2149354 " PRI NTER' This invention concerns a printer and, although it is not
so tricted, it nore particularly concerns a serial pri nt-egf ﬁaisltiégf

pr ng al pha-nuneric characters. 5 ' “Prior seri@l g of
t he ki nd described generally select characters by vertically shifting and
turni-ng a type cylinder. Since_the type cylinder has a | arge dianeter and
noves through large intervals, the carriage is also |large. Such printers
enpl oy a shift selection nechani sm 10 and a type selection nechanism
whi ch conprise a conpl ex nmechani sm conposed of el ectromagnets, cl utches,
cans, and |evers, ~pRgyrERehani sm being controlled by a conplicated control
process. For the3e reasons, it has been difficult to achieve a snall

i nexpensi ve .serial printer. 15 I n Japanese Lai d- Open Pat ent
Publication No. 57-109677, there is disclosed a printer which attenpts to
elininate the above diTPifCIVEPELOR coRFYMS, 2 RIdpter GRSy calthangh dfs a shift
sel ecti on neans f of type wheels, there being a clutch

r shifting. a,group
nmeans in additi ongfcf“’ éﬁr‘ﬁ%&&gﬁ?ﬂ % mord particularly: ¢GETRF ide power for
shift selection through_a.shift c shaft .to a shift cam.,n the carriage,
and a det ect or hagéflc?qbgrhnftg\’/:i @ESP%@E&HW&&@'&W% to which the
type wheel group pag.eepsshifted. Therefore, the nechanismof this printer
i s-not sinple. - :
5 Prior serial printers of the kind described generally

select characters by verf;.'i‘.cally shifting and turning a type

cylinder. Since the type cylinder h'as a large diameter
and moves through large intervals, the carriage is also
large. Such printers employ a shift selection meéhanism

10 . and a type selection mechanism which comprise a complex
mechanism composed of electrémagnets, clutches, cams, and
levers, the mechanism being cont?olled b§ a complicated
control process. For these reasons, it has been difficult
to acixieve a small, inexpensive serial printer.

15 : - In Japanese Laid-Open Patent Publication No. 57-109677,

€

W/ there is disclosed a printer which attempts to eliminate the ( -

above difficulties. This printer, however, employs a shift
selection means for shifting a group of type wheels, there
being a clutch means in addition to a carriage for |

20 transmitting d.rive. powér for shift selection through a
shift cam shaft to a shift cam in the carriage, and
a detector has to be provided for detecting the extent
to which the type wheel group has been shiﬁted.

Therefore, the mechanism of this printer is not simple.



2 I'n the serial printer,shown in Japanese Laid-Cpen Patent Publication No.
57-173188, a hammer-and a group of type wheels which face each other w thr__”a\

print paper interposed therebetween are driven by independent stepping
nmotors 5 for effecting shift selection. Independent stepping @

notors are required due to the difference Hetween intervals of feed of t
hammer and of the type wheel group in a direction across the record sheet.
However, this serial printer is expensive since it requires the use of
costly parts such as 10 stepping notors and a transni ssion

mechani sm usi ng wires fof? s¥ief sesiAleprinter BuswrehMernebbaLGR0bEQ] Means

for driving the twojndependent stepping notors is conplex. This serial
printer therefore cgﬁgﬁgbpé‘b&ég?@?@d“‘?orml-bm%cuarlmﬁmeeoimllsp rogp agd

particul arly cannot battery-driven as the stepping notors thenselves are
general |y not an ef f?g?e'%leegrivé"%éﬁ%e. eagk crtdiengwith phmtprpegeatiﬂtrgy?gg 0N
eel

there is provided apzpLintl nmechansi m conprising a carriage; a prin
devi ce which is car rt?ei- ef/:ugg? cFr(?aE‘H‘éFg’ePY't#T@epFwﬁnt\/vhwpiﬁa motors device

conprising one or nmege J¥eLRf;wheels and having a plurality of annular
arrays, of angul arly spacghg%ﬁ%htsgégﬁrsf PELON. cZnderendentarstapphel mgtdisced

W th respect to theagy iyl |, .devi ge; a print wheel shaft on which the
print wheel device is m)tl}ﬁte ggga%o t%g'eb‘g" STSReH Petyepruintervals of

thergwith and so asrdeadectisd iHdahle #@er on; drive neans for rotating the
prgﬁ wheel shaft so as to rotate the Bfl [iRsowheel group in a direction
_ - across the record sheet. However, this serial printer is |

N expensi inc i
pensive since it requires the use of costly parts such as

10 stepping. motors and a transmission mechanism using wires for
shift selection. Furthermore, the control means for driving

. the two independent stepping motors is complex. This serial
Printer therefore cannot be designed for lower current
consumption and pgrticularly cannot be battefy—driven as the

15 i .
stepping motors themselves are generally not an efficient

drive means.
. According to the Present invention there'is Provided
\"-: . @ printing mechansim comprising a Carriage: a print wheel

device which is carried by said carriage, the print wheel

2 0 dev a 3 > .
ice comprising one or more print wheels and having a

P-urality of annular arrays,of angularly Spaced apart

ch : ¥ :
aracters, each said array being fixed with respect to the

ri : ri . 3 . l
pPrint wheel device; a print wheel shaft on which the print
&. > r} . . |
weel device is mounted so as to be rotatable in unison
25 therewith and so as to be sliaéble thereon;

drive means for

ro ri -
tating the pPrint vwheel shaft so as to rotate the Print wheel



device and thus bring a selected character of a desired angul ar position;
noyemrnt. effecting nmeans for axially noving the print wheel device so as to
bildg Ja particular array to a desired axial position; and control neans for
conmttol ling 5 the drive neans agd the novenent effecting neans; the
novenent effecting neans conprising shifft cam nmeans and a shift clutch, the
shift cam neans having a clutch-operated part which is operable by said
shift clutch so as to clutch it to and de-clutch it fromthe print wheel
shaft, the shift cam neans al so having 10 a non-rotatable cam

foll ower part whssticeomnd ghes thringxa adelpoted icharadfterhef pr dasixdeel devi ce
and which is axially novable with respect to the print wheel shaft, the
arrangenment bei Mp3kes RAFAEiIowhErverentc plifedkingarearedfPrarxipkly mgvited to

the print wheel shaft and the |atter is rotated, the cam_15 fol | ower
part, and hence ¥fePpPhihRAbeIeVAEs| £ 28i & MFIEY HPREFISRIAFATRaY BPeferred
form the printer of the present inventign may be nade snall, of |ow cost,

and capabl e of n’rﬂ?ﬁ"ﬁ‘?f pRAh-BRAFAEEPE BRAr SRYEPL RBP RFe FORFIO T have 20
Lo U T SOTUPRESR, AU Bt et PG, Bl B nEnatle T
e S SRR ek RS S8 Rl ] 3 AR 50k 0000
determ nes_that éﬂé Eﬂfft cam means having a clutchéoperated part which is (:}
crerable by said shift clutch so as to clutchiit to and de-clutch -
it from the print wheel shaft, the shift cam means also having
._10 a non-rotatable cam follower part which controls the axial
position of the print wheel device and which is axially
movable with respect to the print wheel shaft, the arrangement
being such that, when the clutch-operated part is clutched
tc the print wheel shaft and the latter is rotated, the cam
15 follower part, and hence tﬁe print wheel device;'is moved
axially.
In its p;eferred form, the printer of the present
invention may be made small, of low cost, and capable of N
rinting alph;-numeric characters. Moreover, it may have
20 lcew current consumption and may be battery-driven so as
- tc be portable.
The said clutéh-operated part may be provided with
alplurality of equi—angularly'spaced apart cam portions
each of which is adapted to engage the non-rotatable cam
25 - fcllower part whose axial position determines that of the

type wheel device.
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type wheel devi ce. 4 The shift clutch may conprise a shift ratchet,

which is fixed to the print wheel shaft, and a shift pawm which is ¥
pivotally mounted on the shift cam nmeans and which is engageable with th
shift ratchet, there being neans to 5 permt and prevent such @
engagenent . The means for permtting and pieventing the said engagenent

conprise neans for urging the shift pawl towards said engagenent and an

el ectromagnet which in one of its two states prevents such engagenent. 10
The drive neans may conprise a differential mechani smhaving a sun gear
which is driven by a notor, planet gears which are driven by the sun gear,

a carrier of the planet g@m Shifit adluitsh Ri=QV bt ik td shigedatbLe driving the
type wheel shaft, and an internal gear which drives a 15 pri nt

ef fecting neans. The whickrimlfigedirtomale eript oatied@dshaitkh nd at SHSit %q,fh,hg_éh
engaged with a first claw of a selector claw nenber when the latter 1s in
first position, the Sl BEYURLIEY purtrBeon lheisigfa sacaashs haw whicehiss 20
engaged with a print selector ratchet fixed to the print wheel shaft when
the sel ector. cl aw rrer?B@?g*?aé’an‘”aﬂ'sébenﬁuﬁ(ssmtcmt Fuhei:erbﬂilny mfanse@st parts

of the shifgt cam neans
permit ‘and bPrevent such engagement.

. The means for Permitting and preventing the said
(;) engagement may comprise means for urging the shift pawl
k_/ towards seid.engegement and an electromagnet which in
one of its two states prevents such engagement.
10 The drive means may comprise a differential
mechanism havmng a sun gear which is driven by a motor,
Planet gears which are driven bj the sun gear, a carrier of
' the planet gears which is provided with a gear for driving
the type wheel shaft, and an internal gear.which drives a
15 print effecting means.
The internal gear ﬁay be provided with 5
ratchet which is engaged with a first clew of.a
\‘L;> | selector claw me mher wﬁen the latter is in a first position,
the selector claw member having a second claw which is
20 engaged with a prlnt selector ratchet fixed to the print
wheel shaft when the selector claw member is in a second
'posit;on.
Preferably at least parte of the shift.cam means
and of the drive means are mounted within tﬁe
25 carriage. Thus the carriage may entirely enclose the said
parts. Preferably the shift clutch is also mounted within the

carriage.



of the drive neans are nounted within the 25 , carriage. Thus
carriage may entirely enclose the said parts. Preferably the shift
utch is also mounted within the carriage. The carriage may be provided

with-a.carriage plate in which the print wheel shaft is rotatably nounted,
the print wheel device being disposed o one side of the carriage plate,
and the said parts of the shift cam neans 5 and of the drive neans
bei ng di sposed on the opposite side of the carriage plate. Preferably, the
printing nmechani sm conprises a hanmmer which is operable for printing
sel ected characters on a record sheet. 10 The hammer may be
di sposed radially inwardly of the print wheel device. Preferably, the drive

means and nmeans for opErathngiddecmipiBEbrovileaPeial adc 1k Gh aper ation
of a trigger electromagnet. 15 There may be a printing sel ector
means which is at inewhiakhghe (i nmowiessinsheftf @6t +atEBI moahted Nendri ve
means are in operation ana which causes a print effecting neans to activate
the printing hanmm®rinrgwheel rdevige sbeingr didmisedhen cnbes ey epeyde ef f ecti ng
means and the drive 20 - means are at rest, the drive nmeans, the
nmovement ef f ect i nGRFEEAYE, Piake t hed prtiensaid) peete ot tharstist beinn Beans

5 and of the drive means being dispose3d on the opposite
side of the carriage plate. _ '<:>[
Preferably, the printing mechanism comprises a -\_)
hammer which is opérable for érinting selected characters
on a record sheet. |
1C The hammer may be disposed fadially inwardly of the
print wheei device. | |
Preferaﬁly, the drive mean§ and means for operating
" the hémmer are opérated by ON;OFf opgration of a trigger
électromégnet.
15 There may be a printing selgctor_means which is at
rest when the movemeﬁt effectin§ means and the drive
means are in operation and which ﬁauses a print effecting <;)~J
means to activaﬁe the printing hammer for printing a
character when thé ﬁovement effecting means and the drive
20 means are at rest, the drive means, the movement
effécﬁiné means, and the printing selector means being

disposed on the said opposite side of the carriage

plate.



di s:posed on the said opposite side of the carriage plate. The carri age
may have a body which is so fastened to the carriage plate as to cover the

novenent effecting nmeans, the drive neans, the print effecting neans, a
the printing selector neans. 5 : The invention is iIIustra@
nerely by way of exanple, in the acconpanying. drawi ngs, in which:- Figu

| to 3 illustrate a first enbodinent of a pr¥nter according to the present
invention, Figure 1 being a diagramrmatic perspective view of a portion of
10 the printer, showing a shift selection nmechanismin expl oded
form -7 Figure 2 is a block diagramof the printer incorporating the
structure of Figure 1; Fi gif® c3Ariageamsymiave ehsudy bhidistLald ge of a stroke
starting with a type position detection signal; 5 Bt e 3Bis

a timng chart illustr& e GFraaghaiate ars $el| @sielr OtheS b Qg Ncl 41di Ng a
shift selection; Fi gurmggngc,t 3D.and 3E illustrate the rrecharrlxltcg%yer‘r:ﬁ\?“g?rent S
of various parts which cor?eé’ﬁoﬁﬁ“[eomFWrsﬁigﬂ&hs‘.nt effecting means, ang

the printing selector means.

5 iﬁe.invehtion is illust?ated, merely by way of
. 'example; in the accompanying drawings, in which:-
(;) Figures 1 to 3 illustrate a first embodiéent of
i\/ a pr;nter according to the present invention, Figure 1
being a diagiammatic bPerspective view of a portion of
10 .

the printer, showing a shift selection mechanism in

- exploded form;
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a schematic plan view of a second enbodi nent of a printer according to
present invention; Figures 5 to 7 are perspective views of portions of
the printer of Figure 4; 15 Figures 8(A) to 8(E) are side
el evations illustrating the operation of a portion of the printer of Figure
4; and Figure 9 is a timng chart—pf the operation of the printer of Figure
4. 20 Ternms such as "lteft"™ and "right", as used in the
description below, are to be understood to refer to directions as seen in
t he acconpanying drawings - In Figure 1 there is shown a printer having a
carriage 18 which is Eount eg on a Pri nter body (not shown) for 25
sliding novenent in t RETHES &ctT SnBlemk FLiagram of Hdgderinker oincprperating 0ss
t he record sheet. wheel aft 12 extends through the carriage 18
In the di rectionsﬂ%f t#ﬁ%té'rrfgo?/v ?@ e,jifhe shaft 12 bei ng rotatabl e about

its own axis but axia ' vapble_ w.th respeci. to the carriage 18. A
devi ce constituted byggé‘lgrlregg% “or 2t {ng et 3 Ws?%ﬁj‘l"f*n%ﬁatégi’% type

wheel shaft 12 5 gtartingQi@h égxggi%%%_g%ﬁggggéc %ﬁgwﬁggsipd so as to be

axially novable-in the directi - headed arrow a.

The typeswheel group #0nhass@ Bl W'édihy &S {AWLLANGLAL: o

character selection stroke including a shift selection; C

@i cated in the timng chart shown in Figure 3A; 10 . Figure 4
e

Figures 3C, 3D .and 3E illustrate the mechanical R
movements of various parts which cor?éspond to the signals ~
indicated in the timing chart shown in Figure 3A;

10 Figure 4 is. ‘a schematic plan fiew of a second
embodiment of a printer according to the present
invention;

Figures 5 to 7 are perspective views of portions
of the printer of Figure 4;

15 Figures 8(A) to B(E) are side elevations illustrating
the operation of a portion of the printer of Figure 4;

Figure 9 is a timing chart of the oéeration of the |
printer of Figure 4.

20 Terms such as "left" and ".rig.ht" , as used in the
description below, are to be understood to refer to
directions as seen. in the accompanying drawings.

In Figure 1 there is shown a printer having a carriage
18 which is mounted on a printer body (not shown) for
25 sliding movement in the directions of a double headed arrow B

across the record sheet. A type wheel shaft 12 extends through




of angul arly.spaced apart al pha-nuneric characters or other type -
?L(r)?y:hl)vcma) thegarrayg I%a bei ng di sposed 10 axially side by si der.
The 't ype wheel group 10 is urged towards the right by a shift re]tlurn SPL
11 to force a boss 35 of the type wheel group 10 to abut an axially rrF
but non-rotatable shift camfollower 8 whose axial position is cgn}ro
by a shift cam7. The shift return spring 15 11 |s'prevent]e thro':n .
bei ng renoved by a detachabl e ret alﬁe 37 attached to orie end o 38e ygs
wheel shaft 12. The shift cam 7 is held by a carriage side pl atg thso
to be rotatable but inmovable axially of the type wheel shaft 1 e .
| atter being rotatably nmounted in the centre of the shift 28 ] f;:ag16 -
The shift cam fol | @ierca8risgeSh ﬁ#) gm n%f[aé%hl ft ‘%uén ﬁf‘z a L3050
as to be prevented by the Iatter rom |ng Pt Hre s7 hasglajtl nﬁnber L
36 having one end khaf1bbeing FStakhBRE abSut Ilgsfo%lgggzttiscg{znmx&ﬂ
~equi-angul arly spaced apart. cam porti ons each 0 Lh A surface 82 of

sl opi ng cam surfacmﬂaaraaﬂapﬁeﬂ ixpbee gl E'hé Raf PN t S s
thepf olgl ower 8, the nunber of cam portions gEI t?he s‘?fﬁ@' ﬁsc‘l“lgsn\"ﬂmﬁece the
of type wheels (foby a gréupgoretype wld sShh fils L_ |4 oxéﬁ%“ ‘ﬂ??&
group of type wheel s 10, can thus be held in a COorrespont oer to 6 10
st abI e axi aP posi t$®@s. t& be rotatable thDeébi&ﬂa&%jsbnaJ:l:g a% ﬁl navahlel
ar onponents of a shift clutch 6 shown in Figure 1 he s

in the direct:.ons indicated by the double-~headed arrow a.

’K/' : The type wheel group 10 has a plurality(e g. four) annular
' arrays 10a of angularly spaced apart alpha-numeric characters
or other type (not shown), the arrays 10a being disposed
10 axially side by side. The type wheel group 10 is urged
towards the right by a shift return sprmg 11 to force
a boss 35 of the type wheel group 10 to abut an axially
movable but non-rotatable shift cam follower 8 whose axial
position is controlled by a shift cam 7.l The shift return spring
15 11 is prevented from being removed by a detachable retainer
37 attached to one end of the type wheel shaft 12. The shift
\U . cam 7 is held by'a 'carriage side plate 38 so as to be
rotatable but imovabie axially of the type wheel shaft 12,
the latter being rotatably mounted in the centre of the shift
20 cam 7. The shift cam follower 8 is slidably mounted on
a shift guide shaft 36 so as :to be prevented by the latterl
from being rotated, the shift guide shaft 36 having one
end fixed to the carriage 18. The shift cam 7 has a
number of equi—angula.rly spaced apart cam portions each of
25 which has a sloping cam surface 7a adapted to be held in

contact with a surface 83 of the follower 8, the number of



sgprises a shift ratchet 6-1 which is splined to the type wheel shaft 12
:':i“"s secured in position by being a press fit thereon or by nmeans of a .
etdihing ring (not shown). 10 The shift cam 7 has a plate 7b, a shift
paw. shaft 6-5 being fixed to the plate 7b on the right hand side of the
| atter renpte fromthe camsurfaces 7a, the carriage side plate 38 being
I nt erposed t herebetween. A shift W 6-2 is angul arly novabl e about the
shift pawl shaft 6-5. A 15 pifn 6-6 is secured-to a distal end of the
shift pawl 6-2 and engages in an oblong hole 6-7 in a clutch disk 6-4. The
degree of angul ar novenent of the shift pawl 6-2 is determ ned by the shape
of the oblong hole 6-7 and the angul ar ran%e t hrough which the clutch disk
6-4 can npve. 20°3m Portigns beifg:khejisepe @y the NYReY RF ithpe twheabyul ar
novenent since the shift _paw shaft 6-5 engages _in another oblong hole 6-8

in the clutch di $0%- 4 FigErRH)onThe Pt cam; Loldpuer B.caed heRae thehen t he

clutch disk 6-4 is stopped after hgving tyrned in_the direction of an arrow
y , the shift paffou- ot Jgpe w_heeléng)agggnt'ﬁ’é‘ss?ﬁ ?Fléait“cﬁe‘fm@-ef?mdmnder
normal conditions_(sho Ln. Fiqure. 1)..the shift pawml 6-2 is urged by a
shift pawl spri n’é“"&'—eﬁ Ph AR ed%'?fé%’f i’%ﬁ’%ﬁmtshe arrow y and the clutch disk
6-4 is also urged in Q% ' i r ¥ _hecause 5 of the
engagemar?t bet ween tﬁé %E%‘?%aﬁg‘—“g?el%gngq%oﬁepﬁ?ﬁ TEREReY of a |

plurality of notghessRidd clutch 6 shown in Figure 1. The shift clutch 6 " O

comprises a shift ratchet 6-1 which is splined to the type o
wheel shaft 12 and is secured in position by being a press ~
fit thereon or hy means of a retain.i.pg ring (not shown).

10 | The shift cam.7 has a plate 7b, a shift pawl shaft 6-5
being fixed to the plate 7b on the right hand side of the
latter remote from the cam surfac_:é.s 7a,. the carriage side
plate 38 being interposed therebetween. A shift pawl 6-2
is angular_ly movable about the shift pawl shaft 6-5. a

15 ~ pin 6-6 is secured to a distal end of the shift pawl 6-2
and enéages in an oblong hole 6-7 in a clutch disk 6-4.

The degree of angular movement of the shift pawl 6-2 O/
is determined by the shape of the oblong hole 6-7 and the
angular range through which the clutch disk 6-4 can move.

20 The clutch disc 6-4 is limited in_ its _angular movement
since the shift pawl shaft 6-5 engages in another oblong hole
6-8 in the clutch disk 6-4.  The oblong hole 6-8 is shaped
such that, wheﬁ the clutch disk 6-4 is stopped after having
turned in the direction of an ﬁrrow Y ., the shift pawl 6-2

25 engages the shift ratchet 6~1.
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defined in the outer periphery of the disk 6-4 is engaged by an armature S

menber 5a of a shift trigger electronmagnet 5 so as to nmaintain the shift/FZ 3\,
pawl = 6-2 out of engagenent 10 wi ththe shift ratchet 6-1. The nunbg

of the notches 6-11 is equal to the nunber of the type wheels. A detent
spring 6-9 has its distal end placed in one of a plurality of recesses 6-10
in the plate 7b when the clutch is not in operation (Figure 1) to thereby.
make t he phase of the 15 shift calg accurate and to stabilize the
position of the shift pawl shaft 6-5. A shift reset detector 9 serves to

detect a reference phase of the shift cam?7, that is, an axial shift
10. 20 : Mount ed

reference position of t Iou
i e Q’Qﬁnﬁl %n% Bt EbPHh ipnFigreedt Y ebeon of

coaxially on the type whee

rotation of the typshidhesiwr aL Rart 4-2 of a type selection
F §oljf%ohp?eadpe ss?‘f‘gﬁr?aﬁét%ﬁ‘tlﬁﬁ grﬁ iThe type

mechani sm and also a part 17-1

sel ecti on nechani smﬁ&ﬂ&é‘dﬁi&ﬁ'&@%hé&%*; ' 3-2 25 and
sel ection ratchet 4-2 which are rotat e(‘wf r?ggn oﬁl\ﬁclhhdi-ﬂ‘est'?pe vvheel

shaft 12 and which By @186 iutabl Ginl¥he aiReSElGCLE QR drive gear 3-1. The
sel ection drive gear 3-1 and the sel ect|oncge(rfatfrqé1 2% 8Ye ?H‘EFaE%stltute a

speed reduce$. The ofeltbe tengagéning Medtwdan - gj@s n S there are
angul ar positions for the type wheels. Wen a 618"and %ﬁ gﬁ?? on/ print

tr |@er el ect r onagriede6<(%i gienee2dnd Sf a plurality of notches 6-11
| defined in the outer Periphery of the disk 6-4 is engaged
\/ by an armature member 5a of a shift trigger electromagnet
‘5 so as to mainta:.n the shift pawl 6~2 out of engagement
10 with the .shift ratchet 6-1. The number of the notches
6-11 is equal to the number of the type wheels. A detent
Spring 6-9 has its distal end ﬁleced in one of a Plurality
of recesses 6-10 in the plate 79_ when the clutch is not
in operation (;‘igme 1) to thereby make the phase of the
15 shift cam accurate and to stabilize the position of the
shift pawl shaft 6-5. A shift reset defecter 9 .serves
\U | to detect a reference phase of the shift cam 7, ehat is,
an axial shift reference position of the type wheel.group
10. |
20 : Mounted coaxially on the type wheel shaft 12 for
rotation in the direction of rotatlon of the type wheels are
both a part 3-2, 4-2 of a type selection mechanism ang
also a part 17-1 of a type positio?z detector 17. The type
selection mechanism thus comprises a selection geaz; 3-2
25 and a selection ratchet 4-2 which are rotatable in wnison

with the type wheel shaft 12 and which are drivable by



rned so that a selection pawl 4-1, which is engaged with-the sel ection

igger lever, is turned in the direction of the arrow E. Wen the
sel-ection 10 pawl 4-1, which fornms part of the said type selection
mechanism is so turned in the dire‘gtion of the arrow e it engages the
selection ratchet 4-2 for type selection. That is to say, the type wheel
shaft 12 is normally driven in the direction of the arrow y but can be
stopped in an 15 a selectimmgdkive gesr ti-dn | TheMsebdvtdonediivedgeairagact er on
the type wheel group 10 will be in a printing position. The type position
detector 17 incl ugdh@he skdiection gphmtir2]fodethnd onshiturel atspeedpter 17-2
detects the extent of angular novenent of the type wheel shaft 12 froma
dat um 20 pBeducesn Thedselastion axptghety de2pbas asomnyi gestih ashi ch
corresponds to each type position, and a type position reference signal
which is gener at etHIRH §7DROEUAR PRGLISBS %0 lthe i oPeovheee. (Whee aheel shaft
12. The type position detector 17 includes, as indicated above, a detector
plate 257 1%%‘-‘?‘6?%&’551“% triogen SIRCHomRIRNe 4 (PlouxRed) ishaft 12.
Qperation of the above hanism wi | |, be described _bel ow. Since the drive
source for effect?’fﬁfgé‘ﬁ% SBP SPPFORriate csigngl & fedection: keldgppe wheel

group 10 to a posjtion,i ich a particular array may be brought into
alignment with a #1%"56 f rl"\(4\'34}‘”5‘%é.‘Fm‘ia‘?r"‘f 2Fithat & splection pawl O

4-1, which is engaged with the selection trigger lever,

@ergi sed by an appropriate signal a selection trigger.lever (not shown) is

is turned in the direction of the arrow €. When the selection ~
10 pavwl 4—1 . which forms part §f the said type selection |

'mechani, .is so turned in the direction of the arrow €

it engages the selection ratche_t 4-2 for type selection.

That is to say, the type wheel shaft 12 is normally driven

in the diiection of the arrow ¥ but can be stopped. in an
15 angular position in which a desired character on the type

wheel grouﬁ 10 will be in a printing position. The type

position detector 17 including a detector plate 17-1

and a photo-interrupter 17-2 dete_ct§ the extent of angular - P

movement of the type wheel shaft i2 from a datum U)
20 | po.sition' and generates a type position signal, which

corresponds tol e_gch type position, and a type position

referenée signal which is generateﬁ only once during one

revolution of the type wheel shaft 12. The type position

| detector 17 includes, as indicated above, a detector plate

25 17-1 rotatable in unison with the type wheel shaft 12.




is derived fromthe rotative power of the type wheel shaft 12, shift

selection is required to be conpleted before a type selection stroke is e
fini-shed. A specific exanple will be described with reference to the ti n@

chart 10 of .Figure 3. © In the present enbodinent, there are four

type wheels. A single type wheel bears twenty-four characters, and hence
the four type wheels bear ninety-six characters in all. The shift cam7 is
assuned here to have a camcurve in mhizh a reference stroke varies from

[err] 15 to S2 to S3 to S4 to gf during one revolution of the shift
cam 7. The clutch disc 6-4 is normally urged in the direction of the arrow
y by the spring 6-3, and is prevented fromrotating by the armature nenber

5a of the shift trigger elgct.ronggnet 5 except when the latter 20 S
energi sed. Wen the shiPEETrPYgRY tBF cRRVErmRfFhanisn iwilkrter desadbé@r one

has started to be | ot PHECE ARite Hofer 55 eifeenitbnies (rigger

T e e

6-2 is brought into engagement W tﬁ'&%ﬁéa gﬁﬁ’t"“biﬁ ATERY Ay bey bzpugiite t he

o %;‘;‘E} (1 Cam 7 P Ehidifhetit Wich F HoUBoIGU18F o Bhiner 18 rigues 37, V€ °
N is derived from the rotative power of the type wheel shaft

W, 12, shift selection is ;equired to be completed before a
| type selection stroi:e is finished. A specific example
will be described with reference to the timing chart
10 of Figure 3. 1In the Present émbodiment, the:;re are
four type wheéls. A single type wheel bears twenty-four
charactgrs, and hence the féur type wheels bear ninety-six
' characters in all. The shift cam 7 is ‘assumed here to have
& cam curve in which a reference st.;r:oke_ varies from 81
15 to S, to §; to 5, to S, during one revolution of the shift
_ ‘cam 7. The clutch disc 6-4 is normally urged in the
Q direction of the arrow Y by the spring 6-3, a.nd
is prevented from rotating by the armature member S5a
of the shift trigger électromagnet 5 except when the latter
20 is energised. When the shifﬁ trigger electromagnet 5
is energised for one pﬁlsg of the .type position detection
signal after thé type whéei shaft 12 has started to be
turned, the ar:ﬁéture member Sg.of the shift trigger electr;magnet
5 (Figure 1) is attracted to ailow thé clutch disk 6-4

25" to be turned. through a prescribed angular interval in the



and the type wheel shaft 12 angularly noves through a 1/4 of a rotation
vfli Ne the cam stroke and thus the type wheel group 10 is displaced between
[-acent stable points. During this tine, 1/4 x 24 = 6 pul ses of the
dj.é p Ing p
yp€ posjtion 10 detection signal are detected. Wen the type wheel
group 10 is shifted j steps (j < 3) 6 x j pulses of the position detection
signal are detected. The shift trigger electromagnet 5 is energi sed each
tinme 6 pul ses of the type position det d@ri on si gnal" are generated. This
energi sati on occurs 15 for only one pul se, since the response of the
clutch novenent is so fast that the clutch disc 6-4 begins to turn and the
shift pawl 6-2 i rought -into_engagepent Wth thegshift ratchet 6-1 during
one pul se energidéﬁ??%fn&o?ft & FHIFL Tt frGoeFrmaugh: Mord® e, During si x
pul ses the shift, A &h ed_throygh 90 "and . thus the group of
type wheel s 10 iggﬁg%/légggﬁa&gﬁ ‘Tglr?esg%léapag 6653 S‘?%E_B“?R’J‘ eRER acter can be
sel ected while tfg leht ¢t E8k Qplife 100 tion, character selection is
i nhi bited during ga?(&} pu ses% t@g?h%tgﬁ%%tél%% gﬁggeng bedjfpsran 7
actuated. . Fi gUic StneulnifoShitEnd'bb! bl LiLA 1¥PCrROSLE Ol 14
detection signal [err] in a ?y'pe wheel _or%se\go%\%%gi%/’o z n‘ia@ml c‘é“feype S
sel ect ed sahi ch o@r RS RANSS call 7HhE Lk Zoky REWIEG150L EsPENdigng o [err].
The type position signal o _ S 1 't E3 Pgr

and the type wheel shaft 12 angularly moves through a 1/4 | O

of a rotatiqn while the cam stroke and thus the type wheel .
group 10 is éiéplaééd between two adjacent stai)le points. -~
During this time,'1/4.x 24 = 6 pulses .of the type position
10 detection signal are detected. When the type wheel group
10 is shifted j steps (j < 3) 6 ;. j pulses of the position
detection sigxlé.l are detected. The shift trigger electromagnet
5 is energised eaéh time 6 puises of the type pbsition
detection signal a-re. generated. This enérgisation occurs
15 for only one puls.e, since the respon'se of the ¢lu£ch movement
is so fast that the clutch disc 6-4 ll:_egins ;:o turn and the
shift pawl_' 6-2 1is brought into engagement with the shift UJ
ratchet 6-1 during one puise energisation of the shift
trigger 'electmmégﬂet. | buring six pulses the éhift cam 7 is
20 moved through 90° and thus the group of type wheels 10
is moved through one axial step. '
\Since no charaéter cén be seleci':ec.i.while. the shift
clutch 6 is. in operation, character selection is inﬁibit.ed
during 6 x j pulseé after.the shift clutéh 6 ha_.s been

25 actuated. Figuré 3A shows a stroke staiting with a type position



[err] is a signal generated first after the generation of 5 the type—~

~position reference signal. [err] is the 17th pulse after [err]. Wen
selecting a type corresponding to [err] in [err], for exanple, the ty

wheel shaft 12 should be turned for one nore revolution to select TP

shown in Figure 3B. 10 Fi gures - 3E show t he nechani cal

novenments of the parts 5a, 6-4, 10 and 17-1 'which correspond to the signals
indicated on the time chart shown in Figure 3A° The photo-interrupter 17-2
generates type position detection signals 24 tines and a type position
reference 15 dgtgRbiono féadurP ndnometypet widedncadrespondingeravzcel  shaf t
12. The detector plate 17-1 has 24 slits along its periphery and dne slit

i nsi-de these slits."tddf tvRe "tsn&?l%séedtiicheccairieslsomsmmE o i cal axis,
the output |evel of the photo-interrupter 17-2 is charged t greby to
produce type 20 3 tYRR Khepl FogEemonding $Pghpl Shantypehpodigien pAghai on

ref erence signal. %,z, shown in Figures 3B-3D, upon generation of a type

posi ti on detection Soghal® FiF3l eeferates Fingt tafter ttheegérmratiamn oche t ype

wheel corregpondin o f[err],..the shift trigger electromagnet 5 is

energi zed to att r_a%_thgtﬂé SaPREEIPR ZBference sg@@éer Ty, #hdheby7tbhpukdy f t

clutch disc 6-4 is df transmtting power. Thus, the type wheel
a%@éxa‘ﬁ-"

group 10 starts to be shi df ed STHIEeEt % 2 YRen 69Frespomliagr to JE The
typeswheel shaft 12.i8 t ed_t hrough [err] 10
yb dn's, ! bep Jx%gfe, the' 1358 weal dnast 12 shourd be turned

for one more revolution to select TP3 4’ as shown in Figure

_ 3B.

10 Fj.gures_ 3C-3E show the mechanical movements of ths
parts 5.a_, 6-4, 10 and 17-1 which correspond to the signals
indicated on. the time chart shown in Figure 3a.
| The photo—interrupter 17-2 generates type ‘position
detection signals 24 times and a type position reference

i5 s:j.gnai once during one rotation of the type wheel shaft
'12. The detector plate 1.7-1 has 24 slits along its periphery
and one slit insids these slits. Each tiine that respective

\Q slits pass the optical axis, the output level of the

' photo-interrupter 17—,2 is charged thereby to produce type

20 position detection signals and the type position reference
signal. As shom in Figures 3B-3D, upon generation of a type
posti.tion detection signal TPO corresonding to a type Po
on the type whsel corresponding to Sl, the shift trigger
electromagnet 5 is_ efzergized to attract the armature

25 member 5a, whersby_ the shift clutch disc 6-4 is totated
for transmitting Power. Thus, the type wheel grouwp 10 starts

to be shifted. 'This state is shown in Figure 3cC.



at this tine the shift trigger electromagnet 5 is energi zed again. The

> wheel shaft 12 is then rotated through 1800, nanely to the type

tion P12 corresponding 5 to [err] and the type wheel group 10 is
shifted to the position corresponding to S3. This state is shown in Figure
3D. Wthout energization of the shift trigger electromagnet 5 at this tine,
the type wheel group 10 is held in ¢Hhe position corresponding to [err]. 10
The type wheel shaft 12 is then further rotated until it reaches the type
position corresponding to [err] This stage is shown in Figure 3E. Wen the
selection/print trigoeke eety g 4,45 epergized in this state, the

type selection is effected. Printing is thus pos a type

correspondi ng to ahdldt ahikheide) e WiSEL &Q%%Sﬁ%ﬁgg{{‘%gtﬂg?é Figure 2 shows
N e

an enbodi ment of a serial printer incorpor g ractfon shown in
Figure 1. Drive poeegifedosy£inIDrRé tiplOkH¥etdsiiel N8 GaLLiage 18 is applied
20 t hrough a speed r%du_cer means 2 and a spg‘gd'%ré gPtﬂ’é‘?fns 3toa
- type sel ection cltrewghl38aNd nafe By tbi Bhe &ypé Goslfionpen sel ection/print
trigger electromagnet 4 is energized to appl ?&el ectr oarag‘%e‘f?mﬁ% to
ener gi ze. S ei t her tPh¥P typend ehhectymnwhkel Ghods 10" 14 Mg PELd o2 ~clutch
14, the type wheel shaft 12 stops its turning novenent to etfect type
sel ection. The ePBEt%tionagrrespondingpss #yY.e This state is shown in Figure
3D. Without energization of the snift- trigger electromagnet :
5 at this time, the type wheel group 10 is held in the \J
position corresponding to 33'
10 The type wheel shaft 12 is then further rotated mtil

it reaches the t_y;:e position corresponding to TPJ. e This
stage is shown in Figure 3E. When the seleetion/print
trigger e:_l.eetromagne‘t 4 is energized in this state, the
type selection is effected. Printing is thus poe.sible of

15 at ' .
vpe correspond;'.ng to TP17 on the type wheel corresponding

to Sa.

- Figure 2 shows an embodiment of a 'eerial printer
incorporating the construction shown in Figure 1. D.t.tve OJ '
power from a motor 1 l_n'ounted on the -- carriage 18 is applied |

20 through a speed reducer meane 2 'and'a. speed redu’cer neans
3 to a type sele-ct_ion clutch 13 and to .a' print clutch
14. When a selection/print trigger. electremagnet 4. is
energized to apply electromagnetic fotce .to energize .

either the type selection clutch 13 or the ‘.pr.'int.

25 clutch 14, the type wheel shaft 12 stops its turning movement




either to energise the ¢clutch 13 or to energise the clutch 14 but not to

ener gi se both simultaneously. Thus when the type selection clutch 13 isS. ~ai
energi sed, drive fromthe 5. notor 1 is transmtted to the shaf -
the selection/print trigger electromagnet 4 is

which will rotate until
de-energised to initiate a one-cycle printing stroke.
the shift clutch 6 shifts the type wheel group 10 to

the appropriate type wheel, i.e. 10 ¥,

When thi s happens)
a position in which

characters, is aligned with the head 16a of the hamrer 16. The type wheel

shaft 12 continues to turn until

—

-

t he appropriate annul ar array of

the selection/print trigger electromagnet

4 is first energize ing which tine the shift trigger electromgnet 5
Pipst

is energi zed to actuat

Ype seleggiam fhe ¢ilettivnagher shiiktodedgn iy Pe
eration descri bed above, the shaft 12 being stopped

wheel group 10 in t

by the selection pag T1PAPETHOE theyrlatcintiscor todesérgade iRl @gk, 1S | N

the printing positi g, O he desired character has been brought to the
P bup it &

printing position,

In the enbodi nent of

O enckpiRs, besh simydtasiegushied Thasl whbg cl ut ch 14

I's energised to effggd L N as described bel ow.
t%% %tc?rhngl ié’nsﬁf‘ftl"hcﬁni? enexngiisadd dupvd) From pager f eed

Figure 2, rotative power

drive gear 530. Vhenmﬁm§tpggiEgugﬂgg%¥§%obﬁgrgvers&%g&g@gﬁégéPnihe g;rria?ﬁe

25 18 to a standby position a

prli:\rﬁ-er, t he paper dneed e ¥§l&%%n}%9:igg %&ggé" eer.'l.ec:t:romagnet: 4 is

de-energised to- initiate a one-cycle ‘Printing stroke. When

\ -
this happens, the shift clutch 6 shifts

the type wheel group

10 to a position in which the appropriate type wheel, i.e
’ Ll —

10
the appropriate annylar array of characters, is aligned

with the head 16a of the ‘hammer 16. ‘The type wheel shaft

12 continues to turn until the seleétibn/print trigger

electromagnet 4 is first energized, during which time the

shift trigger electromagnet 5 is energized to actuate

15 the shift clutch 6 to shift the type wheel group 10

in the operation.described above, the shaft 12 being stopped

\_ﬂ 3 by the selection pPawl 4~1 at a position at which a desired

Character is in the printing position. Once the desired

character has been brought to the printing position, the

20 tChe
cluch 13 is de~clutched and the clutch 14 is energised to

effect printing as described below.

I_n the embodiment of Figure 2, rotative power from

the shift cam 7 is picked wp by a paper feed drive gear

30. When a stepping motor 21 is reversed

to return the carriage

25
. 18 to a standby position after one line has been printed by

)



rotative power of the shift cam7 to drive a paper feed shaft 34
Jotigh a train of gears 30, 31, 5 32, 33. Therefore, by turning the
shift ycam 7 through a prescribed interval while the carriage 18 is in a
standby position, the printer can feed paper in various line-to-line
.pitches or at a fast rate. Wen a print clutch 14 is energised, a printing
10 cam 15 is driven so as to cah—ﬁe the hamrer 16 to push out one piece
of type fromthe inner side of the respective type array, the said one
pi ece being inked by an ink roll (not shown). As a result, the respective
character is pri 0 ed qn. a pq__@gr or o%he‘{ record sheet 27. 15 - t
is possible to prirRtPEREFaL{EPPIETFeTd frive @rer r¥c3RY S RRREr 27 by novi ng
the carriage 18 i.n Lrections indjcated by the doubl e headed arrow
eled N5oflt St ? ! tH& g?éfv?ﬁt M HRoPYTE ¥ith ®aFRansni tt ed

[err]. Forward orf reverse Totation o

t | 23 whi | 22 _and ted_to the 20

corri age 16 so alope VKT Bnd Hlllves pBler BEC CBFed Gamfis, 21 1

t itted t f t ' [ ] 25 st i wh
ransmtted t0 PAPEe aeﬁgpéplfkéésshﬁggyﬁp%g% oh y\-rettaﬁg.ote(rgéPf%é% epwi se when

the carriage 18 returns'to the sta 1I'on"a r on has ‘been

printed by the prbntgy,, fRdebis, &9 %ﬁg‘qﬁﬁg‘%’%gﬁﬂgcﬁeﬂ&g‘l waper 25

feed may al so be ef fect ed ma_nual1 y'b t he construction
shown in Fi guresplesbribb® ﬁﬂbﬂral while the carriage 18 is in a standby b

-@d transm ssion gear 31 are brought into mesh with each other to allow

position, the printer can feed paper in various line-to-line
pitches or at a fast rate.
When a print clutch 14 is -ene:?g_iséd} a printing
10 cam 15 is driven so as to cause the hamér 16 to push
| out one piece of type from the inner side of the respective
type array, the said one piece being inked by an ink
roll (not shown). As a result, the resp_ectivé character
is printed on a paper or other record s"‘neet 27.
15 It is possible to print characters laterally of the

record sheet 27 by moving the carriage 18 in the directions

indicated by the double headed arrow B. Forward or ( ~

reverse roi;ation of the stepping motor 21 is transmitted to
a wire 23 which_is" wound on a drum 22 and connected to the
20 carriage 18 so aé to move the latter. The rotation of the
motor 21 is transmitted to paper feed rollers 25 to rotate
the rollers 25 stepwise when the carriage 18 returns to
the standby posit_iox_'x after one line hés been printed by
the printer, and thus to feed the record sheet 27. Paper

25 feed may alsoc be effected manually by a knob. 50,



sel ection nechanismfor,the type wheel group 10 is conposed of a

pawl - and-ratchet clatch nechanism 6, a trigger electromagnet 5, and a ca
mechani sm 7, 8. Therefore, no 5 expensive parts are required. T
type position detector 17 acts both as a shift position detector, and
parts of the shift selection nechanismare disposed coaxially on the
hori zontal type wheel shaft 12. Accordingly, the printer can be reduced in
size, can be assenbled with ease, 10 & and can be manufactured at |ess
cost due to a reduced nunber of parts. The drive source for shift selection
and the drive source for character selection and printing conprise a conmon
smal | -size DC notor 1 so that the | ow current consunption is achieved. As a
consequence, the 15  In thy icohstrwetidi gusws ih-Bidwed Y, Veguifabl e as a
type printer which is small, inexpensive, can be battery-driven,~and is
capabl e of pri nti ngelscshen mecbanisnc har abk Ctype Wheal B{-o\%ﬁﬁ fe rseéi ated
that in the construction of Figures 1-3 the plate 7b of the Al cam 7,
the shift clutch 29f @ pavl-gndtratchpeexiutellurehadish, 63-22 cxr il t NE Printing
cam 15 are nounted within and are entirely enclosed by the carriage 18, al

t hese parts being %I’r%%‘!ﬂ?“&ﬁ' onand al gaw fmeichen tar 17i, agle Phatte2onS, Whi | € the
type wheel .group 10 and end portion 16a of the hammer 16 are di sposed on

t he opposi Pe 25 S*PENS{VR PRRET @5¢ . required.Fi Toe ¢ypd mizdtion WERIRoLS Shown a

secend
3 17 acts both as a shift position detector, and most parts

b of the shift selection mechanism are disposed coaxially
on the horizontal type wheel shaft 12. Accordingly, the
Printer can be reduced in size, can be asse:hbled with. ease,
10 and can be manufactured at less cost due to a reduced
number of parts. The drive source for shift selection
and the drive source for character selection and Printing
comprise a common small-size DC motor 1 so that the
low current consumption is achieved. As a con_sequénce, the
15 printex; of Figures 1-3 is highly suitable as a type
printer which is small, inexpensive, can be battery-driven,
\_\) and is capable of printing alpha-numeric characters.
It will also be appreciated that in the construction of
| Figures 1-3 the plate 7b of the shift cam 7, the shift clutch
20 6,. the speed reducer 3-1 + 3-2, and the printing cam 15
are mounted within and are entirely enclosed by the carriagé
18, all these parts being disposed on one side of the .
carriage plate 38 while the type wheel group 10 and end
 portion 16a of the hammer 16 are disposed on the oj_:posite

25 side thereof.



epbQdi-ment of a serial printer according to the present invention, the
fagg;-.prlnter having an el ectric notor 101 which is secured by set screws
to a carriage plate 5 119. The carriage plate 119 consists of
one sikngle nmetal plate. The notor 101 has a notor shaft 101-1 on which a
gear train and a camare nmounted. A type wheel shaft 112 is supported only
by being inserted in a hole 119-1 forned in the carriage plate 119 while
the printer is being 10 ' assenbl ed.{on After the printer has been
assenbl ed as described later, the shaft 112 is further inserted in a hole
118-4 forned in a carriage body 118 so that it-may be firmy anchored in
the printer. A claw shaft 158 for levers (described later) is secured to
the carriage plate 119%nlBigures 4 mndnBi alhetlef iy BhéwDR seddn@ carri age plate
119 is further provided with a groove 119-4 and tapped holes 119-2 and
119-3. A gui de shgfbodimgnt ofi assenied printhe acoodixigl t8-thesprddeat it is free
to nove laterally but not vertically. The carriage body 118 is noul ded
entirely 20 inyenhianp| thet seniajupeinter kawiogt &e eflectniof matorousi ng t hat
has a vol ume capabl e of receiving gear trains and | evers as indicated by
the broken lines iRl pigahels sequredchy reatgectrnsy 101 ite & carethgel piateol es
118-1 and 118-2, in which is nounted a guide shaft 128, a 25 recess
118-5 in which a Bé%s The-carziage piated ?:19"’4%5?%@ oregl singke t apped hol es

118-3 and 118-4. Thus &
me_tal plate. The motor 101 has a motor shaft 101-1 on ( J
which a gear. tr_ain and a cam are mounted. A type wheel shaft ;J

112 is supported only by being inserted in a hole 119-1
formed in the carriage plate 119 w_hi.‘!.e 'the- printer is. being

10 assembled. After the printer has been assembled as descrﬁed
later, the shaft 112 is further insérj:ed in a hole 118-4
formed in a carriage body 118 so that i;t: may be firmly
anchored in the printer. A claw shaft 158 for levers
(described later) is secured to the ca_friage plate 119

15 by metal défo:’:mation.  The carri'a.ge plate 119 is further
provided wi_th a groove 119-4 and.'tépped holes 119-2 and
119-3. A guide shaft 120 is inserted in the groove QJ
119-4 so that it is free to move iaterally but not
vertically. The carriage body 11{8. is moulded entirely

20 . from a plastics material into the form of a housing that
has a volume capable of receiving gear 'trains and
levers #s indicated by the broken lines in Figure 5.

The carriage body 118 is formed with holes 118-1

and 118-2, in which is mounted a guidé shaft 128, a

25 recess 118~5 in which a boss 116-2 of a- hammer 116 is

received, and tapped holes 118-3 and 118-4. Thus, the




notor 101, a gear train which is associated with the notor 101, the typg=s—
wheel shaft 112, the gear train which is associated with the type vx/neel"_'_ 3E
the hanmer 116, a shift trigger electronagnet 105, and a sh

shaft 112,

position detector
sub-assenbly. The shift trigger el ectromagnet 105 and the detector

109 are secured to the carriage plate 119 to forma
109 are

shown in Figure 4 and will be described later. After conpleting the said

sub- assenbl y
body 118 are aligned with the tapped hofes 119-2 and 119-3, respectively,
in the carriage plate 119. Then, the carriage body 118 and the carri age
pl ate 119 are joined together using screws. In this way, the gear train
and t he ot her conpon&fter 4Pk, BE genw draih whitheiscassdcageedadyn k48 The
carriage plate 119 is further provided with a hole 119-5 through which the
hamrer 116 can pass. %1 A8l of&eatvpenvidelt Ehaftedl2) theiddaer t&IaWn in

Figures 4 and 5,

driving gear he g
of type wheels 110 cHPf Be™PeR d{8d 2 shiftharigyerheldmtrogqumenntos, shaft 112 in

one directian only,
shaft 112

type wheel

t he tapped 10 holes 118-3 and 118-6 in the carriag

the . notor 101 drives the type wheel shaft 112 20
via reduction gears Yo¥Ehaig amsaciated with theXypeswhesdrshafy pr2,a sel ector
143 (described later). The

ear 103 is a selector gear. A

110 -qre al ways bi ase Lal l '
\¢3 y ng§§age ﬁﬁate 119 to form a sub-assembly. The shift trigger

K_)

10

15

20

25

eleétromagnet 105 aﬁd.the detector-109'are shown in
Figure 4 ;na will be deséribed-later. -

' After_coméleting the said sﬁb—assemblyfﬂthe”tapped
holes 118-3 and'118-6 in the carriage body 118 are aligned

with the tapped holes 119-2 and 119-3, respectively, in

the carriage plate 119. Then, the carriage body 118 and

the carriage plate 119 are joined together using screws.
In this way, the gear trains and the other components are
covered by the carriage body 118. The carriage plate 119

is further provided with a hole 119-5 through which the

" hammer 116 can pass.

In the opération of the sgriai prinﬁer showﬁ in PFigures
4 and 5, the motor 101 drives the-typé wheel shaft 112
Vvia reduction gears 102 and .103, the gear.102 also serving
as a selector driving gear 143 (described later). The gear
103 is a selector géar. :A set of tyﬁe wheelé 110 can
be rotated together with the type wheel shaft 112 in one

direction'only, but the wheels 110 ére free to move axially

.on the” type wheel shaft 112 as indicated by the double

headed arrow 0. The wheels 110 are always biased axially

bué thlgdr%/neel,s 110_are free to nove axially 25 on t
U Y Rt CaPRA IR 19RECaERID LR Rzadeermed obe &he The wheel s

e

S

set

he



( rds the left as seen in Figure 4) by a spring 111 (Figure 4). A
s@tion and printing trigger nmechanism 104 is provided with the shift
trigger electromagnet 105 which, when energized, acts to halt the type
wheel s 110 that 5 are usual | pyrotating. Then, the power that was
delivered to the type wheel shaft 112 by the notor 101 is directed to a
printing selector nechani sm 113 which is usually at rest, whereby the
mechani sm 113 begins to turn. Then, if the electric current flow ng t hrough

the el ectromagnet (gards thet 16¥tf as téﬁenlf.h Figure 4 bptd rﬁ?& Qggor nechani sm
113 drives another printing selector nmechanism 114 which is usually at

rest. Then, the neakape san.l1x seegétiont and Prah€ingl Rk Vdd Bedanikhng cam 115.
Thi s causes the hamrer 116 to push out one pi-ece of type of the type wheels
110 from t he i nner04dsiideproviided wetpitheeshiftngrigger electrolk@étwioh an i nk
roll (not shown). The result is that a character i's printed on a printing
paper 127 on a plwiieh, @n Siergized, abes desbalbedhel typer wvheelmi £0 defagi | . The
shift trigger electromagnet 105 for the type wheels 110 brings a shift

sel ecti o8 nechaniane 8§@&llyt ot2@ing. Themndhgepwmxr whath wabhaldljiperatheel tiwhaf t
112 to rotate the selection nechanism 106 that is usually at rest and not
in contact with t¥wpesyksel shaft thddy she moter cHih 197directled tona noving a
shift camfollower 108 towards the right and in an axial direction

i ndi cated by t he BRipSiR% se¥prtozhpeqhanism 113 Wh%ﬂihﬁﬁo‘ll#"@m at0gests, not

allowed to rotate. Since the shift
whereby the mecha.ni 113 begins to turn. Then, if the electric

current flowing through the electromagnet 105 is cut off, the U
10 printing selector mechan:.sm 113 drives another printing

selector mechan:. 114 which is usually at rest. Then, the

mechanism -114 l;:egiﬂs to rotate, driving 'a_printing cam 115.

This causes thehammer 116 to push.out one piece of type of

the type wheels. 110 from.the inner side, the one piece being
15 | inked with an ink roll (not shown). The result is that a

character is printed on a prinfing.peper 127 on a platen

" 126. This will .be described later in more detail.
The shift trigger electromagneé: 165 for the type wheels —‘__J

110 brings a shift selection mechenism 106 into Q
20 engagement with.i:he type wheel shaft 112 to rotate the

selection mechaniéin 106 that is u_sﬁally at rest and not in

contact with ti:e ehaft 112. Then, .a shift cam 107 is driven,

moving a shift eem follower 108 tovards the right and in

an axial airection indicated by the axrow a. The shift
25 | cam follower 108 is not allewed to rqi_:_éte. Since the shift

cam follower 108 is in contact with the structure provided
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camfollower 108 is in contact wth the structure provided with the type?i
wheel s 110, it noves the type wheels 110, which are biased by the spr

11, in a direction towards the right as seen in Figure 4 Thus, the fﬂgggz
~end 116-1 of the hamer 116 is aligned with a desired type. 5 ~ e
shift trigger mechanismis omtted in Figure 5 so that the main portions of
the printer can be seen. A shift position detector 109 serves to detect the
angul ar position of the shift cam 107, e, the position of the type wheels
110 in the directions indicated by the 1 arrow a. A type position
detector 117 acts to detect the angular position of the type wheels 110.

The conponents 101-117 are carried in the carriage body 118. It is possible
to print characters 1ifethf typoivhepts gaperitl dvésy thoviypg iR 163{1g,age body

118 in the direction |nd|cated by the 15 doubi e headed arrow
[err]. Forward or ‘%\7‘8 P e Bagedoby dheaspriagpl hg intd @irddttionStdwazasni tt ed
to a wre 123, mhlc und on a drum 122 and connected to the carri age
body 118, in order t&‘e %%’tt f® Se8Rrimgdowrsd¢ 1Msis, Tthe foortt iena of t he
steppi ng notor 121 |§ t a g%%h‘d to paper feed 20 rollers 125 via
a paper feed sel ect o a 2BeE 114614} atdonaseviwl lacdesit@d typest epwi se

fashion, fgr feedlnquQQHEQ [ b2 - TE?T rinter further includes a frane
120 and an FPC (flexible pri g3k iTeE f“ﬂéﬁ origFed dppFigung ®l ectric power
anU| ectrical signahsedft VAL 'mQ!I!x? r%gch{sl. S£°8 %Q'E:Péé ggn be seen.
.- A shift position detector 109 serves to detect the
~ angular position of the shift cam 107, i.e. the position
of the type wheels 110 in the directions indicated by the
10 ~ arrow 0. A type position detector 117 acts to detect
the angular position of the type wheels- 110. The components
101-117 are carried in the carriage body 118. It is possible
to print characters laterally of the paper 127 by moving
the carriage body 118 in the directions indicated by the
15 double headed arrow 8. Forward or reverse rotation of
| | a stepping motor 121 is transmitted to a wire 123,' which
— Q is wound on a drum 122 and connected to the carriage body
118, in order to move the carriage body 118. The rotation
of the stepping motor 12l is transmitted to paper feed
20 .rollers 125 via a paper feed selector mechanism 124 to rotate
the rollers 125 in stepwise fashion. for feeding the paper
127. The printer further includes a frame 120 and an FPC
(flexible printed circuit) 130, for suppljring electric power
.and electrice.l signals to various electric components on

25 the carriage body 118.



@ the carriage body 118. The construction of the parts 105,
106, 107, 108, 110 will not be described in detail since it is
substantially the same as that of the parts 5, 6, 7, 8 and 10 of Figure 1.
The-structure of the nmain portions of the speed reducing 5 and
triggering neans i s next described with ref2yence to Figures 5-7, in which
Figure 5 shows an expl oded-view of the structure of conponents other than

| evers of the main portions of the speed-reducing and triggéering nmeans near
the carriage. Figure 6 shows sone of the conponents shown in 10 Fi gure
5 in assenbled condition and Figure 7 shows the positions of the |evers.
Wien the motor shaf trPEOICPEIRCHIRD RbtHe PoYts d05et HiGediPP A8, dil0ect i on

i ndi cated by the, a.rrog%da t oot hed vvheel 140 securely fixed to the front
end of the not o'l‘r Thaf escr%”i “stat"ﬁr??é"&el At t e ssbstantiiaddy i the. safdhe

t oot hed wheel %) nstkt es tthe su % ge a _planetary gear train that
forms a differehtia rrecha BAES/3r i Bu ggaﬁrtdépe°§r3&m’"e?j on t he notor

shaft 101-1. The pl t t n con3| sts of apet gears 141 each of
whi ch is nounted On%ﬂ_@ ef{}cgﬁ% fr% 5?‘81’%(:‘% éFﬁg‘ RGiNA 43 to

whi ch eagh shaf{nd4331.d X !aéern g as well as the sun
gear 148§ The sel ect 3% & y ngaq'ésegg r?cvré"geghvélg‘ ﬁrﬁf‘ fear 103, while

the internal gegd rFiderglises .{rh%hgéﬁ rFJ.'gQge BRhdde 4 %@alo%ﬁ \tr:{]elwr d

revolution clutch that is conpose o
of the structure of components other than levers of the main (‘J
portions of the speed-reducing and triggering means near the \-)

carriage. Figure 6 shows some of the components shown in
10 Figure 5 in assembled condition and Figure 7 shows the positions
-of the levers. | | | |
When the motor shaft 101-1 of the motor 101 is rotated
in the direction inaicated'hy the arrow A, a toothed wheel
14C securely fixed to the front end of the motor shaft
15 101-1 is turned in the same direction. The toothed wheel
14C constituteshthe sun gear of a planetary gear train that
forms a differential mechanism. Vations gears arel mounted o
on the motor shaft 10i-1. The planetary gear train consists Q‘)
of planet gears 141 each of which is mounted on a shaft 143-1,
20 a selector dr1v1ng gear 143 to whlch each shaft 143—1 is
fixed, an internal gear 142 as well as the sun gear 140.
The selector drivzng gear 143 drlves the selector gear
103, while the internal gear 142 drives the prlnting cam 115
via a one-third revolution clutch that:is composed of

25 parts 145-150 as described later. A selector claw member 155

[P B e s ke gaben sn e e i SMe e s s A aw i g2 8t f o e S e ey e Amatn s A e et atmremiain b e et cm o e e mar e e an
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25 parts 145-150 as described later. A selector claw nmenber 155

(Figure 7) has a claw 155-1 to prevent an internal gear ratchet 144 from
rotiating, the internal gear ratchet 144 being fornmed integrally with the

i nternal gear 142. In these circunstances, the planet gears 141 are rota@é%)
in the 5 direction indicated by the arrow B, so as to rotate the
sel ector driving gear 143 in the directkpn indicated by the arrow C via the
shaft 143-1. Then, the selector driving gear 143 drives the sel ector gear
103, noving the type wheel shaft 112 in the direction indicated by an arrow
D. 10 This rotates the type wheels 110 in the sane direction. The
sel ector cl aw nmenbenFigirenas msos kaawci 55w1 1EH pRedetOd itkynd 1N gELOUT €S
8(A)-8(E) which linmts the rotation of a type selector ratchet 151 fornmed
integrally w th therseihett d44 fean rbidtind, tike ihtémalageayeatdhitCivs bdddy i S
di sengaged 15 fromthe claw 155-1, rotation of the gear 140 nounted
on the notor shaft formef dmtegrsllhheithttheniritegpal gbd? 142.t e thesecti on

i ndicated by an arrow E. A trigger nechanismis conposed of a trigger plate
152, and a trigger eizumstanrpsetthsoppanedi geprs 141 ggerrdt@ted in theoi | 153
and a trigger yoke 154. ON-OFF operation of the trigger electromagnet 153,
154 eff ect% type sefixgatéen dadigatied: bnghe\Numewt Be soor$é tbS8otatectlnr gi zed,

the trigger plate 152 is attracted in the direction indicated by: an arrow
) selector driving gear 143 in the direction indicated by
O _ _

U ' gear 143 drives the selector gear 103, moving the type

the arrow C via the shaft 143-1. Then, the selector driving

wheel shaft 112 in the direction indicated by an arrow D.
10 This rotates the type wheels 110 in the same direction.
The selector claw member 155. has an;:ther claw 155-2 (shown
only in Figures 8(?\)-8 (E) which limits the rotation of a
type selector ratchet 1_51 formed integrally with the selector
gear 103. 1If the internal geﬁr ratchét 144 is disengaged
15 . from thé. claw 155-1, rotation of the gear 140 mounted on the
motor shaft 101-1 .d:ives the internal gear 142 in the
. : direcgion ind.icated by an arrow E_. |
A trigger mechani is composed of a trigger plate
152, and a trigger electromagnet comprising a trigger
20 coil 153 and a trigger .yoke 154, |
o ON-OFF operé_tion of the trigéer electromagnet 153,
154 .ef.fects type selectién and printing__.
.When the coil 153 ié energized, the trigger plate
152 is attracted in thé direc_tion_ indicated by an arrow
25 F, to the yoke 154 which is rotating with the type wheel

shaft 112. Then, the rotating yoke 154 turns the trigger

h o s et mm s s+ 0 4 e e e e e van
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F, to the yoke 154 which is rotating with the type wheel shaft
,*Then, the rotating yoke 154 turns the trigger plate 152 in the
ection indicated by the arrow D, which then noves the selector claw

menber 155 and an operating lever 156 (Figure 7) in the direction indicated
by an arrow G 5 - The axial_positions of ratchets and |evers are
now descri bed by referring to Fi gureg‘j and 7. The claw 155-1-cones into
engagenment with both the internal gear ratchet 144 and one ratchet 146-1
which is formed in a control disk 146, the latter- al so having ratchets
146-2 and 146- 3pYare 152 jnrithedixrgetiop. indiicated dbwr She dirskw M6 constitutes
one part of the one-third revolution clutch 145-150. The front end 156-1 of .
t he operating |6Rish £hen apyagddenpelectee v FREbeE Hifeand 48 opexating
control disk 146. Another claw_155-3 of _the selector claw nenber 155
engages with a FE&Fr AR Rt E8eR i it the @igertdpm gndicatedbp@nal |y with the
mai n portion 149 of the one-third revolution clutch. A bistable spring 159
(Figure 7) is pPRA"d&d to make the operation.of the claw nenber 155

certain. :Referring the _expl oqded view of Fjgure 5, there are shown the
shaft 107-1 of the R o?","aﬁhg"sagé?nﬁﬁ’g ﬁﬁfﬁ?lé%a&ﬁ f_ﬁﬁ'«?rﬁnﬁﬁ ngy shaf t
101-1, and the e. | shaft .112. _Forned_integrally and nnect ed

t oget her are th_&eg%gﬁgg‘?g‘? ﬁ?fﬁlﬁrﬁﬁgst@afl%,s ?haé’ds?ma?‘{)’f iﬁaf- igg'fl the pl anet
o ut o | ® b Bbo URBhodidhE Wien'fickn HHE LALEAS' GbdP Shchdle oMo N 1Y

revol ution _ _
144 and one ratchet 146-1 which is fbrmed in a control -~

'disk 146, the latter also having ratchets 146-2 and 146-3 ~
10 (Figure.B(A)). The control disk.146 cohétituteéIAne part of the
one-third revolution clutch 145-150. The front end 156-1 of
the opefating lever 156 engages with the secbnd'raféhet 146-2
of the control disk 146. Anothér.claﬁ 15543 of the selector claw
member 155 engagés_with.a return'cam.lso which is.fbrmed
15 integrally with the main portion 149 of the cne-third
révolution clutch. A bistable spting.159-(Figure.7) is
provided to make the operéﬁion of.the'claw mémber 155 certain. .
Referring to the éxploded view of Figuie.s, there are shown (:b"J
the shaft 101;1 of the motor, thé gear'140 mounted on the motor |
20 shaft 101-1, and the type wheel shaft 112. Forméd“integrally
and connected together are the selector d?iving gear 143, the
shafts 143-1 of tﬁe.planet gears 142,.the internal gear
ratchet 144, the ratchet 145 of.thé ohé—third revolution
clutch, the main portion 149 of this clutch, the return

25 cam 150, the printing cam 155, the selector gear 103,

and the ratchet 151.
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clutch, the main portion 149 of this clutch, the return 25 cam 150, -
the printing cam 155, the selector gear 103, and the ratchet 151. TheE N\
operation of the main portions of the printer is now described by referlfo@
to Figures 8(A)-8(E). Figure 8(A) shows the condition in which the sel eCtor

ratchet 151 is rotating, i.e. the state ready for a 5 sel ecting
operation. In these circunstances, the ratchets 144 and 146-1 are retai ned
by the claw 155-1 of the selector claw,menber 155, and the claw 155-2 is

not in contact with the selector ratch& 151. The main clutch portion 149
(Figure 5) has a shaft 149-1 on which 10 the clutch claw 147 is
nmounted. The clutch claw 147 is. biased by the clutch spring 148 in the
direction indicated by the arrow . A claw pin 147-2 is |oosely inserted in
a hole 146-4 fornmed in tHE TREFEESM @fskhel 3gin @orhjmarst oft ther etk t he main
~clutch portion 149 i,n the .direction 15 i ndicated by the arrow | (see

Figure 5). Figure 8("@)?"%8‘&%‘-’%& rﬁ{nﬁﬁeqrﬁnmmocﬁimuesmmt-'em.of t he

has Potated the sel BPRe BOShews' tha qometbiser ko iwhgencster sabion th.
direction indicated g&i; by the arrow G The selector ratchet 151 is
retained by the claw 1 SR otRE R iathe gt@tet renfly foxdat he control

di sk 146 hayve been Qéﬁ%ﬁ%%@e%t%‘nz hlen %Lgsvg cl:ggélz}nsgggcesée .the
) ratchets 144 and 146-1 are retained by the claw 155-1
i_/ of the selector claw member 155, and the claw 155-2 is not
' in contact with the selector ratchet 151. The main clutch
portion 149 (Eigure 5) has a shaft 149-1 on whicg |
10 the c;utgh claw 147 is mounted. The clutch claw 147 is
.biased by the clutch spring 148 in the direction indicated
| by the arrow I. A claw pin 147-2 is loosely inserted in
~ @ hole 146-4 formed in the control disk 146 to impart
a torque to thg main clutch portiop 149 in the direction
15 indiéated by the arrow I (see Figure 5).
_ . Figure 8(B) shows the manner in which the rotation
&_}. | of ghe trigger plate 152 in the direction indicated by
the arrow D (see Figure 7) has rotated the selector claw
_155 and the operating lever 156 in the direction indicated
20 by the arrow G. The selector ratchét 151 is retained by the |
glaw 155—2¢_The internal gear ratchet 144 ang the control |
diskl146 have beeq diseng;ged from the claw 155-1 énd so
- the powgr qf the motor 101 and the force exerted by the

clutch spr;ng ;48 start to rotate the internal gear ratchet

25 144 and the disk 146, respectively, in the direction
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power of the notor 101 and the force exerted by the clutch spring 148
t. to rotate the internal gear ratchet 25 © 144 and the disk 146,
respeetlvely, in the direction i ndicated by the arrow E. Then, the
i nternal gear ratchet 144 turns continuously, but the ratchet 146-2 can
rotate only through an angle J after it is disengaged fromthe claw 155-1,
because the front end 156-1 of the opera If ng | ever - 156 retains
the ratchet 146-2, thus tenporarily hal €i iflng t he rotatlon Wil e the
control disk 146 is noving through the angle J; the printing cam 115 and
t he hammer 116 hold the main clutch portion 149 In position and prvent it

from rotating (Seandidied ) enSi o6yl b PHir/ BEr LSk 146: Sallnec of
the control disk 146 is made | arger somewhat than that of the I nternal gear

ratchet 144, the chavwuthb-contihdousdi, iTHREERe AL Ahb0N ch idigeLat chet
144. Also, a.tooth 147-1 of the clutch claw 147 will not be brought into

contact with the ohly chrowdtchrtanbif Jiaftey 1 ikh@idebajes tBom the clgOVenent
of the control disk 146 through the angle J. If the trigger coil 153

(Figure 5) is keptSeriar becrase tHai Sromineinti 186-ilSofmihet fpdt@bing l1kvéhe coi
153 is de-energized, the printer is brought into the condition shown in
Figure 8(8). 20 156 retains thefmtchey 146x2, tthubi gumper & ily, hdltdng
de-energi zation of the coil 153 permts a spring 157 to return the
operating |ever 158e netationdi riuileothd edhteriledibly tdhieis moving through .
the angle J, the printing cam 115 and the hammer 116 hold the
main clutch port:.on 149 in position and prvent it from
rotating (see Figure 5). Since the outer periphery 146-5
10 of the control disk 146 is made larger somewhat than that
of the internal gear ratchet 144, the claw 155-1 .will
not impede the fptation of the ratchet 144. Also, a .tooth
147-1 of the clutch claw 147 will not be brought into
contact with the clutch ratchet 145 siﬁply by 'the rotary
15 movement of the control disk 146 through the angle J.
If the trigger coil 153 (Figure 5) is kept enefgized,
this condition is maintained. If the coil 153 is i
de-energized, the printer is brou_gi'_xt into the condition ()
shown in Figure 8(C).
20 Refer:;'-ing next to Figure 8(C), the de-enérgiéation
of the coil 153 permits a spring 157 to return the
‘operating lever 156 in the direction indicated by the
arrow H. At this time, the outer periphery 146—'5 ef
the control_disk 146 prevents the selector eiaw 155 from

25 returning in the direction indicated by the arrow H.

When the front end 156-1 of the 1ever 156 eomes out of
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arrow H. At this time, the outer periphery 146-5 of the control disk 146

prevents the selector claw 155 from 25 returning in the directi
i ndicated by the arrow H Wen the front end 156-1 of the |lever 156 co
out of contact with the ratchet 146-2, the disk 146 is rotated through

an angle Kin the direction indicated by the arrow E by the action of the
clutch spring 148 (Figure 5). At the,sane tine, the clutch claw 147 al so
rotates such that its 5 toot h'=t47-1 enters the path which the clutch
ratchet 145 follows. Then, the continuously rotating ratchet 145 causes
~the clutch claw 147 to rotate the main clutch portion 149 (Figure 5) in the
direction indicated by the arrow E. That .is, the printing cam 115 al so

rotates, driving thentfct with theNBBicnbibigslBe £Qt 814,00 L continued until
the printing operation-is finished. Then, as’s owr{%‘{gl'kn[11 difr EPRWSE, the

return cam 150 conshrowdtoaficitigiet x Winf Bnd N8 rELA\WL 10053015 t.he sel ect or claw
menber 155 to turn the nenber 155 in the dirr ect Po%?qlga?%daﬁ’gdﬂﬁarmw by

- the arrow H Then, B hp theaactlidh- df GOEES1itehOsiil gﬁ:}e W .t hot he ratchet
146-2 of the control di sk 146 and retains thesdi SE 1 G%Jédfﬂg%es)t'he cl aw 155-2

of the claw nmenber AtSehedisamngages theosldded SEIECLPT, t 51 shown
in Figure 8% E). The printing cam 115, the hamer 1f%,§§2%t&g£esl suﬁﬂ}ﬁﬁthg?ﬁrer

spring 160 ?Fi gur e t8YtMHEH leaverd iche st ihRnDERd B LEPMY Ngs t he mai N
clutch portion 149 to the - | '
J-_ fol]..ows_. Then, the continuously rotating ratchet 145

\/ causeg the qlutch claw 147 to rotate the main clutch portion
149 (Figure 5) in the direction indicated by the. arrow
_E. That is,._'the .},:.orinting cam 115 also rotates, driving the

10 hammer 116. The rotation is continued until the printing
operation is finished. |

| Then, as shown in Figure 8(D), the return cam 150

comes into contact \twith. the claw 155-3 of the selector claw

- member 155 to twrn the member 155 in the direction indicated
15 | ”by the.la.rr.ow H. ';'hen, _the cl:_aw 155-1 comes :Lnto engagement
| with the ratchet 146-2 of the controldisk 146 and
Q retains the disk 146 before the claw 155-2 of the claw member
155 disen_gages from_ the _se_lectpr_ rafchet 151, as shown in
Figure 8(E). The printing cam 115, the hammer 116,

20 and a.hammer spring 160 (Figure 5) which have finished the
grinting step bring the main clm;ch portion 149 to the
retgj.ning step. s;,ncg the c}utch portion 149 is urged
in t!;e direction_ in@icated by the arrow E by the spring
160, the control disk_ 146 which has been shifted by the

25 angle K from the main clutch portion 149 as shown in Figure
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r \nNi ng step. Since the clutch portion 149 is urged in the direction

i ated by the arrow E by the spring 160, the control disk 146 which has
been shi-fted by the 25 angle K fromthe nmain clutch portion 149 as
shown inFigure 8(C) is restored to its original position. The clutch
claw 147 then noves out of engagenent with the clutch ratchet.
Subsequently, the printer returns torgye condition shown in Figure 8(A).
Figure 9 shows a timng chart -of operafion of the printer of Figure 4.
Designated in Figure 9 at T.P., R P. are a timng pulse and a reset pul se
for the type detector. Twelve tim ng pul ses are generated per rotation of
the type wheel grf§) isigestoradhto sitisoreigingl pestiypm.10he clutchi s sel ect ed
and printed which_is ten pul ses behind in the direction of rotation on a
type wheel whi ch Sl&wiigy §§%‘b§°ﬁé§<t°qtn°€ Iragagementi withathesduttle char act er
positions. By energizing the character position shift trigger twce, the
type wheel group rf%ﬁh‘?ts sPrtaeguertly - st Pringar reeurns to the st epping
notor 121 is energi ée%o shift _uEp the carriage 118. The type is sel ected
by energizi ng t h&EBBHEER B¥Br MtFIGFy iR 104 after ten pul ses. The type is

Phe char act er posi 11 GHIBT 14 *BP¥S o CUBI8 SHRFts AF (begpTien oF the  (char act er
2on D i, A Bt Rl kR A
are a timing pulse and a reset puiSe fo;' the t&pe u
detector. Iwelve timing pulses are generated pér' I‘J
rotation of the type wheel group 110. In the strdﬁe. (a), a type
10 is selected and printed which is ten pulses behind .in the
direction of rotation on a type wheel which is two steps
next in the direction across the ch:a:;.'acter- positions. By
. energizing the character position shift .trigge.r twice,
the type wheel group 110 is shifted two steps, a.nd.the
15 stepping motor 121 is energized to shift up thé =c_arr..'j.a.g'e
118. The type is selected by energizing the sele.ct'ion/print
trigger 104 after ten pulses. The type is priﬁted bjr ' P ': J
- de-energizing the s‘elec.tion/print'..t_x'-igge.r 104 upon completion U
of the character position shift or ‘the éa.rfiage shift-up
20 (character position shift) which is later thén the bther.
In the case illustfated in Figure _. 9, tl.ﬁ.s is doné upon
completion of the character posiﬁi?’n shift. In thé.st.roke
{(B), a shift-up is started simﬁltanéously with thé x;ising
of a first timing pulse after the printing stroke is finished

and a type which is five pulses behind on the same type wheel
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conpl etion of the character position shift. In the stroke (B), a shift-up.*"
is started sinultaneously with the rising of a first timng pulse after the
printing stroke is finished 25 and a type which is five pul seg”.

behi nd on the sane type wheel is selected and printed. The @
selection/print trigger is turned on at T.P. 3 and renmains energi zed™umti |

- after the carriage shift-up is conpleted. The selection/print trigger is
energi zed i Mmedi ately after the carrié%ge shift-up 5 has been
conpl eted, thus effecting printing. ce the print stroke follows a nost
ti me-consum ng stroke conpletion in the selection stroke, there is no
wasteful wait tinme, and high-speed printing is possible without adding a
new trigger. Since a hold current can be | owered as-indicated 10 by
the broken line in théelesteReandprintemi.pr it @blstAsH bt gexenergy. Thus
in the construction, of Figures 4-8, there is provided a prlntg rwhich is
capabl e of hi gh- spetlt *HFi9% PRt FsPsrakhd remaize enbfgideist §itiihe sive, and
is of alow 15 ' ower requirenment. The type wheels are selected,
printed and shifted By Hifd2ge ipefsvm de, capletdt Thd RRLEORGANSL ML Nti N Of
the type wheels is alitern tely switched by the sanme sw tching neans.
Therefore, the pri &P 95 A THeTaized dmmerlijaftely] af2&r the carrig§e!|dnli B 4 2
reduced nugber of patts.  As cqn be seen, noreover, fromthe description of
complet

| ed, thus effecting pPrinting. Since the
| \) print stroke follows a most time-consuming stroke completion
" in the selection stroke, there is no wasteful wait time,
and high—speed_ printing is possible without adding a new
trigger. Since a hold current can be lowered as indicated
10 by the b:oken line in the stroke (B), the printe; consumes

little enexgy.
Thus in the construction of Figures 4-8, there is

provided a printe_r which is capable of high-speed Printing
r

is small in size, is quite inexpensive, and is of a low

15 bower requirement.
N The type wheels are selected, printed and shifted by
Q : one drive source, and the selection and Printing of the

type wheels is alternately switched by the same switching

means. Therefore, the printer mechanism is simplified,

20 resulting in a xeduced nunber of parts.
As can be seen_, moreover, from the description of
Figures 5 to 8, the selector mechanism for selecting a
desired one from the types on the type wheels, the hammer
mechanism, the type wheel shift mechanism for changing
25

the position of the hammer with respect to the position of
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@Jres 5to 8, the selector nechanismfor selecting a desired one fromthe
es on the type wheels, the hammer nechanism the type wheel shift
mechani sm for changi ng 25 the position of the hamrer with respect to
the position of =~ the type arrays on the type wheels, the hanmmer driving
mechani sm and the sel ector mechani smfor sw tching between the

type-sel ecting operation and the pi,nting operation are all disposed on the
carriage plate or in the 5 'ﬁarrlage body. In this way, alnost all

t he nechani sns necessary for the printer are concentrated in the carri age.
Consequently, power is transmtted between the mechani sns w t hout

substantial | oxne {;ﬁésaﬁg@%sghtg{é @ﬁ,é)%gefs | iefd }}%g?ggvgr for reliable
ur

transm ssi on between the 10 mechani sis. e al nost all

t he mechani sns meeR&l€itnl, Gdnd t8e NHd18E€Sr BECRLRBRCASY ArEthdil the carriage,
they can be assenbled into a unit. Hence, the printer can 9pe manuf act ur ed

quite effici enbbyweé?umhhe&mreele&twobawgg@&hg ELE% than the type
wheel s are 15 covered by the carriage, the prlnter eps out dust.

1. A printi ogerscicanismathisposed) o € chABkgedp MteN by WE G} devi ce -
which is carried by said carriage, the print wheel device conprising one or
more pPint wheekerimpe baiy.n@n this way, almost all the mechanisms
necessary for the printer are doncéritratéd in the cérriage. - u
Consequently, power is transxﬁitted between t.he.' mechanisms
without. substantial loss, thus necessiﬁating onlﬁr a o
limited power for reliable transmission between thé o
10 mechanisms. Further, since almost all the mechanisms

needed for the printer are concentrated in the carriage,

they can be assembled into a unit. Hence, the bfinter

can be manufactured quite efficiently. Furthei:more,

since these mechanisms other than the tﬁié wheels are

15 covered by the carriage, the printerl keeps out dust.-




a |6I urality of annular arrays, of angularly spaced apart 5

characters, each said array being fixed with respect to the print |
device; a print wheel shaft on which the print wheel device is nou SO

as to be rotatable in unison therewith and so as to be slidable th
drive neans for rotating the print- wheel shaf.—g,-.so as to rotate the print
wheel . device and thus 10 bring a sel ectead’«€haracter to a desired

angul ar position; novenent effecting nmeans for axis he print
wheel device so as to bring a particular array to a desired axial. position;

and control neans for controlling_the drive neans lu mmmm" .
Ectifd MeSins co A Hal nmeans

effecting nmeans; the novenent effeetd _ 0
and a shift clutch, the shift cam neans having a clutch-opefat®d part which

is operable by said shift clutch so as to clutch it to and de-clutch it

fromthe print wieel shaghlintd %]I ft _cam means al so having a non-rotatable
cam fol | oner part which cont rr%;agé e 5% P gsing aperdringe; af pidyg: print
wheel device and whieradvicaximakl Vs le with respect to the print wheel
shaft, the arrangement being such {%é?ge%ngﬁ THE eruriemeopbeapeihtpart i s
clutched to the pheel dekeed cehpfisiand, latter is rotated, the cam

fol |l ower part, and hence the psrll ﬁt l;e\r/1\/?f<la'e Ore RY it WEeelzyand hayinal | y.

2. A printinganebiradismoFSamd e ihsCl g m 1 jn _which the said
clutch-operated part is provided with 598r u&almf’?’s} WY cTRACCE ApRTar |y spaced

aparct cam%|roort i ofkAragtarsaf eabh HailiSardgPhethd Qiﬁgg%gghtrr;gpggtn}:gottﬁet abl e cam

follower part. print wheeli a
S rint w ice; i
.\V/ eel device; a print wheel shaft on which the print

wheel i i
device is mounted so as to be rotatable in unison therewith

and i
t=Te) as to be slidable thereon; drive means for rotating the

5 grint wheel shaft so as tc rotate the print wheel device and thus
bring a selected character to a desired angular Position;
movement effecting means for axially ﬁoving the print wheel
device so és to bring a bparticular array to a desired axial
Position; and control means for controlling the drive means
and the movemegt effgcting eans; the movement effecting

15 i
means comprising shift cam means and a shift clutch, the
. r

- i '

. &a;} shift cam éeané having a clutch-operated part which is operable
by said sh;ft clutch'so.as to clutch it to and de-clutch it
from the print yheel shaft, the shift“cam means also haviﬁg
2 non-rotatable cam follower part which controls the axial

20 Position of the print wheel device and ﬁhich is axially movable
with respect to the print wheel shaft, the.arrangement being
s?ch that, when the clutch-operated part is clutched to the print

wheel
shaft and the latter is rotated, the cam follower part
_. I 4

and hence the bprint wheel device,is moved axially,



5 3. A printing nmechanismas clained in claiml or 2 in which
hift clutch conprises a shift ratchet, which is fixed to the print
shaft, and a shift pawl which is pi votaIIy nounted on the shift cam

means and WhICh is engageable with the shift rat cmans to

10 perrit and prevent such engagenenty4. mechani sm as
claimed in claim3 in which the neans for permtt EMF &Eﬁmngthe
sai d engagenent conprise neans for urging the Shl aid

engagenent and an el ectrorragnet' whi ch in one of |ts two 15 States
prevents such engagenent. -5. A printing mechani smas-clainmed in any

precedi ng cl ai myin whi gpn;aagd,sé SERIS oMt 2L el TRghani s

having a sun gear which is dfiven by a notor, planet gears are driven

by the sun gear safis Gattéilopatatdie pakanst géﬁd%dZQ th a pi¥a§ied $e0r ovi ded
with a gear for driving the t;pe \fhaee ﬁaft andlanal%te?n F}gear whi ch.

drives a print 6qui-angufhdlyi Bhacdid EB&RARBEMGEIChAIGABH & whk@k M5 | N whi ch
the internal gear is provided with a ratchet which is engaged with a first

claw of a sel ecadartebave regheé e non-rothedblet Bem | st 6k%ed pakd, a first
position, the selector claw nenber having a second cl aw whi.ch i s engaged
with a grint seBectorArmtiniiéhg fiechantism thecluimsd mheehimhabt ahan t he
selector claw menber  is in a second Position, 7. A printing
mechani sm as cl éiindd the shift prlogeli eopprises a shift ratchet, which is

fixed to the print wheel shaft, and a shift pawl which is
.pivctally mounted on the shift cam means and which is
engageable with the shift ratchet, there being means to

10 " perrcit and prevent such engagement.
4. A printing mechanism as claimed in claim 3 in which
the means for permitting and preventing the said engagement
comrrise means for urging the shift paw1 towards said
engagement and an electromagnet which.ie one of its two.

15 states prevents such'engagement.
5. A printing mechanism ae claimed in amy preceding claim
in which the drive means comprise a'differential mechanism A
having a sun gear which is driven by.a'motor, plamet gears
which are driven 5y the sun gear, é:carrier of thelplanet gears

20 which is provided with a gear fcr driving the tfpe wheel shaft,
and an interﬁal gear which drives a_print
6. A printing mechanism.as claimed in claim 5 in which
the internal gear is provided'with e ratchet.
which is engaged with a first claw of aﬁselector claw member

25 wher. the latter is in a first position,:the selector claw member
having a second claw which is eﬁgaged with & print selector ratchet

fixe3 to the print wheel shaft when the "selector claw member



claimin which at |east part of the shift camnmeans and of the drive neans "
are nmounted within the 5 carriage. 8. A printing nechanis s .
claimed in claim7 in which the carriage entirely encl oses the said par@

9. A printing mechanismas clainmed in any preceding claimin which t

shift clutch is also mounted within 10 , t-he carriage—316- A
printing nmechanismas clainmed in any of clai f!7-9 in which the ¢ lage iIs
provided with a carriage plate in which the print \gfm “le“!“lm(umat abl y
mount ed, the print wheel device being disposed on On%

carriage plate, and the said parts of the shift cam neans and of the drive

nmeans bei ng di sposed qQn ;_Irl]e oggosi te side of the carriage plate. 11. A
printing nechani sm as €l ai fed ﬁndaﬁﬁsb‘_i"é@edi ng claimhaving a printing
hamrer which is operalle for, 20. fri nting sel ected characters on a
record sheet. 12. A pri it BFREng) Bachenism as| elaimed im amfi gackBgndiamrer
i's disposed radially aygf quwggcht he print wheel device. 1.3. A
printing mechani smas claimed 11 cfaitfi*ft RATtCcPAithel shifit wiah cleahe drive
. means and neans for opgd ¢ tshe [ are _operated by ON-OFF operation
of a trigger elect rormgngf'. Bfe uQLVQmS a¥e mounted w:.thJ.X the
' 5 carriage.

CJ} 8. A printing mechanism 55 claimed in claim 7 in which
o the carriage entirély enéloses the said parts.
/ : 9. A printing mechanism as claj
. almgﬁ in_any breceding
claim ;n which the shiff clutch is also mounted within
10 ‘the carriage.
10. A printing mechanism as claimed in any of claims 7-9
in which the carriage is provided with a carriage plate
in which the print wheel shaft is fotatably mounted, the
print wheel device being disposed on oné side of the
15 carriage-plate, and fhe séid pérts of the shift cam means
and of the drive means being disposed on the opposite
: k1 ; _ side of the'car£iage Plate. |
\*;} .
_ 11. | A printing mechanism as claimed in any preéeding
claim having a prinfing hammer which is operable.for
20 Printing selected characters 65 a recoid éheet.
12, A printer as claimed in élaim.ll in which
tha hammer-is dispOSed'radially inwardly of the print

wheel device}



@ 14. A printing nechanismas clainmed in any of clains 11-13

n dependent on claim 10, conprising a printing selector nmeans which is
at rest when the novenent effecting neans and the dr|ve neans are in
operation and which causes a print effecti ag rre printing

hamrer for 10 printing a character ¥he - effect i ng neans
and the drive neans are at rest, the dr|ve mean !@B ﬂm fectl ng

means, and the printing sel ector means bei ng di sp d opposite
side of the carriage plate. 15. A printing nechanlsn1as clalned in
claim14 wherein 15 . -the carriage has a body which is so fastened to

the carriage plat é3as t oA enietindwechandamras eliieetl hy cleamdl the drive
nmeans, the printing effecting nmeans, and the printing selector nmeans. 16.
A printing mechanF iy d 2 g the (dxive meRnghande paanE) for operapinger i S
transm ssible froma comon source to the drive neans and to a hammer
driving neans in 5P PRmeT Gie ReErtet YCHnOFE| orsrabiomef chithdgerans, and
wherein the hamer_is drivable by the hamrer driving neans under the
control of a ham‘rﬁ?‘ S T Em"ﬁg means, and wherein there are provided a first
trigger neans 25 ve Ime a second trigger

means for’tri ggerllﬁ'g the A t{"&g %‘??g‘i%ﬂffsdg #ed ‘?la&je‘? FEaHES f or
e, T S SRR i SRR R T
trigger neans bei leé&bgwaﬁp lvﬁu.lax £ %Itnzgés% when the movement effecting ~/
means and the drive means are in cperation and which causes \-).
a print effectlng means to activate the printing hammer for
10 pPrinting a <character when the movement—effectieg means
and the drive means are at rest, the drive means, the movement
.effecting means( and the Printing selector means being disposed
on the said oppesite side.of the carriage plate.
15, A printing mechaniem as claimed in claim 14 wherein
15 the carriage has a body which is so festened to the carriage

pPlate as to cover the movement effecting means, the drive

means,'the érint;ng effecting means, and the printing selector _j;gJ
means. _ ' o g‘)
16. A printing.meehanism as claiﬁed in claim 11 wherein

20 power is transmiésible from a common source to the drive means

and to'e hammer driving means in alternation under the control
of a switching means, and wherein the hémmer is drivable by the
hammer driving means under the control of a hammer switching
means, and wherein there are provided a first trigger means

25 . for triggering the drive means, a second trigger means for

triggering the shift clutch, and a third trigger means for



i

———

tri'gger el ectromagnet, and sai d.second trigger means being 5 _
triggerabl e upon de-energisation of said first trigger nmeans after it S
been energi sed by energisatjon of said trigger electromagnet. 17.
printing nechani sm substantially as herei nbefore described with ref e

to and as shown.in Figures 1-3, 10 or iE‘PFig 4-9 of the

acconpanyi ng draw ngs.

10

O i

triggering the hammer switching means, satd second trigger
means being independent of said first and third trigger means,
said first and third trigger means being triggerable by a single
trigger electromagnet, and said second trigger means being
triggefable upon de-energisagion of said first trigger

means after it has ﬁeen'energised by energisation of said
trigger electromagnet.

17. a printing mechanism substantially as hereinbefore
described with reference to and as shown in Figures 1-3,

or in Figures 4-9 of the accompanying drawings.




