217930 - 1 - "PRINTER' The present invention relates to a printer QJO‘anBC
: , : . : i guilard y

al though the invention is not so restrigted, it relates nore parti

to a snmall-size printer for use with a desk-top cal culator, electronic
register or the like. Printers which nove a print wheel into a desired
print 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 cal cul ators, .ehectronic registers, etc. In general, a 10
printer of this kind has a rotating nechanismfor selecting print (
characters that is independent of a nechanismfor noving a print wheel
along a line of print. Therefore, the structure is conplicated, naking it

i mpossi bl e to manuf apgantert he printer in the small size which has been 15
required in the industry. A printer is disclosed in U S. Patent

Speci fication No. 4,437,776, where a worm neshes with a wormgear that is
fixed to a print wheel. A rack cones into and out of nesh with the worm
gear to effect rotationTaadpresens|igtvenhidn 261lates to anpréneert apfl, t he wheel

by means of one nechani sm - 2 - Another printer is disclosed in
Japanese Lai d- q)en although the invention is not so restricted, it relates

more particularly to a small-size printer fbr use: klth a

desk—top calculator, electronlc register oxr the like.

g 5 ‘Printers which move a print wheel into a desired
print 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, electronié registers, etc. In general, a
10 printer of this kind has.a rotating mechanism for
selecting print characters that is independent of a
mechanism for moving a print wheel along a line of print.
Therefore, the structure_is complicated, making it imposs;ble
n to manufacture the printer in the small size which has been {
15 "required in the industry.
A érinteris disclosed in U.S. Patent Specification
No. 4,437,776, where a worm meshes with a worm gear that is
. fixed to a print wheel. A rack comes into and out of
mesh with the worm gear to effect rotation and translational

20 movement of the wheel by means of one mechanism.



Pat ént Specification No. 107379/1983, where a worm gear fixed to a print
wheel is in nmesh with two worns which rotate at different angul ar
velocities to rotate the wheel 5 -~ and simultaneously nove it along a
line of print. These printers have a greatly sinplified mechanismto
elimnate the aforenenti oned problem However, in the forner printer, when
the rack cones into and out of nmesh with the worm gear, their addenduns
abut agai nst each other, 10 maki ng preci se operation inpracticable.

I n addi t+on, a |arge amount of2el ectrical power is consuned in order to
nove the~print wheel along a line of print, because a nechanismis enpl oyed
which returns the print wheel to its original state by maki ng use of the

tension of a spring in jnﬁother prink iga‘g%ecggghesrin%ﬁagg% ;}ggdfgp%nappar at us.

The latter printer also has several pro . Speci T I't “uses a
mechani sm t hat moves, tanP'dgatki #haeto /N God 3hb e8! We-0ta R ABIH.09 use of

the difference between twd angul ar velocities. Theretore, it takes a |ong

time to return the preRteovaestirdtOwhdel 96 1iGi Bddn 29th two wordAOh A, POSItion.
Hence, the printer is not adapted for high-speed printing. Further, the

driving means nust RRat&VRr aefeerOnt alngtilart RE1dYIIALs Waesbtdte tis wRELDI Nal
angul ar position. 3 According to the present invention, there is

provi ded asprinter gnapimfitageduslincvaditsalong apaimd lo®l py@rM Menbers whi ch
are spaced apart fromeach other; a notor; first and
These printers have a greatly simplified mechanism
- to eliminate the afprementioned problem. However, in the
former printer, when the rack comes into and out of mesh with
the worm gear, their addendums abut against each other,
10 making precise operation impracticable. In ;ddition, a
large amount of electrical power is consumed in order to
move the print wheel_along a line of print, because a
mechanism is employed which returns the print wheel to its
original state by making use of the tension of a spring in
15 the same manner as in prior art apparatus. The latter printer
also has several problems. Specifically, it uses a mechﬁnism
that moves a print wheel along a line of print by making use of
the difference between two angular velocifies. Therefore,
it takes a long time to return the print wheel to its original
20 angular position. Hence, the printer is not adapted for high-speed

printing. Further, the driving means must be reversed to return

the print wheel to its original angular position.



second drive transm ssions for respectively transmtting 5 drive
fromthe notor, or fromneans drivingly connected thereto, to the worm
menbers; a carriage which carries a print wheel gear, the print wheel gear
bei ng di sposed between and in nmesh with both the worm nenbers, the print
wheel gear being drivingly connected t@ a print wheel; and 10

control neans for selectively controlling the transm ssion of drive through
one or both of the first and second drive transm ssions so that, when both
worm nmenbers are rotated sinultaneously for a predeterm ned Iength of tine,
the print wheel is rotated to an angul-ar position at which 15 P
printing of a sel ect adedrf@dangciccth®prebentpihvdntdbeeichesd iBepadfided ed; when
the first wormnenber is rotated but the second worm nmenber i s naintained
stationary, the eaminage conpeiisieg fiirkh drldes@randt pavtaddé]l viosm mepwdersl ong a
line of print in a given |longitudinal direction; and when the first worm 20
menber is nai nt awinied steatspared ppart [fyon rach erdied; vwomatemniiérst snd ot at ed,
the carriage, together with the print wheel, is - 4 - nmoved in the
opposi te | ongitudesead étivectransnisgions iyl yeamtiverlsrt teangnietiogd drive
transm ssions respectively, conprise first and second inconpletely toothed
wheel s, There beRFiyef fram thadoseEomd FERR RetRy dyiyipedy connected espect i vel y
whi ch can be noved, under the control of the said control neans, into and
out of operati vetlﬂﬁ}?lt?f disthe, “RRP ¢mbers; a carriage which carries

a print wheel gear, the print wheel gear being disposed
between and in mesh with both the worm members, the print &-i
wheel gear being drivingly connected to a pfint wheel; and

10 control means for selectively controlling the transmission
of drive through one or both of the first and second drive
transmissions so that, when both worm members are rotated
simultaneously for a predetermined length of time,
the print wheel is rotated to an angular position at which

15 printing of a selected character on the print wheel
can be effectéd; when the first worm member is rotated but
the second worm member is maintained stationary, the carriage Q;;
together with the print wheel, is moved along a line of print
in a given longitudinal direction; and When the first worm

20 member is maintained stationary while the second worm member

is rotated, the carriage, together with the print wheel, is



they respectively nake up the toothless portions of the respective
ihconpl etely toothed wheels so as to permt the transm ssion of drive

t her et hrough, drive through each respective 10 drive transm ssion
being interrupted when the respective toothed | ever is noved out of its
operative position. Preferably there-are a return lever and a sel ector

| ever which are respectively provided with portions engageable with the
first and second toothed | evers-réspectively so as to nove 15 t he
| atter out of their operative positions, the first and second t oot hed

| evers Iref ng respasvedelty the priposbtmadangitivdinalo dérestiien. posi ti ons. The
sel ector lever may be urged in one-angular direction by a return spring,
the selector |ever ha/R¥Rfenaprthe finat and segapd drive tygnsagesiisng by an
armature of an el ectromagnet, energi zation of the el ectronmagnet causing
rotation of the s&leSPEEHFIVELY ercoPRr13%e fiiio 8PE segARd I iRromR edely drothmse
return spring may interconnect the return and selector |evers. 25

The sel ector | ever*if8yS h&PEr% H55RY i Hrsbrjdydemne fRetrefta¥ery neans for
| ocki ng both the mornlnenbgrs._THe sehgctor | ever may, nnregver, have _a
portion enrgageabl &SFPEREYCLAMPLFASTART MRS Be WART b §OU P i §hg 3t dnhi ch

forms part of the %pggggmggh¥ﬁ5}£gns Ssi sel ect or Ievgr may have

a portion adapted T8 engage T hé rettirn® te\(%g'rc’%e(fa g‘% EOPHTROE thE & ter in
they respectively make up the toothless portions of the
respective incompletely toothed wheels so as to permit the
transmission of drive therethrough, drive through each respective

10 drive transmission being interrupted when the respéctive toothed
lever is moved out of its operative position.

Preferably there are a return lever and a selector lever
which are respectively provided with portions engageable with
the first and second toothed levers respectively so as to mowve

15 the latter out of their operative positions, the first and second
toothed levers being respectively urged towards their operative
positions.

The selector lever may be urged in one angulér direction by
a return spriﬁg, the selector lever having a portion which is

20 engageable by an armature of an electromagnet, energization of
the electromagnet causing rotation of the selector lever in the
opposite angular direction.

The return spring may interconnect the return and selector
levers.

25 The selector lever may have a portion engageable with locking
means for locking both the worm members.

The se;ector lever may, moreover, have a portion engageable
with a cam. The cam may be driven by a timing gear which forms

- part of the second drive transmission.



-

a direction in which the return | ever noves the first toothed | ever out of
Its operative position. 5 There may be a paper feed gear for *
feedi ng paper or other nediumto be printed by the printer, the paper feed
gear being drivable by the second worm nenber. The paper feed gear nay be
out of 'mesh wth the second worm nenber, the selector |ever being operable
to bring the paper feed gear 10 into nmesh with the second worm nenber.
There may be a hammer whichyis carried by the carriage and which is novable
to cause a said selected character to effect printing. The print whe may
be provided with a flexible part ‘15 which is provided with priTit
characters, the hamrer, when in a printing position, being engageable with
the rear of the flexjble part to flex ahé)ortion of the latter so as to
effect printing of & SefHECEF JFYFLAA haveég PRl #9ap4PE tPay be an

annul ar type belt, the hammer heing nounted radially 20 . inwardly of
the type belt. T’ﬂ%a%aﬁﬂ%rrefgnbrﬁ'%?as& §s & FPE?]t_eO§hé RL4eerin ever which is
rotatably nmounted,Q he carr,.age,, there being urging.means for urging the
hammer away fr orgn ?#eéc%%?nnt%'flnﬁhlpospf‘? 5ﬁ23ﬂhﬁﬁ¥gﬂ§°g‘6? viHEY ﬁ%"ﬂ’&%rrer

| ever so as to ' _in 25 ... the printing position. The

| ast - menti oned %%%goé’g%%ggn%ﬁ%g&&e- PRsLtion; ocki ng | ever having a portion
whi ch i % engageabl € There may be a paper feed gear for feeding paper or

other medium to be printed by the printer, the paper feed

gear being drivable by the second worm member. The paper feed o
géar may be ouﬁ of mesh with the second worm member, the
selector lever being operable to bring the paper feed gear
10 into mesh with the second worm member.
There may be a hammer which is carried by the carriage
and which is movable to cause a said selected character to
effect printing. .
The print wheel may be provided with a flexj._blel part
18 which is provided with print characters, the hammer, when in a
printing position, being engageable with the rear of the _ v
flexible part to flex a portion of the lattér so as to effect
'printing of a selected charactei'; The flexible part xﬁay be
an annular type belt, the hammer being mounted radially
20 inwardly of the type beilt. |
The hammer is preferably carried by a hammer lever which
is rotatably mqunted oﬁ tﬁe carriage, there being urging means
for urging the hammer away from the printing position and means

for moving the hammer lever so as to bring the hammer into

25 the printing position. The last-mentioned means may comprise



with a first part of a fixed neans, so as to nove the hammer lever to bring
tthe hamer into the printing position, the rocking |ever also being
engageable with a second part of the 5 fi xed neans so as to be
swung thereby into a position in which it is out of contact with the hamer
| ever. The fixed nmeans may be a toothed rack which is fixed to a frame of
the printer and which extends in the direction of novenent of the carriage,
the said first part being constituted 10 by rack teeth surfaces

whi ch are arranged to effect horizorgal rocking novenent of the rocking

| ever, am the said second part being constituted by rack teeth surfaces
whi ch are arranged to effect vertical rocking novenent of the rocking

| ever. 15 The print wheel may have vertically separated first
and second porti ons arkbatingaldverdhdviement poraicACHRIsh EeSRRALEMAYY, Means
bei ng provided for effecting vertical novenent of the print wheel so as to
bring either the fi mithpoifitsn part tdfe astbeAcngmst, | N aef td ReverdiHat nuheel
into the 20 printing position. There may be a shift |ever which
supports the print deeet tanbring tle diasidy imbe tthedpimttihe ppaiti@gethd he
shift |ever being engageable with a fixed part so as to be rotated thereby
on predeterm ned | omgFkingi hevermelendeingfenghgea®3e with a saondaget ¢hehshi ft
| ever and the carriage having nutually engageabl e surfaces such that such
rotation of5the shi fix¢dwepng £oses tpebe i vang mhesekntinther @okition in which

it is out of contact with the hammer lever.
The fixed means may be a toothed rack which is fixed
to a frame of the printer and which extends in the direction of
movement of the carriage, the said first part being constituted
10 by rack teeth surfaces which are arranged to effect horizontal.
rocking movement of the rocking lever, and the said second
part being constituted by rack teeth surfaces which are
arrangea to effect vertical rocking movement of the rocking
lever.
15 The print wheel may have vertically separated first
\_/ and second portions which carry different characters
respectively, means being provided for effecting wvertical
movement of the print wheel so as to bring either the first
portion or the second portion of the print wheel into the
20 _ printing position.
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 thereby on predetermined longitudinal movement of the
25 carriage, the shift lever and the carriage having mutually
engageable surfaces such that such rotation of the shift

lever causes vertical movement thereof.



- 7 - The invention is illustrated, nerely by way of exanple, in the
acconpanyi ng drawi ngs, in which:- Figure 1 is a plan view of a printer
according to the present invention, 5 Figure 2 is an expl oded
perspective view of the printer shown in Figure 1, Figure 3 is a side

el evation in cross section of the printer shown in Figure 1, Figure 4 is a
pl an view of a print wheel nmechanism 10 ' i ncorporated in the printer
shown in Figure 1, Figure 5 i§’3n‘exp|oded per spective view of a
power-transm tting nmechani smincorporated in the printer shown in Figure 1
Figure 6 is a plan view of a camfor guiding a selector |ever, Figur%?? IS

a top view of a paper:-feed nechani sm. ncorpqrated.in the printer shown in
Figure 1, Figures 8(%}’98](%"}”‘51“’@ 3Fe 1uis§ﬁfge?t’a'f€frﬁéy{k?¥ew8§e?%ti on of
selecting a print chgreac{nert t41cec08 er tni o) %m{,)sri %i&g{cﬁg_ characters
along a line of PFPEREe’ aHY PRECIEPREIDA TP 8T APy Y he carriage to its

home position, respeg&%&eé % igiaggégg ‘ggg)?%%g%{%%rv'é%dﬂ%ust rating the

operation of a return Fever; "and“Fi gures C) are views illustrating

the 25 OPEE AlteOPr Ment Nddenfgo®, Print wheel .

5 Figure 2 is an exploded perspective view of the
printer shown in Figure 1,
Figure 3 is a side elevation in cross section of the
printer shown in Figure 1,
Figure 4 is a plan view of a priﬂt wheel mechanism
10 : incorporated in the printer shown in Figure 1,
Figure 5 is an exploded perspective view of a
power-transmitting mechanism incorporated in the printer
shown in Figure 1,
' Figure 6 is a plan view of a cam for guidihg a
15 selector lever,
Figure 7 is a top view of a papei-feed mechanism
incorporated in the printer shown in Figure 1,
Figures 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 operatién of
returning the carriage to ité home position, respéctively,'
Figures 9(a)-9(d) are views illustrating the
operation of a return lever; and
" Figures 10(a)~-10(c) are views illustrating the

25 operation of shifting a print wheel.



- -8 - "Terns such as "left" and "right" as used in the description bel ow,
are to be understood to refer to directions as seen in the acconpanyi ng

The conpl ete structure of a printer according to the 5

present invention is shown in Figures 1 and 2. The printer has a frane 1 to

cdraw ngs.

whi ch a guide rai
so nmount ed t hat

2is firmy fixed (by nmeans not shown). A carriage 10 is

It can nove along a line of print while guided by the guide

rail 2. As can be seen fromFigures 2 and 3, a shaft 11 protrudes upwardly
10 . fromthe top surface ofg the carriage 10, the shaft 11 extending
perpendigcul arly to the direction of novenent of the carriage 10. A sleeve
17 is | oosely nounted on the shaft 11. A print wheel 13a for nunerals and
anot her print wheel 13b for synbols are fixed to the top end of the sl eeve
17, while a print wheefexss such asgelgft!2and "rightd ae uded bwotthem end of the
sleeve 17 so as to_rotate with the print wheels 13a, 13b. The two print
wheel s 13a and 13bdefiPEod; hetaver a%s tet Premdenstoedt toy apfer dbedinedtionsas

the print wheel

13. The print wheel 13 is so held that it can be caused to.

slide vertically b§® &°€Ri¥ theasronRanyiny Jrawings. rotatably and
slidably nounted on the shaft_ 11 and is |oosely inserted between the print
wheel 13 and the gear 12° CPHRIqtS,BYrussure afsatBrdntey (AcGPrding 82 dheps wil |

be clear fromthe

descrjption below, .the printer is so gperated that the

carriage 18 is novEFSEPHAGVENH iRl DS HOMT Nt RATEES herS £ ntTHRhERIntes | 5

being rotated. 25

one of the

o/

10

15

20

25

Th ift |ever ri.n I
has a frame 1 to ?vh:%c at gui?deerai]?LB 2a:?£ Sfi.trx?xljp fixgd a(b?remeea%tsed

not shown). A carriage 10 is so mountad that it can move along

‘a line of print while guided by the guide rail 2. As can

be seen from Figures 2 and 3, a shaft 11 protrudes upwardly

from the top éurface of the carriage 10, the shaft 11 extending
perpendicularly to the direction of movement of the carriage

10. A sleeve 17 is loosely mounted on the shaft 1ll. A print
wheel 13a for numerals and another print wheel 13b for symbols
are fixed to the top end of the sleeve 17, while a print wheel
gear 12 is fixed.to the bottom end of the sleeve 17 so as to
rotate with thé print wheels 13a, 13b. The two print wheels
13a and 13b are hereinafter sometimes 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
rotatably and slidably mounted on the shaft 11 and is loosely |
inserted between the print wheel 13 and the gear 12. The leQer
18 takes the form of a plate. As will be clear from the description
below, the printer is so operated that the carriage 10 is moved
along a line of print while the print wheel 13 is being rotated.

The shift lever 18 acts to bring a selected one of the
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- 9 - 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 21b (Figures 2 and 10) extend radially fromthe side
surface of the lever 5 18 about the hole 20. One of the

protrusions, nanely the protrusion 2la, extends perpendicul arly, whereas the

ot her protrusion, nanely the protrusion 21b, extends obliquely. Two
projections 19, having inclined “sdrTaces which face away from each ot her,

are formed at opposite sides of the |ower 10 surface of theever -
18. The shift lever 18 is placed on trapezoidal guide nembers 22 which are

provi ded on the garriage whi ve upwardl y inclined surfaces 22a
and .top surfacesgﬁﬁrl%le‘&‘l%ﬁ???ln:”gd&g&urlggclénst?apralrné %olsslﬁég’é'd on opposite

sides of the Sha‘i‘ltxe ].'L%v b IFBhE o';riiagc? Qh W16 20 throygh \]:r G y from
T s YA e B W EB tHhe FiTe e

each other. The projections are sa ween

8 and the

gui de menbers 22, Eagh;$ ier;ggf;é‘?ge_ q@grﬂ&qgug{gmgo?fnéstaﬁgs%ma PhBLsCl 0Se to its

hone position lying at the t end "as viewe rgures, the

prot rusions 212 anda2lh) kel :b0heatal ! BiduhId of Q48 1 dzar e 20

alternately caused to bear against a protrusion 7 (Figures 1 and 10) that

is forned on the;d rapke leedbid 2. "o BeSiHel BPotusibfs mahdl@d8e Thus, the’
| ever 18 is swung right and left and, at the sanme tinme, it i's noved up an(_j

down by the inclpradususd 2085 £ddnld frbagiiRuIt B! a8 ©fe bBRePI i Nt

protrusion, namely the protrusion 21b, extends obliguely.
Two projections 19, having inclined surfaces wﬁich face away
from each other, are formed at opposite sides of the lower

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

15 face away from each other. The projections 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 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 formed on the frame 1 near the hoﬁe
position of the carriage. Thus, the lever 18 ig swung right
and left and, at the same time, it is mofed qé and down by the
inclined surfaces 22a to bring a selected one of the print

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

“



25+ wheel s 13a and 13b to a print position. - 10 - Mounted at one
end of the carriage 10 is a hamer | ever 23 which extends above the print
Wheel 13. The carriage 10 is provided with a shaft 25 which is fixed
thereto, the hamrer |ever 23 being rotatably nmounted on the 5 shaf t
25. The hamrer lever 23 is provided with a recess 23a near the position at
which the front end of the hamrer |ever 23 neets the centre axis of the
print wheel 13. A flexible annular type belt 14 having print characters 15
(Figure.d) thereon extends around {fhe print wheel 13. 10 A hamrer 24
Is arrakhged to bear against the back surface of a selected one of the print
characters 15 on the print wheel 13. A hamrer 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 fromydigednck s eageOknbNGrYRG 15 is a nafplt 14 and
thus into the printing position. The hamrer 24 is nounted within the print

wheel 13 so as to baeydf afzabhirt Bxidi@sPhsiik the \Wrigh Wnlel pra, nimarheel 13 is
nounted. A spring 28 always urges the front end of an arm 24a of the hamrer

24 in a counter-cl oclavt Seyedil0 eitt pedvidied Withed sHafthEs Wwhoeh @8 803ed0
that it always faces away fromthe paper to be printed in the direction of
rotation of the prihevrdiee| tAS halis lebier 3 béihg? BotHt@BIy trdenteal BRI t1d
towards an initial or inoperative position, i.e. away froma printing
position. At5the beghafit (R$. The hammer lever 23 is provided with a recess
23a near the position at which the front end of the
—/ hamﬁer lever 23 meets the centre axis of the print wheel
13. A flexible annular type belt 14 having print characters
15 (Figure 4) thereon extends around the print wheel 13.
10 A hammer 24 is arranged to bear against the back surface of
a selected éne of the print characters ;5 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. fhe hammexr
W 24 is mounted within the print wheel 13 so as to be rotatable
in the plaﬁe in which the print wheel 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 figures so
20 that it always faces away from the 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. awéy from a printing position. At the beginning
of the printing process, the arm 24a is opposite to a

25 protrusion 16 which is formed on the rear surface of the

print character 15 placed there at that time.



a

of the printing process, the arm24a is opposite to a 25 protrusion
16 which is forned on the rear surface of the print character 15 placed
there at that tine. Protrudi ng outwardly fromthe hammer |ever 23 near
the position at which it is nounted is a shaft 27 which is fornmed
integrally with the hammer |ever 23. The shaft 27 extends in a direction
perpendi cular to the direction in which the 5 carriage 10 noves. A
| ever 26 which nakes a rocki-nginovenent is rotatably nounted on the shaft
27, the rocking lever 26 having a projection 26a. The rocking lever 2p is
nounted so that it can swing in the same plane as the hamer 24 so a¥'to
actuate the latter and can al so sw ng perpendicularly 10 to the

pl ane in which the hashredidgl osmwangdlysras the lemser lzstunadd mgat hehel atter. As
the carriage 10 noves forward,i.e. to the right as viewed in the figures,
the projection ggsitdén tatevhiomhkihgid eventedt isonedbafnt2y weisth wetformhé | ef t
hand surface of one of a plurality of teeth 5a of a rack 5, the 15

rack 5 being fikaeorallvhwith &g hammed bsveandBnFhenshalfs 1 extendsn of
novenent of the carriage 10. Thus the hanmer |ever 23 is caused to nake
hori zontal rockim@ AbIecEACR GteaPpRdiqudar @ phe Mirepkion 13 whashithe carri age
10 noves rearward, i.e. to the right, upwardly inclined guide surfaces 5b
(Figuré 4), whitfriege 10 moves.oAfHvREd2e whifle makghta KA BeVRFEEhe t eeth
5a, nerely swing the rocking |l ever 26 verticallé.hiThe ui de sur2f6aces 5b

face away from th&ohMAPIERIWEER Ot thReshatF ¢ by&he Foching dgver

having a projection 26a. The rpcking lever 26 is mounted Q,J
so ﬁhat it can swing in the same plane as the hammer 24 so
as to actuate the latter aﬁd can also swing perpendicularly
10 to the plane in which the hammer 24 swings so as to avoid
| actuating the latter. As the carriage 10 moves forward,i.e.
to the right as viewed in the figures, the projection 26a
of the rocking lever 26 comes into mesh with the left hand
surface of one of a plurality éf teeth 5a of a rack 5, the
15 rack 5 being fixed to the frame 1 and e#tending in the direction -
of movement of the éarriage 10. Thus the hammer lever 23 is
caused 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 (Figﬁre 4), which
20 are formed at the right hand side of the teeth 5a, merely
swing the rocking lever 26 vertically; The guide surfaces 5b
face away from the home.position 6f the carriage 10. An ink
roller 29, mounted on the shift lever 18, is supplied with

ink from an ink cartridge 29a (Figure 2).



rokl er 29, nounted on the shift lever 18, is supplied with ink froman ink
cartridge 29a (Figure 2). - 12 - Afirst worm 30 and a second worm 40 of
doubl e-helical type are nounted parallel to the guide rail 2 and to the
rack 5. The wornms 30 and 40 are in nmesh with the aforenmentioned print wheel
gear 12 on the carriage 10 to rotate the print 5° wheel 13 to sel ect
a desired print character. The two worns 30, 40 function to nove the
carriage 10 along a line of prbnt and to return the carriage to its hone
position, and at the sane tlne to feed the paper to be printed by virtue
of the fgct that the worm 40 engages with an inconpletely toothed 10

paper feed.gear 80 (described later). The worns 30 and 40 have their

respective shafts 31 a f t

shown in Figures 2 andqgfiglrgg&én g%%d% négﬁ% %fﬁgﬁ?aéaﬁﬁﬁ ﬁs 32
d 42 ted f t I Th

an are mount € gr%sl A eﬁﬂy@t&eﬁ éé(}elléb% %héjguﬁa r%kﬁ% E‘a%ge&i leyigl y. The

first 15 i nc oot wheel on t 1 of the first

worm 30 is in mesh eMcsch%anTh@t&rrmgdsoafaﬁawsré%nwmahwrleﬁaéh%samrremem%égr
i ntermedi ate gear 52 e internmediate gear 52 is in mesh wth a gear 51

nmounted on the shafdrigf el KLb! 1E JHOLRE @rl%elﬁe&ogéta&ceﬁp (Sﬂﬁéy
t oot hed wheel 42 on the 20 shaft 41 of the second worm 4 i n nesh

with a tinmgng gear Jfefdesesi iadct af @ebirelBrindlichel 4Rat. Ofhel Swd RobBsh Wi th
the internedi-ate gear 52 and has tw ce the nunber of teeth of

30, 40 function to mowve the carriage 10 along a line of print
and to return the carriage to its home position, and at the
same time, to feed the paper to be printed by virtue of the
fact that the worm 40 engages with an incompletely toothed

10 paper feed gear 80 (described later). The worms 30 and 40
have their respective shafts 31 and 41 protruding from one side
of the frame 1. As shown in Figures 2 and 8, first and
second incompletely téothed wheels 32 and 42 are mounted
on the ends of the shafts 31 and 41, respectively. The first

15 . incompletely toothed wheel 32 on the shaft 31 of the first . worm
30 is in mesh with an intermediate gear 53 which rotates with
another intermediate gear 52. The intermediate gear 52 is in
mesh with a gear 51 mounted on the shaft of an electric
motor 50. The second incompletely toothed wheel 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 incoﬁpletely 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 counter-

clockwise, respectively. First and second toothed levers 34



- the inconpl etel
transmtted to

y toothed wheel 42. Power fromthe electric notor 50

the inconpletely toothed 25

wheel s 32 and 42

that they rotate clockwi se and counter- clockw se, respectively. Fi

second t oot hed

portions of the inconpletely toothed wheels 32 and 42, respectively,

is thus
such
rst and

| evers 34 - 13 - and 44 (Figures 5 and 8) having one
tooth 33 and one tooth 43, respectively, which nmake up the toothless

rotatably nmounted on the shafts 30, 31 of the wornms 30,40, 5

respectively. Springs 357 38 -urge the first toothed | ever 34 and the

toot hed | ever 44 cl ockwi se and counter-cl ockw se, respectively. The 3

and second toothed |evers 34, 44 are retained by stoppers 36, 46

respectlvely (F| ure 8). at 05|t|qu at _whi ch theé make _up the toot
S

portions.
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respectiﬁely. The first and second toothed levers 34, 44

are retained by stoppers 36, 46 respectively (Figure 8) at

positions at which they make up the

A selector lever 70 (Figures 5

toothless portions.

and B) is opérable

to withdraw the toothed levers 34 and 44 from the toothless

portions of the incompletely toothed wheels 32 and 42,

respectively, directly or via a return lever 63. The selector

lever 70 is pivotally mounted on a shaft 3 mounted on the

o

frame 1, and has five arms. The first arm, indicated by numeral

71, extends into the region in which a trigger lever or armature \o/

the arm 71. The second arm, indicated by numeral 72, can

enter the region in which the second toothed lever 44

. rotates, to withdraw the tooth 43 from the toothless portion.

The third arm constituted by an operating arm 73, is further'

rotated by a cam 61 (Figures 5 and 6) formed on the back

of the timing gear 60. The opérating arm 73 has a shoulder

73a which is adapted to rotate the return lever 63

counter~clockwise. The fourth arm,

indicated by numeral 74,

-79, movable by a trigger electromagnet 78, operates to actuate

L]



The'third armconstituted by an operating arm73, is further rotated by a
cam 61 (Figures 5 and 6) forned on the back of the timng gear 60. The
operating arm 73 has a shoul der 73a which is adapted to rotate the return

| ever 63 25 counter-cl ockwi se. The fourth arm -indicated by nuneral
74, - 14 - (Figures 2 and 8(c)) is pressed against a |l ock |ever 84 which
is mounted on the paper-feed gear 80. The |ock |ever 84, when in a | ocking
position, makes the shafts 31, 41 of the worns 30, 40 stationary. The fifth
arm 5 .- i ndi cated by nuneral475, is provided to enable the selector

| ever 700 be rotated counter-clockwise via a return spring 65 which is
stretched between the arm 75 and the return | ever 63. As shown in Figure 2,

a pin 73b, forned at,the 10 qQnt_end of the operating arm 73 of the
sel ector |ever 70, bEASEeh? #gd @éﬁ}%f.s %esc?ﬁg W2i8ger APOMEVUre 6, the

61 h bst I al | LIiptical f havi wo gr es 6l1lc, through
\(/:\ﬁimch thgsp?ns%z 2ar§r$l giélsési’. %\hnléér%}n#:%g r ?é%@?%%‘%?aﬁﬁgsgﬂlé" € etPkgai nst

Com Sl b sueies 98 FRPILOE RN HOnd R B O BT 15 g
hor oot ™t oroouc8h SLLBE Sk SR Lol el A e 21
el ectromagngt 78 is i@REftedCHy numeral 75, is provided to enable the
selector lever 70 to be rotated counter-clockwise via
\J a feturn spring 65 which is stretched between the arm
75 and the return lever 63.
As shown in Figure 2, a pin 739, 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 substantially 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
15 the selector iever 70, the pin 73b makes sliding contact
with the surface of the cam 61 which extends from a point
6la lying on the major axis of the ellipse to a point 6lb
lying on the minor axis thereof. The groovés 6lc are so
designed that when the trigger electromagnet 78 is energized
20 for a time that ié twice as long as usual, i.e. the time taken
by the timing gear éO to rotate through 180°, they allow
the pin 73b to be inserted into the grooves 6lc so that
the timing geér 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



20 for atinme that is twice as long as usual, i.e. the tinme taken by
the timng gear 60 to rotate through [err], they allow the pin 73b to be
inserted into the grooves 61c so that the timng gear 60 is further rotated
cl ockwi se. The aforenmentioned return lever 63 is adapted to act on 25

the first toothed lever 34 to withdraw it fromthe toothless portion of
the first inconpletely toothed wheel 32. The return lever 63 is nounted on
the shaft 62 of the tining'géar'GO so as to be slidable and rotatable

t hereon. When the carriage 10 reaches the starting point of a line QE#
print, i.e. 5 the leftnost position as viewed in the figures;y a

protrusion 28a of the carriage 10, (Figures 2 an ) for 0 this position
pushes the ret uPREHSPeP 63y Wdé’(‘%?d’g#ﬁgﬁlyt ﬁ%“g'te%i B%ee&frrgg‘ 38‘?.5%“6 . Then
the spring 65 rotates.the return lever 63 .clgckw se as _.viewed Lnh the
figures until {NEo®° 15 mowtsdin T8, 8P%S oF) St 0o 5% ¢ gure o)
formed on one side syrface.of .the fra ..Ln_these gl.rcunstances. the
return | ever GSS?Sa%:)é ?en séﬁé%%lgma?l rv%vlg?%akf e RSP ﬁ(&)hgf’h% F&7P9%4. when

the return | everoo doaeldad Qg ot ho ol e aper aling | ever 73

It disengages fromthe sSte nd noves y into

engagenpnt W thehDodechsle (RQIANRA LR 1nTPRe NABRESS °8 LARERASI | S

equi pped with the structur own In Flgures 1, 2 an re specifically,

a paper-feed wopEl hakhe 8laBSed HbeRrRkiSd 288 09V esia Whighsar e spaced

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 in the figures gntil the

10 return lever 63 rides on a step 4 (Figure 9) fo;med on one
side surface of the-frame 1. In these circumstances, the
return lever 63 is not in engagement with the first toothed
lever 34. When the ieturn 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 mechaﬁism is equipped with the structure
shown in Figures 1, 2 and 7. More specifically, a paper-feed
worm shaft 81 has three helical grooves 82 wﬁich 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 81 from the second worm 40 via the
incompletelyltoothed paper feed gear 80 which is attached to
one end of the worﬁ shaft 81 for feeqing the paper. Usually,

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

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

-



20+ [err] fromeach other on a circle not |lying on the path in which
the carriage 10 travels. Rotary driving force is transmtted to the worm
shaft 81 fromthe second worm 40 via the inconpletely toothed paper feed
gear 80 which is attached to one end of the wormshaft 81 for feeding the
paper. Usually, 25 the lock lever 84 that acts on a retaining
portion 83a (Figure 7) of a disk 83 maintains the paper feed gear 80 -
16 - at a position where it is not in mesh with the second worm 40. \Wen
the selector lever 70 rotates througls a |l arge angle to push the |ock |ever
84 by mdgns of its second arm 73, the di sengaged i nconpletely toothed paper
feed gear 80 5 I's brought into mesh with the second worm 40 by a
spring 89 acting on the disk 83, whereby the paper feed gear 80 is rotated.
Then a helical gearat8@, padistiorwhagesitt lie rog| i aleshrwichesheBZecomgt abas a
paper-feed roller ‘85 (Figure 1) on a shaft 86 of a gear 87 to the next line
of print. 10 40. Wher[hhe Felater flaverhdp yatekesidhraugy @estange rol | er 88
(Figure 3) which rolls on the paper-feed roller 85, a surface 90 (Figure 1)
for guiding the papmgleagpbuskrthsuldcciedr Bfiyumeard) of hitis secamdposite to
the print wheel 13, and a rotary encoder 92 (Figure 3) that is in nmesh with
15 t he firstamgor i IJdetisepgraacednepprletelyhtootbrfcraner fiedcaeah80

printer operates is described below Selection of Print Characters
5 is brought into mesh with the second worm 40 by a spring 89

acting on the disk 83, whereby the paper feed gear 80 is

/ _ ;otated. Then a helical gear 87, that engages the helical
grooves B2, 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, and a rotary encoder 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.

Selection of Print Characters

When a print character is selected,the trigéer electromagnet

78 is not energized. In these circumstances, as shown in

20 Figure 8(a), the spring 65 urges the selector lever 70 counter-
clockwise. The operating arm 72 of the selector lever 70 is
disposed outside the region in which the second toothed lever
44 turns, while the operating arm 73 of the selector lever
70 is not in contact with the return lever 63. Thus, the first

25 and second toothed levers 34, 44 bear on the stoppers 36,

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



When a print character is selected,the trigger electromagnet 78 is not
energi zed. In these circunstances, as shown in 20 Figure 8(a), the
spring 65 urges the selector I ever 70 counter- clockw se. The operating arm
72 of the selector lever 70 is disposed outside the region in which the
second toothed lever 44 turns, while the operating arm 73 of the selector

|l ever 70 is not in contact with the return 1ever 63. Thus, the first 25

and second toothed | evers 34, _44, hear on the stoppers 36, 46 respectively,
such that their teeth 33 and 43 fill the . - 17 - toothless portions:of
the first and second inconpletely toothed wheels 32 and 42. That iskgb say,

the first and segeBehidQl pidibeY S tRd £i4dt AR LoeRCLAMdmpee QS tiONs in
which they permt the transm ssion of drive through the 5 drive

transni ssi ons whiteBth&s wBeéis/ 8k Yaridab idenbbead eot 8] vheeisstB3anad?.
Accordingly, the first worm 30 receives rotary driving force fromthe gear

51 on the shaft Glecbh® tobtRsa 20vensa 2614l bfstini aparapliod gogit naished wheel 32
and the internediate gear 53. The second worm 40 receives 10 rotary
driving force framitheclggapermitvite thensadesivh bhCaxipketitdoypgh adiehed wheel
42, the timng gear 60, and the internedi ate gear 52. In these
ci rcunst gnces i n dshiie transhi sshenswoihieh 3@ spdé: ize by rivicabdd thentddtheg@ousl y for
a predeterm ned length of time, the print wheel 13 is 15 t herefore
rotated until thehdets P2at42l precordioply atherfirst worm 30 receives
rotary driving force from the gear 51 on the shaft of the
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
incompletely 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
predetermined length of time, the print wheel 13 is
15 therefore rotated until the designated print character
15 is brought opposite to the platen surface 91 and into
a printing position, while the print wheel geér 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 has been so
brought into the printing position, the trigger electromagnet
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



15 i s brought opposite to the platen surface 91 and into a printing
position, while the print wheel gear 12 that is in mesh with the worns 30
and 40 maintains the carriage 10 stationary in that position. 20

Movenent along a Line of Print and Printing Wen the designated print
character 15 has been so brought into the printing position, the trigger

el ectromagnet 78 is energized (by neans not shown) for the tine taken by
the timng gear 60 to make a 1/4 +agotuti on. Then, as shown in 25

Figure 8&b), the trigger lever 79 attracted by the el ectromagnet - 18 -
78 rotates the selector lever 70 clockw se via the actuated arm 71 This
causes the operating arm72 to be inserted into the regi on where the second
t oot hed | ever 44 rot 38 estbtdsnghapelpetdedeye1 J0t olagkwissp vigdet oot h 43 of
the 5 | ever 44 is withdrawmn fromthe toothless portion of the second
i nconpl et el y t oot hedagitiaspd axm YheFEby cenees dheropefatimesrm 2 86 heesh with
the timng gear 60. Meanwhile, the return | ever 63 does not engage with the
operating arm 73, al iP5EGRd tiREC tdiecEeFOn Bhxe #he rsgrand fFogthededevarhéd
above. 10 The | ever 63 therefore remains situated on the step 4 of
the frame 1 and is n¥PtItRs FiPEET Fhe HAVRE 44 ot 2 1P haHe| WRAsh 43 ofThee
first inconpletely toothed wheel 32 therefore receives rotary driving force
fromthe not&r 50 vi 8&¥Fe?t dSe¥Hdwiraye fyag theytoothless portion of the

second incompletely toothed wheel 42, whereby the lever 44
comes out of mesh with the timing gear 60. Meanwhile, the
return lever 63 does not engage with the operating arm
73, although the selector lever 70 rotates as described above.
10 The lever 63 therefore remains situated on the stap 4 of the
frame 1 and is not in contact with the first toothed lewver
34. The first incompleteiy toothed wheel 32 therefore
receives rotary driving force from the motor 50 via the
intermediate 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 second worm 40 which is made stationary. Dﬁring one
rotation of the first worm 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 time, the projection
26a of the rocking lever 26 is pushed by a tooth ﬁé 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



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 second worm 40 N
which is made stationary. During one rotation of the first worm 30, the
carriage 10, in unison with the rotation of the worm 30, is noved to the
right into 20 the next print position. At the sane tine, the
projection 26a of the rocking lever 26 is pushed by a tooth 5a of the rack
5 towards the print wheel 13.,4The hanmer lever 23, which is carried by the
rocking lever 26, is thus rotated counter-cl ockwi se. Then, the hamer 24,
which is 25 at the front end of the hammer |ever 23 and whi ch=s

bi ased - 19 - clockw se by the spring 28, is. pressed against the rear
surface of the designated print character 15, thereby inpacting the print
character 15 against the paper. This condition continues until the

proj ection 26a ofldckeise by the springCRj niy peewed?fgjess thecredhe

| ast -mentioned tooth 5a of the rack 5. During this period, the print wheel
13 rotates furt hheirfateodéwkse deshigndtadnprin®{chatagat@s 1hi, t thaxieby wixpaekt ity about
the axis of the recess 23a at the front end of the hammer |ever 23 while
the front end ofthehermtnchdractert e ap@inst the paphmimer 24 is naintained in
abutment with the back surface of the print character 15. In this way, the
character 15 is rol | Eeisamdnditdoseecprddnnde lpapbrthe@qmevtm aﬁggloe,fath@rl nt ed

character or the like on the paper.
5 rocking lever 26 gets over the last-mentioned tooth 5a of

the rack 5. During this period, the print wheel 13 rotates g_)
further clockwise. The hammer 24 rotates with the wheel 13
about the 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 the back surface
of the print character 15. In this way, the character 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 move to the
15 right, the projection 26a of the rocking lever 26 falls between W
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
character 15. Then, the hammer 24 is then rotaﬁed further
20 clockwiée by the action .0of the spring 28 and returned to the

condition shown in Figure 4, so as to be in an initial position

preparatory to the next printing.



As the carriage 10 continues to nove to the 15 right, the
projection 26a of the rocking lever 26 falls between teeth 5a of the rack
5. The spring 28 which acts on the hamrer | ever 23 then rotates the hamrer
| ever 23 cl ockwi se, noving the hanmer 24 away fromthe back surface of the
print character 15. Then, the hanmrer 24 is then rotated further 20

cl ockwi se by the action of the spring 28 and returned to the condition
shown in Figure 4, so as to be in an initial position preparatory to the
next pri#ating. -20- After the timng”~ 8ar 60 makes a 1/4 revolution in
this namser, the trigger electromagnet 78 is again de-energized (by neans
not shown). This causes the pin 73b (Fig. 6) at the front end of the
operating arm 73 of After thé¢ adhing lgewere0/@akes AV Teoplutheneln kpis cal |y
shaped cam 61 fornmed on the back surface of the timng gear 60 fromthe

poi nt 6la |yi ngargwer; Mehenbfiggeaxe eatyondunepolthtis 6ddninydergnergiided fhynor axi s.
Subsequently, the pin 73b noves away fromthe surface of the cam61 while
fol | owi ng an or¢rns pewishhwok. nBhdshgaisrso thePigr 63y dFédc 6) Thlerthet frontel ect or
10 | ever 70 rotates counter-clockw se and returns to its original

posi tion, whene®hefsthpraexardrficry éverf the (selaetry devemhdOtsomAvess portion
of the second inconpletely toothed wheel 42. Thus, the second toothed |ever
44 comes imo RdRewrtHPEher Y nFhpefetan 6, farmed ety the dFckntPERS® both t he

worns 30 and 40_are rotated. 15 In this way, the apparatus is set up for
the sel ection eﬁ qpﬁetlmlng gear 60 from the point 6la lying on the major axis

o to the point 61b lying on the minor axis. Subsequently, the
~ pin 73b moves away from the surface of the cam €1 while following
an orbit A without moving iﬁto the groove 61c. Then, the selector
10 lever 50 rotates counter-clockwise and returns to its original
position, when the second toothed lever 44 returns to the toothless
portion of the second incompletely toothed wheel 42. Thus, the
second toothed lever 44 comes into mesh with the timing gear
60, thereby ensuring that both the worms 30 and 40 are rotated.
15 In this way, the apparatus is set up for the selection of the

next print character.

Carriage Return and Paper Feed

When the carriage 10 reaches the right hand end after the
procedure described above, or when the need to move to another
20 line arises during such a procedure, the trigger electromagnet
78 is energized (by means not shown) for a time which is twice
as long as the time taken to move the carriage along a line of
‘print, i.e., the time taken by the.timing gear 60 to rotate through
180°, Then, the selector lever 70, against which the trigger

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



next print character. Carriage Return and Paper Feed Wen the carriage 10
reaches the right hand end after the procedure descri bed above, or when the
need to nove to anot her 20 | ine arises during such a procedure, the
trigger electromagnet 78 is energized (by neans not shown) for a tinme which
Is twice as long as the tine taken to nove the carriage along a |line of

print, i.e., the tine taken by the timypg gear 60 to rotate through [err].
Then, the selector |ever 70, against which the trigger 25 | ever 79 is
pressed, rotates clockwi se in the sane way as in the -21- foregoing

operation. This causes the operating arm 72 of the selector |ever 7050

maintain the &8GeBEnd ggteifae;tsloheve:rméélcaﬂsegI@{éaayeratnkéra&ﬁpw G the
transm ssion of rotary notion to the second worm 4 I'n these

Ci rcunst ancesseleltbe 1lebr 170TtH na088:5Rhk Ssd¥Bk Qg;oltﬁéa feGst al/ étét%ﬁlaw I on,
the pin 73b at the front end of the operating arm 73 of the selector I"ever

70 noves fromsdteergmiing G tkyidigsorod be raja@y mtisnofo the Rlcbh@tically
shaped cam 61 to the point 61b Iying on the mnor axis thereof. As the
timng 10 geam 80. continues to turn, the pin 73b enters the groove 61c as
indicated by the orbit Bin Fig. 6, whereby to permt further clockw se
rotation &f the selrdhese |cdveumst@ncdhemhibs thboviming dedag. 6B (16) making
selector lever 70 rotates the return |l ever 63 counter-clockw se by neans of
t he shoul der tFafbfst Hé4 oordetiiog, the pin 73b at the front end of the

operating arm 73 of the selector lever 70 moves from the point
6la lying on the_major axis of the elliptically shaped cam 61 v/
to the point 61b lying on the minor axis thereof. As the timing
10 gear 60 continuesto turn, the pin 73b enters the-groove 6lc as
indicated by the orbit B in Fig. 6, whereby to permit further
clockwise rotation of the selector lever 70. Then, as shown
in Fig. 8(c), the sqlector lever 70 rotates the return lever
63 counter-clockwise by means of the shoulder 73a of the operating
15 arm 73. As shown in Fig. 9(a), the return lever 63, which has
been in engagement witﬁ and situated on the step 4 of the frame 1,
then rotates and comes out of contact with the step 4. Thereafter, o/
the spring 64 causes the lever 63 ﬁo drop toward the frame 1
.(Fig. 9(b)); The front end of the lever 63 is placed in the
20 _region where the first toothed lever 34 rotates to thereby make
the first toothed lever 34 stationary (Fig. 8(c)). Then, the
tooth 33 of the first toothed lever 34 is withdrawn from the
toothless portion of the firét incompletely toothéa wheel 32.
As a result, the transmission of rotary motion via the intermediate

25 gear 53 is interrupted.



15+ arm73. As shown in Fig. 9(a), the return | ever 63, which has been in
engagenent with and situated on the step 4 of the frane 1, then rotates and
conmes out of contact with the step 4. Thereafter, the spring 64 causes the
| ever 63 to drop toward the franme 1 (Fig. 9(b)). The front end of the |ever
63 is placed in the 20 regi on where the first toothed lever 34 rotates to
t hereby make the first toothed | ever 34 stationary (Fig. 8(c)). Then, the
tooth 33 of the first toothed | ever 34 i=2w thdrawn fromthe toothless
portion of the first inconpletely toothed wheel 32. As a result, the
transm seton of rotary notion via the internediate 25 gear 53 is

I nterrupted. -22- This condition |lasts even after the timng gear 60 has
rotated through [ermhiambniheicy Lgghsr evere @ftonddactimohgrrrhe@has

de-energi zed. However, when the pin 73b at the front end of the operating
arm 73 i s rel eastatdd shraugd Fbowved ghe tyiogRe <dgstoomagpet “Bhbas degRt or

| ever 70 is rotated again counter-clockw se by the action of the spring 65.
Then, the secodg-erryoheed | ebereved. jwhepetRfo Pl TR abltde SFRPY £R4 %ot h 43 is
returned to the toothless portion of the second incom;)ll ejely tqothed wheel
42. Then, the $BEOPREFPRERTIBIRLE! VS tTICARYE WRER|EhE297 Br%]l.%ﬁf‘ %ﬁﬁ”ﬁesh

with 10 the timng gear 60 to rotate the second worm 40. Accordi ngly, the
print wheel 5gedt: 19 gﬁé"r‘i}"& LEvest g‘?ﬁsdf‘?‘iﬁtﬁg 7%?‘8e°‘%"|?§?r'|'°sl°5%mse'

posite in
Qrection Lo LS BREuCors, C9'AlY ofLing 89, T 9587, ehRML IR ERRNM "RLEL 40
44 is rendered movable, and its tooth 43 is returned to the toothless
portion of the second incompletely toothed wheel 42. Then, the
second incompletely 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 re;eives 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 carriage 10 is returned by the worm 30 to its home
position 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 hole 6 in the frame 1
20 from the ba¢k 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).
When the 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 5b (Fig. 4) on



wheel gear 12 rolls on the first worm 30 which is kept stationary, 15 so
that the carriage 10 is returned by the worm 30 to its hone position at the
| eft hand end of the structure shown in the draw ngs. Wen the carriage 10
arrives at the said |l eft hand end, a protrusion 28a, forned at one end of
the carriage 10, pushes the return lever 63 upward onto the step 4 through
a hole 6 in the frane 1 20 fromthe back side, as shown in Figs. 9(c) and
(d). This nmakes the second toothed I-8¥er 44 novable, restoring it to its
original state as shown in Fig. 8(a). Wwen the carriage 10 i s novi ng=back
to the left, the projection 26a of the rocking |lever 26 which is engageabl e
with the teeth 5a 25 of the rack 5 passes over the inclined surfaces 5b
(Fig. 4) on the rpght hped Siges afahbe diegEd 3§ Whhie seERHPgaveRtiitFel i ngi ng
vertically about the shaft 27. Hence, the return operation i's snoothly
perfor med wi¥R8Et thec Ehakh A - t FePAamAbe FEVER cEErapyeh iehenc9shtt or | ever 70
nmoves through a | arge angle .5 clockwi se, the front_end of the operating arm
73 pushes t [ReTEBERE WO Gt ARGIRS Fhedhamsyatfvifd the front end of the | ock

| ever 84 fromthe_retajni ng ortion 8§§1 formed in the disk 83 (Fig. 8(c)).
Then, the paper - {'B&di h® S© Egtr‘fﬁl &Py /P FHVREQERFEER B33 Ehi%CA has not been

in mesh with the secopd rm40,. i otated by the J0 sSpri 89 acting on
the di sk583,°]\flﬁg‘-i“esﬁy ﬁﬁeevg%ﬁrr‘%eélﬁa?f té’f %%eﬁégl’i\/%tapnés I‘fuﬁ\f’?‘% t?‘%elcﬁﬁl i cal
teeth of th e%tea(r:'p&p dmgxl;wrgrég' diggggagiw&etgee |f%8}“9 renldeg rthzo'locrke IZl.ee\(;ﬂesred fromthe
cam 61, rotdtes in it

84 from the retaining portion 83a formed in the disk 83 (Fig. 8(c)).

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 the ﬁelical teeth of the second worm 40. Then,
the selector lever 70, released from the cam 61, rotates in the
opposite direction, thus initiating rotation of the second worm 40.
The incompletely toothed wheel 80, which is driven by the second

15 worm 40, also starts to turn, driving the helicallgear 87 meshing
with the helical grooves 82. As a result, the paper-feed roller
85 (Fig. 1) on the shaft 86 of the gear 87 feeds the paper to
the next line of print. This operation 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 stationary

by the lock lever B4 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



opposite direction, thus initiating rotation of the second worm 40. The
i.nconpl etely toothed wheel 80, which is driven by the second 15 wor m 40,
al so starts to turn, driving the helical gear 87 neshing with the helical
grooves 82. As a result, the paper-feed roller 85 (Fig. 1) on the shaft 86
of the gear 87 feeds the paper to the next line of print. This operation
continues until the carriage 10 returns to its hone position, whereupon the
paper - f eedi ng, 20 i nconpl etely toot hed-sieel 80 comes out of mesh with

t he second worm 40 because of the presence of the toothless portion. Then,
the incowpletely toothed wheel 80 is again maintained stationary by the

| ock I ever 84 so as to halt the feeding of the paper. Shift of Print Wheel
25 Whethet Begiraheh@gadd by shemeedriiagkoperatisn himseriyedi above,f rom
-24- the right hand side by the returning operation described above, one
protrusi on 2lzomxpesthusgopen pestieodiny pyrperdirterighffon thy ehif8 lsver Kds
agai nst the protrusion 7 fromthe right hand side, the protrusion 7 being
provi ded on thatrfikesrmghindt &ahpgeiotresionnvetioat the/ rioht [hehdrsidehetieone
position. The shift lever 18 is then rotated cl ockwi se about the sleeve 17
(Fig. 10(a)) arwbtgusited?opriogtprovigedion| yhe fehnedd at (A feasdsiop2 dmmesi peelyon
the carriage 10. The shift lever 18 is thus forced upwardly onto the top
surfaces 23b wafoze rgeabepry PoFHeiosh fRhe| eidht 1gvey dfateshemacsapbrted 10
print wheel 13 to place the print wheel 13b for synbols (Fig. 10(b)) at the
posi tion whi chcﬁ?&@%ﬁeeﬁb%‘t*cﬁgﬁeﬂeﬁyetlﬁe (B9 ntl Ofdepnd pided onto the

U upwardly inclined surfaces 22a formed on the carriage 10. The
shift lever 18 is thus forced upwardly onto the top surfaces
22b while rotating. The shift lever 18 elevates the supported

10 print wheel 13 to place the print wheel 132 for symbols (Fig. 10(b))
at the position which has been occupied by the print wheel 13a
for numerals.

In these circumstances, the carriage 10 repeats the operations

for selecting print characters and for printing characters to

15 print.characters on the next line of print while moving from
its home position to the right and maintaining the print wheel 13b
for numerals at the print position. When the carriage 10 moves
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 levér 18 counter-clockwise

(Fig. 10(c)). The shift lever 18 then moves down while guided

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



#

for nunerals. In these circunstances, the carriage 10 repeats the
operations for selecting print characters and for printing characters to 15
print characters on the next line of print while noving fromits hone
position to the right and mai ntaining the print wheel 13b for nunerals at
the print position. When the carriage 10 noves three or four print
positions fromthe starting point of t%g line of print, i.e., when the
carriage has just noved past two 20 three print positions at which
synbols are ordinarily printed, the other protrusion 21b that has been
protruded laterally by the rotation of the shift |lever 18 bears on tH

rotrusi on 7 Qa{ he,f gg@uﬁierg% 2 1 guthen 30 Ll LEXErABpcquatery of ocku se

(Fig. 10(c)) € SHi I"ever hen noves down by the

inclined surfg efS gmh: h [ wheel 13a
for nunerals ?ggx?e%z By ¥pd % Fl bgggl t ?gnf préw ou-sgl $F{b;k2§1(ct}p))'bg}§1t he print

wheel 13b for, §y£@<yr§p£atqon;%9);mgeauaﬁgkamngrswﬁu%?ofOr subsequent

printing of nuneral’s. In the procedure described above perations for

sel ecting 5 print ;ghah@r3kedudd’ BBddNBe&NAIE! e SbONYiENE 82T 1lebbing
returning the carriage, and feeding the paper are carried out using the two

worms 30 and p#dntinaRadtdr@dl eprtiht ORP Ahiak ctiliree£1drNene Eafle SRR, ORALALI QNS
may, however, also be performed by form ng the worns 30, 40 Wit h oppositely

di rected hel |te;al cffibgONRnanteddahatinegpafer bbe dawlwroms HindgOtien t he sane
di rection.
two worms 30 and 40 which rotate in opposite directions. The

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 appara;us 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 control of a control means constituted by the
15 trigger electromagnet 78. Print characters are selected by rotating
the two worm members 30,40 simultaneously. The carriage 10 is
moved along a line of print by halting one worm member 40. The o/
carriage 10 is returned to its home position by halting the other
worm member 30. In this way, all 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 addition, 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



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 nenbers 30, 40
whi ch are selectively rotated and stopped under the control of a control
means constituted by the 15 trigger electromagnet 78. Print characters
are selected by rotating the two worm nenbers 30, 40 sinultaneously. The
carriage 10 is noved along a line of print by halting one worm nenber 40.
The carriage 10 is returned to its hone p8értion by halting the other worm
menber 30. In this way, all the operations of the printer 20 can be
performetsi nply by selectively actuating one or other or both of the two
worm gears while rotating the notor in the sane direction at all tjnes.
Thus, the nmechahfsmSePCiaEd FIMRPRINtEAnWHEhgha PYEEioNplY FACEBPLSGn 2 aAF%Ei on,
the carriage 10 does not have to_be noved along a |ine, of %ri nt agai nst the
action of 25  $Pa%& aPh SFPFHEIoFoR ﬁec??ﬁ%g?ratl%ng’é%ﬁ?éﬁf?ry," tHe® Rt 50 and
-26- its associ%g%l conponents, which, h,awé revi ousl _occugi}gég‘ a |large
space and accou f Brink St o féPdRT JBPE™AS6ptT t16R of LRSS BFFEREF The
printer, can be_m.nim zeq Ln osfi ﬁ*?é w];ggs contri butes 1,[0 m_niat.uri éati on of
s’e

the whol e print BFPLa5E=4E8M0R SUMRGS IFower=s 2°cbst Ahd T oWErY cofunpti on

of electrical poygr. .k rohgﬁrg&rsgm%téiogcgf tetigctgrei%rali%}wfe' xed to the print
Wth t r ' ,

wheel 13 is’in nes e two m nenber s he notion of the

print wheel 13 can b?u:&%%&{)ee,l XT&&“EEQ'#%Q-HT%&EJ Qbeend BE1MOSHELPNS Of

the print characters 15 can be always detected
13 is in mesh with the two worm members 30,40, the motion of

3

N
the print wheel 13 can be completely controlled. Therefore,

the positions of the print characters 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 ciréuit (not shown) for these operations can be made
substantially simpler. Further, since the print character-pressing
15 means, constituted by the hammer 24, on the moving member,
constituted by the carriage 10, is swung by the toothed guide
means, constituted by the rack 5, disposed parallel to the worm
mgmbers 30,40 to prinﬁ characters, it is possible to print characters
simultaneously with the shift of the carriage along a line of
20 print. This pérmits a substantial reduction in the time taken
to print characters. 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.
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10 readily and certainly using sinple detecting neans (not shown) for
detecting the nunber of rotations nade by one wormand for detecting the
position of the print wheel 13. Additignally, a control circuit (not shown)
for these operations can be nmade substantially sinpler. Further, since the
print character-pressing 15 neans, constituted by the hamer 24, on the
nmovi ng nenber, consti tutoed dy-peheimgasppiagecddh Nbs sSoussp.by the toothed

gui de neans, constituted by the rack 5, disposed parallel to the worm
menbers 30, 40 to wriichticldavakidessty firbm i thepprdsieht eappQigdtiinh, Ghar act er s~

simul taneously with the shift of the carriage along a line of 20 pile=nt .
This permts a suisveadiscdbseddudtdladmed at heirtierrchdvdkgna tpeipt iwhkeL har act ers.
Additionally, since characters are printed while rolling the print wheel

13, it is possiblhich drves \d Vilekidld mpmbdrprthet Etkxiibbegemmber the¢ngri nti ng
medi um 27 In our co-pending application No. 8901449.2 which is divided
out from the presERvidgshriehrrant aerspiesstlias bhorardvhinh,cikémed a printer
having a print wheel which drives a flexible nenber, the flexible menber
bei ng 5 pr o PUERF IRBt PPSIFiLoR . dRagneceesiste Witntherflghikle mabker in a
printing position, iis engageable with the flexible nenber to flex a portion
of the latter so 'ﬁ’sff‘ﬁ‘ &f PEFLOBr 9 thhgladten sPefe e BERST4r BEAEANE t he hammer
bei ng carried by ha r lever which is rotatably nounted on a carri age;
10 ur gi ng ms%ng ?r%[t%cﬁ‘?dgicﬁﬁrat%é?ha%{‘a%yb?%nﬁ%éeﬁrtiyn?i ng

hammer lever which is rotatably mounted on a carriage;

»

10 urging means for_urging the hammer away from the printing </
position; a toothed rack which.is fixed to a frame of the
printer and which extends in the direction of movement
of the carriage; and a rocking lever which is engageable
with a first tﬁoth surface of the rack so as to bring the
15 hammer into the printing position, the focking lever also
being engageable yith a second tooth surface of the rack
so as to be swung.thereby into a position in which it cannot

effect movement of the hammer.



position; a toothed rack which is fixed to a frane of the printer and which
extends in the direction of novement of the carriage; and J"m

which is engageable with a first tooth surface of the rack ﬂ"mamﬁﬂﬂml",
the 15 hamrer into the printing position, the rocking |'evér &l s8 b&ing
engageable wth a second tooth surface of the rack so as to be swung
thereby into a position in which it cazggt ef fect novenent of the hammer.

* C L M S * CLAIMS 1. ter conprising first and second
paral | el- worm menbers which are spaced apart from each other; a notor;

first amsesecond drive transm ssions for respectively transn1tt|ng dr|ve
fromthe notor, or fromneans drivingly cted thereto, to the 5 wor m
menbers; a carriage which carries a print wheel gear, the print wheel gear
bei ng di sposed between and in nmesh with both the worm nmenbers, the print
wheel gear being drivingly connected to a print wheel; and control nmeans

for selectivel ygcont Poﬂ”gﬂ‘%@r t%é‘%’r%nf’s%ﬁtgﬁndofsea?rﬂ/é’afﬁlr]r?&g‘ﬁ"r@nﬁe%tferﬁot h

of the first and 10 second_drive transm,ssj.ons so that e th
nmembers are rot %t §F?ﬂﬁp?8ﬁ%c?l§’§f'§/ frep $8chr RUETer ?h"f‘l’écarf e%éf'f‘lnaf‘gof?cr?é’

ntin f a

t wheel tated t L. L
print wheel is ,lsg,rvae rwgug%%g W2 RosLiLon, At which. pridlting.gh 2

sel ect ed charac

rember Ts rOUal ol BLok NG pegn et ML GRS ichnbicea THLALE, NESl (bt | onar .

5 worm members; a carriage which carries a print wheel gear, the
(N print wheel gear being disposed between and in mesh with both
the worm members, the print wheel gear being drivingly connected
to a print wheel; and control means for selectively controlling
the transmission of drive through one or both of the first and
10 second drive ﬁransmissibns so that, when both worm members are
rotated simultaneously for a predetermined length of time, the
print wheel is rotated to an angular position at 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
\_ 15 maintained stationary, the carriage, together with the print
wheel, is moved along a line of print in a given longitudinal
direction; and when the first worm member is maintained stationary
while the second worm member is rotated, the carriage, together
witﬁ the print wheel, is moved in the opposite longitudinal direction.
20 2. A prinﬁer as claimed in claim 1 in which the first and
second drive transmissions respectively comprise first and second
incompletely toothed wheels, there being first and second toothed
levers respectively which can be moved, under the control of

the said control means, into and out of operative positions in

25



wheel—s noved—atong a line of print in a given |ongitudinal direction;

LT wor m menber is maintained stationary while the second
]' y Lated, the carriage, together with the print wheel, is
\ am ite | ongitudinal 2L ection. 20 2. A printer as

claimed in claim1 in which the fir
respectively conprise first and second i nconpl etely toothed wheel s,

and second drive transni ssions

being first and second toothed | evers respectively which can be noved,
under the CoRfligh (Heyt P@sp%atﬂvéas}nﬁm uBBEHES tobtH1Rs8 ¥hr@ibnHlorOpRy at i ve

positions in 25

prevent the transm ssion of drive therethrough, drive through each
respective drira@sti=3A6H1 &S dpivd ehagetindbedh,Upk ek Whedudrheadie spepédti@et oot hed

5 | ever

I's nmoved out of its operative position. 3. A printer as
clai med i n claife 2dansmidsdbntisng arterauptadduwien enerrespedceiveckesthed | ever

t here

* which they respectively nake vt he
t oot hl ess porddsgast ok ixlf&mbesmgt thﬁ:HeBC\ﬁHEéhet&i ¥st eothedethegks so as to

whi ch are respectively provided with portions engageable with the first and

second t ost hedvekevier sovaspettof/éky cperasiveoppsitdionhe | atter out of their

operative 10 positions, the first and second toothed | evers being

respectivel y ur ged rohatals as helaingpamatiaian gosn twhink .thére areAapretmrrr as

claimed in claim3 in which the selector lever is urged in one angul ar
direction by kevestandnasgalieqtor tisuexs sihdeh arel BeeMechave lygProicesi withnhi ch is
engageabl e by an armature of

10

15

20

25

portions engageable with the first and second toothed levers
respectively so as to move the latter out of their operative
positions, the first and second toothed levers being respectively
urged towards their operative positions.

4, A printer as claimed in claim 3 in which the selector lever
is urged in one angular direction by a return spring, the selector
lever having a portion'which is engageable by an armature of

an electromagnet, energizatién of the electromagnet causing rotation
of the'selecto; lever in the opposite angular direction.

5. A printer as claimed in claim 4 in which the return spring
interconnects the return and selector levers.

6. A printer as claimed in any of claims 3 to 5 in which the
selector lever has a portion engageable with locking means for
locking both the worm members.

7. A printer as claimed in any of claims 3 to 6 in which the

selector lever has a portion engageable with a cam.

8. A printer as claimed in claim 7 in which the cam is driven

by a timing gear which forms part of the second drive transmission.

/



15 an el ectromagnet, energi zation of the el ectromagnet causi g rotatt+en—oef-

t-he selector lever in the opposite angular direction.
claimed in claim4 in which the return spring |nterconne M! %i’ "MP
selector levers. 6. A printer as clained in any of cIa|

whi ch the 20 sel ector lever has a portion engageable with | ocking means
for | ocking both the worm nenbers. 7. A printer as clained in any of
claimse 3 to 6 in which the selector | r has a portion engageable with a
cam 8. " Aprinter as clained in claim7 in which the camis driven 25

by a ti Mg gear which forns part of the second drive transm ssion. 9.

A printer as clained in any of clains 3 to 8 in which the selector |ever
has a portion 8dapt @dPtidtengigeleimed ér Ay PR\rRiD 3asotdh inovkicd tiwe | atter
in adirection in which the return | ever noves the first toothed |ever out
of its operati §@°§6§Ft1r"dﬁr bas ajportion afiaphedrtoasnadgsi tel retumnyeysrecedi ng
claimin which there is a paper feed gear for feeding paper or other nedium
to be printed BY af'hE°p"ﬁtﬁF%rthet het4s3pth ¥ détrgdar Hekhtchdithoaistarmy the
second worm e as claimed in claim3 and in claim10
in which 10 "erpﬂﬁ‘éers f‘-B‘éaﬁjé&rtﬂ% BUtLeYET M hohilts IRRE 2kt RESHdem
menber, th se cto Iev [ beln rable to brln t he, paper. feed gear into
nmesh with the S(Zconé r%r arﬁ)er "%g n a,&yp?’ier‘ff'g’r §lﬁ’r“§ ge‘ﬂhﬁcﬁ

%Fgﬁd: ggngi/gh eCaOBB{,érS'fQQd %eggrrfg%:r feeén.ng f:aspe%ag.{'lo% ep etdggm Ct%r{>| agé and

printed by the printer, the paper feed gear being drivable by

-/
the second worm member.

11. A printer as claimed in claim 3 and in claim 10 in which
10 the paper feed gear is out of mesh witﬁ the second worm member,
the selector lever being operable to bring the paper feed gear
into mesh with the second worm member.
12, A printer as claimed in any preceding claim comprising
2 hammer which is carried by the carriage and whiéh is movable
15 to cause a said selected character to effect printing.
13, A printer as claimed in claim 12 in which the print wheel
is provided with a flexible part which is provided with print
characters, the hammer, when in a printing position, being engageable
with the rear of the flexible part to flex a portion of the latter
20 | so as to effect printing of a selected character.
‘14, A printer as claimed in claim 13 in which the flexible
part is an annular type belt, the hammer being mounted radially
inwardly of the type belt.
15, A printer as claimed in claim 13 or 14 in which the hammer

25 is carried by a hammer lever which is rotatably mounted on the



15 _—FB“EaUse—a—saFd—selected character to effect printing. 13. A printer”
as c Im12 in which the print wheel is provided with a flexible
part !’Lﬁ‘gm/’ d with print characters, the hammer, when in a
printrngep |ng engageable with the rear of the flexible part to
flex a portlon of the latter 20 so as to effect printing of a selected
character. A printer as claineddijn claim13 in which the flexible

part is an annular type belt, the ha r being nmounted radially inwardly of

the type belt. 15. A prlnter as claimed in claim13 or 14 in which .&he
hamrer 25 is carried by a hammer | ever which is rotatably nounted o=t he

carriage, the&a&sg [RURTR;ToN Heqn%laerme%glm Lhgs RAMEhaayey Jf,Lpm t he

printing position nmeans noving the hanmer "l ever so as t0 bring the

hamer into tﬂ%np&h@tﬂregt%s sgpaonlﬁpd meénd ol Gov@fig Al RBhelN1&ledl M 15
in which the last-nentioned means conprises a rocilng | ever having a

portion whi chsd $s€0830888! @hehbdhed EhtcSitnPadin@ind phkx@@dnEeaNs so as to
nove the hanmer lever to bring the hanmer into the printing position, the

rocking | everigl soahfiiRgeengagesided m tdladm SECORdMIht t1ef 18fenbhiRshegrans
so as to be swung thereby into a position in which it is out of 10

contact wist h hidMsheshpriiséeetroclihg leverPhavigy aasortlian WBAch N kaddgekble N
which the fixed nmeans is a toothed rack which is fixed to a frane of the
printer and whitthaegiretdsartnofhe filke@xieaon af asouemONE ik hdm:ecaxemearge t he

said first part being constituted by rack teeth surfaces which
to bring the hammer into the printing position, the rocking lever

also being engageable with a second part of the fixed means so -/
as to be swung thereby into a position in which it is out of

10 contact with the hammer lever.
17. A printer as claimed in claim 16 in which the fixed means
is a toothed rack which is fixed to a frame of the printer and
which extends in the direction of movement of the carriage, the
said first part being constituted by rack teeth surfaces which

15 are arranged to effect horizontal rocking movement of the rocking
lever, and the said second part being constituted by rack teeth
surfaces which are arranged to effect vertical rocking movement K_J
of the rocking lever.
i8. A printer as claimed in any preceding cla;m in which the

20 print wheel has vertically separated first and second portions
which carry different characters respectively, means being provided
for effecting vertical_movement of the print wheel so as to bring
either the first portion or the second portion of the print wheel
into the printing position.

25 19. A printer as claimed in claim 18 in which there is a shift



15~ are arranged to effect horizontal rocking anenent'Uf'rﬁ€77iﬂﬁ7ﬁf*_*—ﬂ

lever, and the said second part being constituted by rack,
which are arranged to effect vertical rocking novenent of mﬂmmEm“m‘ﬁﬂ“‘
| ever. 18. A printer as clained in any preceding claimir waich the 20"
print wheel has vertically separated fir and second portions which carry
different characters respectively, neans being provided for effecting
vertical novenment of the print wheel so as to bring either the first
portionor the second portion of the print wheel into the printing

positi oar 25 19. A printer as clained in claim18 in which there is a
shift 32 |l ever which supports the print wheel and is rotatably nounted
on the carriage, leker SLéf supysHtsDEhd1Pr eI FGESDa8d Wist BodathbXEGhopAfdd SO as
to be rotated thereby on predeterm ned | ongitudi nal novenment of the
carriage, the shiont theeeafriagd, tdhe Sialfti BRrSbeing engdgaxblegwith WakFixed
engageabl e surfaces such that such rotation of the shift |ever causes
vertical novenentpathesoeas.to2Be rotatdd pherdbyr ompreiaierihddnlodgitoiinal
substantially as herei nbefore described with reference to and as shown in
t he acconpanyi ng mvemenigsf the carriage, the shift lever and the carriage

5 having mutually engageable surfaces such that such rotation

of the shift lever causes vertical movement thereof.

‘ 20. A printer as claimed in claim 1 substantially as
N
hereinbefore described with reference to and as shown in the
accompanying drawings.
——
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