DESCRI PTI ON * Prifting Apparatus

. Technical Field This invention relates to a printing apparatus,
particularly to a device for preventing display character fouling in a
printing apparatus installed in portable |abel printing and affixing
apparatus-(hand | abeler) or the like. 1 Background Art
The printing apparatus of a hand | abel er generally has selector wheels
supported on a shaft at one end portion of a printer frame and a type
beari ng nenber section at the other end portion of the frane. Endl ess
printing bands made of a flexiblelP¥ECBEPAIONuch as rubber or synthetic

resin and fornmed on their outer surfaces with types and display characters

are wound around the sel ector whggkgtfgg A£Q§r£€@§ beari ng nmenber section.
The sel ector wheels are _ ‘

. Technical Field
This invention relates to a ‘printing apparatus, particularly
to a device for preventing display character fouling in a printing
apparatus installed in . portable label printing and affixing
apnaratus (hand labeler) or the like.
Background Art
The printing apparatus of a hand 1labeler generally has
selector wheels supported on a shaft at one end portion of
a printer frame and a type bearing member section at the
other end portion of the frame. Endless printing bands
ﬁade of a flexible material such as rubber or synthetic
resin and formed on their outer surfaces with types and
display characters are wouna around the selector wheels and
the type bearing member section. The selector wheels are
rotated to rotate the endless printing bands to locate
desired types on the outer surfaces of the type bearing
member section where they can be printed, ink is applied to
the types by an ink roller or the like, and the types can
then be impressed on a label or the like.
Each endless printing belt is formed with types
around one half its perimeter and display characters around
the other half of its‘perimeter, the arrangement being

defined so that the display character at the position



rotated to rotate the endl ess printing bands to |ocate desired types on
the outer surfaces of the type bearing nmenber section where they can be
pri-nted, ink is applied to the types by an ink roller or the |like, and the
types can then be inpressed on a | abel or the like. - Each

endl ess printing belt is fornmed with typgs around one half its perineter
and di spl ay characters around the other half of its perimeter, the
arrangenent bei ng defined so that the display character at the position

2 vi ewabl e through a di splay wi ndow section provided in the _printer
frane correspdrugble throngpeapdikplaredindovhsectipe heayided nembene
section. . Prescribed types can therefore be positioned at the
type bearingPreRber J&dorPFefiNfisa tgypkheeltipe Resditdingg sHaf theo
rotate the sel ector wheels m@ile viewi ng the display characters through
the display WREowS8EPPofemPer sectionpyyeyer, if an endl ess printing band-

i's rotated Prescribed types can therefore be positioned at
the type bearing member section by using a type select
operating shaft fo rotate the selector wheels while viewing
the aisplay characters through the display window section.

However, if aﬁ endless printing band is rotated
beyond the prescribed rotation range when it is rotated by
operating the type select operating shaft, the display
characters may be rotated as far as the type bearing member

Vs Jrnir
section and be fouled by application of ink thereto by the
ink roller. This leads to such problems as that the
display characters become hard to see when -selecting
prescribed types while viewing the display characters
through the display window section. |

Various proposals have been made for preventing
this fouling of the display characters (by ink application
prevention means). In the '"printing band structure" of
Japanese Patent Publication No. Sho 62(1987)-33080, for

- example, a projection is proVided on a rotating disk for

rotating the endless printing band and a stop is provided
in the vicinity of the rotation range region of the endless
printing band. Owing to abutment of the projection on the

. stop, the rotating disk can rotate only within the

prescribed region.



beyoﬁd the prescribed rotation range when it is rotated by operating the
type sel ect operating shaft, the display characters may be rotated as far
as. the type bearing nenber section and be foul ed by application of ink
thereto by the ink roller. This leads to such problens as that the
di spl ay characters becone hard to see whgn selecting prescribed types
while viewi ng the display characters through the display w ndow secti on.
Vari ous proposal s have been nade for preventing this fouling of. the

di splay characters (by ink application prevention neans). |In the
"printing band structuHeWeobr, JapanesievRakennvielvleisc gidadn e [Shth as
62(1987)-33080, for exanple, a projection is provided on a rotating disk
for _rotatinghelietbadbeoieptioni mtdaferemdidhstthe Adspleyi dbdracherde
vicinity of the rotation range region of the endless _printing band. Om ng
to abut ment &St H&3¥r of BcERBnXoRkatABY &g, IhertRERT nyl bt sSRXEGAS I ¥Rat e

only within %%%cepg%§gglggg g§§%éﬁkion strikes on the stop, the endless
printing band may elongate, causing it to print improperly
or fall off.

Further, in the "printer" of Japanese Patent

Application Laid-open  No. Hei 6(1994)-155878, a

protuberance is formed on the outer peripheral surface of

/

the endless printing band to be engageable with a stop and

the crest surface of a drive projection engaging with an |
indentation provided on the periphery of the selector wheel
is formed as a slanted surface. When a selector wheel is
forcibly rotated after the endless printing band has
reached the 1limit position, the endless printing band
slips.
In this printing apparatﬁs,however, the problem arises that
the slipping at the time the endless printing band is
rotated with excessive force wears, cracks and otherwvise
damages the slanted surface of the endless printing band.

Moreover, since the outer peripheral surface of
the. endless printing band is formed with the protuberance,
the problem arises that the number of type that can be
provided on the endless printing band decreases.

Further, in the "device for preventing fouling of
printer display characters" of Japanese Utility Model

Application Laid~open No. 6(1994)-71146, the rotation range



3 . However, this device-involves problens such as that the
projection interferes with the display characters and that if the rotating
disk is rotated with excessive force after the projection strikes on the
stop, the endless printing band may el ongate, causing it to print

I nproperly or fall off. Furtgyer, in the "printer" of Japanese
Patent Application Lai d-open No. Hei 6(1994) - 155878, . a
protuberance is formed on the outer peripheral surface of the endl ess
printing band to be engageable with a stop and the crest surface of a
drive projecdfobhengadilagswprlinaingi bdedt asi admpredi dgd abutikeatperfi ghery of
the selector wheel is forned as a slanted surface. Wien a sel ector wheel
is forciblyseotiaceall byt ebhidie etmtb@ssptpﬂrttiﬂri ngFdarefl haan ridechedhitdie |init
position, the endless printing band slips, In this printing

appar at ushom@%?‘me%—ﬂ‘é 9?05?%%5‘?1%%% Pﬁh’ﬂtlﬁ‘h@aﬂq gty aatl‘%%ep‘?’f‘?ﬁé"'t he
endl ess prlnt ban rotated wth excessive force wears, cracks and

ot herw se leP é gFﬁﬁted surface of the endless printing band.

Mor eover, S|nce the OubgﬁaEEVéPhﬁ{ahnEH Lasg Ha damage of the endless

printing band by cracking and the like when excessive
rotational force are also a problem in this device.
Another problem is that the endless printing band may pass
beneath the indicator.

In "printer" of Japanese Patent Publication No.

Hei 4(1992)-34951, on the other hand, rotation of the
endless printing band is limited by engagement between a
tooth formed on the endless printing band and a stop
shoulder.
This printing apparatus also has problems in that
application of excessive rotational force elongates the
endless printing band and causes wear, cracking and other
damage.

Thus in all of these configurations the attempt
to prevent fouling of the display characters by limiting
rotation of the endless printing band to a prescribed
region makes it difficult to avoid the direct or indirect
action of large external forces on the endless printing
band. They therefore encounter the problems of elongation
and damage,- the problem that the original purpose cannot be
échieved because the projections ride over the stops, and

other problems.



the.endl ess printing band is formed with the protuberance, the problem
-arises that the nunber of type that can be provided on the endl ess
‘printing band decreases. Further, in the "device for preventing
fouling of printer display characters” of Japanese Uility Model
Application Laid-open No. 6(1994)-711465 the rotation range

4 of the endless printing band is |limted by abutnent of a sectionally
thick type portion formed on the outer perineter of the endl ess
printing band with a leg portion of an indicator. Damage of the
I ndi cat or and damage ®hithéneadtiéss wpsi atcomgpbibsttkdyirer tloki higlandof he | i ke
when excessive rotational force are also a problemin this device.

Anot her pr olthemafonesatidt paroigngs angr inas P BandPhikschass Phenide hatprenting

i ndi cat or. _ In "printer” of Japanese Patent Publication No.
apparatus which prevents fouling of the display characters on
<o

an endless printing band by Xkeeping them from being
positioned at the type bearing member section, i.e., from

being brought opposite the 'ink roller.

Another object of the invention is to provide a Prnting
apparatus wherein the rotation of an endless printing band is
limited in a manner that keeps excessive rotational force
from acting on the endless printing band itself, thereby
avoiding wear, cracking and other damage.

Another object of the invention is to provide a printing
apparatus which minimizes the reduction in number of type
caused by formation of a projection for limiting rotation
of an endless printing band.

Another object of this invention is to provide a printing
apparatus wherein forcible rotation of an endless printing
band at its rotation limit causes idle rotation of the
selector wheel and puts only moderate load on the endless
printing band.

Another object of this invention is to provide a printing
apparatus wherein the tension (degree of tautness) of an
endless printing band can be regulated within a prescribed
range. |

Disclosure of the Invention

A first aspect of the invention is directed to

~enabling idle rotation of the selector wheels by adopting



Hei :4(1992) - 34951, on the other hand, rotation of the endless printing
-band. is limted by engagenent between a tooth forned on the endl ess
‘printing band and a stop shoulder. This printing apparatus also has
problens in that application of excessive rotational force elongates the
endl ess printing band and causes wear, gracking and ot her danage.

Thus in all of these configurations the attenpt to prevent fouling of the
di splay characters by limting rotation of the endless printing band to a
prescri bed region nmakes it difficult to avoid the direct or indirect
action of |aelhecextevinatl f potabiom réstreicl igxs pEmbhebisng(movsdnid: sStvay
therefore encounter the problens of elongation and damage, the problem

that the orPgRRErshur@bsed cHtFPYse tyR€hi Bavdngecaldetite $/% t5.0ns ride

over the stops nd ot her obl ens. ,
5 eRablgng the movagae stop members to move when excessive

force acts on the selector wheels or the endless printing
bands, and allowing the engaged state of the endless
printing bands with the selector wheels to become' a
partially engaged state therewith to produce slack.
According to this first aspect of the invention, a printer
having at least one endless printing band formed on its
outer peripheral surface with multiple types and display
characters and wound about a selector wheel and a type
bearing member section and enabling selection of a desired
type of the endless printing band 'is characterized in
comprising a movable stop member provided between the
selector wheel and the type Dbearing member section and
formed at one end portion with at least one regulating boss
portion for engaging the selector wheel and provided at
another end portion thereof witﬁ an elastic section having
at least one engagement piece, a stop bearing member for
restricting movement of the movable stop wmember by abutting
on the elastic section of the-movable stob member, and at
least one drive projection provided on an inner peripheral
surface of the endless printing band to be engageable with
the engagement piece of the elastic section of the movable
stop member, engagement between the drive projection and
the engagement piece with movement of the endless printing

band causing movement of the movable stop member to enable



Thi s“i nvention was acconplished in-the light of the aforesaid problens and
has as-an object to provide a printing apparatus which prevents fouling of
the display characters on an endless printing band by keeping -them

from being positioned at the type bearing nmenber section, i.e., from
bei ng brought opposite the ink roller. 4 Anot her object of the
I nvention is to provide a prnting apparatus wherein the rotation of an
endl ess printing band is limted in a manner that keeps excessive

rotational force fromacting on the endless printing band itself, thereby
avoi di ng weatel easec lafnglencerddpenadndgetween the seldomiodhevhebd] eahdof the
I nvention is to provide a printing apparatus which mnimzes the reduction
i n nunber oftheypegudatded bypstosaation-of a projection for liniting

rotation of an endl ess prlntlng band. Anot her object of this
invention is to prOV|@§afEﬂ ihizfry thppBPYLDE RFEAEPn Sfor BBl 8oV8PALI on of
an endl ess prlntln its rotation limt, causes.idle rotatiqn of the
el ector  vhGHOR TFHREES Gy PROGEFS: o7 il BAP Vbt b8 S5ePnarg band.

e o St A A et 4 e A
direction.

The elastic section can have a Dbifurcated
engagement spring section. Since the bifurcated engagement
spring section can elastically deform laterally with
movement of the movable stop member in the vertical
direction, for example, the engagement between the drive
projection of the endless printing band and the elastic
section can be further strengthened and the movable stop
member can effect smooth elastic movement.

The stop bearing member can have a slanted
bearing surface for bearing the elastic section. Since the
elastic section is elastically deformed along the slanted
bearing surface when the movable stop member moves, the
engagement between the drive projection of the endless
printing band and the elastic section can be further
strengthened and the movable stop member can effect smooth
elastic movement.

The endless printing band can have at least one
blank section with no types on its peripheral surface and
the inner peripheral surface at least one display
character adjacent to the side of the blahk section in the

direction of rotation can be made a flat section.



endl ess printing band can be regulated within a prescribed range.

Di scl:osure of the Invention A first aspect of the invention is
directed to enabling idle rotation of the selector wheels by adopting
6 -sel ector wheel rotation restricting nenbers (novable stop nenbers) of

a novabl e type having el astic sections, enabling the novable stop nenbers
to nove when excessive force acts on the selector wheels or the endl ess
printing bands, and allow ng the engag®éd state of the endless printing
bands wth 'the selector wheels to beconme a partially engaged state
therewith to produce slack. According to this first aspect of the

I nvention, a printer Jhavi at,le one. end| ot nd_formed on
its outer peripheralSgﬁ¥¥gg%a%}¥ha€$ﬁt*?ﬂ%§'g?%éghgﬁaqdfggfgée-%%aracters

and wound alaul;¢a el e&i%ﬁlé{ﬁ“%ﬁa?&@t@ﬂX@?ac&?@rkﬂgtﬁ%”%rdese&f | pReand
enabling selection of a desired
' blank section in the direction of rotation can be formed
without projections capable of engaging with the selector
wheel, thereby avoiding engagement between the selector
wheel and the endless printing band and facilitating idle
rotation of the selector wheel.

According to a second aspect of the invention, a printing
apparatus having at least one endless printing band formed on
its outer peripheral surface with multiple types and
display characters and wound about a selector wheel and a
type bearing member section and enabling selection of a
desired type of the endless printing band is characterized
in comprising a stop member provided between the selector
wheel and the type bearing member section and at least one
drive projection provided_on an inner peripheral surface of
the endless printing band to be engageable with the stop
member, engagement between the drive projection and the
stop member with movement of the endless printing band
producing slack in the endless ﬁrinting band to enable idle
rotation of the selector wheel.

In the device for preventing display character
fouling in a printer according to this invention, the
regulating boss portion and the elastic section are formed
on the movable stop member, the regulating boss portion
engages with the selector wheel, and the elastic section

elastically deforms. As a result, regulation of the



type of the endless printing band is characterized in conprising a novable
.stop nmenber provided between the selector wheel and the type bearing
menber section and fornmed at one end portion with at | east one regul ating
boss: portion for engaging the sel ector wheel and provided at another end
portion thereof with an elastic section having at |east one engagenent

pi ece, a stop bearing nenber for restricting novenent of the novable stop
menber by abutting on the elastic sectfon of the novable st op nenber, and
at |least one drive projection provided on an inner peripheral surface of
the endless printing band to be engageable with the engagenent piece of

th | asti b th
(' ve proj oaToeR A T RO ke P e R R R R E o PP B oo

ngage p1 ece w t h"nmovenent €ss

printing baad %%H%bggoﬁnﬁﬁHEOEdQ£1t9§ E§V§@|€h§t@P?SPB@§flﬁ 8 RERPLE.
rel ease of the engagenent between the selector wheel and the regulating

boss sectioBection and differentiation of the set states) can be
secured.

Therefore, while types and display characters of
the endless printing band can be selected as desired by
rotating the selector wheel to rotate the endless printing
band thereabout, a drive projection of the endless printing
band engages with the elastic section of the movable stop
menmber just before a display character strikes (contacts)
the 1ink roller to produce a sensation of resistance
(resistance action) tending to once halt the rotation.

When an attempt is made to rotate the selector
wheel beyond the point of this resistance action, the
elastic section elastically deforms and the movable stop
member itself moves slightly toward the type bearing member
section side.

In this way, the rotational traction between the
regulating boss portion of the movable stop member and the
selector wheel depreases below that in the normal type
selection state and, in addition, the endless printing band
slackens from its engagement point with the selector wheel
to its engagement point with the elastic section of the
drive projecfion, thereby releasing its engagement with the
selector wheel and allowing the selector wheel to rotate

idly.



To stabilize the noving action of the novable stop nenber, the printer can
‘be provided with a stop guide for guiding the novable stop nenber in its
ovenent direction. The el astic section can have a bifurcated
engagenent spring section. Since the bifurcated engagenent spring section
can elastically deformlaterally wwth novenent of the novable stop nenber
in the vertical direction, for exanple, the engagenent between the drive
proj ection of the endless printing band%nd the elastic section can be
further strengthened and the novable stop nenber can effect snooth elastic
novenent . The stop bearing menber can have a slanted bearing

surface for bearing t ag ti.0N. S e | S
el astically deforned g?Sﬁé th §ﬁ% 383 t%g%%%e&%urz§%§§W#§%<§%% ﬁ%%able

stop member JRyeeqy EBean&gs&g; REHe D @LVERB w@atdidrveretzfﬂrﬁ%tfl @ReO{nkhe
endl ess printing band an he el astic section can be further strengthened

and the novahaest oFdmnber hrefff eain YOopFevaitasti c NOvESRSHE, any
The endl ess printing band can have at |east one bl ank section’ with no
types on it expesisilver fbrsardacinq@nm rothte thaesejprtiqhehalel furthee

at least one display
is transferred through the endless printing band and a
drive projection thereof to the elastic section of the
movable stop membér, whereafter it acts in the direction of
producing idle. rotation between the regulating boss portion
of the movable stop member and the selector wheel and does
not damage the endless printing band.

Since the drive projection is provided on the
inner peripheral surface of the endless printing band and
made engageable with the elastic section of the movable
stop member, thare is no reduction of the numbers of types
and display characters on the peripheral surface of the
endless printing band.

In the second aspect of the invention/ slack
is produced in the endless printing band when its rotation
is prevented by its engagement with the stop member, the
selector wheel and the endless printing band are put in a
released state or in a state in which, even 1if they
contact, rotation of the selector wheel does not act on the
endless printing band, the selector wheel rotates idly, the
endless printing band does not move to move the display
characters as far as the type bearing member section, and
the possibility of the display characters bheing fouled.by

contact with the ink roller is eliminated.



character adjiacent {to the side of the blanR séection in the direction of
‘rotation can 'be made a flat section.

8
Specifically, the inner peripheral surface at |east one display character
adj acent to the side of the blank section in the direction of rotation can
be formed w thout projections capable of engaging with the sel ector
wheel , thereby avoi di ng engagenent between the selector wheel and the
endl ess printing band and facilitatinglﬂdle rotation of the selector

wheel . According to a second aspect of the invention, a printing
apparatus having at | east one endless printing band fornmed on its outer

T 2t ot bk WL B0y B 800 p 0ol bt e g poune
sel ection ofpa tilasi heddny PReMbet hGneadl asstatidHaINgpdandids ehar asd eri zed
In conprising a stop nenber provided between the sel ector

adjusted is provided within the endless prin;ing band to be

rotatable into and out of contact with the inner peripheral

surface of the endless printing band. In this case, the

tension of the endless printing band can be adjusted by

rotating the cam member to vary the degree of contact

between the cam member and the endless printing band.

| Brief Description of Drawings
Figure 1 is a sectional view of a printer

according to the first aspect of the invention; Figure 2 is

a sectional view taken along line II-II in Figure 1; Figure

3 is a sectional view showing an endless printing band of

the printer shown in Figure 1 when rotated to the rotation-

prevenfed state; Fiqure 4 is a sectional view showing the

idle rotation state of a selector wheel; Figure 5 is
sectional view of a printer according to the second aspect
of the invention; Figure 6 is a sectional view taken along
line VI—VI in Figure 5; Figure 7 is a side view of an
endless printing band in the second aspect; TFigure 8 is a
sectionai view showipg the rotation-prevented stéte of
endless printing bands and the idle rotation state of
selector wheels; Figure 9 is a sectional view of a printer
according to the third aspect of the invention; Figure 10
is a sectional view taken along line II-II in Figure 9;

Figure 11 is a side view of an adjuster; Figure 12 is a

partially cut-away enlarged side view of an essential



wheel and the type bearing nenber section and at | east one drive
projection provided on an inner peripheral surface of the endless printing
band to be engageable with the stop nmenber, engagenent between the drive
projection and the stop nenber with novenent of the endless printing band
produci ng slack in the endless printing band to enable idle rotation of
the sel ector wheel. In the device for preventing display
character fouling in a printer accordﬂﬁg to this invention, the

regul ati ng boss portion and the elastic section are forned on the novabl e
stop nenber, the regul ati ng boss portion engages with the sel ector wheel,
and the el asphec3Ghl P pPIAS Aldne 8 3hTBajustlS BoLERUL!. rigE atlon
of the endl ess printin and
type selecti @ QResatLopi bARPI O ahibwitR) att @h8%eqt pPdhvifdyabahypses at
the type bearing nenber section and differentiation of the set states) can
be © the printer shown in Figure 9 when rotated to the rotation-

prevented state; and Figure 14 is sectional view showing
the idle rotation state of a selector wheel.
Best Mode for Carrying out the Invention
In Figures 1 and 2, one end portion of a printer

frame 3 of a printer 1 is provided with multiple selector

wheels 5 which are selectively rotatable by an operating

e e et st

shaft 4 for type selection, the other end portion thereof

is provided with a type bearing member section 6 of T shape

section extending parallel to the operating shaft 4 for

type selection, and endless printing bands 7 are wound

B

about the selector wheels 5 and the type bearing member
—e— ——
section 6 under prescribed tension. That is, wultiple rows

e ———

of the endless printing bands 7 are wound about the

e

selector wheels 5 and the type bearing mewber section 6.

A display window 8 is formed as an opening in the printing

apparétus frame 3 at an end surface portion thereof facing
the selector wheels 5 and the end surface portion provided
with the type bearing member section 6 is formed with an
ink roller access opening 9. An ink roller R can move into
contact with the endless printing bands ? at the ink roller
access opening 9.

The operatiné shaft 4 is used to select specific
types of the endless printing bands 7 by moving it in the

axial direction to select (locate) a desired row of the



secured. Therefore, whirle types and di splay characters of the
-.endl ess printing band can be selected as desired by rotating the selector
‘wheel to rotate the endless printing band thereabout, a drive projection
of the endless printing band engages with the elastic section of the
novabl e stop nenber just before a display character strikes (contacts)

the ink roller to produce a sensation of resistance (resistance action)
tending to once halt the rotation. 13 When an attenpt is nmade to
rotate the selector wheel beyond the point of this resistance action, the
el astic section elastically deforns and the novable stop nenber itself
noves slightly toward the type bearing nenber section_side. ' I n
this way, tFOYESS PEARCINEaRENSR DA P TAE NS £48 8ELAGEBESYNPBE tF on of

t he novabl e %io menber %gd t he éelector mheelqdegreases be[o&/tha} in the
normal type ettt Ehe e nd, Thh GBETRT U $atentf cR8YPFFA VAE band

sl ackens fr |t S..engagenent. point W the el ectar ta it
engagenent %E)glérﬁecvﬁ ?Oﬁ&gﬁ’é”é E t?pgagé\%sl (f)%lg}"%f §t¢f§ rb%r [ ]vwce?\?%%%)? ect o?‘ll,]et her eby

rel easing i ey ,nasuaml s Muliie arteeCtY (WReehnaRdagbleviRg bhgssel ector
Its outer peripheral surface is formed with wultiple
locator grooves 4A spaced reqgularly in the axial direction
and a rotary pin'll is formed to project for near its tip.

On the other hand, the printing apparatus frame 3 is fonnec_l
with a vertical hole 3A for accommodating a steel locator
ball 12 and the steel locator ball 12 accommodated in the
vertical hole 3A is urged toward the locator grooves 4A by
a locator spring 13 to engage the steel locator ball 12
with one of the locator grooves 4A.

Thus when the operating shaft 4 is moved axially,
the steel 1locator ball 12 successively engages with the
locator grooves 4A. - At this time, the rotary pin 11
successively moves to the positions of corresponding
selector wheels 5 to engage with internal engagement
recesses 5A formed at the inner peripheral surfaces of the
selector wheels 5. Thus the selector wheel 5 of the
desired row can be located by axially moving the operating
shaft 4.

The printer frame 3 is further equipped with an
indicator 10 movable along the display window 8 in parallel
with the axis of the operating shaft 4. The indicator 10
is connected to the operating shaft 4 to be only rotatable

relative thereto and to move integrally with the operating.



i dly: . . 10 Si nce the display
characters are therefore not rotated to and positioned at the rotation
region of the ink roller, fouling thereof can be prevented. Mor eover ,
any excessive force acting to rotate the selector wheel further 1is
“transferred through the endl ess printing band and a drive projection
thereof to the elastic section of the novable stop nenber, whereafter it
acts in the direction of producing i d*¢ rotation between the regul ating
boss portion of the novable stop nenber and the sel ector wheel and does .
not damage the endl ess printing band. Since the drive projection
| s provided gndhe ;L niel RAPIALAl(3ULT ackOf e a0 35 18 fothog band
and nmde engageabl e w e elastic section o e novabl e~ stop nenber,

there i s noiggUG i} ndfert RRANYRREGHS p2bk¥RES 1 n8BdLALSRE Y1 DAL, 2RE8LS ON
t he peripheral surface of the

8. The pointer 10A points to the selector wheel 5 of the
desired row selected by the operating shaft 4.

Each endless printing band 7 is formed at
separate regions on its outer peripheral surface with
prescribed numbers of types 7A and display characters 7B.
Specifically, half of the outer periphery of each endless

printing band 7 is formed with a plurality of types 7A and

the other half of the outer periphery thereof is formed

with a plurality of display characters 7B. A blank section
. e

7C is formed at each boundary region between the group of
\:EE;;:;;E the group of display characters and, as explained
later, the blank sections 7C face the display window 8 and
the ink roller access opening 9 when the endless printing
band 7 is at the terminal portion of its movement range.
The portion of the inner peripheral surface of
the endless printing band 7 opposite the types 7A is made
flat and the portion thereof opposite the display

characters 7B is formed with low drive projections 7D and

e

,EEQE—EEEZE*EESiESEESEE,ZE—eaCh engageable with peripheral
engagement notches 5B of the selector wheel 5.

The high drive projections 7E are provided at
portions opposite display characters 78 located
substantially in the middle of the plurality of display
characters 7B. The number thereof can be freely set &n

light of the numbers of the types 7A and the display



endl.ess printing band. . In the second aspect of the
“Lnvention, slack I s produced in the endless printing band when its
rotation is prevented by its engagenent with the stop nmenber, the

sel ector wheel and the endless printing band are put in a rel eased state
or in a state in which, even if they contact, rotation of the selector
wheel does not act on the endl ess printing band, the selector wheel
rotates idly, the endl ess printing badd does not nove to nove the display
characters as far as the type bearing nenber section, and the possibility
of the display characters being fouled by contact with the ink roller is
el i mnated ird aspect of the invention is

char act eri zeGM2FACERSE d B aMNFrelBEr ]\M}f&setcr‘ of Bt haPVBositt | BRE RSN s
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printing band 7.

When the selector wheel 5 is rotated, the laow
drive projections 7D and the high drive projections 7E
engage with the peripheral engagement notches 5B of the
selector wheel 5 to rotate the endless printing band 7 and
enable a desired type 7A to contact the ink roller R at the

ink roller access opening 9.

Plural movable stop members 14 associated with

the respective selector wheels 5 are mounted on the printing apparatus
frame 3 between the selector wheels 5 and the type bearing
member section 6 and inside the endless printing bands ?

wound about the selector wheels 5 and the type bearing

member section 6.

Specifically, a stop gquide 3B 1is provided to
projéct from the printing apparatus frame 3 and this stop guide 3B
fits into elongate guide windows 14C formed at the center

portions of the movable stop members 14. The movable stop

members 14 can move to some degree in Lhe dlrectlone of

approaching and separating from the selector wheels 5.

e e

Each movable stop member 14 is formed at one end
with a pair of requlating boss portions 14A for engaging
the peripheral engagement notches 5B of the selector wheel
5 and at the ofher end thereof with an elastic section 148.

The elastic section 214B has a Dbifurcated

engagement spring section 14D. The bifurcated engagement.



surface of the endl ess printing band. In this case, the tension of the
endl ess printing band can be adjusted by rotating the camnenber to vary
t he degree of contact between the cam nenber and the endl ess printing

band. Brief Description of Draw ngs Figure 1 is a
sectional view of a printer according to the first aspect of the
I nvention; Figure 2 is a sectional view taken along line Il1-11 in Figure

1; Figure 3 is a sectional view show ngéan endless printing band of the
printer shown in Figure 1 when rotated to the rotation- prevented state;
Figure 4 is a sectional view showng the idle rotation state of a selector
wheel ; Figure 5 is sectional view of a printer, according to, the second

aspect of tsﬁaé“i‘?ﬂ/eﬁfFBhP“Fiw el ifso’a‘_‘es%cﬁfcon‘at?s vite® t ‘P(’é‘i’ll_%fP Qh’g}thl i ne
0 S 0 Sl M S B AL 1
rotation-pr eﬁ!@'@rﬂ%ﬁ@eﬁt ?)fiﬁcggdif?lgsalpé g Bands, 0ds tE ¢ Q& ngiation
state of selector- Wheels; Figure 9 1s a sectional view of a printer

according torhde dhidyd wdspeet tak 8 dient QRopFhaNFE End thehiSe@ 195G Onal
view taken along line Il-11 in Figure 9; -Fgtre—it+s—a——stde—virew of an

adj uster; Figuspeod@dilsecaweaartihal hyvanlie asvmp afdniveged 191 dadvitde afy@an
essenti al :
bearing member section 6. As shown in Figure 2, the stop
bearing member 15 is formed in.{:eqrally with the printing apparatus
frame 3. The surfaces of the stop bearing member 15 facing
the movable step members 14 are formed as bearing member
side slanted surfaces 15A which abut on the slanted
surfaces 14F of the engagement pieces 14L. The wmovement of
the movable stop members 14 is restricted by the abutment
of the slanted surfaces 14F and the bearing member sidé
slanted surfaces 15A.

In the normal selectable state, the movable stop
members 14 are 1individually urged toward the selector
wheels 5 by the action of the elastic sections 14B. An
upper gap S1 is formed between the elongate guide windows
14C and the stop guide 3B so that the movable stop members
14 can move downward in the drawings and also return.

The printing apparatus frame 3 is provided between the
selector wheels 5 and the type'bearihg member section 6
with presser frames 3C, 3D for preventing outward deviation
of the endless printing bands 7. As shown in Figures 1 and
2, in the normal type selectable state of the printing apparatus 1
configured in this manner, a desired row can be selected-by

moving the operating shaft 4 in the axial direction,
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- portion of a printer frame and an adjuster section; Figure

13 is a

sectional view showing an endless printing band of the printer shown in
Figure 9 when rotated to the rotation- prevented state; and Figure 14 is
sectional view showing the idle rotation state of a sel ector wheel.

Best Mode for Carrying out the Invention

In Figures 1 and 2,

one

end portion of a printer frame 3 of a printer 1 is provided with nmultiple

sel ect or

wheel s 5 which are sel ectivel y7rotatable by an operating. s

for type selection, the other end portion thereof is provided with a

beari ng nmenber section 6 of T shape section extending paraIIeI to the

haft 4
type

operating shaft 4 S I on, nd endl ess bands are
#RaEF &

wound

bands

7

about YPRESS F%Etﬂr
under prescrkggd
are woun

at that row so as to rotate the endless printing band 7 via
the selector wheel 5 and stopping the rotation of the
operating shaft 4 at the position where the desired display
character 7B of the endless printing band 7 can be seen
through the display window 8.

In this selected state, the type 7A corresponding
to the seleeted display character 7B is set on the type
bearing member section 6 and exposed at the ink roller
access opening 9. Printing can be effected by turning the
ink roller R to apply ink to this type 7A and pressing the
printing appratus 1 onto a label by, for example, operating a
hand lever (not shown) or the like.

- Figure 3 is a sectional view showing an endless
printing band 7 when rotated clockwise in the drawing to
the rotation-prevented state. This'is an example where the
operating shaft 4 was operated to rotate the selector wheel
5 until the endless printing band 7 rotated clockwise by en

amount causing the blank sections 7C to come opposite the

display window 8 and the ink roller access opening 9 and a

high drive projection 7E of the endless printing band 7 to

[T—

engage with one engagement piece 14E (right side of the

Z

drawing) of the elastic section 14B of the movable stop

member 14.

The engagement between the high drive projection

7E and the engagement piece 14E therefore prevents the

YRRqd? h@af‘y & bc‘e&r% e‘FOtaste]cqq on 6
ﬁgg ?H? ;g§¥t|§;efgﬁéf Eﬁ%ckawge 8£ éggnégggfgékﬁgéén' ng

whole

= ———



sel ector wheels 5 and the type bearing nenber section 6. A
~display window 8 is forned as an opening in the printing apparatus frame 3
‘at an end surface portion thereof facing the selector wheels 5 and the end
surface portion provided wth the type bearing nenber section 6 is forned
with an ink roller access opening 9. An ink roller R can nove into

contact with the endless printing bands 7 at the ink roller access opening
9. The operating shaft 4 i ss8used to sel ect specific t ypes of
the endl ess printing bands 7 by noving it in the axial direction to
select (locate) a desired row of the

13 eondl e BBy R9CRANGS £ ANYokAL NG NDVLRC L FELRCLOENBEC 5 onaBL hE
| ocated ro _ =Wt respect to the printing
apparat us fraRogate PRe VARG Y Wheles fhraedd ONrRfrelySpa%isiaAgdng0 be
rotatable about its axis.

of display characters 7B of the endless printing band 7 at

the ink roller access opening 9 is avoided and fouling of

display characters 7B by the ink roller R is prevented.

—

Figure 4 is a sectional view showing the idle
rotation state of a selector wheel 5. In the foregoing
rotation-prevented state, if an attempt is made to forcibly

rotate the selector wheel S5 further, the peripheral

engagement notches 5B of the selector wheel 5 escape from

e e e ettt et}

the regulating boss portions 14A of the movable stop

members 14 to ride thereon in the illustrated state.

Specifically, the movable stop member 14 moves
R

downward in the drawing guided by the stop guide 3B,

e

whereby a lower gap S2 occurs between the elongate guide

window 14C and the stop guide 3B, the slanted surfaces 14F
of the elastic section slide on the bearing member side
slanted surfaces 15A, the leés of the bifurcated engagement
-spring section 14D of the elastic section 14B spread
laterally outward, :EE&_ﬂjEEi__gﬂﬂéggﬂEﬂE\ between the
engagement piece 14E énd the high drive projection 7E of

the endless printing band 7 is strengthened.

In this state, the selector wheel 5§ rotates idly

o

because slack develops in the endless printing band 7

between the portion of the blank section 7C on the upper

side and the portion of the engagement piece 14E so that



Its outer peripheral surface is fornmed with nmultiple |ocator
-grooves 4A spaced regularly in the axial direction and a rotary pin 11 is
formed to project for near its tip. On the other hand, the
printing apparatus frame 3 is formed wth a vertical hole 3A for
accommodating a steel locator ball 12 and the steel |ocator ball 12
accommodated in the vertical hole 3A is urged toward the | ocator grooves
4A by a locator spring 13 to engage thé9steel locator ball 12 with one of
the | ocator grooves 4A Thus when the operating shaft 4 is noved
axially, the steel locator ball 12 successively engages with the | ocator
grooves 4A Al this . tinme, the, .rotar in 11 _successively .noves to
the positiohi® gf’w SEAVEs A SRE L ods e%:/q o$5%?Pe%| £reny g‘%&n éad?/elmetri‘?

i nternal eng éﬁ%% f L.n eti pheral surfaces of
t he selecto$9§§§£+%n{§%9§ u?ﬁ;fﬂiqggl%%%%gﬁo&hgg ePSEbf the desired

row can be located by @xi@!ytBRVi ehddpeRer athdgeiShal befueen the
The printer frame 3 is further equipped with an i ndi cator 10 novabl e

al ong the di sphayementopi8ceknipar ahbelthe Wilkh de vaXipgydifedtionopar atd ng

shaft 4. The indicator 10 I's connected to the operating shaft 4 to be

only rotat ablecated| stawstirieametin ahdet dimeetiont egi akbyatioh tife Wper ati ng
selector wheel 5 and the endless printing band 7 and,
further, the presser frames 3C and 3D restrain the endless
printing band 7 and keep it from bulging outward, the
amount of slack developed between the selector wheel 5 and
the endless printing band 7 is sufficient to ensure idle
rotation of the selector wheel 5.

The selector wheel 5 can therefore rotate idly
when an excessive external force acts thereon. Moreover,
whilé the selector wheel 5 rotation itself acts more on the
regulating boss portions 14A of the movable stop member 14
than on the endless printing band 7, no hindrance to type
selection arises owing to wear of the movable stop member
14 since the wmovable stop member 14 is harder than the
endless printing band 7.

If the selector wheel 5 is rotéted in the
ﬁgEEEEEEE;;igpunterc1ockwise) direction, the engagement

between the peripheral engagement notches 5B and the

regulating boss portions 14A is reestablished and the

elasticity of the movable stop member 14 restores it to its
original position shown in Figure 1.
Figures 5 and 6 are sectional views of a dual

printer 20 according to the second aspect of the invention. |



14 ~ shaft 4 in the axial directi-on. The indicator 10 is formed with a
poi nter 10A which projects into the display window 8. The pointer 10A
.points to the selector wheel 5 of the desired row selected by the
operating shaft 4. Each endl ess printing band 7 is forned at
separate regions on its outer peripheral surface with prescribed nunbers
of types 7A and display characters 7B. | Specifically, half of the outer

peri phery of each endless printing baf 7 is formed with a plurality of
types 7A and the other half of the outer periphery thereof is formed wth,
a plurality of display characters 7B. A blank section 7Cis forned at each
boundary reaagargetswe@ 5h%earc%na9f viliPesanf 41eng" 94Re Oy 1dhsP! Ay
characters as explained later, the blank sections 7C face the display
w ndow 8 angighbe bnk takl phaeéessoopgnwgselmteéutﬂme €5k BSBnPrivd i ng

band 7 is at the term nal portion of its novenent range. )
printers 21 of substantially the same structure. Like
portions to those of the printer 1 are assigned like
reference symbols in the drawings and will not be explained
in detail. Only structural features differing from those
of the printer 1 will be explained.
A first presser frame 23A and a second presser

frame 23B of the printer frame 23 of the printer 20 are

formed substantially laterally symmetrical and a quide

plate 24 is provided midway between them, thereby ensuring
e TN

smooth movement of endless printing bands 7.

Sleeves 25 are fitted in the printer frame 23 to
be rotatable about their axes. Selector wheels 5 are
supported on the sleeves 25 and operating shafts 4 are
inserted into the sleeves 25. The sleeves 25 are formed in
the axial direcfioﬁ with slits 25A (Figure 6). Rotary pins
11 erected on the operating shafts 4 are inserted into the
slits 25A and the tips of the rotary pins 11 engage with

internal engagement recesses 5A of the selected selector

wheels 5.

On the other hand, the operating shafts 4 are

L ——

fitted with co-rotation prevention rods 26 rods for

——
-

s permitting rotation of only the selected selector wheels 5.

rr—— e

——

Each co-rotation prevention rod 26 is fitted on the
associated operating shaft 4 to be rotatable only in

parallel with and relative to the operating shaft. It is



‘The portion of the inner peripheral surface of the endless printing band 7
opposite the types 7Ais nade flat and the portion thereof opposite
the display characters 7B is formed with |ow drive projections 7D and
hi gh drive projections 7E each engageable wi th peripheral engagenent

not ches 5B of the sel ector wheel 5. The high drive projections
7E are provided at portions opposite displ ay characters 7B

| ocated substantially in the nmiddle of'the plurality of display
characters 7B. The nunber thereof can be freely set in i ght of the
nunbers of the types 7A and the display

15 chara Y/ ngd t ' tend o .prescri | on tpe
i nner peri pﬁ&eoﬁgﬂ esdﬁrt% agg ﬁ?v%’hgge% A8 \réfﬁ% rPg lﬁ%ﬁ% %&?ng BRud 23\%’8%9

ess  pri
the sel ectorjywheql a%ih3 A9F8LEHontdiRi lQWages with a single peripheral

engagement notch 5B of each associated selector wheel 5.
The co-~rotation prevention rod 26 is formed at a location

facing the rotary pin 11 with a notch 26A for permitting

—

rotation of the selector wheel 5 engaged by the rotary pin

11.
>~<N

Therefore, since only the specific selector wheel
5 selected by the operating shaft 4 can rotate and the
peripheral. engagement notches 5B of the other selector
wheels 5 are engaged with the co-rotation prevention rod
26, the selector wheels 5 adjacent to the specific selector
wheel 5 being rotated are prevented from rotating so that
no endless printing band 7 other than the selected and
operated endless printing band moves.

Figure 7 is a side view of an endless printing
band 7. The nuwmber of low drive projections 7D formed on
the inner peripheral surface of the gndless printing bhand
7 is two less than in the .case of the printing apparatus 1 (Figure 1).

Specifically, the inner peripheral surface
portions at the display characters 7B adjacent to the blank
sections 7C on the downstream side thereof in the direction
of rotation of the endleés printing band 7 are not formed
with low drive projections 7D but are formed as flat
portions 7F.

Although the 1illustrated example shows a pair

(two) of flat portions 7F on the inner peripheral surface



drive projections 7D and the high drive projections 7E engage with the
‘peri pheral engagenent notches 5B of the selector wheel 5 to rotate the
endl ess printing band 7 and enable a desired type 7A to contact the ink
roller Rat the ink roller access opening 9. Pl ural novabl e
stop nenbers 14 associated with the respective selector wheels 5 are
nmounted on the printing apparatus frame 3 between the selector wheels 5
and the type bearing nmenber section 62&nd inside the endl ess printing
bands 7 wound about the selector wheels 5 and the type bearing menber

section 6. Specifically, a stop guide 3B 1is provided to

broj ect. fromheyor Lk 00.3pRRLALNS SLANE: 3 ML HL S0 5100 Ol By AP fd 1 S

into eIongate gul at the center "~ portions o

movabl e stop,BeRbeLAalfy d?l%e”ot’ﬁ@' @rif1eRs BB Sl 4neRR MPVEyt opone
degree in the directions of approaching and separating fron1the sel ect or

wheel s 5. selector WL MOVakine 154 OpaiBREhedd ik f 08 NRG s ARE €Hd

with a pair of regulating boss portions 14A for engagi ng t he peri pheral
engagenent nduchberSBfadilientsel enkeoroadeetences afid alld heoathdbnengy
thereof with an el astic section 14B. The elastic section 14B

has a bifupFevdding chgagdmmer sperhpheext | shrfape Jhe thief upodleds
engagenent . ) .
printing band 7 with two sets of two side-by-side flat

portions 7F (total of‘four).

Since the dual printer 20 of this configuration
provides the same effects as that shown in Figure 1 and
other figureé, in can reliably prevent fouling of the
display characters 7B by the ink roller R without damaging
the endless printing bands 7.

| Specifically, as shown in Figure 8, taking the
printer 21 on the right side by way of example, when a high
drive projection 7E of the endless printing band 7 engages
one of the engagement pieces 14E of the movable stop member
14 owing to rotation of the selector wheel 5 in the
clockwise direction, further rotation of the selector wheel
5 is prevented (rotation-prevented state).

If the selector wheel 5of the(printing apparatus 21 on the
right side of Figure 8 is rotated clockwise in an attempt
to cause further clockwise rotation from the rotation-
prevented state, the selector wheel 5 rides up on the
regulating boss portions 14A and assumes an idly rotating
state owing to separation of the outer peripheral surface
of the selector wheel 5 in the direction of rotation from

the inner peripheral surface of the endless printing bhand



16 =~ spring section 14D is forned-at its tip portion with outward

proj ecting engagenent pieces 14E. The tip surfaces of engagenent pieces
14E are forned as slanted surfaces 14F that splay toward the tip end. A
stop bearing nenber 15 is disposed between the novabl e stop nenbers 14 and
the type bearing nmenber section 6. As shown in Figure 2, the stop bearing
menber 15 is fornmed integrally with the printing apparatus frane 3. The
surfaces of the stop bearing nenber 15%3acing the novable stop nenbers 14
are formed as bearing nenber side slanted surfaces 15A which abut on the .
slanted surfaces 14F of the engagenent pieces 14E.- The novenent of the
novabl e stop nmenbers 14 is restrjcted bétgge abutnent . of the slanted

surfaces 14F andtdidsar i the nefbdt spP8 Pant 8 sUMidles NBA drive

e ot TR g BB RS, SN LIPS 1 e
drawings, the endless printing band 7 exhibits a slack
state relative to the selgctor wheel 5, giving rise to idle
rotation.

To be more specific, since the inner peripheral
surface at the display character 7B immediately to the
right in the figure from the blank section 7C positioned at-
the display window 8 is a flat portion 7F with no low drive
projection 7D, engagement between the selector wheel 5 and
the endless printing band 7 easily releases, whereby slack
tends to develop in the endless printing band 7 to enable
ready transition to the idle rotation state.

Since the other opergtions and effects are the
same as those of the first aspect, they are not described
in detail here.

Like the printer according to the second aspect
described in the foregoing, that according to the first
aspect shown in Figures 1 to 4 can also be configured to
facilitate the development of slack in the endless printing
bands 7 so as to enable ready transition of the selector
wheels 5 to the idle rotation state.

When the diameter of the selector wheels 5
according to the first aspect are made smaller than the
selector wheels according to the second aspect, the
development of slack in the endless printing bands 7 and

the transition of the selector wheels 5 to the idle



wheels 5 by the action of the elastic sections 14B. An upper gap Sl is
-formed between the el ongate gui de windows 14C and the stop guide 3B so
that the novabl e stop nenbers 14 can nove downward in the draw ngs and

al so return. The printing apparatus frame 3 is provided between the
sel ector wheels 5 and the type bearing nenber section 6 W th presser
frames 3C, 3D for preventing outward devi ation of the endless printing
bands 7. As shown in Figures 1 and 224in the normal type sel ectable
state of the printing apparatus 1 configured in this manner, a desired
row can be selected by novi ng the operating shaft 4 in t he axi al

di rection,

reafter a desired

type 7A can 5%t§5%%’ét%tcf"€y°ra(5‘t3ﬁ fgcit her ot F‘ﬁﬁlQHHBt Lﬁeel?‘ﬂ“@P Afockwi se

or counterclg m% af that ré) SO ag to rogat? thg ggdéesso Jnthg band
7 via the s&P&ctdY WhbeF B U °(5‘6p| A hBOF ot YOO T T ope FatTn

shaft 4 at tp.ﬁep9§5£'85‘rw§x§§ ilk]ettgelsallrlequ@hﬁpxl ‘gyprescrlbed range.
Further, when these selector wheels 5 are larger
than in the second aspect (Figure 5), the idle rotation
state is readily exhibited if the flat portions 7F formed
on the inner peripheral surfaces of the endless printing
bands 7 are made equivalent to two characters to the left
and right of the blank sections 7C.
Figures 9 and 10 are sectional views of a printing apparatus

according to the third aspect of the invention. A tension

adjustment mechanism 30 for the endless printing bands is

e

disposed within the endless printing bands 7 at a location

between the stop bearing member 15 and the type bearing
member section 6. The tension adjustment mechanism 30 has
an adjuster 31 (cam member). As shown in Figure 11, the

adjuster 31 1is inteqrally formed of a sectionally

elliptical maiﬁ.eody 31A, cam adjustment rotary shafts 31B,

an adjustment arm 31C and an engaging ridge 31D.
Specifically, the sectionally elliptical main

body 31A is provided on opposite end surfaces with cam

adjustment rotary shafts 31B. The sectionally elliptical

main body 31A is rotatably supported on the printing apparatus frame

-~

3 by the cam adjustment rotary shafts 31B. When the
sectionally elliptical main body 31A is rotated, its outer
peripheral portion makes and breaks contact with the inner

peripheral surfaces of the endless printing bands 7.



chafacter 7B of the endless printing band 7 can be seen through the
di splay wi ndow 8. In this selected state, the type 7A

correspondi ng

to the selected display character 7B is set on the type

bearing nenber section 6 and exposed at the ink roller access opening 9.

Printing can be effected by turning the ink roller Rto apply ink to this

type 7A and pressing the whol e printigﬂ%appratus 1 onto a | abel by,
exanpl e,

operating a hand | ever (not
3 is a sectional view showing an endless printing band 7 when rotated

wn) or the liKke.

for
Fi gure

clockwise in the drawing to the rotation- prevented state. This is an

exanpl e where the oneral!fd salhadovas 9BRLAbed 10, LOLA 8 0B 3LeCt Of

5 until the endless printing rota l'oc

anount

causing the blapky3agti 908 4G t @oCARR OPPASi khel hgajdLERLAY VMrﬁ‘nFiOWl% and
the ink roller accesS opening 9 and a high drive projection 7E of the

endl ess pri ntghdiaitfl perigenddrgage Wot bhen€ak IR ®EN P IRER riAEhbkikght

side of the

nmenber

14.

drawing) of the elastic section 14B of the novable stop

31B, and thehergyrgriggreniddeet $kRN isheruwjliedr ioe phej édipi on
7E and the engagenent piece 14E therefore prevents the

portion of the adjustment arm 31C to face the printer frame

3.

On the other hand, as shown in Figure 12, a

surface of the printer frame 3 lying perpendicular to the

drawing sheet is formed with multiple radially extending

cam adjustment grooves 32 with which the engaging ridge 31D

can engage. Other points are the same as shown in Figures
1 and 2.

At the time assembly of the printer at the
factory, for example, the attitude or relative position of
the sectionally elliptical main body 31A with réspect to
the endless printing bands 7 can be adjusted by rotating
the sectionaily elliptical main body 31A about the cam
adjustment rotary shafts 31B to bring the engaging ridge
31D of the adjustment arm 31C into engagement with a
desired one of the cam adjustment grooves 32 of the printer

frame 3.

As shown in Figure 9, for example, the ten51on of

— L

the endless printing bands 7 can be increased by

positioning the sectionally elliptical main body 31A to
thrust toward the endless printing bands 7 since this

causes the sectionally elliptical main body 31A to abut



sel ector wheel 5 fromrotating even if an attenpt is nade to rotate the
‘sel ector wheel 5 further, whereby positioning of display characters 7B of
the endless printing band 7 at the ink roller access opening 9 is avoi ded
and fouling of display characters 7B by the ink roller Ris prevented.
Figure 4 is a sectional view showng the idle rotation state of a selector
wheel 5. In the foregoing rotation-prevented state, if an attenpt is nmade
to forcibly rotate the selector wheel %6 urther, the peripheral

engagenent notches 5B of the selector wheel 5 escape from the regul ating
boss portions 14A of the novable stop nenmbers 14 to ride thereon in the
illustrated st pec Elcall t he

ovos | doumnaPAeERVERE SRRy B GRE UnCh e el il sus BB Rrar dihe o

| ower gap S2 t gate gU|de wi ndow 14C and the stop
gui de 3B, thggg ? ggsur H QgT%%OP

Otherwise, if the sectionally elliptical wain
body 31A is rotated to the attitude shown in Figures 13 and
14, the adjuster 31 does not contact the inner peripheral
surfaces of the endless printing bands 7, whereby the
tension of the endless printing bands 7 can be reduced.

Adjustment of the rotation angle of the adjuster
31 thus enables adjustment of the tension of the endless
printing bands 7 for ensuring their proper rotation and
further enables the condition of slackening of the endless
printing bands 7 in the idle rotation state shown in Figure
14 and the effect of the idle rotation of the selector
wheel 5, which is related to the slackened condition, to be
brought within the desired ranges.

The set angular position of the adjuster 31 cén
also be adjusted to readjust the tension of the endless
printing bands 7 in response to elongation or slackening of
the endless printing bands 7 during use of the printing apparatus.

Since, as explained in the foregoing, the
invention provides the stop members, each having requlating
boss portions and an elastic section, and further provides
the stopper bearing member on which the elastic sections
abut to restrict movement of the movable stopper members,
it enables the selector wheels to ride up and rotate idly,

thereby preventing fouling of the endless printing bands by



of t:he elastic section slide on the bearing nenber side slanted surfaces
~15A, the legs of the bifurcated engagenent spring section 14D of the
‘el astic section 14B spread laterally outward, and the engagenent
between the engagenent piece 14E and the high drive projection 7E of the
endl ess printing band 7 i s strengthened. In this state, the
selector wheel 5 rotates idly because slack develops in the endless
printing band 7 between the portion of2the bl ank section 7C on the upper
side and the portion of the engagenent piece 14E so that

19 the low drive prolectlons 7D escape fron1the peri pher al 'engagenent
not ches 5B of the sel ector whee nce the engagenent

portion . bettWenin thEOléﬁﬁagﬁﬁknFeBPE&Eg1$E“hnaO?ﬁe AR gH N | €89 PEect i on

7E is Iocated ownstre |n the direction of rotation of the selector
wheel 5 and R Le‘dtﬁ te”?é‘ i'Mting band 7 and,

Further, since an attempt to rotate a selector
wheel from its rotation-prevented state causes it to rotate
idly owing to separation between the outer peripheral
surface of the selector wheel in the direction of rotation
and the inner peripheral surface of the endless printing
band, no load arises owing to contact friction between the
two surfaces.

When the tension adjustment mechanism is provided
within the endless printing bands, moreover, the degree of
endless printing band tensioning can be simply adjusted by

rotating the adjuster within a prescribed range.



anid keep it
t
ensure idle
wheel 5 can

the regulating boss portions 14A of tH#8 novabl e stop nmenber—14 -

t he endl ess

fﬂrfher, the presser franes 3C and 3D restrain the endl ess

printing band 7

from bul ging -outward, the anmount of slack devel oped between

e selector wheel 5 and the endless printing band 7 is sufficient to
rotati on of the sel ector wheel 5. The sel ect or

therefore rotate idly when an excessive external force acts
t hereon. Moreover, while the selector wheel 5 rotation itself acts nore on

t han on

printing band 7, no hindrance to type sel
to wear of the novable stop nenber 14 since the rmvab mﬂiﬂmmmﬂ]‘m
harder than the endless printing band 7. = ee

5is rotated in the opposite (coun(er;?]E?f%cle se) d| rection, the

engagement

regul ati ng boss portions 14A is reestablished and the

novabl e stop ”@eﬁ\. b iheshgr Sépbka‘:gs'hta%mgorélg' ;')[aéasfps'otn' ONeh ?@F In

Figure 1.

between the peripheral engagenent notches 5B and the

gur es are séction Vi ews of -a

printer 20 agcxciqmr{w Bahd o aReoHh asReduteh Hhe ipbR¥eati @lrface with

- e

multlple tyﬁig and display charact;ts and wound about a

selector whee{'r and a type bearlng member section and

enabling selection of a desired type of the endless

printing band,

characterized in comprising:

aamrmmnr

=
a movable stop membeﬁlf provided between the
____________,_.—-———' ey

selector wheel and the type bearing member section and
formed at one end portion with at least one regulating hoss
portion for engaging the selector wheel and provided at

P
another end portion thereof with an elastic sectiogﬁ%aving

.——-————'"-"_‘——_——§

- U

at least one engagement pieceF'

AT
a stop bearing member for restricting movement of

the movable stop member by abutting on the elastic section

of the movable stop member, and

1t
at least one drive projection provided on an

—

inner peripheral surface of the endless printing band to be
engageable with the engégement piece of the elastic section
of the movable stop member,

engagement between the drive projection and the

engaqement plece with movement of the endless printing band

cau51ng movement of the movable stop member to enable

release of the engagement between the selector wheel and

the regulating boss section.

el asticity of the

TR

Hg



- 20 Figure 6 is a sectional view taken along line VI-VI in Figure 5. The
“printer 20 is constituted by conbining two printers 21 of substantially

t he sane structure. Like portions to those of the printer 1 are assigned
like reference synbols in the drawings and will not--be -expl-ained- i

detail. Only structural features differing fromthose
w Il be explained. A first presser frame 2 JﬁﬂH ‘“
presser frame 23B of the printer frane?23 of the prin rwed

substantially laterally symmetrical and a guide plate 24 is provided
m dway between them thereby ensuring snooth novenent of endless printing

bands 7 25 | t ' . t. b
rg?afable about Fhelﬁ a?géntlngggge?ﬁ?gﬂﬁeé égséﬁtfgkgga££?gg %% tﬁb ©

sl eeves 25 apdinpepabiigeghaits 4 at8p gn3asted @matlhe;, RN ab1e The
sl eeves 25 are fornmed in the axi ction with slits 25A (Figure 6).

Rotary pins stdpenespex] nn itre mperaintqizhattisnd are inserted into the

3. The printing apparatus of Claim 1,characterized in that

the elastic section has a bifurcated engagement sprimg4ql?

section.

4, The printing apparatus of Claim 1,characterized in that

AT

. A
the stop bearing member has a slanted surfaczlkor bearing

the elastic section.
5. The printing apparatus of Claim 1,characterized in that
the inner peripheral surface of the endless printing band

is formed with at least one drive projecti;ttat a portion

opposite a display character and is made flat at a portion
opposite a type.

6. The printing apparatus of Claim 1,characterized in that
the outer peripherai surface of the endless printing band

is formed with at least one blank section with no types and

the inner peripheral surface opposite at least one display'
character adjacent to a side of the blank section in the
direction of rotation is made a flat section.

7. The primting. apparatus of Claim 1,characterized in that

a cam member whose rotational position can be adjusted is

provided within the endless printing band to be rotatable
into and out of contact with the inner peripheral surface
of the endless printing.band.

8. The prlntlng apparatus of Claim 7,characterized in that

3 |
the cam member has a cam adjustment rotary shaftzgnd an



sllts 25A and the tips of the rotary pins 11 engage with internal
~engagenent recesses 5A of the selected selector wheels 5. On
t he other hand, the operating shafts 4 are fitted with-co~rotation

prevention rods 26 rods for pernmitting rotation of onllﬁﬂt he selected

sel ect or wheel s 5. Each co-rotation prevention rod 2 "m,mm
associ ated operating shaft 4 to be rotatable only in 'nl” E
relative to the operating shaft. It is30 R s

21 nounted to be novable relative to the printing apparatus franme 23

only in its axial dlrectl.ﬁg5 nd engages with a single peripheral

engagement no ch 5B of sel ector wheel co-rotatign;
prevention roal SB-Te o?%dp%’fp%n lo r eto Ctél‘,el 3 haedlr‘bstt'é‘}e;petp PP Yni t h § Gt

notch 26A fo% pegmtting rotation of the sel ector wheel 5 engaged by the
rotary pin Rett:

9. The printing apparatus of Claim 7, characterized in thut

a printer frame on which the selector wheel and the type

bearing member section are provided is formed with an ?r‘ 1>
32 ‘3

adjustment groove section enabling adjustment of the

rotational position of the cam member.

10. The printing apparatus of Claim:7, characterized in

that the cam member is sectionally elliptical.

(j:) A printing apparatus having at 1least one endless

printing band formed on its outer peripheral surface with

multiple types and display characters and wound about a

selector wheel and a type bearing member section and #‘Sé>
enabling selection bf a desired type of the endless
printing band,
characterized in comprising: A A
NESRSEE

TooAY
_a stop member provided between the selector wheel

and the type bearing member section and

¢
at least one drive projecti;% provided on an
o p— —

inner peripheral surface of the endless printing band to be

engageable with the stop member,

engagement.between'the drive projection and the

_~—

stop member with movement of the endless printing band

producing slack in the endless printing band to enable idle

rotation of the selector wheel.

12. The printing apparatus of Claim 11, characterized in

that a cam member whose rotational position can be adjusted /}tl



~Therefore, since only the specific selector wheel 5 selected by the
‘operating shaft 4 can rotate and the peripheral engagenent net-ches- SB of
the other selector wheels 5 are engaged w co-rotation ﬁieven

rod 26, the selector wheels 5 adjacent to the speHlﬂI mﬂ "umheel
being rotated are prevented fromrotatidlg so that ng band

7 other than the selected and operated endl ess prlntlng and noves.
Figure 7 is a side view of an endless printing band 7. The nunber of | ow

drive projections 7D formed on the inner peripheral surface of the endl ess
printing baidd PrOYifRe IEéEh%Hant?% 1R kesse @FlﬁﬁénﬁrlﬁﬁPﬁg SppaPatus 1
(Figure 1). er al surface

por 1 ons at *¥ié a2 speEhapa e e bonbige oy rt“teﬁe‘“ﬁ‘le%Ee“EfEEFi s 7C
on the downst[,83MSid §e7 aregg&eggoﬁpgagiﬁﬁfgéﬁ#uMN drIrotatlon of the

endl ess printing ban not ve projections 7D but

are formned ap3 flf“e pfﬁ Ei %S%f: atus of ClaxM?lEhoughakgetékhgéarghed

exanpl e shows a parr qitﬁg? %t portions 7F dn the inner peripheral

surface that the cam member has a cam adjustment rotary shaft and %¥éj
an adjustment arm perpendicular to the cam adjuétment
rotary shaft.
14. The printing apparatus of Claim 12, characterized in
that a printer frame on which the selector wheel and the
type bearing member section are provided is formed with an
adjustment groove section enabling adjustment of the
rotational position of the cam member.

15. The printing apparatus of Claim 12, characterized in

that the cam member is sectionally elliptical. /}4t)



22 of the endless printing band 7, insofar as the ability to

‘ratationally drive the endless printing band 7 by the selector wheel

be maintained, it is possible to further facilitate the occurrence of

ratation by providing the inner peripheral surface of the endl ess

printing band 7 with two sets of twoagggRady-side flat

of four).

provi des the sane effects as that shown in Figure 1 and

Since the dual printer 20 of this configuration

can reliably prevent fouling of the display characters 7B by the ink
roller R without danmagimg oltectenik ess pronidec lpaimising. apparatus. wherein the
Specifically, as shown in Figure 8, taking the printer 21 on the right
si de by way oétakibemplef ewdress gintinhg wangsojiectliioviter din tehenagmdiress

printing band 7 engages

5 can
idle

portions 7F (total

ot her figures, in

one of the.engagenent pieces 14E of the novable

stop nenber thatokfapst exFeeaivenrerathenal| feree fkeB| aS5tipgt & tdieockwi se

di recti on,

further rotation of the sel ectaor wheel .
endless printing bands 7 themselves, thereby avoiding wear,

cracking and other damage, and wherein forcible rotation of
the endless printing bands causes idle rotation of selector
wheels 5 and puts only moderate load on the endless
printing bands.

Attentidn is. directed to adoption of selector
wheel 5 rotation restricting members of a movable type and
to enabling the movable stop members 14 to move when
excessive force acts on the selector wheels 5 or the
endless printing bands 5. A stop bearing member 15 is
provided to abut on elastic sections 14B of the movable
stop members 14, and engagement between drive projections
7E and the elastic sections 14B .with movenent of the

endless printing bands 7 enables movement of the movable

stop members 14,



5 is prevented (rotation-prevented state). If the sel ector whee
5 of the printing apparatus 21 on the right side of Figure 8 is rotated
cl ockwi se in an attenpt to cause further clockw se rotation fromthe
rotation- prevented state, the selector wheel 5 rides up on the

regul ati ng boss portions 14A and assunmes an idly rotating state owing to
separation of the outer peripheral surface of the selector wheel 5 in the
direction of rotation from the inner peripheral surface of the endl ess
printing band 23 7 including the
flat portions 7F (wth no drive projections). In other words, as is
clear from the draw ngs, the dtfss printing band 7 exhibits a sl ack
state relative to the selector ﬁgge 5, lgiving rise to idle rotation

To be nore specific, since the inner peripheral surface at the display
character 7B immedi ately to the,]O

14B




right in the figure fromthe blank section 7C positioned at the display
window 8 is aflat portion 7F with no |l ow drive projection 7D, engagenent
bet ween the selector wheel 5 and the endless printing band 7 easily '
rel eases, whereby slack tends to develop in the endless printing band 7 to

enable ready transition to the idle rotation state. Since the
ot her operations and effects are the sanme as those of the first aspect,
they are not described in detail here. Li ke the printer

according to the second aspect described in the foregoing, that according
to the first aspect shown in Figures 1 to 4 can also be configured to

facilitate the devel opnent of sl ackEi-QCGe dl ess printing bands 7 so as
to enabl e ready transition of the skl fe eels 5to the idle rotation

state. VWhen the dianeter of the éelector whgels 5 according to
the first aspect are nad th the selec;gr/ wheel s accordi ng
to the second aspect, eveI of 18l agk in the endl ess .
printing bands 7 and the t i on f he S I§E§or wheels 5 to the idle
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24 rotation state can be facilitated by defining the height of the |ow
drive projections 7D at positions corresponding to the flat portions 7F to
-fall within a prescribed range. Furt her, when these sel ector
wheels 5 are larger than in the second aspect (Figure 5), the idle
rotation state is readily exhibited if the flat portions 7F formed on the
i nner peripheral surfaces of the endless printing bands 7 are nade

equi valent to two characters to the left and right of the blank sections
7C. Figures 9 and 10 are sectional views of a printing apparatus
according to the third aspect of the invention. A tension adjustnent
mechani sm 30 for the endless printing bands is disposed within the endl ess
printing bands 7 at a | ocation qgi tqe stop bearing nenber 15 and the
type bearing nmenber section 6. The Tension adjustnent nechani sm 30 has

an adjuster 31 (can1ne§B§ﬁ&E%£@ﬁ8ﬁ§ﬁ¥n Qgrﬁkgure 11, the adjuster 31 is

integrally formed of tical in body 31A, cam

adj ustnment rotary shafts SlB;”éﬁﬁaarﬁg?ﬁrné a

31D.

rm F1C and an engagi ng ridge

1C




Specifically, the sectionally elliptical main body 31A is provided on
opposite end surfaces wiwth cam adjustnent rotary shafts 31B. The
sectionally elliptical mai n body 31A is rotatably supported on the
printing apparatus frane 3 by the cam adjustnent rotary shafts 31B

When t he sectionally elliptical main body 31A is rotated, its outer

peri pheral portion nakes and breaks contact with the inner peri pher al
surfaces of the endl ess printing bands 7.

25 One end surface of the sectionally elliptical main body 31A
Is formed wth the adjustnment arm 31C extendi ng perpendicular to the cam
adj ustnent rotary shaft 31B, and ngaqgi ng ridge 31D is provided on the
tip portion of the adjustnent arnﬁSiCépaace the printer franme 3.

On the other hand, as shown in Figure 12, a surface of the printer frane 3

l'ying perpendicul ar tdikifonal direction  Idle rotation




drawi ng sheet is formed with nmultiple radially extending cam adjustnent
grooves 32 with which the engaging ridge 31D can engage. QOher points are
the sane as shown in Figures 1 and 2. At the tinme assenbly of
the printer at the factory, for exanple, the attitude or relative position
of the sectionally elliptical main body 31A wth respect to the endl ess
printing bands 7 can be adjusted by rotating the sectionally elliptical
mai n body 31A about the cam adjustnent rotary shafts 31B to bring the
engagi ng ridge 31D of the adjustnment arm 31C i nto engagenent with a
desired one of the cam adjustnent grooves 32 of the printer franme 3.

As shown in Figure 9, for exanple, the tension of the endl ess printing
bands 7 can be increased by posEguoging he sectional%g elliptical main
body 31A to thrust toward the ehdl'%e$s.p¥ nti ng bands S nce this

causes the sectionally eIIipE”caI mai n body 31A to abut
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26 relatively strongly on the inner peripheral surfaces of the endless
printing bands 7. - O herwise, if the sectionally elliptical min
body 31A is rotated to the attitude shown in Figures 13 and 14, the

adj uster 31 does not contact the inner peripheral surfaces of the endless
printing bands 7, whereby the tension of the endless printing bands 7 can
be reduced. Adj ustment of the rotation angle of the adjuster 31
t hus enabl es adj ustnent of the tension of the endless printing bands 7 for
ensuring their proper rotation and further enables the condition of

sl ackening of the endless printing bands 7 in the idle rotation state
shown in Figure 14 and the effect of the idle rotation of the sel ector
wheel 5, which is related to the slackened condition, to be brought within
t he desired ranges. The se | ag, position of the adjuster 31
can also be adjusted to readjust thet;gﬂggoﬁébf t he endl ess iﬁi'ng
bands 7 in response to el ongation or slackening of the endleégbﬁ I ng

bands 7 during use of the printing apparatus. 7C 7B ]@'A?c}el/ as
(

explained in the foregoing, the 4A\ ) \“ A
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invention provides the stop nenbers; each having regul ating boss portions
and an elastic section, and further provides t he stopper bearing nenber
on which the elastic sections abut to restrict novenment of the novable
st opper. nenbers, it enables the selector wheels to ride up and rotate
idly, t hereby preventing fouling of the endless printing bands by

27 the ink roller and reducing the | oad on the endl ess printing bands
7. Further, since an attenpt to rotate a selector wheel from
its rotation- prevented state causes it to rotate idly owing to separation
bet ween the outer peripheral surface of the selector wheel in the
direction of rotation and the inner peripheral surface of the endless
printing band, no load arises owing to contact friction between the two
surf aces. When the tension adjustnent nechanismis provided

FIG.7




within the endl ess printing bands, noreover, the degree of endless
printing band tensioning can be sinply adjusted by rotating the adjuster

wi thin a prescribed range. 28
CLAI V5 1 A printing apparatushaving at |east one endless
printing band formed on its outer peripheral surface with mul tiple types
and di spl ay characters and wound about a sel ector wheel and a type
beari ng nmenber section and enabling selection of a desired type of the
end| ess printing band, characterized in conprising:
a novabl e stop nenber provided between the sel ector wheel and the type
beari ng nmenber section and formed_at one end portion with at | east one
regul ati ng boss portion for engad?nb(ﬁhef}elector wheel and provi ded at
20
STOP Idle rotation /
e
2] Rotational  Rotational 2|
direction direction




anot her end portion thereof with an elastic section having at | east one
engagenent piece, a stop bearing nenber for restricting
nmovenent of t he novabl e stop nenber by abutting on the elastic section
of the novabl e stop nmenber, and at | east one drive projection
provi ded on an I nner peripheral surface of the endless printing band to
be engageabl e with the engagenent piece of the elastic section of

t he novabl e stop nenber, engagenent between the drive

proj ection and the engagenent piece with novenent of the endl ess
printing band causi ng novenent of the novable stop nenber to enable

rel ease of the engagenent between the sel ector wheel and the regul ati ng

boss secti on. g:l g% $? 2. The
printing apparatus of Claim1l charactbri'z belng prOV|ded with a stop
gui de for guiding the novable

148




stop nenber in its novenment direction. 3. The printing apparatus of C aim
1, characterized in that the elastic section has a bifurcated engagenent
spring section. 4. The printing apparatus of Claim 1, characterized in
that the stop bearing nenber has a slanted surface for bearing the

el astic section. 5. The printing apparatus of Claim 1, characterized in
that the inner peripheral surface of the endless printing band is forned
with at | east one drive projection at a portion opposite a display
character and is made flat at a portion opposite a type. 6. The printing
apparatus of Claim1l, characterized in that the outer peripheral surface
of the endless printing band is formed with at |east one bl ank section
with no types and the inner peripheral surface opposite at |east one

di splay character adjacent to a ?T e(of bl ank secfion in the
direction of rotation is nmade a flat sec¢ticn. 7. Theprinting apparatus of
Caim1l1, characterized in that a cam nmenbe® whose gﬁ{gtional posi tion can

be adjusted is provided WyHHN esg printing band to be rotatable
into and out of contact mrﬁﬁﬂ§héyﬁﬁng?gigffphﬁsal surface
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of the endless printing band. 8. The'printing apparatus of C aim
7,characterized in that the cam nenber has a cam adj ustnent rotary shaft

and an adj ust mrent arm perpendi cul ar to the cam adj ust nment
rotary shaft. 9. The printing apparatus of Claim7, characterized in
t hat a printer frame on which the selector wheel and the type beari ng
menber section are provided is formed with an adj ust nent groove section
enabl i ng adj ustnent of the rotational position of the cam nenber. 10.
The printing apparatus of C aim?7, characterized in that the cam
menber is sectionally elliptical. 11. A printing apparatus havi ng
at least one endless printing band fornmed on its outer peripheral
surface with mul tiple types and di splay characters and wound about a

sel ector wheel and a type bearing nenber section and

FIG. 11
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enabling selection of a desired -type of the endless printing

band, characterized in conprising: a stop nenber
provi ded between 'the sel ect or wheel and the type bearing nenber section
and at | east one drive projection provided on an I nner
peri pheral surface of the endless printing band to be engageable with
the stop nenber, engagenent between the drive projection and

t he stop nenber with nmovenent of the endl ess printing band

producing slack in the endless printing band to enable idle rotation of
t he sel ector wheel. 12. The printing apparatus of O aim 11,

characterized in that a cam nenber whose rotational position can be

adj ust ed E(!G SF; is provided within the
endl ess printing band to be rotatabl nto' ahd out of contact with the
I'nner peripheral surface of the endles%yﬁbbnting band.
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13" The printing apparatus of Claim12, characterized in that the cam
ftenber has a cam adj ustnent rotary shaft and an adjustnment arm

per pendi cular to the cam adjustnent rotary shaft. 14. The printing
apparatus of Claim 12, characterized in that a printer frame on which the
sel.ector wheel and the type bearing nenber section are provided is forned
with an adjustnent groove section enabling adjustnent of the rotational
position of the camnenber. 15. The printing apparatus of Cl aim 12,
characterized in that the camnenber is sectionally elliptical

FIG. 14

Idle rotation




