ ausst hhoiny €8e dafkid¥RifinBUE beEiQires 20 dMESE | S

turned back or delayed in the highest- speed printing pattern. Type -

Sel ection Mechani smedp) el prafee bf a1@¢kkttpdealchlaigr) @ndlhigh speed and 19,
printing is requiied. Many space positions are provided on '
type belt 14 for high.speed printing.

/ . Another embodiment of a type arrangément_of the type
belt 14 and the time chart-thereof are shown in Figure 16

10 (B type) and in Figure 17(b) respectively. In this

embodiment, when the type belt 14, the detector wheel 24,
the drive pulley 9 and the follower pulley 19 are started
and stopéed at a high speed, the length of time or morment
between each inertia and acceleration is temporarily at a
maximum, so that the required région of an electromagnet

15 energizing waveform sometimes may become foo narrow because

of phenomena such as‘the'backlash of each gear, and thus
selection errors may be caused. In order to avoid such
errors, one pulse is turned_backfor delayed in the highest-

speed. printing pattern.

Type Selection Mechanism

20
Reference is next made to Figures 1, 2, 3, 6 and 19,

. wherein a mechanism fbr type selection is shown.
Thé motor 2 is fixed to the frame 1 by an injection
moulding and fotates in the direction of an arrow A
{(Figure 2). The reduction gear 4 is rotated in the direction

25 of an arrow B through the motor gear 3, and the transcission



wherein a nechanismfor type selection is shown. The notor 2 is fixed to
the frame-1 by an injection noulding and rotates in the direction of an
arrow A (Figure 2). The reduction gear 4 is rotated in the direction 25

of an arrow B through the notor gear 3, and the transm ssion 16 gear 5
is rotated in the direction of an arrow5C As a result of the rotational -
force transmtted by the transm ssion gear 5, the sun gear 22 rotates in
the direction of an arrow D Fi gure 6(a) and the planet gears 5 23,
rotate in the directi-og of _a 5 g{l state f the differential _
mechani sm when t h&®8F e t¥off ?\tee[ % r%‘ffépﬁl‘i c?n' gr’EFé"pFCt%sdai n Figure
6(a). The planet gears, 2 tat n_the di of the arrow E
provi de the rot atlﬁﬁgft %%% V%Ot(?%l%% sggr‘fehg'r ange ge rtf 10 by

way of an inter naI %?lstsﬁgn 7 St a&_‘ee 4}_ dx‘,ﬁ b Pl %‘fn & arrow H.

However, the cl aw ecffon c ges wth one of a nunbe

of openings I0b of t&@stﬁém?a rg%@&o&%teleafevgras) e £ 3 phhbt Geatbe charfe

gear 10. As a resu net gears 23"revolve in the direction 15

of an argow F al ong LQ@aﬂé’lgﬁrM dfédriclacang: hbfowel.ve pulley 9 rotates in
the direction of the arrow F. As descri bed above (Construction of Type

Bel't), grooves 9b whi ofndrRghtaVidththbaitebiedtaal lndtdahi o sndAbeel the type
belt 14 are provided in the drive pulley 9 so that the type belt 14 noves
steadily in the didieetidaghét 8 idl A6 energized is depicted in Figure 6(a).
The planet gears 23 which rotate in the direction of the arrow _
E provide: the rotational force which causes the change gear u
10 10 by way of- an internal gear 10a, to rotate in the direction
of an arrow H. However, the claw 7a of t'he_ seiection claw.
. 7 engages with one of a number of openings '109 of the
change gear 10 to prevent the rotation of the change gear _ o
10. As a result, the planet gears 23 revolve in the direction
15 of an arrow F aiong the internal gear 10a and the drive
pulley 9 rotates in the direction of the arrow F.
-As described above (Construction of Type Belt), grooves
9 which mesh with the belt tooth portions 14b of the ) v
type belt 14 are provided in the drive pulley 9 so that the
type belt 14 moves steadily in the direction of an arrow
20 G (Figure 2) without siip. The follower pulley 19 functions
so as to reduce the load in order to move the'.type belt
14 smoothly and so as to move the type belt 14 pa‘;rallel
to a platen 17. If reducing fhe-.pfice is regarded as more

important than reducing the load, in order to remove the

follower pulley 19, a cylindrical part or a half-cylindrical
25 : :



20 G (Figure 2) without slip. The follower pulley 19 functions so as to
reduce the load in order to nove the type belt 14 snoothly and so as to
move the type belt 14 parallel to a platen 17. |If reducing the price is
tegarded as nore inportant than reducing the load, in order to renove the
follower pulley 19, a cylindrical part ot7a half-cylindrical 25 17 part
may be provided on the frane 1 by injection moulding so as to reduce the
cost of the parts and the cost of assenbly. As described above (Detection
of *Ti m ng Pul se), when 5 the driving pulley 9 rotates and the
desired type portion 14a of the type belt 14 reaches the desired printing
portion by virtue of the detection of a pulse by neans of.the detector T
brush 26T, the t br REFt2BY, benerevdfind Proibe frape hiky ihiecRigs FoM19BR an
ener gi zi ng signal is supplied_10 to_the electrona net 6. The state
of the differential Sﬁ’eéga’fﬁ TR hE rﬁé’sél Bt (Y SnBYT 28| eefRftyPied is
depieted in Figure 6%@% Wen t he eIectronagnet_G S energized, t he
armature plate 33 i & ¥<n the direction of an arrow K. Then the 15

actuating portion 7c of %sha %%er%ctlgbocl Zﬁ\%?ec\@lghofcgg%%? Saidl 'a.f;geture

plate 33 is provided wit I'Tection -0 arro When t he
roment i n téﬁ' e di recttfhgndriv.ing pulley 2 rotates and the desired type portio-

14a of the type belt 14 reaches the desired printing portion
by virtue of the detection of a pulse by means of the
— '~ detector T brush 26T, the t brush 26t, the common brush
26¢c and the R brush 26R, an energizing signal is supplied
10 - to the electromagnet 6 .
The state of the differential mechanism when the

electromagnet 6 is energized is depicted in Fiéﬁre 6(b).

U
When the electromagnet 6 is eneigized, the armature plate
33 is urged in the directionof an arrow K. Then the
15 - actuating por-tion.7£ o>f the selection claw 7 which contacts
the armature plate 33 is provided with a moment in the
U direction of an arrow M. When ;he moment in the directior

of the arrow M provided by armafu.re pi;i:e'33, a moment
in the direction of the arrow L due to the coil spring 8, and a
20 moment produced_ by the frictional load of the claw portion
7a is at a maximum, fhe selection claw 7 rotates in the
direction of the arrow M. Then the claw portion 7b enters
the locus of a ratchet 93 of the driving pulley 9 so as tc
-engage a ratchet end face 9b, w:Lth_ the result that the

25 revolution of the driving pulley 9 can thus be stopped. The



of the arrow M provided by armature plate 33, a nonent in the direction of
the arrow L due to the coil spring 8 and a nonent produced by the"
frictional load of the claw portion 20 7a is at a nmaxi num the sel ection
claw 7 rotates in the direction of the arrow M Then the claw portion 7b
enters:the locus of a ratchet 9a of ‘thggdriving pulley 9 so as tc engage &
ratchet end face 9b, wth the result that the 25 revol ution of the
driving pulley 9 can thus be stopped. The 18 pl anet gears 23, which are,
carried by the drive pulley 9 stop their revolution around the sun gear 22

and start to rotate in the direction of the arrow E. On the other hand, the"

sel ection claw 7_t ot tesin ed.l r Mto
di sengage the cl gwalb%r ron 7a f‘F%"rﬁ t%%éocqéglgen%%%o% %l lle¥ Hat t he

change gear 10 cgp be,ro % %ﬁmﬂf& g@&g{@tggagunlg?&otﬁtg%l Qa}?e\: directi on

of the arrow H as a resu recel ving, by way the rntern gear 10a

the rotational fopes Ot the Bl i cHE3E tne3ar ¥ &1 &:0LAL ShRytkihadi rection

10 of the arrow E. The claw portion 7a of the selection cl'aw 7,

which is noved Oyhe Qfe18REAGERERN: MWrbBatdle iR¢Hd QiledtiORCHE Rie Hw Presses
agai nst an outer peripheral portion 10c of the change gear 10. The worm 11

rotates in the direstdigéndigedBnéld1aW podtiche?s Thofiftrd gp@linglpodfichhe wor m
11 engaging 15 : a gear |0d which is provided around the outer '
peri phery of the1o§1&u&gehgeamgl&:ange_gear 10 can be rotated. The change
gear 10 rotates in the direction of the arrow H as a result
qf receiving, by way.of the internal gear 10a, the rotational | o/
_force Qf,the planet gears 23, which rotate in thé direction
10 . of the arrow E. The claw pértion,jg of the selection claw
-7, vwhich is moved cut of engagement with the particular
opening IQEJ presses against an outer peripheral portion 10c -
- of the change gear 10. The worm 11 rotates in the direction
of an arrow I by reason of a gear 11b of the worm 11 engaging
15 a gear 104 whiCh.is provided around the outer periphery of the
change gear }0.
The number of teeth z10 of the gear 1Cd of the change o/
gear 10 ié fixed as an integrgl multiple ef the number of
_ teeth z11 of the gear 119,'and the number of opening portions
20 10b of the change gear 10 is fixed as z1C / zl11l. In this
enbodiment, z10 = 48 and zi11 = 12, o
when_the worm_ii makes one rotation, an opening 10b
comes_into.a.predetermined_position.-The claw portion 7a
of the selection claw 7 is urged in the direction of the

arrow L by_the'qéil spring 8 and presses acainst the outerx
25 ' :



A

“The nunber of teeth z10 of the gear 10d of the change gear 10 is fixed as
an integral nultiple of the nunber of teeth z11 of the gear 11lb, and the
nunber of opening portions 20 10b of the change gear 10 is fixed as
71C/ zI1, In this enbodinent; z10 = 48 and z11 = 12. \Wen the worm 11
makes one ‘rotation, an opening 10b cones #9nto a predeterm ned position. The
claw portion 7a of the selection claw 7 is urged in the direction of the
arrow L by the coil spring 8 and presses agai nst the outer 25 19

pemi phery portion | Oc of the change gear 10 which is rotating, and when the .
next opening portion 10b cones into position, the claw portion 7a rotates
in the direction of_th to,.en th ticul peni.ng 10b. Then
the 5 . cl awpﬁg%ﬁ%rﬁ; gg&njbo\?eég%gﬁgo ee‘%ag éer?lg%f %’f"ﬁg? &°r at chet . 9a

of the driving pul lz@éaginga,nQn&n%Sar plﬁ%ﬁt mﬁkg’g‘f'?gﬁpﬁi 1'8£ dagsdidgction

of an arrow W The change gear stops 1ts rot anet gears 23

- stary to revolve inJhe; i r efl  ARwObodti®nafd QWtiresARfl {HaCadFdotiBA JIkhey 9
rotates i-n 10 the direction of the arrow F. Then the type belt 14

h
starts to nove.in Qkgek & Gof BhgHge tgegﬂetﬁ@@é-@p@nqagdidﬂ.oméptaé_ to wait
for an energizing signal to be applied to the el ectromagnet 6. Printing

g/gchzizi sSmE5  claw porf@bAIM@BvesS AEXbf Eadegdmenti Withethel ratchét 9, 12,
. , %2 of the driving pulley 9, and’ the armature plate 33
moves in the direction of an arrow W. The'change gear 10 stops
.\./ ' . its rotation,the planet gears 23 start to revolve in tbe
direction of the arrow F, and the driving pulley 9 rotates_in
10 . 'ﬁhe direction of the afrow F. Then the type belt 14 starts'to

move in order to return to the stand-by condition so as to

wzit for an enefgizing signal to be applied to the électromagnet

-/
6.
Printing Mechanism
15 : ~ Reference is next made to Figures 4, 7, 8, 9, 12, 13, 14,
1, 20 and 21, wherein the printing mechanism of the present
. invention is depicted.

F;gure 14 is a perspective view of the print drum 12,
Figure 13 is a perspective view of a hammer assembly 13,
20 Figure 7 is a cross sectional view of parts in a stand-by
condition before printing of a first figure, Figqure 8
is a cross sectional view illustrating the printing of a first.
figuré and Figure 9-is.a cross sectional view of parts in
a stand-by condition aftef printing of a first figure.

25 . Ficure 12(a) shows the condition of a brush in the home



19, 20 and 21, wherein the printing nmechani smof the present invention is
depicted. Figure 14 is a perspective view of the print drum 12, Figure 13
is a perspective view of a hamrer assenbly 13, 20 Figure 7 is a
cross sectional view of parts in a stand-by condition before printing of a
first figure, Figure 8 is a cross séct%onal view illustrating the printing
of a first figure and Figure 9 is a crioss sectional view of parts in a
stand-by condition after printing of a first figure. 25 ' Figure 12
(a) shows the condition of a brush in the home ~ 20 position before
printing of a first figure. Figure 12(b) shows the condition of a brush in

the honme positi 8?5 .togr Qfdf&t gPﬂmﬁhgaof' rﬂrgd gg&@re_Eg? of t he

hamrer assenbly est seen I n Fi conprlses a

pressing porti Oghclésethancﬂaam& d}oatﬁmhlﬁ.& 330 SheC PBEEG NgedRa! ti on 13d.
The hammer assenbly may be nmade in plastics by means of a nonolithic <

nmoul di ng, or thgrg,llﬁs,t,l 6f ROkl kO SFiddgeonly may be made of netal spring
mat eri al and noul ded into position by neans of insert 10 nmoul di ng.

The nunber of hanmersacg tianmepostithe chinvet adseihdy pi3: Ites fHegtir ssenanol Rigere
hanmers are connected to each other by a connecting portion 13d of the
hamrer &ssenbl y 19/ -k $set haptexbing pdreibn atde, lan ‘ElaseiQMpbktmnN be
described the printing of a first 15 figure. As shown in Figure
12(a), -a hone po63¢tandnaceonné2ting portion 13d. The hammer assembly may be

m;de in plastics by means of a monolithic¢ moulding, or

the elastic portions 13c only may be made of metal spring ' \-)

material and moulded into position by means of insert

10 moulding. The number of hammers corresponds to that of the

print figures and the hammers are connected to each other

by a connecting portion 134 of the hammer assembly which is w

attached to the frame 1. |

There will now be described the.printing of a first

-figure. Zs shown in Figure 12(a), a home position cam 124

15
provided on the side face of the print drum 12 pushes down
2 home pcsition brush 26B which is elastically deformed : Q*)
and made of conductive material such'as nickel silver,
the brusk 268_beiﬁg pushed in theﬁdirection-ofxan arrow X
20 s0 as to contact a common brush 26a of the brush assembly

26, wheredby a print drum home position signal is generated.
By virtue of noting this signal, it is confirmed that the
print_qru: 12 is. in the stand-by position of the first figure.
'Whén the desired type portion 14a of the type belt 14

25 ~ reaches the first figure position, the electromagnet 6 is -



provi ded on the side face of the print drum 12 pushes down a hone position
brush 26H which is elastically defornmed and made of conductive materi al
such as nickel silver, the brush 26H being pushed in the direction of an

arrow X 20 so as to contact a common brush 26a of the brush assenbly
26,, whereby a print drum honme position sjgnal is generated. By virtue of
notlng this signal, it is confirmed that the print drum12 is in the

st and- by position of the first figure. When the desired type portion 14a of
the type belt 14 25 reaches the first figure position, the
el.ectromagnet 6 is 21 energized. As described above (Type Sel ection

Mechani sm), the worm 11 rotates as a result of receiving: rotational force

from the change gegr. 0,04 48" S fETbhed Lok Tihs $1080ont hBBERPD chbe,

circunferential threa portion a helical thread portion

11d. Figure 19 shows §pedigkal 'a%nﬁhfé%ulietcypggcéfﬁnw&ﬂaﬂQaﬁall|f8r@eﬂd a pin
12c\in the stand-by condition. The solid line is a devel oped view of the

worm gear 1la, andeddgethdl@inang@tdedd 10.NR wérnighdy INRCEdmpRivéLWeat the worm
gear lla. In the stand-by condition, a 10 circunferential thread

portion | 1c of theripperdich iiSe pal verfunFerentlal tHrehlepgution dicuard?2 and
within the | ocus of novenent of the pins 12c to control free rotations of
the print Srum 12.a helgsgethreadpeveidn hg. emyogang At shefwst hige gear tip
portion 1le of the wormgear 1la with the pins 12c, 15 -~ - a space s3
between the gear tiqlapoctsiip bdbiemndti wopp@ear 11a and a pin 12c in the

sta.nd-by condition. The solid line is a developed view of the
~ worm gear 11la, and the chain dotted iine is a perspective
view of the worm gear lla. In the stand-by condition, a
18 c:.rcumferential thread portion 11c of the worm 11a is between
‘pins 12c of the print drum 12 and within the. locus of
o/ inovenent of the pins 12¢ te control 'f'z;ee rotations of the
print drum 12. In order to prevent tne engagement of the gear
tip portion ilg of the worm gear 1la with the pins 12¢,
15 a space s3 between the gear tip portidn 1le and an upper
pin '123 is lafger than a space si between the circumfential
o " thread portion 11c and & lower pin 12¢, end further a space s3
is provided between the gear tip portion ilg and the upper
pin 12c. When the worm 11 retates; 'the gear tip portion 1lle
2C " enters the locus of the pins 12c before tlie circumferential
' thread portion 1ic, wnich controls the rotation of the print
drum 12, becomes 'separated from the space between..the‘ pins
'12c. The circumfential thread poi'tion 1'1_9 moves out of the

locus of the pins 12c. Then a pin 12c is lifted up by an

25 - upper surface 11f of : the helical thread portionlll.g', and then



pin 12c is larger than a space sl between the circunfential thread por

11c and a | ower

pin 12c, and further a space s3 is provided between th

gear tip portion 1le and the upper pin 12c. Wen the worm 11 rot at es;
gear tip portion 1le 20 enters the | ocus of the pins 12c before

circunferentia

thread portion 11c, wRech controls the rotation of the

print drum 12, becones separated fromthe space between the pins 12c.
. circunfential thread portion 1lc noves out of the |locus of the pins 12c. -
Then a pin 12c is lifted up by an 25 upper surface |If of the he
thread portion | 1d, and then 22 the print drum 12 rotates in the

direction of an arrow o. The particular claw_ portion 12a provided on t

print drum 12 présseEing drep pEckotahepate thepdbrectpen R 883 FHorti on 13e of .

t he hanmer assean¥ 13 in the direction of
and the pressin@-stp

U (Fi
# mestiaitast cLSE poPrisn, A7 Rroxidsd A BhE BHETGY | ho

belt 14 which i ' ded t hat .the t ' 4 jai
paper  shect 16, ST MEBZeRFEh SHht Berhe HERRE 102 BF A SoPPFORE di roct
the arrow 0, the g@%%?gg?ﬁ%@a&rt %e%gggshngné%% g%riczti%wé@ce 13e

noves out of enjﬁbe

e respective tlawp a which-is

shidingsalong | hg D8dy BUikALRe ) andthd DEOsLNG DAEIRE PILFRLOCLOM! !

13e noves in the direction of an arrow

y virtue of theTesi

tion
e
t he
t he

The
li cal

he

e 4)
%

on of

on

lent force

of the elastic pgLi EaP bk bfo'3URESE 288 VpdB aRdwhfuEes to the 15
st and- by positio%? éﬁﬂfﬁé-otﬁzkuhandf—the hoﬁgatosition'gan1

10

15

20

suspended so that the type portion 14a presses against a paper

‘sheet 16. Further, when the print drum 12 rotates in the

éireqtion of | the arrow O, the back surface ;32 of the. pressing
surface .135 moves out of engagement with the respective claw.
portion 12a which is sliding along the back surface 13b,

and then tﬁe ..hammer pr_essing portion 13e mox;es in the direction

cf an arrow V by virtué_of 1_:he resilient fo_rc;e of_thé elastic

portion 13c of the hammer assembly 13 and returns to the

_si:and—by position._ On the other hand, the hghe' position cam
123,_ which causés elastic'_def_ormatior_x of the home position
bErush 26H made of elastic material so that the l_at;er gf'ontacts
the. common brush 26a, rotates in the direction of the arrow

©C so0 as to be moved out of enga_gement with the home position

brush 26H. The home position brush 26H, which is moved out

c< engagement with the home position cam 12d, moves in the

. direction of an arrow Y (Figure 12(b)) so as to be separated

from the common brush 26a. A home position sig!_xal, which ‘is

provided by the home position brush 26H and the common brush

25

26a, is intercepted in the middle of a first figure printing,

as shown ih Figure 18.

o

g;;



12d, which causes elastic deformation of the home position brush 26H nade
of elastic material so that the latter contacts the conmmon brush 26a,
rotates in the direction of the arrow o so as to be noved out of engagenent
Wi th the honme position 20 brush 26H. The hone position brush 26H,
which is noved out of engagenent with the,hone position cam 12d, noves in
the direction of an arrow Y (Figure 12(b)) so as to be separated fromthe
comon brush 26a. A home position signal, which is provided by the hone
posi tion brush 26H and the comon brush 25 26a, is intercepted in
the mddle of a first figure printing, as shown in Figure 18. 23 The

type sel ection described above (Type Sel ectio chani sm and t he above
descri bed printing opef2ft itéfﬁei?lr‘%gf%ﬂﬁﬁ‘fré‘&e &P ol ¥EF T SCHEPrinting of

th d fi th ' fi - VW I Nt [ . ired,

space 5 Oty Mesnapfelorad iy s pnectibnd gt sRe By 0% c

space 5 . ) BOSTtThiS ot ¥he 1y
-SFigure 21 is apcoLaLAgd ¥ SUISORN 00 GCLRIICThL e CARCLdbRR. el @ 20

is a partial view depi ng t positional re I'on etween the print

position and a corgy 3hangth:iuaetdglse. Mg A MIARR 00k LR Seicai dod

10 on the platen 17 I'ch serves also as a'guide to bring the print
paper 16 t® a pOS':’y‘gQQ HRP s LA a0ELdif the iRl FSsIRIBAY of3thel Repé WHILsShaped

tooth 15 is formed by an injection moulding to ensure that the Iength from

the lower portion f2Q Fhguréppericad @flaryed v3éa sHowdnprthat priging 34 through

whi ch the. type ' .

' condition. Figure 20 is a partial view depicting the

o/ positional relatiqnship between the print position and a
cozb-shaped tooth 15. The comb-shaped tooth 15 is provided

10 on the platen 17 which serves also as a guide to bring the

print paper 16 to a position opposite to the hammer assembly

13. The comb-shaped tooth 15 is formed by an injection moulding

'\/.
to ensure that the length from the lower portion to the upper
end portion 34a of a print region 34 through which the type

15 portion 14g.passes projects from the frame 1. The comb-shaped
tooth 15 lies between one print region 34 and the next print

- region.

\/ -

Reference is next made to Figure 21 wherein a chain dotted
lire shows the stand-by position. When the individual hammers
20 _ 13 provided for the printing of the print figure are pushed
out serially by the rotation qf the print drum 12, a respective
harmer 13 moves in the direction of the arrow U to press the
respective tyée portion 14a against the print paper 16 through
the type belt.togth portion 14b. Ink is.applied to the type

25 = portion  1l4a by the ink roller 20 so that the ink is t:ansferrgd



15 portion 14a passes projects fromthe frane 1. The conb- shaped
tooth 15 |lies between one print region 34 and the next print region.

Ref erence is next made to Figure 21 wherein a chain dotted |ine shows the
st and- by position. Wen the individual hamers 20 13 provided for the
printing of the print figure are pushed out serially by the rotation of the
print drum 12, a respective hamer 13 ves in the direction of the arrow U
to press the respective type portion 14a against the print paper 16 through
the type belt tooth.portion 14b. Ink is applied to the type 25 !
portion 14a by the ink roller 20 so that the ink is transferred 24 to
the print paper 16. The distance s fromthe conb-shaped tooth 15 to the
print paper 16 ts thenpeint lpapex Hé.Bigidistarce 3 fxopethd copb-shapedporti on .
14a so that the connecting portion [err] of the type belt 14 is deforned by
the conmb- shapedesoth 15 tq dderpriht meper Afekd depysr shamthet height Portions
14a positioned next to the opposite sides of the printing figure is -
mai nt ai ned avvaycfré)lﬁYPﬁéfp@ﬁttW&pE?rthnb%Easﬁr?&ét EndriqFdaeE NgaRREF1OB t hat |

the required spaces can be maintained. If the thickness t of the

conb- shaped t ootf £f Fgelté’Pﬁe?eltthéﬂ jt"hgei‘b"md bY e gRtm e R drakes thi s

dit A t h that the t
port ohgsnlﬁrﬁog%e‘%ﬁ&ghgu o Sindidgdty idSacinse PR EohsAohs Yl pri nt por 11 on
14a which is belng,ysed, ci% R0f, R0t 8% sE@e AL 0P IRE bk kR RE L FEC

Mechani sm
iz maintained away from the print paper 16 by a 'predeter_mined

Eistance so that the required spaces can be maintained. If
the thickness t of the comb-shaped tooth 15 is larger than the
10 Eeight m, it makes this condition more certain. Accordingly,
' the arrangement is such that the type portions 14a positioned
c=. each of the opposite sides of the print portion 14a )
which is being used cannot contact the print paper 16.

Pazper Feed Mechanism

15 Reference is next made to Figures 10, 11., 12 and 18. Figure
10 is a cross _'sectional view of the print drum 12 after the
exrinting of a maxirum figure. Figure 11 is a cross sectional \..J
view during lpaper. .'fee*d'i__ng._ Thirteen projecting portions 12a,
sw=ich is the number of the maximum print figure, are provided
20 ‘around the print drum 12. Fifteen pins 12¢ are provided |
c= the side face of the print drum 12, and the print drum
12 makes one rotation for every fifteen steps of the worm 11.
Doring two steps, paper feeding is carried out. When'the
Erint drum 12 rotates in the direction of the arrow O for

25 raximum figure printing (thir’teenth figu.fe) , a sector shaped



15 Ref erence is next made to Figures 10, 11, 12 and 18. Figure 10
Is a cross sectional view of the print drum 12 after the printing of a
~maximum figure. Figure 11 is a cross sectional view during paper feeding.
Thirteen projecting portions 12a, which is the nunber of the maxi mum print
figure, are provided 20 around the print drum 12. Fifteen pins 12c are
provi ded on the side face of the print drdfm 12, and the print drum 12 makes
one rotation for every fifteen steps of the worm 11. During two steps,

papér feeding is carried out. When the print drum 12 rotates in the
direction of the arrow o for 25 maxi mum figure printing (thirteenth
figure), .a sector shaped 25 paper feed drive gear 12b which is provided

on the side face of t%%ﬁg;%gﬁ %&{Qhégafqﬁt ﬁgie%piy}_emqg_ég&toho&é)f the arrow

0 just before it woul paper- gear 28. After the maxi mum

figure printing (thirdgRnkdbd bEUER) prant drum 12 rbbfrdiUlh Bhedaisidlies JOr
t he‘sél ecti on process. Wen an energi zing signal waveformis provided by

the el ectromagnet 6, ¢decavdwioliudtObaksse ithold BésrOwith kel pifireeéd t he
direction of the arrow 0, and the paper feed drive gear-12b also rotates in

the direction of the quarors 0 affehaiMethadidnhOfigure prindes (thirterneht figure),
effect printing because a claw portion 12a is not provided on the print
drum 12). #s a resultheopullsyebvidtigtebefarothe i selatticar peodessm WHen paper
feed drive gear 12b, the paper feed gear 28 rotates in the direction of an
arrow Q A feed rol | eane28ifiFiggaignal) wvake fiohrm| $s prdeids@ by the electromagnet
_ | 6, the vorm 11 rotates, the print érum 12 rotates in the
~ direction of the arrow O, and the pzper feed drive gear 12b
also rotates in the direction of the arrow O. (A hammer 13
10 _ does not move to effect printing beczuse a claw portion 12a
is not provided on the print drum 12;. As a result of
\/ receiving the rotational force fron the-paper feed drive
gear 12b, the paéer feed gear 28 rotates in the direction
of an arrow Q. A feed roller 29 (Figure 4) which is made of
15 ; rubber or of a soft resin, and whick has a bigger diameter
than the outer diameter of the paper feed gear 28 is
-/ : fﬁ provided cpaxially around the paper feed gear 28 or is formed
by a two-colour injection moulding (insert moulding)
-coaxially with the paper feed gear 2Z. The feed roller 29
20 . also rotates in the dixection_of the arrow Q.
The print paper 16 which is pressed by the press
roller 18 as é :esult of a force due to an elastic deformation
- ©of the feed roller 29 and of the press shaft 21 is fed

by friction in the direction of an arrow R. In this

25 enmbodiment, a desired paper feed pitch is cobtained by two



15 rubber or of a.soft resin, and which has a bigger dianeter than
the outer dianmeter of the paper feed gear 28 is provided coaxially around
.the paper feed gear 28 or is forned by a two-col our injection noul ding
(insert moulding) coaxially with the paper feed gear 2B. The feed roller 29
20 . also rotates in the directign of the arrow Q The print paper 16
which is pressed by the press roller 18 as a result of a force due to an -
el astic deformation of the feed roller 29 and of the press shaft 21 is fed,

by friction in the direction of an arrow R In this 25 enbodi nent,
a desired paper feed pitch is obtained 2%# 26 paper . feed novenents.
Therefore, a pap®rPeedgeAoRRIeERDts s Therelorred PRPERCIRSY PAYFRERE

el ectromagnet 6 again, and.the print drum 12 returns to _the stand-by .
p03| tion before tlﬁeP?ﬁﬁ%E‘?‘F\d’YoP“?wzFW sthey Fb‘tﬁ%%%%ﬁnaqad-nm 8 e 7. Thus

le | t ted. Th t 12d
o esses down t Egtﬁsnéﬂ%aﬁéh%hggr%gaﬁ e e ?Psémsee,ﬁ o BEEEa T ow x€o
~that the h h t h h 26 18
o7a tine chart SR8, %@Qﬁﬁi R CPE! HTET G o L8 g - PO o
paper feed si gnal, ine rin@i)rf\)?l 514 Bt D5l BEAT HRIPEL: Qon | oot N nEXt
Su e

S
l'ine pri nti ng S I’eCILﬁ cessl he above seril es novenents are

t ed. Const t P, i Fi
rZSp\izereel n tEereq?élﬁLsggs AP BRE ol S £ RG{ $E0E ©2685 1A %Me ERPEA 8P OUre

of the arrow X so that the home position brush 26B contacts
" the common brush'zqg.'Figure 18 is a time chart showing how L;/
an energizing signal, which is the shortest paper feed signz1l,
10 = is applied to the electromagnet 6. If the next line printinc
is required sﬁccessiVely, the above series of movements are
' repeated.

' ‘‘construction of the Paper Guide.

 Reference is next made to Figure 22 wherein there is

‘15 shown a feed-in portion of a paper guide portion through

which the print paper 16 is fed. Figure Zé(bj is a front °

view of the feed-in portion of the print paper 16, and

Figure 22(a) is a éross sectional view'along a line k - k'.

The paper guide is formed by the combination of the platen
200 - 17, which also serves as a paper guide by itself, and

a separator 36. Grooves ;é and 17a are provided in the

frame -1 and platen 17, symmetrically. A depression 17b

is provided in the groévé.ljg of the platen 17. The

separator 36 can be slid along the groove la of the

25 frame 1 and the groove 175 bf the plétén 17, and a slope 36a



45 shown a feed-in portion of a paper guide portion through which

the print paper

16 is fed. Figure 22(b) is a front view of the feed-in

portion of the print paper 16, and Figure 22(a) is a cross sectional view

along a line k -

pl aten 20,

The paper guide is forned by the conbination of the

17, which also serves-as.,g paper guide by itself, and a

separator 36. Grooves la and 17a are provided in the frame 1 and platen 17,
symmetrically. A depression 17b is provided in the groove 17a of the platen
17.- The separator 36 can be slid along the groove |la of the 25 frame
l.and the groove 17a of the platen 17, and a sl ope 36a .27 is also '
provi ded on the separator 36 in order to nmake insertion into the grooves |a

and 17a easi er.

Further there is provided a projection 36b engaged with the

depression 17b in the afrsvopzoviidadodn tthe rakretorl 36 ambrakopes ma3ksl 5

whi ch guide the print paper 16.are provided symetrically to forma taper
shape. The situati oinsertiow MBS thiergdoves Mhi afd tile edsdeh. afurther pri nt
paper 16 is s4. The width of the print paper 16 is regulated by the 10

wi dth s6 of the frathede Wkiptoviided ar peoiedtdont 3I6p mpgagudnwiti ¢handsprebsidme
width s4, and is also regulated-by the spaces s8 and s9 which are | ar ger
t han t he thickness &7k timethe iarcopapdr 96.tha pEateni b7 p@ntli skeplesr3édhe print
paper 16 |§ fornmed |ike a square-shaped funnel by a slope Ib

o/
10
(N
15
\
20
25

which quide the print paper 16 are provided symmetrically
to forr a taper shape.

The situation is now considered in which the width
cf the print.paper 16 is s4.: _. _

The width of the print paper 16 is regulated by the
width s6 of the frame 1 which is larger than the maximum
tolerance of the width'e4, and is also regulated by the |
spaces sB and s9 which are larger than the thickness of
the print paper 16. A feed-in portion for the print paper
1€ is formed like a sqnare-shaped funnel by a slope 1lb |
of the frame 1 and slopes 17¢c and ijg.of thelplaten 17, so tnat

the print paper 16 can easily be fed in. In this case, the

~ separator 36 is not used.

The situation is now considered in which the width

of the print paper 16 is s5.

After the frame 1 and the platen 17 have been assembled,

‘the separator 36 is inserted along the groove la of the

frame 1 and the groove 17a of the platen 17 sc that the
space s7 is the same as the maximum tolerance of the paper
width s5. The projection 36b of the separator 36 is inserted

to extend the epace s10 by a2 length 41 due to an elastic



15 of the frane 1 and slopes 17c and 17d of the platen 17, so that
the print paper 16 can easily be fed in. In this case, the separator 36 is
not used. The situation is now considered in which the width of the print
paper 16 is s5. 20 After the frame 1 and the platen 17 have
been assenbl ed, the separator 36 is iggerted along the groove la of the -
frame 1 and the groove 17a of the platen 17 so that the space s7 is the
same as the nmaxinmumtol erance of the paper width s5. The projection 36b of
the separator 36 is inserted 25 to extend the space slO by a length .
dl due to an elastic 28 deformation of the platen 17 or of the frame 1
or of both of them and then the projection 36b is engaged with the
depressi on 17b oBefdxmaplion &F tHe pllates pECOrSdfOthBi £lamesS 16 @Fdpstdy dl
contracts and returns to the original 5 - space sl O so that the
separator 36 iS b#itHe, nand ithepothe potjertibha36bi isomgagédsﬁﬂtp the The -
separator 36 is provided with slopes 36¢c and 36d having the sane functlohd
as the slopes 1l78eprebsicnl b bhethy plavenl17. aeé spaqe siDdédchi th a sl ope
36e having the same function as the slope |b 10 : of the franme 1. The
separator 36 is S$hapuendgdniyt Al cedntyactp anfaretynhy tabkiorigénrakeparator is
requi red whi chever side of the print paper 16 needs to be guided. There
wi Il no® be descFParsd sdfothdhat ithed spRanatsr %émwmﬁmﬁmm reference to

Figure 23. Figure 23 is .
position so that it cannot sllp out. The separator 36 is

provided with slopes 36c and 364 hav1ng the same function -
as the slopes 17c and 17d of the platen 17, and ls provided
with a slope 36e hav;ng the same functlon as the slope 1b
.10 ' of the frame 1. The separator 36 is shaped symmetrlcally,
s0 that only one klnd of separator is required whlchever
side of the print paper 16 needs to be guided . g-'
There will now be descrlbed another embodiment
of the invention with reference to Figure 23. Figure 23 is
15 generally similar to Figure 2, like.reference.numerals
indicating like parts. _ |
' In Figure 23, the driving pulley 9 -and the follower \/
pulley 40 are arranged with a predetermined space_therebetween,
and'an endless type belt 38 is entrained around them. Types
20 37 are arranged with a predetermined.pitch and in the
predetermined order on the inside of the type belt 38 which
is made of elastic materlal such as rubber. No types are
provided at”spaces.39.
As an ink impregnated member (not shown) is_provided

25 at the connecting portion (not shown) of the follower pulley



15 generally simlar to Figure 2, like reference nuneral s indicating
| i ke parts. In Figure 23, the driving pulley 9 and the follower pulley 40
~are arranged with a predeterm ned space therebetween, and an endl ess type
belt 38 is entrained around them Types 20 37 are arranged with a
predetermined pitch and in the predeterni ARd order on the inside of the
type belt 38 which is nade of elastic material such as rubber. No types are
provi ded at spaces 39. As anh ink inpregnated nmenber (not shown) is provided -
25+ : at the connecting portion (not shown) of the follower pulley

29 40 wth the type 37, the type 37 can have ink applied to it. A

‘conmb- shaped gear 42 is provided on the frame 41 so as to be situated

bet ween t he hammer ageewithytis t9pd 3hethe type 37 cant hpR: hektappliedhe print
paper 16 passes between the hammer assenbly 13 and the conb-shaped gear 42,
and the platen 17 istpriosi ded on the side of the type belt 38 which is not
prowi-ded with type. The functions of the parts of Figure 23 described 10
above are the sanme as thdsecwf-shhped igegr 43riisdPravided Tinethe iiriale nblvsbe
described the printing operation of the printer constructed as descri bed
above. A hammer 13 i 3sptxdsceitvated pesweenihgohanmen asiembly tifcapdithe drum

12, mherer the print paper 16 is pressed
type belt 38. The print paper 16 passes between the hammer

assembly 13 and the comb-shaped gear 42, and the.platen
17 is provided on the side of the type belt 38 which is not
provided with type.l
The functions of fhe parts of Figure 23 described
10 above are the same as those of the fi;st embodiment.
There will now be described the printing operation of
\_ : the printer constructed as described above.
A hémmer 13 is pressed out by a claw porﬁion 12a
of the prirnt drum 12, whereby the print paéer 16 is pressed
15 against the type 37. The print paper 16 is pressed againét-l
the type 37 through the spaces 6f_the comb—Shaped tooth
YA - 42, so that adjacent t%pes 37 cannot contact ;he print
paper 16. Thus,'lnk sﬁgins cannqt be caused. |
When spaces are required, a space 39 without t&pe on
20 the type belt 38 is selected. In this case, the stroke §f the
- hammer 13 cannot reach the fype belt 38.
In the printer having the above construction, because
the type belt 38 is not extensible, the material of the
type belt does not need to be strengthened'to support

30 the printing load at low temperature.



15 agai nst the type 37. The print paper 16 is pressed against the
type 37 through the spaces of the conb-shaped tooth 42, so that adjacent
types 37 cannot contact the print paper 16. Thus, -ink stains cannot be
caused. Wien spaces are required, a space 39 without type on 20 :
the type belt 38 is selected. In this ggse, the stroke of the hamer 13 -
cannot’ reach the type belt 38. In the printer having the above '
construction, because the type belt 38 is not extensible, the material of
the type belt does not need to be strengthened to support 30 t he

printing | oad at | ow tenperature. 30 Further, the vibration of the type -

belt 38 is decreased, whereby the types 37 do not contact the print paper

16 so as to cause st autcherl, Nnthdivibeahindi 6EMthe 8ypk beet SH ial dgaease®chani sm.

5 (not shown) acts as a change neans for changi ng between type belt
f eedi ng novenentwisrdby othet kppen37pde motdcowhackiotiey @rint pepsantd ebf ect ca\ry
be achieved by a clutch nmechanism For effecting a power change in the :
drive to the types Ivol tag® shalinshe print drum 12 in the enbodi ment of 10
Figure 23, a differential nechanism (not shown) using a support-type

el ectromagnet as an &hcddsosmpripenearts ditferigatinpioededechadksfer, an
alternative arrangenent is shown in Figure 24 in which there is a lifting
pl ate type- el ect fiotaghemippets Rfd2ofhange WanFeIpK chapoing Retyeen type

belt feeding movement and_rotation of print drum. However,
the same effect can be achieved by a clutch mechanism. -
For effecting a power change in the drive to the

type belt 38 and the print drur 12 in the embodiment of

i0 Figure 23, a differential mechanism (not shown) using a
support-type electromagnet as an el_ectroma:gnet means can
be.employea. However, an alternative arrangement is shown o/
in Figure 24 in which there is a lifting plate type
electromagnet provided on the drive pulley 9 and a

15 differential mechanism is built ir.

The lifting plate type electromagnet comprises a trigger

yoke 44gf;tted;in a'depression Qg of the upper portion of _ &“J

the dri&e;pullgy 9; a trigger coil 45 mounted inside the
triggef.yoke 44; and a trigger plate 46 whose upper portion
20 . is acted on by a trigger fixing member 48 and a trigger
plate spring 47, the trigger plate 46-beiﬂg'rotatab1y
mounted.
The operating portion 7d of the claw 7 is inserted into
an operating portion 46a of the trigger plate 46. In the

25 type selecting process, as the trigger yoke 44 rotates

?



215 differential nmechanismis built in. The lifting plate type

el ectromagnet conprises a trigger yoke 44 fitted in a depression 9c of the
upper portion of the drive-pulley 9; a trigger coil 45 nounted inside the
itrigger yoke 44; and a trigger plate 46 whose upper portion 20 S
acted 'on by a trigger fixing menber 48 agp a trigger plate spring 47, the
trigger plate 46 being rotatably nounted’” The operating portion 7d of the
claw 7 is inserted into an operating portion 46a of the trigger plate 46.
Insthe 25 type selecting process, as the trigger yoke 44 rotates

31 in the direction of the arrow F together with the.driving pulley 9, and
as the trigger coil 45 attracts the trigger plate 46 when energi zed, the

trigger yoke 44 novas thd difiRcEidiPolel Ok Qkrdbe RbiMer widkhangqushy . Due
to this driving 5 force, the claw 7 operates and a change in the

transm ssion of powrillbgtoyeandtdie thyperilget vid 95 iattrsbdsnerantigg@ehi eved.
Thergfore, 1f alifting plate type electromagnet is used as an
el ectromagneti c neglatetdee vhenserettgiiedin the (ighe v yokef e abvesiinbehobt ai ned
as in the first-nmentioned enbodi nent. 10 In the enbodi nents
descri bed above, f Glireativrcofuthe etrqw imbsimvithheousyy Duwt &bi tuisofiriviegpri nt
drum one of the hammers :is driven by one of thg projections provided
helically dh the pdiorpherthe slav Jceperateleanst anchahgenin Ther faysaission
shifting mechanismfor effecting a colum change
) cf power between the type belt and print drum can be achieved..
Therefore, if a lifting plate type electromagnet is
N used as an electromagnetic means, the same function, operation,
effect can be cbtained as in the first-mentioned embodiment.
10 ' In the embodiments descfibed-above. for eéch'coluzn of
print, with every rotation of the print dium, one of the
. . Eammers is- driven by onezof the projectiohs pfovided
belically on the peripheral surface of the print drum.
Therefore, a shifting mechanism for effecting a column change
15 and a hammer holder return mechanism can be omitted.
Consequently, an easily constructed low cost printer can
k_j ’ - H _ be_obtained with.a simple construction and having a small
number of parts..
Further, the comb-shaped tooth provided on'the paper
20 . guide obstructs the connecting portions of the type portions
of the type belt, so that a type of a non-selected figure
does not contact the print paper, enabling one to obtain
clear printing without ink stains at the sides. Moreover,

tke printer can have a frame and a paper guide moulded

25 uritarily enabling the cost to be reduced. Furthermore, the



15 and a hamrer hol der return nechani smcan be omtted. Consequently,
an easily constructed | ow cost printer can be obtained with a sinple
construction and having a snall nunber of parts. Further, the conb-shaped "
tooth provided on the paper 20 - guide obstructs the connecting portions
of the type portions of the type belt, 330 that a type of a non-selected -
figure does not contact the print paper, enabling one to obtain clear
printing without ink stains at the sides. Mreover, the printer can have g
frame and a paper guide noul ded 25 uritarily enabling the cost to be
reduced. Furthernore, the 32 paper can be guided on both sides of a
print position so that bul ging of the paper can be prevented and printing
‘[err] can be redugRe. cdilibkNghiacdCeREHtRIsideLBE AldrdRgesBaIti&f the type 5
belt, a space type group having two or nore spaces and a type group used
for printing cansbenpt Buideny BT kthe patee &l be Prevdntb@asia p¥ihtang nore ggn
be provided alternately with other types. Thus, when half-line figure _
printing is requidied, cén beacedwed.be sel ected in the shortest tinme, so 10
that a | ow cost printer achieving high speed printing and having a high

"~ val ue comerci al |l y charihergbiciorddng Rionahé \arrthgeneapest ce bypegui ded into a
printing portion in a straight-line notion in the direction of advance by
inserti®g separ &t<dts & mpacehtyRy gover hayingdwoorr mezeognacestand a type

.group used for printing can be provided on the t?pe belt,
__o:_at.least two and more can be provided alternately with -
other types. Thus, when half-line figure printing is
_ regjuired, a space can be selected in the shortest time, so
10 that a low cost printer achieving high speed printing and'
having.a high value commercially can be obtained.
Finally, the paper can be guided into a printing portion N
in a straight-line motion in the direction of advance
by inserfing separators into the groove provided oh'the opposite

15 paoer guide in accordance with the kind of paper which has

been selected from a number of papers of variocus widths. It

is not necessary to make a paper guide for each paper size,
whereby the cost of moulds and of providing alternative

parts can be reduced.



15 - - paper guide in accordance with the kind of _paper which has been
sel ected froma nunber of papers of various widths. It is not necessary to
make a paper guide for each paper size, whereby the c of
broviding alternative parts can be reduced. 33 C L ‘\mm!‘lﬂ Ilmﬁl
printing nmechanismfor use in a printer C?ijI’ISI ng an en cess shav
plurality of belt portions provided with 1 ndicia or spaces; a plurality of
hammers each of which is novable into and out of engagenent with a said
bel*t portion; 5 a print drumhaving a plurality of projections which
are arranged helically around the perS-ph8roM Surface of the print drum
each said projection being engageable with a respective hanmer, on a
predeterm ned degree only of rot ati on of the print drumfroma stand-by

posi tion, to Caulse th prmﬁn mec ¥ st £3 f§9' %ebfdt Ej interd o%rggsi%fﬁ into a
S Dbe

prlg})ng posi ti on; drivi means rrving & to bring
a selected belt por i i § I gaged by a
sel ect ed hammer; 4. gaﬂ%e Qﬁﬂ gr‘ﬁl%id :&ﬁéﬂng]akr’lgtﬁ‘e&% Wé@% ?1’8 theqsal d.

predet er m ned d%rtﬁeitfdficié’tﬁl kpAte’t 4 RAUPLIIRY G WaAhmeh® each 3£ whichA
printing nmechanismas clainmed in claim1 in which the belt drivi ng nmeans

and the print dr%ﬁéﬂhnﬂiﬂmaﬂ&_oﬁﬁ%ﬂ@hgﬁg’hm@ﬁt ari¢Rnaeaidriele pRehan; sm
which is settable to two states in-one of which drive is transmtted to the
beI t drl Visig neanpromt VMrad thaving hepmm&ty)fofwbrmjecdionEWhich are} arranged
helically around the peripheral surface of the print drum, each said

(\ ..prOJection being engageable with a respective hammer, on a

predetermined degree_only of rotation of the print drum from a

Jstand-by position, to cause the hammer to move a seid belt
10 portion into a printing position; belt driving means for

driving the endless belt to bring a selected belt portion

into a position in which it can be engaged by a selected

hammer, and priﬁf=drum driving means for effecting the

said predetermined degree of rotation of the print drum.
15 2, A printing mechanism as'claimed in claim 1 in which

| the belt driving means and the print drum driving means
are driven by a common drive mechanism which is settable
.to two states in one of which drive is transmitted to the

belt driving means only and in the other of which drive

20 is transmitted to the print drum driving means only.



20 Is transmtted to the print drumdriving neans only. 34 A

printing nechanismas clainmed in claim2 in which the conmon drive i
mechani sm conprises a differential mechanismand drive prevention neans for
selectively preventing the transm ssion of drive Plthpr to the belt driving
means or 5 o to the print drun1g£|V|ng means. 4. - Aprinting - y
mechani smas claimed in claim3 conmpr$%ing el ect

effecting operation of the drive Prevention maan!'“umlml lﬂmmtuﬂmam sm as,
claimed in any preceding claima1l0 i n whi ch *eaéh hanfrer®

resiliently urged towards an inoperative position. E. A printing

mechani smas clainmed in any preceding claimin which a conb-shaped nenber :
is provided to peeven®a prixingS\ddh@hesn el Elpimedi on QaiR0Z inOWsidkei Nng noved -
into a printing 15 _ position. 7. A printing mechani smas cl ai ned

in any precedi ngtbé aiammonndrivei merhanssp avabotsesn g aditfer entiiall hmacHanase anq‘)a
pl at.en cf the printing nechanismto regulate the space available for a

sheet of print papérdri®e preventida means&ﬁ@rl$ﬁ1€¢glntkﬂ1ane!ﬁntasgclzm med in

any preceding claimin which the said belt portions conprise at |east one
group t her eof havhﬂgtransmséppt?f Srive fidhen ke &i‘el%t dmngrwstﬂéreof

havi ng % plurality of .indicia.
=0 the print drum driving means.

4. a printing mechan_ism as claimed in e'laim 3 comprising
electromagnetic means for effecting operation 'ef the drive
-_:reventi'on_ means. |
ER A printing mechanism as claimet'i in ari_'{ preeeding claim

10 ' :n which each hammer is resilientlf{ urged towards an inoperative
pasition. | |
€. A printing mechanism as claimed :|.nany preeeding ciaim v/
:n which a co:'mb—s'haped member ie provided to- preirent a non-
selected belt portion or portiens being moved iﬁto a printing

15 positi.ori.. -

T. a prihtimg mechanism as claimed inany 'preceding.claim
comprisimg a separator engageali]i‘e?'. with;(a frame and a platen o’
cf the printing mechanism to regulate the space available
for a sheet of print paper.

20 ' E. - A printing mechanism as cla-imed” in any éreceding
ciaim in whieﬁ the eaid belt portions comp:ris.e..at ieast one

croup thereof having a plurality of spaces and at least one

croup thereof having a plurality of indicia.



85 9. A printing nmechanismas clained in any of clainms 1-7 in which the
said belt portions conprise at | east one group thereof having alternate
spaces and indicia. 10. A printing mechani smsubstantially as

hereinbefore 5 described with reference to and as shown in Figures

1-24 of the acconpanying drawings. 11.  B8Sprinter provi '

printing mechanismas clainmed in any preceding claim 10 dﬁ“l'!] m“r“llelﬂl”“I ,
her ei nbef ore described, irrespective of wheth the particul af altm ms s * -
wi tthin the scope of, or re es to the sane or a different invention from

that of the preceding clainms. 13. A printer conprising: a type rrier
in the formof 15 an endl ess belt having a plurali of type
portions on the side face thereof: hammers provided ded for all of the

figures in parallel outhaspthtiyPheeRiiisdl asclaindd Al iy WICESAThs 1-7
proj ections which drive one of said hanmers with a rotation of a
pr et€t er mi ned angl e iar ehach amgesaiahbele pddtions compdise piterl2ass Wnfeagfoup
helically; and a change neans for changing a feedi ng novenent of said type
carrier and a rotat itherebf having alternate spaces and indicia. ' '

10. A printing mechanisrc substantially as hereinbefore

5 described with reference tc and as shown in Figures 1-24 of
the accoﬁpan&ing drawings.

11. A printer provided with a printing mechanism as

claimed in any preceding claim.

10 or steps, hereinbefore described, irrespective of wheth
the particular claim is within the:scope of, or re
the same or a different invention from that of,”the preceding

claims.

13. A printer comprising: a type rrier in the form of

15 an endless belt having a plurali of type pbrtions on the
dz side face thereof: hammefs pxovided for all of the figures
%ﬁiﬁb,in parallel with said tyfe carrier: a print drum wherein
projectioné which ve one of said hammers with a
rotation of a edetermined angle are arranged on the

20 periphera /urface helically; and a change means for changing

a feeging movement of said type carrier and a rotation of




