2210332 1 "PRINTER' The present invention relates to a pranter o
al though the invention is not so restricted, it relat esfn%?gpé’?-??éul arly
to a small-size printer for use with a desk-top calculator, electronic
register or the like. 5 . Printers which nove a print wheel
into a desired print- position along a lipe of print and which rotate the
wheel to -select a desired print character and then effect printing of the
character are often used in desktop cal cul ators, electronic registers, etc.
In general, a printer of this kind has a 10 . " rotating mechani sm{for
selecting print cheragters that is i ndependent of a nechanismfor noving a
print wheel along @ Tine of print. Therefore, the structure is conplicated,
making it inpossible to manufacture the printer in the small size which has
been required in the industry. 15 According to the present
invention, there is prhe gedsentpinvdmiohardlages gor engrinkeelandhi £ithduglves a
fl exi ble menber, the flexible nmenber being provided with print characters;
a hammer whi ch, witdwe izventpen rfsi ngt mosrestricted, dtgerj@abt enaget pattigularly
flexible menber to flex a_portion of the latter so as to 20 ef f ect
printing of a sel & ads®HAratiePrintfr famise Beithg demkrrer ajculatammer

| ever- which is rotatably nounted on a %ar i.age; urging neans for urging the
hanmer away from tHECpFIHE] ﬁbglﬁﬁgft‘froﬁ,eafltkﬁot hed rack which is fixed to a

frame of the printer apd ool ch,qxhRdR L pliRE HeeGClidaOke RSN,

position along a line of print and which rotate the wheel to

- -select a desired print character and then effect printing of

the character are often used in desktop calculators, electronic
registers, etc. In gene?al, a printer of this kind has a -

10 rotating mechanism for selecting'priﬁ; characters that is
independent of a mechanism fﬁr moving a print wheel along a
line of print. Therefore, the structure is complicated, making
it impossible to manufacture the printer in the small size which
has been required in the industry.

15 , According to the present invention, there is provided

;gj a printer having a print wheel which drives a flexible member, (-

the flexible member being provided with print characters; a
hammer which, when in a printing position, is engageable with
the flexible member to flex a portion of the latter so as to

20 effect printing of a selected character, the hammer being
carried by a hammer lever which is rotatably mounted on a
carriage; urging means for urging the hammer away from the
printing position; a toothed rack whicﬁ is fixed to a frame

of the printer and which extends in the direction of movement



2 of the carriage; and a rocking | ever which is engageable with a first
tooth surface of the rack so as to bring the hamrer into the printing
position, the rocking | ever also being engageable with a second tooth
surface of -the rack so as to 5 be swung thereby into a position in
which it cannot effect novenent of the hammer. The fl exi ble nmenber may be
provided with the print characters on a front surface thereof, the hamer,
when in the printing position, being engageable with the rear surface 10
of the tlexible nmenber. The flexible nmenber may be an annul ar type belt,

t he hanmer being nounted radially inwardly of the type belt. Preferably,the
first rack tooth ¢efirfheceatriager andeal rockinlef deterhonichons aingagaadientitafat he
rocking | ever, the second 20 rack tooth surface being arranged to
effect vertical ré&t&tngtorFheperfacefof ke moekisryapetrebring tBe Faemerint wheel
may have verticall, segaraped_first and second portions, neans being

provi ded for effe(’:%/?‘hdj ¢ RERELRE RRYASHent tBe Yarkips ilsvenvedep bedngs to bring

either the first Qortio or .the secogd ortion of the print wheel 5
into the printing ?ﬁﬁﬁefgiﬁ1yith a second tooth surface of the rack so as to

5 be swung thereby into a position in which it cannot effect
movement of the hammer.

The flexible member may be providéd with the print
characters on a front surface thereof, the hammer, when in the
printing position, being engageable with the rear surface

10 of the flexible member. |

The flexible member may be an annular type belt, the hammer

being mounted radially inwardly of the type belt.

15

Preferably,the first rack tooth surface is arranged to
effect horizontal movement of the rocking lever, the second
20 rack tooth surface being arranged to effect vertical rocking

movement of the rocking lever.



There may be a shift |ever which supports the print wheel and is rotatably
nmounted on the carriage, the shift |ever being engageable with a fixed part
so as to be rotated thereby on predeterm ned | ongitudi nal novenment of the
10 g carriage, the shift |lever and_the carriage having nutually
engageabl e surfaces such that such rotafion of the shift |ever causes
vertical novenent thereof. -4- The invention is illustrated, merelv. by
way of exanple, in the acconpanying drawi ngs, in which:- Figure 1 is a. plan
view of a printer according to the present invention, 5 Rgure
2 is an expl oded perspective view of the printer showmn in Figure 1, Figure
3 is a side elevation i 8 14 h i ! Lgure 1,
Figure 4 is a plan vi ewi"}(l) pg%tr ?ﬁ?g%\h%ggfﬁanvtgcﬁ%ﬁilg%%ém%e& irkni('?(g)gporat ed
in the printer showhd QefdddUbSrehons] Hebfs DeliRg FoPXRI0ES REESRGEL I VE Vi ew
of a power-transmtting nmechani smincorporated in the printer shown in
Figure 1, Figure 6 ye&rtacdl 3Bvenedt Of tRe Cp¥ink Ofhe@lli §§ R & b2ing eitherSel ector
| ever, Figure 7 is a top view of a paper-feed nmechani smincorporated in the
printer shown in Figier €idst portion or the second portion of the print wheel

5 into the printing pcsitibn.
| There may be a shift lever which supports the print
wheel and is rotatably mounted on the carriage, the shift
_ lever being engageable with a fixed part so as to be rotated C_;
thereby on predetermined longitudinal movement of the
10 carriage, the shift lever and the cérriage.having mutually
engageablé surfaces such that such rotation of the shift

lever causes vertical movement thereof.



Fi gures 8(a)-8(c) are views illustrating the operation of selecting a print
character, the operation of printing 20 characters along a line of
print, and the operation of returning the carriage to its home position,
respectively, Figures 9(a)-9(d) are views illustrating the operation of a
return | ever; and Figures IO(a)-lO(c)_%rg views illustrating the 25
operation of shifting a print wheel. -5- Terms such as "left" and
"right%-as used in the description below, are to be understood to refer to
di rectingns as seen .in the acconpanying draw ngs.. The conplete structure of
a printer according to the present invention is shown in Figures 1 and 2.
The printer has a frame 1 to which a quide rail 2 is firmy fixed (by neans
not shown). A carriage W8 +37e8bi%fpdftdduerraredt neantheve'al 8hg a |ine of
print while guided by the guide rail 2. As can be seen from Figures 2 and
3, a shaft |l prot rf@ERupHRFae ACFETPanying [GraWitdse FolPit:face of the
carriage 10, the shaft 11 extending_perpendicularly to the direction of
noverment of the carri ad@d9¥F 1A1§Iaeg?7%“ Yy &F Bé%‘éf‘%//ernﬁﬁ?ﬂr@&n%n t he shaft
11. A print wheel 13a for nunerals and another print wheel 13b for synbols
are fixed to the tdf BHUPEFThe  EEBRAR 17, while a print wheel 15

oo ot Sineers 5o P AN Blehe BERRAL SReFtd ot ate T
| pfinter shown in Figure 1,
Figure 3 is a side elevation in cross section of the
N | printer shown in.Figure 1,
Figure 4 is a plan Qiew of a print wheel mechanism
10 incorporated in the printer shown in Figure 1,
Figure 5 is an expioded perspective view of a
power-transmitting mechanism incorporated in the printer
shown in Figure'l, |
Figure 6 is a plan view of a.cam for guiding a
15 - selector lever, |
Figure 7 is a top view of a paper-feed mechanism
W incorporated in the printer shown in Figure i,
Figures 8(a)-8(c) are views illustréting the operation
of selecting a print dharacter, the operation of printing
20 characters along a line of print,-and'the operation of
returning the carriage to its home position, respéctively,
Figures 9(a)-9(d) are views illustrating the
operation of.a returﬁ lever; and |
Figures 10(a)-10(c) are views illustraﬁing the

25 operation of shifting a print wheel.



13a and 13b are hereinafter sonetines collectively referred to as the print
wheel 13. The print wheel 13 is so held that it can be caused to slide
vertically by a shift lever 18 that is 20 rotatably and slidably
mount ed on the shaft 11 and is |oosely inserted between the print wheel 13
and the gear 12. The lever 18 takes the formof a plate. As will be clear
fromthe description below, the printer is so operated that the carriage 10
is noved along a line of print whirl®-the print wheel 13 is being rotated.
25 The shift lever 18 acts to bring a selected one of thess

-6- two print wheels 13a and 13b into a print position. The lever 18 is
provided with a hole 20 through which the sleeve 17 extends. Two

protrusions 2la and 21bngF|ggres and 10) extend radially fromthe side
surface of the |ever 5°r®S sueh as)glefty and hEIHE ca@sed dRethF t he

protrusions, nanely th rotrusion 2la, extends perpendicularly, whereas the
ot her protrusion, X%%%E‘Fglﬁnhée%"dt?‘ffs itgﬁiﬁ‘g%séﬁﬁ% tBL¥§iEets dy ions

proj ections 19, hggi niﬂgkhgedcsurfaces which face away from each ot her
are formed at oppdsite s u&d® FCPRRAY HUE AT THings- surface of the |ever

18. The shift | ever ;ghé%fﬁéﬁﬁﬁdaﬁﬁﬁﬁ&ﬁ %%q;d%gP %;ggﬁgﬁgagég 2 which. are

provided on the carriage T ave u ] st aces 22a
and top syrfaces gafiend NwhiCldnn2 Al 360714285 A Gndl 2PRRCY O QOPOSI I @
si des of the shaf T7on T he carriage 10, a 5 ace away from
~each other. The pgQj gChifaS: 4 AhErSaNgIWaceld1 2 is firmly fixed (by means
not'shan). A ;arriégé 10 is so moﬁntéd that it can move along g‘;
a line of print while guided 5y the guide rail 2..As can
be séén fram Figures_z and 3{ a.shaft'il protrudes upwardly
10 - from the.top surface of the carriage 10, the shaft 11 extending
pefpendicularly to the diréction of movemen£ of the carriage
10; A sleeve 17 is ioosely ﬁounted on the shaft ll; A print
wheel 13a for numerals and another ériﬁt wheel 13§ for symbols
are fixed to the fop end of the sleeve i7, while a print wheel
15. gear 12 is fixed to the bottom end of the sleéve 17 so as to
rotate with the print wheels l;g, 13b. The two print wheelé
13a and 13b are hereihafter sométimes collectively referred
to as the print wheel 13. The_print wheel 13 is so held that
it can be caused to slide verticaliy by a shift lever 18 that is
20 rétatﬁbly and slidably mounted on the shaft 11 and is loosely
inserted'betﬁeén the print wheél 13 and the gear 12. The lever
18 takes the form.of a plate. As will be clea¥ from the description
below, the printer is so operated tha£ the caériaée 10 is moved
alohg a line of priﬁt whilé the print wheel 13 is being rotatéd;

25 The shift lever 18 acts to bring a selected one of the



between the |l ever 18 and the guide nenbers 22. Each tinme the carriage 10
noves past a point close to its hone position lying at the left end as
viewed in the figures, the protrusions 2la and 21b which are integral with
the shift lever 18 are 20 alternately caused to bear against a
protrusion 7 (Figures 1 and 10) that is forned on the frame 1 near the hone
position. of the carriage. Thus, the lever 18 is swng right and |l eft and,
at the-same time, it is noved up and-déwn by the inclined surfaces 22a to
bring a_sel ected one of the print 25 wheel s 13a and 13b to a print
posi tion. -7- Mounted at one end of the carriage 10 is a hammer |ever 23
whi ch extends above the print wheel 13. The carriage 10 is provided with a
shaft 25 which is Frx@dirhehesls linanfahibeintcepePriZ3 MSiLAEPT-0t at abl y
mounted on the 5 shaft 25. The hamer lever 23 is provided with a
recess 23a near the"93s¥es df bt PRPVIRA ('HENT # divle Afd throughestighnehe | ever 23
meets the centre axis of_ the print wheel 13. A flexible annular type belt
14 havi ng print ch&teevBet’s e¥ERGS; QAP IUAEIEALL R TIR SFIGURRS t he pri nt
wheel 13. 10 A ha r 24 is arranged to bear agai nst the back surface
of a selected one Bf2EhE ’pF?‘ﬁ?“dcﬁ%l‘?'-ééi'fé%s‘%5ﬂ’8ns’cq?esbﬁaﬁF héhe leyer A

hammer 24 _may be actuated to flex_a portign of the type belt 14 so as to

cause a selected p éﬁf’%‘hé"&‘&c‘l@e‘fe 1% t%"epPSt?rtder%tlﬂ"ﬁg‘gﬁl'?a"ferlgn‘f *he back

surface of the typgrotrusion 2la, extends perpendicularly, whereas the other

protrusion, namely the protrusion 21b, extends obliquely.

N Two projections 19, having inclined surfaces which face away
from each other, are formed at opposite sides of the lower

10 surface of the lever 18. The shift levef 18 is placed on
trapezoidal guiae members 22 which are provided on the
carriage 10 and which have upwardly inclined surfaces 22a
and top surfaces 22b. .The-inclined surfaces 223 are disposed
on opposite sides of the shaft 11 on the carriage 10, &dnd

15 | - face away from each other. The projgctions 19 are sandwiched
between the lever 18 and the guide members 22. Each time the
carriage 10 moves past a point close to its home position
lying at the left end as viewed in the fiqures, the protrusions
2la and 21b which are integral with the shift lever 18 are

20 alternately caused to bear against a protrusion 7 (Figures
1 and 10) that is formed on the frame 1 near the hoﬁe
position of the carriage. Thﬁs, the lever 18 is swung right
and left and, at the same time, it is moved up and down by the
inclined surfaces 22a to bring a selected one of the print

25 wheels 13a and 13b to a print position.



15 belt 14 and thus into the printing position. The hamrer 24 is
mounted within the print wheel 13 so as to be rotatable in the plane in
which the print wheel 13 is nounted. A spring 28 always urges the front end -
of an arm 24a of the hamrer 24 in a counter-clockwi se direction as  viewed
in the figures so 20 ~that it always faces away fromthe paper to be
printed in the direction of rotation of the print wheel 13. Thus the spring
28 urges the hammer 24 towards an’initial or inoperative position, i.e.
away froma printing position. At the beginning of the printing procégé

the arm24a is opposite to a 25 protrusion 16 which is formed on the
rear surface of the print character 15 placed there at that tine. - 8-
Protrudi ng outwardly.fromthe hamer Iever 13 near the position at which it

is mounted is a shaft ég‘”? |dgh :°§’8I:?O| e thgtg&rgl %%/ 1WI %Q%E agmer | ever

23. The shaft 27 exten perpen _ |rect|on in
which the 5 carglLage r | K a rocking

novenent i s rotat at]JT’V m%gnv&la% saﬁéf4 %ég paﬁe%&% |1% féever 26 havi ng
a proj ection 26a. Ing Logkigng, ﬁ%@ia@wi& oL 2025 Qi DRl ol £156AN SWI NG in

t he sane plane as Fhe SO as to actuate the latter and can al so

swing. per pendi cul athyeel, che namak® 1d18:PIABRIA BdERY iduhediBh G4 SW NgS
so as to avoid actua i ng f% att As the carriage 10 noves forward,
to the right as vi gi‘@ﬂ:_hﬂ. e AdnfbE e.&dvei'@ Rk PreGidedwifin a recess
23a near the position ;t which the front end of the
hammer lever 23 meets the centre axis of the print wheel g?J
13. A flexible annular type belt 14 having priht characters
15 (Figure 4) thereon extends around the print wheel 13.
10 A hammer 24 is arranged to bear against the back éurface of
a selected one of the print characters 15 on the print wheel
13. A hammer 24 may be actuated to flex a.portion of
the type belt 14 so as to cause a selected print character
15 to protrude outwardly from the back surface of the type
15 belt 14_and thus into the printing position. The hammer
24 is mounted within the print wheel 13 so as to.he rotatable ' W/
in the plane in which the print ﬁheel 13 is mounted. A spring
28 always urges the front end of an arm 24a of the hammer 24
in a counter-clockwise direction as viewed in the figﬁres so
20 that it always faces away from the paper to be printed in ﬁhe
di:ection of rotation of the print wheel 13. Thus the spring
28 urges the hammer 24 towards an initial or inoperative
position, i.e. away from a printing position. At the beginning
of the printing process, the arm 24§ is opposite to a
28 protrusion 16-which is formed on the rear surface of the

print character 15 placed_there at that time.



of the rocking lever 26 comes into nmesh with the left hand surface of one
of a plurality of teeth 5a of a rack 5, the 15 rack 5 being fixed to
the frame 1 and extending in the direction of novenent of the carriage 10.
Thus t-he hanmer |ever 23 is caused to make horizontal rocking notion
relative to the print wheel 13. As the carriage 10 noves rearward, i.e. to
the right, upwardly inclined guide s@rfaces 5b (Figure 4), which 20

are forned at the right hand side of the teeth 5a, nerely swi ng the rocking
| ever 2Q:vertically. The guide surfaces 5b face away fromthe hone position
of the carriage 10. An ink roller 29, nmounted on the shift lever 18, is
supplied with ink froman ink cartridge 29a (Figure 2). - -9- Afirst worm
30 and a second wor m 4Brafrudingoberwaeliir drot he rarmerIsveed Jpasad kké to t he
guide rail 2 and to the rack 5. The wornms 30 and 40 are in nmesh with the
aforenenti oned pripisivhegelatgedchld dan ddwetedrisi aghaf) 27owhichate fhhmedrint 5
wheel 13 to select a desired print character. The two worns 30, 40 function
to nove the carri atreegaldiyomirbathe memmdr pevert 2andheoshadt Bhektmndsarri age to
its home position, and at the sanme tine, to feed the paper to be printed by
virtue of the factit hatineisbiomprarerddésjagete whe Higzactiopoimpivbie yhe oot hed 10
paper feed gear 80 (described later). The worns 30 and 40 have their
respectivé shafts FETAREE 49 PAVEEr MALAYRET PO HIEAR Dikge HECEHSIf ReREeTE As

shown in Figures 2 and 8, first and
is rotatably mounted on the shaft 27, the rocking lever 26

having a projection 26a. The rocking lever 26 is mounted
\y/ ’ so that it can swing in the same plane as the hammer 24 so
-as to actuate the latter and can alsa swing perpendicularly
10 _ to. the plane in which the hammer 24 swings so as to aveoid
actuating the latter. As the carriage 10 moves forward,i.e.
to the right as viewed in the figures, the projection 263
. of the rocking lever 26 comes into mesh with the left hand
surface of one of a plurality of teeth 5a of a rack 5, the
15 . rack 5 being fixed to the frame 1 and extending in the direction
of m@vement of the carriage 10. Thus the hammer lever 23 is
N/ _ caﬁsed to make horizontal rocking motion relative to the print
wheel 13, As the carriage 10 moves rearward, i.e. to the
right, upwardly inclined guide surfaces 5b (Figure 4), which
- 20 are formed at the right hand side of the teeth 5a, merely
swing the rocking lever 26 vertically. The guide surfaces S5Sb
face away from the home position of the carriage 10. An ink
roller 29, mounted on the shift lever 18, is supplied with

ink from an ink cartridge 2% (Figure 2).



second i nconpletely toothed wheels 32 and 42 are nounted on the ends of the
shafts 31 and 41, respectively. The first 15 I nconpl etely toothed
wheel 32 on the shaft 31 of the first worm30 is in mesh with an

i nternmedi ate gear 53 which rotates with another internedi ate gear 52. The
internedi ate gear 52 is in nmesh wwth a gear 51 nounted on the shaft of an
el ectric notor 50. The second +m®cenpl etely toothed wheel 42 on the 20

shaft 41 of the second worm40 is in mesh with a timng gear 60 (described
later). The timing gear 60 is in nesh with the internedi ate gear 52 awé has
twi ce the nunber of teeth of the inconpletely toothed wheel 42. Power from
the electric notor 50 is thus transmtted to the inconpletely toothed 25
wheel s 32 and 42 suchatfiiast tvoey 300had & sbaridweam 40 b doniilerheldlcarkw se,
respectively. First and second toothed |levers 34 - 10 - and 44 (Figures
5 and 8) havi ng onpetont modRedrphraidel ¢ot thelguidecspilcRi amd wo thel ch nake up
the toothless portions of the inconpletely toothed wheels 32 and 42,
respectively, areracktat aBhs wepmsti@damh 40 hares liafresh 3¢ th3they  forteme nioiomed
30,40, 5 respectively. Springs 35, 45 urge the first toothed | ever 34
and the second t csihedheed geanqlyopcitve sarzinge clube aotatodheirrdnt
respectively. The first and second toothed |evers 34, 44 are retained by

st opper s 536, 46 ré8pbckd telspleet Juiesigpd Rrifgbssharaskerat Theht¥p WOFBS make up

the toothless portions. 10 A selector lever 70 (Figures 5 and 8)
i s operabl e 30, 40 function to move the carriage 10 albng a line of print

‘and to return the carriage to -its home position, and at the

o/

13

same time, to feed the paper to be printed by virtue of the
fact that the worm 40 engages with an incompletely tcothed
10 . paper féed gear 80 (described later). The worms 30 and 40
have their respective shafts 31 and 41 protr;ding from one side
of the frame l. As shown in Figures 2 and 8, first and
second incémp;etely toothed wheels 32 and 42 are mounted
on the ends of the shafts 31 and 41, respectively. The first
i5 incompletely toothed wheel 32 on the shaft 31 of the first . worm
30 is in mesh with an intermediate gear 53 which rotates with
anotheriintermediate gear 52. The intermediate gear 52 is in v/
mesh with a gear 51 mounted on the shaft of an electric
motor 50. The second incompletely toothed ﬁheel 42 on the
20 shaft 41 of the second worm 40 is in mesh with a timing
gear 60 (described later). The timing gear 60 is in mesh with
the intermediate gear 52 and has twice the number of teeth of
the incompletely toothed wheel 42. Power from the electric
motor 50 is thus transmitted to the incompletely toothed
25 wheels 32 and 42 such that they rotate clockwise and cownter-

clockwise, respectively. First and second toothed levers 34



fo withdraw the toothed | evers 34 and 44 fromthe toothl ess portions of the
I nconpl etely toothed wheels 32 and 42, respectively, directly or via a
return lever 63. The selector lever 70 is pivotally nmounted on a shaft 3 ,
nmounted on'the 15 franme 1, and has five arns. The first arm indicated
by numeral 71, extends into the region in which a trigger |ever or armature
79, novable by a trigger electromagnet 78, operates to actuate the arm 71.
The second arm indicated by numeral 72, can enter the region in which the
second i9ot hed | ever 44 20 _.rotates, to withdraw the tooth 43 fromthe
toothl ess portion. The third armconstituted by an operating arm 73, is
further rotated by a cam6l1 (Figures 5 and 6) fornmed on the back of the
timng gear 60. The operating arm 73 has a shoul der 73a which is adapted to

rotate the return Leves (Bgdbes 5 and @Y Maing|dAE ko8 337A8a fdr tdbedlr M
I ndi cated by nuneral 74, (Figures 2 and 8(c)) is pressed against a |ock

lever 84 which is mpurbsskcRiivdliS PRARAndREGEp 3Rar tddlh1ed2epbakn er 84,
when in a | ocking position, nakes the shafts 31, 41 of tﬁe wor ms 30, 40

stationary. The fi{hd inedlplbtely toothe@Ndic6dd &d &8 RRPTRLpddive By ,provi ded to
enabl e the selector lever 70 to be rotated counter-clockw se via a return
spring 65 which i samt retathdlly rehmsshot theasmafEs 3@nd3lt hé thet womrms| 80,63, As
shown in Figure 2, a pin 73b, fornmed at the 10 front end of the
operating asm 73 ofespeetiselpctSpritgsy@h, 45 urge the first toothed lever 34
and the sécond toothed lever 44 clockwise and counter-clockwise,
N réspectivelf. The first and sécond toothedllevers 34, 44
are retained by stoppers 36, 46 respéctively (Figure 8) at
positions at ﬁhich they make up fhe toothless portions.
10 A selector iever 70 (Figures 5'and Bi is operable
| to withdraw the toothed levers 34 and 44 from the toothless
éortions of the incompletely toothed wheels 32 and 42,
respectively, difectly or via a return lever 63. The selector
lever 70 is. pivotally mounted on a shaft 3 mounted on the
15 frame 1, and has five arms. The firég arm,.indicated by numeral
71, extends into the regibn in which A trigéer lever or armature
79, mcvable.by a trigger electromagnet 78, operates to actuate
the arm 71. The second arm, indicated by numeral 72,'can
enter the region in which the sécond toothed lever 44
20 ' rotates, to withdraw ﬁhe tooth 43 from the toothléss portion.
The third arm constituted by an operatin§ arm 73,'is further
rotated by a cam 61 (figureﬁ 5 and 6).formed on the back
of the timing'gear 60. The operating arm 73 has a sﬁoulder

73a which is adapted to rotate the return lever 63

25 counter-clockwise. The fourth arm, indicated by numeral 74,



70, bears on the cam 61. As can be seen fromFigure 6, the cam 61 has a
substantially elliptical form having two grooves 61c through which the pin
73b can pass. Wen the trigger lever 79 is pressed against the arm 71 of 15
the selector lever 70, .the pin 73b makes sliding contact with the surface
of the cam 61 which extends froma point 6la |lying on the major axis of the
ellipse to a point 61b lying on the mnor axis thereof. The grooves 61c
are so designed that when the Fr?b@ér el ectromagnet 78 is energi zed 20.

for atine that is twice as long as usual, i.e. the tine taken by thews
timng gear 60 to rotate through.1800, they allow the pin 73b to be
Inserted into the grooves 61c so that the tining gear 60 is further rotated

cl ockwi se. The aforg g&;}tef onegdar gtnn;d %ygg e@S aaotlgﬁlrtlgvglpt on 25

the first toothed |l'evéer 34 to mnthdraM/lt e t oot hl ess - 12 -

portion of the firsl {Mcanpd gl(,gll“yedt ggtg?,gdpaggee}_eeﬁzgea@gorqthgribgkever 63 is

nounted on the shaft 62 of the timng gear 60 so aS to be slidable and

rotatabl e thereon. ﬂé‘l’a@p a&hewrféarm egeoéanaep%efﬂem hgailsatiid REa Qi Nt of a
line of print, i.e. |.ef t roSt™ position as viewed in the

figures, a protrusu@.n @.8afoihetb&measm agesth@ibmgurhe 2isdad, formed in
this position pushes the return | ever 63 upwards agai nst the action of a

spring 64.gThen theng{aiteg Kp nxirat e7s t ke ;r:ebm&a i:e\ee:rabﬁa'% tabockwi se as
viewed in the figures until the -
selector lever 70 to be rotated counter-clockw;se via
a return sprlng 65 which is stretched between the arm
75 and the return lever 63.
As shown in Figure 2, a pin 73b, formed at the
10 front end of the operating arm 73 of the selector lever
70, bears on the cam 61. As can be seen from Figure 6,
the cam 61 has a.substantielly elliptical form having
two grooves 6lc through which the pin 73b can pass. When
' the trigger lever 79 is pressed against the_arm_71 of
158 the selector lever 70, the piol73§ makes sliding contact
with the eurface of the cam 61 which extends from a point
6la lying on the major axis of the.ellipse-to a point GLE
lying on the minor axis thereof. The groovee.GLE are so
designed that when the trigger electromagnet 78 is energized
20 for a time that is twice as long as usual,.i.e. the time taken
by the timing gear 60 to rotate through 180°, the§ allow
the éin_73§ to be inserted into the grooves 6;5 so that
the timing gear 60 is further rotated clockwise.
The aforementioned return lever 63 is adapted to act on

25 the first toothed lever 34 to withdraw it from the toothless

pry



10 return |l ever 63 rides on a step 4 (Figure 9) fornmed on one side
surface of the frame 1. In these circunstances, the return |lever 63 is not
i,n engagenent with the first toothed | ever 34. Wen the return lever 63 is
urged counter-cl ockwi se by the operating lever 73, it disengages fromthe
step 4 15 and noves downwardly into engagenent with the first
toothed | ever 34. The paper-feed meechanismis equipped with the structure
shown in Figures 1, 2 and 7. More specifically, a paper-feed wormshaft 81
has thrég helical grooves 82 which are spaced 0 20 90 from each
other on a circle not lying on the path in which the carriage 10 travels.

Rotary driving force Sl to.th rmshaft 81 frgmthe second -
wor m ZO vi a tﬁe |ncorr% e e?r&t oo’frh dnbcgﬁgfe:\fleg&Pﬁe Q-Qge%i"ghii Ht%Rhed
to one end of the a r | h aper. . Usual |

the |l ock |ever \tA%g%Q ?ét gé gﬁaéée%e?xget%gn%%p%r? o3 atﬁ’lmc "’yar %Osof a disk

a3 mei ntai ns 1 he  paRek, ke 93609 anq Fodilat leatthgrﬁo%s'ttontmgfertsatgfhfoggth

in mesh with the second worm e se ector ever I ot

a large angle to pygh,d ; t co arm 73, the
di sengaged i nconpl eit%efyawtﬁgot edé%ggyé?ééeg% gear Slégé §If Br£He P%s br ought

into mesh with the «ggcQignigy gbéﬁleu £ $ReR0: BN Chighle ONat HRedhsions3,
mhereby t he paper feed gear

28a of the carriage 10 (Flgures 2 and 9) formed in this
position pushes the return lever 63 upwards against the
\—/ ‘action of a spring 64.-Then the spring 65 rotates the return
lever 63 clockwise as viewed iﬁ the figutes until the
10 return lever 63 rides on a step.4 (Figure 9t formed on one
side surface of the frame.l. In these circumstances, the
return'lever 63 is not in engagement with the first toothed
lever 34. When the return lever 63 is urged counter-clockwise
by the operating lever 73, it disengages from the step 4
15 and moves downwardly into engagement with the first toothed
- lever 34.

The paper-feed mechanism is equipped with the structure
shown in Figures 1, 2 and 7. More specifically, a paper-feed
worm shaft 81 has.three helical grootes 82 which are spaced

20 90° from'each other on a circle not lying on the path in which
the carriage 10 travels. Rotary'driving force is transmitted
to the worm shaft Sl from the second worm 40 via the
incompletely toothed pepet feed gear 80 which is attached to
one end of.the worm shatt 81 for feeding the paper. Usually,

25 the lock lever 84 that acts on a retaznlng portion 83a

(Figure 7) of a disk 83 maintains the paper feed gear 80



rotated. Then a helical gear 87, that engages the helical grooves 82,
rotates a paper-feed roller 85 (Figure 1) on a shaft 86 of a gear 87 to the
next line of print. 10 The printer further includes . a pressure .
roller 88 (Figure 3) which rolls on the paper-feed roller 85, a surface 90 -
(Figure 1) for guiding the paper, a platen surface 91 (Figure 3) that is
opposite to the print wheel 13, andia-rotary encoder 92 (Figure 3) that is
in mesh with 15 the first worm 30 and rotated by it. The nmanner in
which the printer operates is described below Selection of Print ‘ot
Characters Wien a print character is selected,the trigger electromgnét 78
IS not energized. In these circunstances, as shown in 20 Fi gure
8(a), the spring 65 urges the selector |ever 70 counter- clockw se. The
operating arm 72 Gt #IROsielasciigre dves per 18 mRsihpvidy thetsecerd #RERregion in
whi ch the second toothed | ever 44 turns, while the operating arm 73 of the
sel ector |ever 70+Ps Wher the selacter VR 1he&ovasesrthacaghd 43%9eThys, t he
first 25 ' and second toot hed | evers 34, 44 bear  on the stoppers 36,
46 respectively, Sf8H tAaRUSHEM legkileven 84 Y Meaps |of {fp second 14 _ -

t oot hl ess portions of_the first and_second inconpl etely toothed wheels 32
o 42 Thar | s amed . B G PteRonn SR E et te SO SRR KRS SheF BPo 4

operative_posi tiogg L1, W el NEY RS Lnd NELEARSID 35' P Lol ey t N ouah

a&ting on the disk 83, whereby.the paper feed gear 80 is
rotaﬁéd{ fhen a helicél gear\87, that engages the.helical | k_)
groers 82, rotates a paper-feed ro;ler 85 (Figure 1) on
a shaft 86 of a gear 87 to the next iine of print.
10 The priéter further includes a pressure roller 88
(Figure 3) which rolls on the éaper-feed roller 85, a
surface 90 (Figure-l) for guiding the paper, a platen
surface 91 (Figure 3) that is opposite to the print wheel
13, and a rotary encodg; 92 (Figure 3) that is in mesh with
15 .the first worm 30 and rotated by it. The manner in which the printer

operates is described below.

U

Selectioh of Print Characters
_Wheﬁ A print character is selected,the trigger electromagnet
78.is not energized. In these circumstances, as shown in
20 Figure 8(a5, the'spring 65 urges the selector lever 70 counter-
_clockwisg. Tﬁe opergting arm 72 of the selector ‘lever 70 is
disposed outside the region in which the second toothed lever
44.turns;.whi;e the operating arm 73 of the selector leyer
70 is not in.contact with the return lever 63. Thus, the first
25 and seéond toqthed levers 34, 44 bear_on.the s;qppers 36,

46 respectively, such that their teeth 33 and 43 fill the



[

5 drive transm ssions which respectively include the toothed wheels
32, 42. Accordingly, the first worm 30 receives rotary driving force from
the gear 51 on the shaft of the notor 50 via the first inconpletely toothed
wheel ‘32 and the internediate gear 53. The second worm 40 receives 10
rotary driving force fromthe gear 51 via the second inconpletely toothed
wheel 42, the timng gear 60, d_the internmedi ate gear 52. In these

ci rcunstances in which both the worms 30, 40 are rotated simultaneously for
a predetgrmned length of time, the print wheel 13 is 15 t herefore
rotated until the designated print character 15 is brought opposite to the

pl aten surface 91 apgdnikds %oPEidi‘sz'6‘:9tHQSf!:.E:EQrhnd"\é'@éo%dti‘x%cﬂéie@[elymee| gear
12 that is in mesh with the worns 30 and 40 naintains the carriage 10

stationary in that posinelOfheeZd 32 and 42MOMGEENs 86 QAG, el B Rf afy i Nt and
Printing Wien the designated print character 15 has been so brought into

the printing positig8contifeodthé@aeiesd 0a} raMasNah JRracivNEsita6as ((RY nMeans
not shown) for the time taken by the timng gear 60 to nake a 1/4

revol ution. Then, aghidhO¥hey Pextfit the trafum@Bén86Ph)aritd@nkéugyere | ever 79
attracted by the el ectromagnet -15- 78 rotates the selector lever 70

cl ockwi se \W§ a the agatitet ethnamissibnd hhick aspectikelyopatnidenthaattovthddt 0 be
inserted into the region where the second toothed | ever 44
wheels 32, 42, Accordingly, the first worm 30 receives
rotary driving force from the gear 51 on the shaft of the
Y motor 50 via the first incompletely toothed wheel 32 and
the intermediate gear 53, The second worm 40 receives
10 rotary driving force from the gear 51 via the second
incomplei:ely toothed wheel 42, the timing gear 60, and
the intermediate gear 52. In these circumstances in which
both the worms 30, 40 are rotated simultaneously for a
predetefmined length of time, the print wheel 13 is
15. therefore rotatéd until the designated_print character
15 is brought opposite to tﬁe platen surface 91 and into
a printiné-position, while the print wheel gear 12 that is in

mesh with the worms 30 and 40 maintains the carriage 10

stationary in that position.

20 Movement along a Line of Print and Printing
When the designated print character 15 hgs been so
brought into the printing position, the trigger electroﬁagnet
78 is energized (by means not shown) for the time taken by the
timing gear 60.to make a 1/4 revolution. Then, as shown in

25 Figure 8(b), the trigger lever 79 attracted by the electromagnet



rotates, bringing the |lever 44 to a stop. The tooth 43 of the 5

|l ever 44 is withdrawn fromthe toothless portion of the second inconpletely
t oot hed wheel 42, whereby the lever 44 cones out of nmesh with the tining
gear 60. Meanwhil'e, the return |l ever 63 does not engage with the operating
arm 73, although the selector Iever 70 rotates as described above. 10

The | ever 63 therefore remains situated on the step 4 of the frane 1 and is
not in contact with the first _toothed lever 34. The first inconpletely

t oot hed wheel 32 therefore réceives rotary driving force fromthe notef 50
via the internedi ate gear 53. 15 Thus, the print wheel gear 12
Is driven by the first worm 30 that continues rotating; so that the gear 12
rolls on the secondswotatel) thbisshettonrielersatdlonkrise Tig thy one rotation
of the first worm 30, the carriage 10, in unison.-with the rotation of the
worm 30, is noved tctuatedrarghfli fhbs Zeuses the (aperaring HM A2 Bo®Ftion. At
the sanme tine, the projection 26a of the rocking | ever 26 is pushed by a
tooth 5a of the r aghseFtedimtdsthehseqionnyhegscte sgconfhtoorinfelevrE 4 23,
which is carried by the rocking |lever 26, is thus rotated

count er - cl ockwi se. ratates hHaghranthe ke¥er 44 &p 3 stomy The tooth 43,8ftthgnt end
of the hamer | ever. 23 and which is biased -16- cl ockw se the spring
28, is pressed agaiedsr #hels EhhIaT FE80 dihet F@pt&é%?%ﬁaf’é’t?npﬁ ﬁ‘)l“echar act er

15, thereby inpactin
y 1 eé%nd 1ncompletely toothed wheel 42, whereby the lever 44

comes out of mesh with the timing gear 60. Meanwhile, the
return iever 63 does not enoage with the opereting arm
73,'altoough the'selector lever 76 rotates as described above.

10 The'lever 63 therefore remains situated on the step 4 of the
fraﬁe 1 aod is not in cohtact with'the first'tocthed lever
34. The first incompletely toothed wheel 32'therefore
receives rotary driving force from the motor 50 via the
intermediate gear 53. '

15 " Thus, the priht wheel gear 12 ie driven by the first
‘worm 30 that continues rotating, so that the gear 12 rolls on
.the second worm 40 which is made stationary. During one &
rotation of the first'ﬁorm 30, the carriage 10, in unison with
the rotation of the worm 30, is'moved to the right into

20 the next print position. At the same tzme, the proyection
26a of the rocking lever 26 is pushed by a tooth 5a of
the rack 5 towards the print wheel 13. The hammer lever
23, which is carried by the rocking lever 26, is thus
rotated counter-clockwise. Then, the hammer 24, which is

25 at the front end of the hammer lever 23 and which is biased



fhe print character 15 against the paper. This condition continues until
the projection 26a of the 5 rocking | ever 26 gets over the

| ast-nmentioned tooth 5a of the rack 5. -During this period, the print wheel
13 rotates: further clockw se. The hammer 24 rotates with the wheel 13 about
the axis of the recess 23a at the front end of the hamrer |ever 23 while
the front end of the arm24a of th hanmrer 24 is maintained in
abutment with the back surface of ?ﬁe print character 15. In this way, the
charactgg 15 is rolled and pressed on the paper to provide a clear printed
character or the like on the paper. As the carriage 10 continues to nove to
the 15 right, the projection 26a of the rocking lever 26 falls

bet ween teeth 5a of the rack 5. The spring 28 which acts on the hamer

| ever 23 then rotates the hamrer |ever 23 cl ockw se, noving the hamer 24

away from the back swckace sf éh@eszli}:ﬁh?tzémﬁé Frkbdedl Rgaihl38Munet BEahammer 24
Is then rotated further 20 ockwi se by the action of the spring

28 and returned to §{i2a60@ thdResSitPuPed @rEﬁtQ'éﬁEré&e§Q.SaStﬁéiebf imBading
initial position preparatory to the next printing After the

timng gear 60 makegnedpdimt ERatQALtdd QB ddaihbt ShEBguper, the trigger
el ectromagnet 78 is again de-energized (by means not shown). This causes

the pin 73b (Fig. 6) atrhidecdridiBiort@En€inubbanRErtke fitbjaction326d ofthene
sel ect or lever 70 to nove
5 rocking lever 26 gets over the last-mentioned tooth 5a of
the rack 5..During this period, the print wheel 13 roﬁates
further clockwise. The hammer 24 rotates with the wheel 13
about thg axis of the recess 23a at the front end of the
hammer lever 23 while the front end of the arm 24a of the
10 hammer 24 is maintained in.abutment with fhe back surface
of the.print character 15. In this way, the character 15
is rolled and pressed on the papér to provide a clear printed
characﬁer or the liké on the paper.
As the carriage 10 continues to move to the
15 right, the projection 26a of the rocking lever 26 falls between
\3/ teeth 5a of the rack 5. The spring 28 which acts on the hammer
lever 23 then rotates the hammer lever 23 clockwise, moving
the hammer 24 away from the back surface.of the print
charac;er ;5. Then, the hammer 24 is then rotatea further
20 c1§ckwise by the actiﬁn_of the spring 28 and returned to the
' coﬁdition shown in Figure 4, so as to be in an initial position

p;éparatory to the next printing.



5 onthe elliptically shaped cam 61 forned on the back surface of the
timng gear 60 fromthe point 6la lying on the nagjor axis to the point 61b
| ying on the m nor axis. Subsequently, the pin 73b noves away fromthe
surface of the cam6l1 while followng an orbit A w thout noving into the
groove 61c. Then, the selector 10 | ever 70 rotates counter-clockw se and
returns to its original positionl?7when the second toothed | ever 44 returns
to the toothless portion of the second inconpletely toothed wheel 42. Thus,
the second toothed | ever 44 cones into nesh with the timng gear 60,

t hereby ensuring that both the worns 30 and 40 are rotated. 15 In this
‘way, the apparatus atgessehe UWinifd dele cvehekds aniaf rédAubfod iRrdmE character. .
Carriage Return and Paper Feed When the carriage 10 reaches the right hand
end after themnpreedttie cdogpli dndcalitisnet 018 YW eiFalf QleReistglifedyg t O
another 20. line arises during such a procedure, the trigger el ectronmagnet
78 is energi zadafhyotBmdenNOt TEI0 WaYsdsOEhé pliih MBLWIFL)) 65 dtWelie faénd Ona as
the time taken to nove the carriage along.-a line of print, i.e., the tine
taken by the ehdiaigtgeapetdting amit a3 @£t hiiosghectB8[ Bavek. 70Thkemoviehe sel ect-or

| ever 70, against which the trigger 25 lever 79 is pressed, rotates.

cl ockwi se 5 n thettearkblipgycaldyi shapké cam 61 Brmed onetp@ hacloperfddeon. Thi s
causes the operating arm 72 of the selector lever 70 to nmaintain the second
“toot hed | ever ofi4&het binipgagear ehifaer ghei PRLNENELE A¥bRATER sthenmaforr axka y noticn

to the second ' _ _
to the point 61b lying on the minor axis. Subsequently, the

pin'73g_moveé.away from the surface of the cam 61 while following 7
an orbit A without moving into the grcove'Gig. Then, the selector
10 1éver 70 rotates counter-cloékwise and returns to its original
position,.when the second toothed lever 44 returns to the toothless
portion of the second'incompletely toothed wheel 42.'_fhus, £he
second toothed'levef 44 comes ‘into mesh with the timing gear
60, thereby.ensuting that both the worms 3d and 40 are rotated.
15 In this way, the apparatus is set up for the selection.of the
next print éharacfer. |

Carriage Return and Paper Feed

When the carfiage 10 reaches the.right hand end'after the
procedure'described ébbve, or when the need to.move to another
20 liné érises during.such a procedure, the triggef eléctromagnet
78 ié energized (by means not shown) for a time which.is twice
as long as thé tiﬁe taken to move the carriage élong a line of
print, i.e., the time taken Sy the timing gear 60 to rotate through
o

180°. Then, the selector lever 70, against which the trigger

25 lever 79 is pressed, rotates clockwise in the same way as in the



worm 40. 5
making its first 1/4 revolution, the pin 73b at the front end of the
operating arm 73 of the selector lever 70 noves fromthe point 6la |ying on
the major axis of the elliptically shaped cam 61 to the point 61b |ying on

t he m nor

In these circunstances, while the timng gear 60 is

axis thereof. As the timng 10 gear 60 continuesto turn, the

pin 73b enters the groove 61c as_ifgji_cat ed by the orbit Bin Fig. 6,
whereby te permit further clockw se rotation of the selector |ever 70.
Then, asssshown in Fig. 8(c), the selector lever 70 rotates the return |ever
63 counter-clockwi se by nmeans of the shoul der 73a of the operating 15
As shown isBrddodng Hpayatiohe rmaksirdaubey @hebherdbi-cghahaszbeernin

73.

engagenment with and situated on the step 4 of the frame 1,

arm

t hen rotates and

cones out of ceailectrwedvertitetStmaandainlhrd aatdey tocddivdSPvienHH 4 EdildRESy L he

| ever 63 to drop toward the franme 1 (Fig. 9(b)).

The front end of the |ever

63 is placed i intdreruPfing tisgitoansmiesiont b2 rotasyt mboindnhed dhevescodd rotates to
t hereby nake the first toothed | ever 34 stationary (Fig. 8(c)). Then, the

tooth 33 of thwofn =8t toothed lever 34 is withdrawn fromthe toothl ess

portion of the first inconpletely toothed wheel 32. As a result, the
transm ssi dn of rot &ryehese idacyRsEaners ., wiridienthl 4imir@bgearEQrissgaking
. -19- This condition |asts even after the tim ng gear 60 has
rotated throughtEOFEY 1Y 4 FRTOLMEORr | {hGePine(7aR ato iy fEent7 gnhRf Bhen

i nterrupted.

10

15

20

25

operating arm 73 of the selector lever 70 moves from the point
6la lying on the major axis of the elliptically shaped cam 61

to the point 61b lying on the minor axis thereof. As the timing
gear 60 continuesto turn, the pin 73b enters the groove 6lic as
indicated py the orbit B in Fig. 6, whereby té permit further
clockwise rotation of the selector lever 70. Then, - as shown

in Fig. 8(c), the selector lever 70 rotates the return lever

63 counter-clockwise by means of the shoulder_732 of the operating
arm 73. As shown in Fig. 9(a), the return lever 63, which has

been in engagement with and situated on the step 4 of the frame 1,

- then rotates and comes out of contact with the step 4. Thereafter,

the spring 64 causes the lever 63 to drop toward the frame 1
(Fig. 9(b)). The front end of the lever 63 is placed in the
region where.the first toothed lever 34 rotates to thereby make
the first toothed lever 34 stationary (Fig. 8(c)). Then, ﬁhe
tooth 33 of the first toothed lever 34.is withdrawn from the
toothless portion of the first ihcompletely toothed wheel 32.

As a result, the transmission of rotary motion via the intermediate

. gear 53 is interrupted.



de-energi zed. However, when the pin 73b at the front end of the operating
arm73 is released fromthe groove 61c in the cam5 61, the sel ector

| ever 70 is rotated again counter-clockw se by the action of the spring 65.
Then, the second toothed | ever 44 is rendered novable, and its tooth 43 is
returned to the toothless portion of the second inconpletely toothed wheel
42. Then, the second inconpletely toothed wheel 42 is brought into nesh
with 10 the timng gear 60 to rotat® the second worm 40. Accordingly, the
print wheel gear 12 receives a rotary driving force that is opposite i@
direction to the previous rotary driving force fromthe second worm 40.

Then, the print whesh, eated2of Ols, edN% LTl YALIL NG ok ket

stationary, 15 So e carriag I's re worm 30 to its

home position ?étatc% éh‘iﬁa&%ﬁ‘%&b %tﬂﬁ He E%“qg@“%&%&gﬁg&"gsi flad BEefr awl ngs.

When the carriage arrives at e sal eft protrusion 28a,

formed at one gndnf,i S;C%f:&?&‘?_xlr%n PhS B2 is'ji_zeiw{-etth!érf‘:dnﬁvﬁrfd g8 upward

onto the step 4 through a hole 6 in the frane 0 fromthe back side, as

shown in Fi gS. 1 GheAdng Drm 7371k S-TaKESs teR6n SHROGbOLO S 120 |LaUEE a4
novabl e, restoring it to its original state as shown in Fig. 8(a). Wen the

carriage 1Q i sefD¢hoGeastort Qeddie70 afst rofdted Mglif Cdoufiter2BodMwiblie rocking
| ever 26 which is engageable with the teeth 5a 25 of the rack 5 passes

over the inclimednsddtaseorobhd EbgingdF5 0N Then 2@he dd26nd itgbthdaanever des of
the teeth 5a while sw nging vertically
44 is rendered movable, and its tooth 43 is returned to the toothless
.+ portion of the second incémpletely toothed wheel 42. Then; the k.)
second incompietely toothed wheel 42 is brought into mesh with
10 the timing gear 60 to rotate the second worm 40.
Accordingly, the print wheel gear 12 receives a rotary
driving force that is opposite'in direction to the previous -
rotary driving force from the second worm 40. Then, the print
wheel gear 12 rolls on the first worm 30 which is kept stationary,
15 so that the éarriage 10 is returned by the worm 30 to its home
positioﬂ at the left hand end of the structure.shown in the drawings.
When the carriage 10 arrives at the said left hand end, a protrusion \‘)
28a, formed at one end of the carriage 10, pushes the return
lever 63 upward onto the step 4 through a holé 6 in the frame 1
20 from the back side, as shown in Figs. 9(c) and (d). This makes
.the second toothed lever 44 movable, restoring it to its original
state as shown in Fig. 8(a).
ﬁhen fhe carriage 10 is moving back to the left, the projection

| 26a of the rocking lever 26 which is engageable with the teeth 5a

25 of the rack 5 passes over the inclined surfaces-sg-(Fig.-4) on



about the shaft 27. Hence, the return operation is snoothly perforned

W t hout actuating the hanmmer |ever 23. Wen the selector |ever 70 noves
t.hrough a large angle 5 cl ockwi se, the front end of the operating arm 73
pushes the' |l ock | ever 84 downward, disengaging the front end of the |ock

| ever 84 fromthe retaining portion 83a fornmed in the disk 83 (Fig. 8(c)).
Then, the paper-feeding, inconpletely toothed wheel 80, which has not been
in meshwith the second worm 40, is rot&%d by the 10 spring 89 acting on
the di'sk83, whereby the worm shaft 81 comes into'nesh with the helica
teeth of the second worm 40. Then, the selector |ever 70, released fromthe
cam 61, rotates in the opposite direction, thus initiating rotation of the

second wor m 40 EheE IR EGRD I BEET Pt bR FEEMRACTDIAE, SSARFEE TerdRrYBh by t he
second 15 worm 40, al o_stgrts to turn, driving the helical gear 87
meshing with tAPYeFFtaPalr ddvedeBoe: KBS FSTRER OPEXFHED P EPTELY rol | er 85
(Fig. 1) on the shaft_86_of the\ggar 87 feeds theﬁpq er to the next line of
print. This opBFEFBR® CORtTHuBTHRT *PRSPEPT iX58% 10 returns to its Hone
posi tion, whereupon_t he, paper-feedin I n | et el.y _toot hed wheel 80
comes out of mesh wtH f’ﬁ% ss?é%%tr?é \i/\eovr%r% i‘gmﬁg%saégggﬁg ThEBF ¥8h%e of the

t oot hl ess rti Then ' £ .hed |80 is.agal

mai nt ai nedpés)t a{: ?%rlfg]r'ge’bi;'h% %o{’%%&gﬂe‘vgg é’ﬁteg%glél ?%\:{nﬁgl%usgﬁse%? ge(ﬂcrp?g of the

paper. Shift Oie\j:é‘rri @5 d@bﬁ@r&?SdiffngagingWﬂ%nfirgﬁ: & Bka&% %ché ie\;g}ved back

to its honme position from -
84 from the retaining portion 83a formed in the disk 83 (Fig. 8(c)).

o Then, the paper-feeding, incompletely toothed wheel 80, which
has not been in mesh with the second worm 40, is rotated by the
10 spring 89 acting on the disk 83, whereby the worm shaft 81 comes
into mesh with tﬁe helical teeth of the secend worm 40. Then,
the selector lever 70, released from the cam 61, rotates in the
opposite direction, thus initiating rotatiocn of the second worm 40.
The incompletely toothed wheel 80, which is drivep by the second
15 worm 40, also starts to turn, driving the helical gear 87 meshing
with the helical grooves 82. 'As a result, the paper-feed rollex
\‘j 85 (Fig. 1) on the shaft 86 of the gear 87 feeds the paper to
the next line of print; This operafion continues until the carriage
10 returns to its home position, whereupon the paper-feeding,
20 incompletely toothed wheel 80 comes out of mesh with the second
worm 40 because of the presence of the toothless portion. Then,
the incompletely toothed wheel 80 is again maintained sﬁationary

by the lock lever 84 so as to halt the feeding of the paper.

Shift of Print Wheel

25 When the carriage 10 is moved back to its home position from



the right hand side by the returning operation described above, one
protrusion 2la extending perpendicularly fromthe shift |ever 18 strikes
agai nst the protrusion 7 fromthe right hand side, the protrusion 7 being
provided on the frame 1 at a position imediately 5 before the hone - :
position.. The shift lever 18 is then rotated cl ockwi se about the sleeve 17
(Fig. 10(a)) and guided onto the upwardiyy -i nclined surfaces 22a forned on
the carrirage 10. The shift lever 18 is thus forced upwardly onto the tgp
surfaces 22b while rotating. The shift |ever 18 el evates the supportedsl0
print wheel 13 to place the print wheel 13b for synmbols (Fig. 10(b)) at the
posi tion which has been occupied by the print wheel 13a for nunerals. In

t hese ci r cunsttdficeightt lF?é"dcéﬁ"#pq By FHE0r 95 ALRS OPREAtIPR CeSFEIRedf #°Veel ect i ng
print characters and for printing characters to 15 print characters on
the next |ine %9f PROtRESiGR P42 ABUFHERT BSFPRACRLAEYpbRI™ FRS shbft HEVET dft and,
mai ntai ning the print wheel 13b for nunerals at the print pqsition. Wen

the carriage BHHIRPeIINFESRS PFIIPSHA dt “FBs FRS SAEh% MBRT tHEest™Pti ng poi nt

of the line of print, i

. .,_Wwhen th ' h | ust v.ed 1 20
or three prinf¥ BJé"TsLlF’Bn%%ﬁ’fn%\ﬁ?%‘ﬁ'd? n%’glgzéé }%gm%ﬁ?hgﬁsipﬁn&\&%m{)%%‘?%gyot her
protrusion_21 hat tga%?l elLRL Ot T udﬁg Ig{ﬁr %\lré/ Qg lIsh ndo L'toela of the
°pears o oﬁe& tTUsi '7on?e‘frame % ro?a%

shift lever 1 ears on protrusion Ing the shift
VB 35 SoerSEsonl e G o) eud S3EUY b iEsea Bl v o
The print upwardly inclined surfaces 22a formed on the carriage 10. The
shift lever 18 is thus forced upwardly ontoc the top surfaces - gu)
22b while rotating. The shift lever 18 elevates the supported
10 print wheel 13 to place the print wheel 13b for symbols (Fig. 10(b})
at the position which has been occupied by the print wheel 13a
fér numerals.
- In these gircumstances, the c;rriage 10 repeats the operations
for selecting print characters ahd for printing characters to
15 print characters on the next line of print while moving from
its home positioﬂ to the right and méintaining the print wheel 13b
for numerals at the prinﬁ position. When the carriage 10 moves \,J
three or four print positions from the starting point of the
line of print, i.e., when the carriage has just moved past two
20 or three print positions at which symbols are ordinarily printed,
the other protrusion 21b that has been protruded laterally by
the rotation of the shift lever 18 bears on the protrusion 7
on the frame 1, rotating the shift lever i8 counter-clockwise
(Fig. 10(c)). The shift lever 18 then moves dowh while guided

25 by the inclined surfaces 22a of the guide members 22. The print



- 22 - wheel 13a for nunerals is returned to the position previously taken
up by the print wheel 13b for synbols (Fig. 1Q(c)), thus making
preparations for subsequent printing of numerals. In the procedure
descri bed above, the operations for selecting 5 print characters, printing
characters along the same line, returning the carriage, and feeding the
paper are carried out using the two wornms 30 and 40 which rotate in
_opposite directions. The sanme operationg Jsy, however, also be perfornmed by
form ng %he worns 30,40 with oppositely directed helical portions and
rotating 10 .the two wornms 30,40 in the same direction. As described thus
far, in the apparatus descri bed above, the gear 12 rotating with the print
wheel 13 is in whesh Wa Fox inumexedswor mevmmbérts 8B¢ 4@siicchzmavecsslvect i vel y
rotated and stopped under the control of a control neans constituted by the
15 trigger el%ERoimgricthe7printpyleel bLinfoxtsomboks é¢Fignl &2t dl, yhusot at i ng
the two worm nenbers 30,40 sinultaneously. The carriage 10 is noved al ong a
line of print IRRKHRT PrRBATGHEORGLRY rfakerIuend pPrineingapf irageral@.is returned to
its honme position by halting the other wormmnenber 30. In this way, all the
operations of the pri'nfR§ Pspceduzg fegeriheds shaved Wienpperabionse fer tseyedtying
actuating one or .ot Q:Slr ort both of the two vvormi;ears while rotating the
motor in thé s&TE"UiTRERTERS af AT TirEi ThaS aCHsREs 2 lqet i EARML4RF vt eE Wening
printer can be greatly sinplified. In addition, the carriage 10 does not
have to be move eaaacf%a%e'lnlg?\% %fglﬁ’rgi El?e BERT TSP 1HETLE PBh BENDShe 5 return
sprl.ng or the ltbg%omgoibsgg&'eﬁt lvl){fcht poetaqgt An égpoasri].ge directions. The
N : : :
same operations may, however, also be performed by forming the
worms 30,40 with oppositely directed helical portions and rotating
10 the two worms 30,40 in the same direction.
As described thus far, in the apparatus described above,
~ the gear 12 rotating with the print wheel 13 is in mesh with
the two worm members 30,40 which are selectively rotated and
Stopped under the contfol of a control means constituted by the
15 trigger eleétromagnet 78. Print characters are selected by.rotating
the two worm members 30,40 simultaneously. The carriage 10 is
N moved along a line of print by halting one worm member 40. The
carfiage 10 is returned to its home position by halting the other
worm member 30. In this way, ali the operations of the printer
20 can be performed simply by selectively actuating one or other
or both of the two worm gears while rotating the motor in the
same direction at all times. Thus, the mechanism of the printer
can be greatly simplified. 1In éddition, the carriage 10 does

not have to be moved along a line of print against the action of

25 a return spring or the like. Consequently, the motor 50 and



- 23 - its associated conponents, which have previously occupied a | arge
space and raccounted for a considerable proportion of the price of the
printer, can be mnimzed in_size. This contributes to mniaturizati.on of
the whole printer, as well as ensuring |lower 5 cost and | ower consunptfon
of electrical power. Furthernore, since the gear 12 fixed to the print

wheel 13 is in nesh with the two wormy ers 30,40, the notion of the
print wheel 13 can be conpletely controllTed. Therefore, the positions of
the print characters 15 can be always detected 10 readily and certaisgfy
usi ng sinple detecting neans (not shown) for detecting the nunber of

rotations made, by 308 ma&n g?%%rtssi%e&'ﬂagetgﬁvmglvm gie& ey rdent

wheel 13. Addl%lona a con circuit (not .shown) "for these operatlons

can be made s upﬁéc%”&ﬁ@'a'chﬂt@B' £ aFdnkD&dransé "H'r%o&hﬁoﬂ rdfml:he price
character-pressing 15 means, constituted by the hamer -on the noving

menber, constitupted Hinkbe, CahhRfenhlzed SrS UL bmtshsoxt&@i:mg g de
means, constituted by the Tack 5, di sposed parallel to the worm menbers

30,40 to printpGhatacizAkson of tife PASH Bkntle, Md WeiChar ey lower
simul taneously with the shift of the carriage along a Iine of 20 print.

This perm tss ac&dthshdinbivel dofshiition dfnelderi¢daepbwdeen to print characters.
Addltlonally, since characters are printed while rolling the print wheel
13, it is possible rurthermore, vsihcantheggeak BRi fﬂ:ed toriye prant twheepri nti ng.
redi um 13 is in mesh with the tw§ worm members 30,40, the motion of
the print wheel 13 can be completely cont;olled, Therefore, | \_}
the positions of the print qharacters 15 can be always detected
10 readily and certainly using simple detecting means (not shown)
for detecting the number of rotations made by one worm and for
detecting the position_of the print wheel 13. 'Additionally,
a control cirguit_(not showﬂ) for these operations can be made
substantially simpler. Further, since the print character-pressing
15 means, constituted by the_hammer 24, on the moving memper,
constituted by the carrigge 10, is swung by the toothed guide
means, constituted by the rack 5, disposed parallel to the worm W,
members 30,40 to print characters, it is possible to print éharacters
simultaneously with the shift_of_the carriage along a.line of
20 print. This permits a sqbstantial reduction in the time.taken
to print characﬁers. Additionally, since_characters are printed

while rolling the print wheel 13, it is possible to form vivid

and good printed images on the printing medium.



24 In our co-pending application No. 8524849 (Serial No. 2179301), whi ch
relates to a printer whose preferred construction is the sane as that of
t:he present application, we have disclosed and clained a printer conprising
first and. second 5 paral |l el worm nenbers which are spaced apart from
each other; a nmotor; first and second drive transm ssions for respectively
transmitting drive fromthe notor, or #fom means drivingly connected
thereto; to the worm nenbers; a carriage which carries a print wheel gear
the pring wheel gear being disposed 10 between and in nmesh with both
t he worm nenbers, the print wheel gear being drivingly connected to a print
wheel ; and control neans for selectively controlling the transm ssion of

drive through one or hoth of the.first.and.secqnd ' t ransm SSi ons so
that, when both V\ormfr)?e?rglércs? Bg%di%taé’tpéﬁc%%m e gjrzr,é‘ﬁ? ARe5iR 3§/°Tor a

predet er mi ned | engyly g bhi®, r4fiRePidh WISEL: idhobfURbEL L8 ARG

position at which printing of a selected character e pri-
be effected; whengt big fshhdtasPidP BEMHNRS piesehPt Alptdcdtbnl R RAROND WOrm
nmenber is maintained stationary, the carriage, together wth 20 t he
print wheel, is n@¥erbsdUONG @1dim@ HfprPhtdH coiprasPhy/ eird0RGl tdedbrdl
direction; and when the first worm nenber is maintalned stationary while
t he seconsl wor m papbklreli Sormohadbads wHiehCare spired hpyet Pom wbdH okher;pri nt
wheel, is noved in the opposite |ongitudinal direction.

a motor; first and second drive transmissions for respectively

transmitting drive from the motor, or from means drivingly
connected thereto, to the worm members; a carriaée which
carries a print wheel gear, the print wheel gear being disposed

10 between and in mesh with both the worm members, the print
WHeel gear beiﬁg drivingly connected to a print wheel; and
control means for selectively controlling the transmission of
drive throdgh one or both of the first and second drive
transmissions so that, when both worm members are rotated

_15 simultaneously for a predeterminéd lenéth of time, the print
wheel is rotated to an angular position ét which printing of

\~/ "a selected character on the print wheel can be effected;

when the first worm member is rotated but the second worm
member is maintained stationary,.the carriage, together with

20 the print wheel, is moved along a line of print in a given
longifudinal direction; and when.the first worm member is
maintained stationary while the second worm member is rotated,
the carriage, together with the print wheel, is moved in the

opposite longitudinal directionm.



CLAI MS 1 A printer having a print wheel which drives a flexible
menber, the flexible member being provided with -print characters; a hamer

V\II’]I_C_I’]_,__MA:I.E‘.D——I-—H——a——pf‘I"TT‘L’Tng position, is engageable with the flexible menber =
to flex a ort| the latter so as 25) effect printing of 'a

sel jtm E\M he hamrer being carried by a hamer |ever which is

r ot a carriage; urging neans for urging the hamrer away
fromfhe pr|nt|ng position; a toothed rack which is fixed to a frame ef the

printer and which extends in the direction of novenent 10 of thewt
carriage; and a rocking | ever whg ghsi veggageable with a first tooth
surface of the rack so as to brimg the namrer into the printing position,

the rocking | ever also being engageable with a second tooth surface of the
rack so as to be swung thereby into a position in which it cannot effect
movermrent of 15 1. tHephinteerhaving a prinpmihaebwhich glravesed Flexdbdem 1 in
which the flexible nmenber is provided wwth the print characters on a front
surface t her eof ,memher h&heeflexible nppbarhbeing nrovigepodithi printpelargeters;
engageable with the rear surface of the flexible nmenber. 20 3. A
printer as clai redamercFhigh.ovhen (pjz Rrireing eosisien mishensageable il ar

‘type belt, the ha unted_ryadi al | |n r of the type belt.
4. A print er*®s %ﬁx&ﬂ%g‘e ey f)ieé‘cécﬁ et & %% IRhThSP 1 £Prst rack
tooth Surg ch | Sef%gcr:t?nggntfn% gé faegglehc ed ci’t@ztr‘faﬂcl:ter, the hammer being
ca;ried by a hammer lever_ﬁhich is rotatably mounted on a
carriage; urging means for urging the hammer away from_the
printing positién; a toothed rack which is fixed to a frame
of the printer and which extends in the direction of movement
10 of the carriage; and a rocking lever which is engageable with a
first tooth surface of the rack so as to bring the hammer into
the printing position, the rocking lever also being engégéable
with a second tooth surface of the rack so as to be swung
thereby into a position in which it cannot effect movement 6f _
15 - the hammer.
2. A printer as claimed in claim 1 in which the flexible Y
member is provided with the print characters on a front surface
thereof, the hammer, when in the printing position, béing
engageable with the rear surfacé of the flexible member.
20 3. A printer as claimed in claim 2 in which the flexible member
is an annular type bel;, the hammer being mouﬁted radially inwardly

of the type belt.



Hbvenent of the rocking lever, the second rack tooth surface being arranged

to effect vertical rocking novenent of the 5 [mll]mﬂmﬂm m
printer as claimed in any preceding claimin which l mu as
vertically separated first and second portions, means beirg provi

effecting vertical novenent of the print2éheel so as to bring e!ther the
first portion or 10 the second portion of the print wheel into the
printing position. 6. A printer as clained in claim5 in which there is
a shift %ever whi (ih supports the print wheel and is rotatably nounted on
the carriage, the*shift I%Febésnglae‘ﬁgég‘é’ab’l‘ié RFFF?f“I‘E claim ip mhikely part so

. b t at ed det er m_ned I tud] mpvenent of the
2Zr£?ag:, r1(:)h2 ghl %Felrfg'ver i ?%ggc%"frrff"é@é‘s %aﬁée u%fq?tetf‘&féé%%l’{ﬂ e

hi t
movenent thereof | *SpHeRe” st Welins, HErG, the s§¥§f5%%% ?f%?*i%m’r g
substantially as B@fr?é Qp@;;&@& &eﬁﬁféé%egeé’&wl enc emen q:‘ 2Re shown in

t he acconpanyi ng draw ngs.
5 rocking lever.

5. A printer as claimed in any preceding claim in which
the print wheel has vertically separated first and second
portions, means‘being provided for effecting vertical movement
N> of the print wheel so as to bring either the first portion or
10 the second portion of the print wheel into the printing
position.
6. A printer as claimed in claim 5 in which there is a
shift lever which supports the print wheel and is rotatably
mounted on the carriage, the shift iever being engageable with
15 a fixed part so as to be rotated thereby on predetermined
longitudinal mévement of the carriage, the shift lever and
the carriage having mutually engageable surfaces such that
such rotation of the shift lever causes vertical movement
thereof.
20 7. A printer as claimed in claim 1 and suﬁstantially

as hereinbefore describéd with reference to and as shown in

the accompanying drawings.




