réstricted, it relates nore particularly to a drive transm ssion for
forwafdly and backwardly feéeding continuous printing paper while the latter
Is berng printed 5
upstream and downstream paper feed neans on opposite sides of a printing

means, the upstream paper feed neans being operated at a speed | ower than
that of the downstream paper feed neans. This is 10 because a slight
tension is preferably applied to the record paper while printing is

perforned so as to
paper feed rate of (TBE-MIRECTEINAL PENPER

downst r eam paper
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by a printer.. A;QLjnter I s known which has

"DRI VE TRANSNlSSICN, E.G FOR PRI NTERS W TH BI - DI RECTI ONAL PAPER EED' _This
I nvention relates to a drive transm ssion and, although it is no ]
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q The fact that the
_ r than that of the

Teed neans 1S5 acceprapre when the paper is fed
forwardly, but if the paper feed is reversed in the mddle of printing,this
woul d cause sl ackness in the paper because of the feed rate difference,
that it is necessary to limt the anount of paper feed, for exanple, to
about one third of a pagethig(invention relatégcty &i dmjveottanemimsderrand,

I nvention, there is provided a drive transm ssion conprising drive gear
means having first arfdtBeughnit dearotpsetrastsiqiiede hitarelsties cpargl penticularly

to a drive transmission for forwardly gnd backwardly feeding
continuous printingjpaper while the latter is being printed
by a printer.

A printer is known which has upstream énd downstream
paper_feed means on oppos;té sides of a printing means, the
upstream péper feed-means being operated at a speed lower
than that of the downstream paper feed means. This is
because a slight tension is preférably applied to the record
paper while printing is performed so as to improve the
quality of the printing.

The fact that the paper feed rate of the upstream paper

- feed means is lower than that of the downstream paper

feed means is acceptable when the paper is fed forwardly, but
if the paper feed is feversed iﬁ the midﬂle of printing,this
would cause slackness in the paper because of the feed rate
difference, so that it.is necessary to limit the amoﬁnt of
paper feed, for example, to about one third of a page.

According to the present invention, there is provided

'a drive transmission comprising drive gear means having

first and second gear portions which are integral or

SO



"DRI VE TRANSM SSION, E. G FOR PRI NTERS W TH BI - DI RECTI ONAL PAPER FEED' This
I nvention relates to a drive transm ssion and, although it is -~
restricted, it relates nore particularly to a drive transnissiggi¥€$é>3~?k=
forwardly and backwar dl y feedi ng conti nuous printing paper while the |atter
Is being printed 5 . by a printer. A printer is known which has. At
upstream and downstream paper feed neanslen opposite sides of a prlntlng
means, the upstream paper feed means being operated at a speed | ower than
that of the downstream paper feed neans. This is 10 because a slight
tension is preferably applied to the record paper while printing is
performed so as tq -rove the iuallt of the printing. The fact that the
paper feed rate of2f ; 2Ll 2 BQ8| PRENFERS| W THower than that of the
downst r eam paper 1§I°DIRE E(EQELWE QFEEQ BP(‘PD'[ able when the paper is fed
forwardly, but if the paper feed is reversed in the mddle of printing,this
woul d cause sl ackness in the paper because of the feed rate difference, so
that it is necessary to limt the amount of paper feed, for exanple, to

about one third of a p to t res
invention, there is provi 5ed‘Q'eméljf°n re]fa‘rtgﬁsﬁr‘p6 &P c%rr’?p‘fsm%sﬁg e gear

means having fir st aIPELRRCAN A s IR sBU s 2SN N rBL ft el GY" sir&cularly

to a.drive eranemission for forwardly and backwardly feeding

continueue printing paper while the latter is being printed Q‘J
5 by a primter.
| A printer ie known which has upstreaﬁ and downstream
paper feed means on oppoeite sides of a priﬂting means, the
upstream paper feed'meahe being operated at a speed iower.
_then that of the downstream peper-feed ﬁeans; This is
10 | because a slight tension is preferably applied to the record
paper while printing is performed so as to improve.the
quality of the printing.
The fact that the paper feed rate of the upstream papef
feed means is lower than that of che downstream paper
15 . feed means is acceptable when the paper is fed forwardly, but
if the:peper feed is reversed in the middle of printing,this
would cause slackness in the.paper.beeause'of the feed rate
difference, so-that it is necessary to-limit the amount of
paper feed, for example, to about one third of a page.
20 . ~According to tpe present invention, there is provided
| a drive transmiesion comprising drive geer means having

firet and second gear portions which are integral or



i nterconnected to rotate in unison in the same angul ar direction, the drive
gear neans being selecti'vely rotatable in either angular direction; first
and second driven gears which are drivingly connected to the first and
second gear 5 portions respectively; a driven shaft; a first
one-Way drive transmission for transnittdng drive fromthe first driven
gear to the driven shaft so that the latter rotates in one angul ar
direction only; and a second one-way drive transm ssion for transmitting
drive fromthe second driven gear to the 10 . ~driven shaft so that
the latter rotates in the opposjte angul af direction_.only:; the gear ratio
bet ween the first ge‘é‘r‘eﬁﬁ?"t"{ggﬁe Al f‘?f‘%tfi{’bf“%??rbéﬂ Eﬂfa?x%eeiaﬂﬁu fferent to
t hat between the secgnd ar portion and the secqnd dr.i

Preferably, the firg r&ﬁgf?écgﬁed dﬁg‘é’r gﬁSFt"fe(?ﬁge%fggg1%ele¥€{|veq$a%%tr?§??lfeut ed
by integral portions, of 0 rj “ b _ LEONS
having different di air?eteégtée% EIrlg"Peaga j\f/r%cg?ﬁ% Fly'?;s‘;t §§%gpe§g%§gfgi~g?r? gn gears

are nmounted, directly, Qp-;&dh&f\gy% Qnbhieadeh iR Bhaft! and Besodd1gelt I St

driven gear is preferably noun on the driven shaft by way of

a one-way ¢lutch whighe¢onstrebpd@IviNs aadfiveh! saf@h e Ways€llon¥Sway drive
transm ssi on. The second driven gear is preferably freely rotatabl e on the

driven shaft. The segRgni¥idonafordttiismlt OligdfHie0Brau aher filvey dfven
conprises a nenber secured to the driven shaft; a slipping
gear to the driven shaft so that the latter rotates in one
—/ -' éngular direction only; and a sécond one-way drive transmission
for transmitting drive from the secoﬁd driven gear to the
10 driven shaft so that the latter rotates in tﬁe opposite
. #ngular direction only; the gear ratio between the first gear |
portion and the first driven gear being different to that
between the second gear portion and the second driven gear.
Preferably, the first aqd.second gear portions are
15 constituted by integral fortidns of a common drive gear,
the said integral portioné havingldifferent diameters.
\ | o Preferably, the first and second driven gears are
moﬁnted, airectly or indirectly, oﬁ_the driven shaft.
Thué the first driven gear is preféfably mounted
26_- | oﬁ tﬁe dri&en sﬁaft by way of a one-waj clutch which
constitutes the said first one-way drive Cransmissioﬁ.
The sgcond driven gear is preferably freely rotatable
on the driven shﬁft..

The second oﬁe-wéy drive transmission preferably

25 comprises a member Secured td the driven shaft; a slipping



drive transm ssion part which interconnects the second driven gear and the
sai d menber and is capable of slipping with respect to at’least onedf the
latter; and means permitting the transm ssion of drive through the slipping =
drive 5 transm ssion part only when the driven shaft is being -*
driven .in the said opposite angular diBecti.on. The said nenber is et
-preferably a cylindrical nenber, the second driven gear having a shaft
portion, the slipping drive transm ssi on part being constituted by a sprlng
which 10 . i s wound around the cylindrical nmenber and the shaft
portion. Preferably, one end of the spring engages a rotary part which can
rotate only in the said opposite angul ar, djrection. The rotaa% gart may be-

mounted on the dri $EiV&ffEppenigsion part ‘5’9‘ helnters FF%I% g

clutch. The t I t de
transni ssi onI g\s{egelfio ‘Eﬁell‘t Egﬁrgg‘&' rél?eﬁ%agq %r’flf“ ?te[?g \g';llcﬁp% nfl nSS“ r% and

upstream and downsiy GADgRDS! ¢hoS8 1R a6 Tl £ack8ODSGl Yook glangse

upst ream and downs ¥t I'ng meahs

shaft being the dricke ahabhidlioR QENJ‘%};E@&H ;ﬁ?%‘iiﬁ%sdrﬁ%cord' ng to

anot her aspect of the present I nvention ere is pro d a printer having
o inting geans and ¢t A30dn HEFE JHRF Whet bR dRifed %ﬁQ@@tilsVﬁ‘é:bﬁgar ranged

driven in the said opposite angular direction.

The said member is preferably a cylindrical member, the Q.J
second driven gear having a shaft portion; the slipping :
drine transmission part being.constituted by a spring which

10 is.wound around the cylindrical-nemher and the shaft portion,
Preferahly, one end of the spring engages a rotary
part which.can rotate only in the said opposite angular
direction. | |
. The rotary part may be mounted on the driven shaft
15 by meanc comprising a one-wey clutch.
The invention also comprises a printer provided with )
; drive transmission as eet forth'above; the printer having :\—J
a printing means and upstream and downstream paper feed
means which are respectively disposed upstream and downstream
20 . of the printing means, the_said.driven shaft being_the
drive shaft of one of the paper feed neans.
According to another aspect of the present invention,

there is provided a printer having printing means and

- two paper feed means which are respectively arranged




& v ¢
on opposite sides of the printing neans, the arrangement being such that
t he paper may be fed ‘through the printer in either direction, and neans for
ehsuring that in operation the paper feed neans which is at any tine on 5
t he upstrean13|de of the printing neans, is at that tine operated at a
| ower™~f eed speed than the domnstrean1pape¢ feed nmeans. Thus, in a preferred
formof. the present invention, there is provided a printer having a forward
and backward 10 f eed apparatus which conpl etely avoi ds the
necessity of limting the ambunt of backward feed of record paper, for
exanpl e, continuous paper. In the said preferred formof the present
I nvention, when the paper is fed forwardly, the drive force is transmtted
15 froma sRBIREPSife;fides °§e5‘?e PEiRting menmsy| theyarpAngsment ced
gear wheel, a clutch ggrlng qﬂg a spri seat. to the driven shaft. At this
time the upstream pap & EChH AL sp SToMAY Bafed theeush the RTiakes ne

d f d fed back h

drive 20 o O RGBT SHTPrIRe HEG ARPR St SR LRE GBRF Bor 11 on' 1 s

mpossible, and the draf,?,eacaeme [x8e] eath WO 9! @ a5 dhargher gear
ar utc

portion via a backwar one-"way @ driven

shaft. Therefore, dur#gg &Qﬁé&@;giﬂ 0 ? ‘i-nfx:el g méJ?:% dié L ?25a: time

force is transmtted fromt rger-di ane er ge por
' ' operated at a lower feed speed than the downstream paper

U Y - feed means.
| Thus, in a preferred form of the present invention,
thefe is provided a printer having a forward and backward
10 feed appara;ﬁs which completely avoids the.necessity of
limiting the amount of backward feed of record paper, for
example, continuous paper.
In the said ﬁreferred form of'fﬁé'present invention,
when the paper is fed forwardly, the drive force is transmitted
15 from a sméiler diameter gear portion and via a forward
feed gear wheel, a clhtch-spring and a spring seat to the
driven shaft. At this tiﬁe the upstream papef feed means
has a iowet paper feed rate than the downstream paper feed
means. When the paper is fed backwardly, however, drive
20 : transmission from the smaller-diameter gear portion is -
impossible, and the drive force is transmitted froﬁ a
larger-diame;er gear portion via a backward feed gear wheél,
gnd a one-way clutch to the driven shaft.
Tﬁerefore, during backward or reverse feed, the drive

25 force is transmitted from the larger-diameter gear portion



5 to the respective gear wheel, so that the latter rotates faster than
during forward feed, whereby the drive shaft during the backward feed
rotates at a higher speed than the downstream paper feed neans at the
forward feeding 5 The invention is illustrated, nmerely by -
way of exanple in the acconpanying dramﬁ%gs, i'n which:- Figure 1 is a cress
sectional view of a printer provided with a drive transm ssion according to
the present invention, Figure 2 is an enlarged cross-sectional view of
paper 10 . - feed nmeans positioned on the upstream side of the platen
of the printer of Figure 1; Figure 3 is an enlarged cross sectional view of

paper feed neans pQSIiueoae@bémiwegedevwr&teqeaéB the€ ik idtaep! Ade@itesf the
printer of Figure 1; 15 Figure 4 is a plan view of a tractor

unit formng part @hsédiethid mheing)ffonm €edd, bhétuty bhé [ravelsvagyi ew-of a
base plate of the said tractor unit; Figure 6is afront viewof a drive -

transm ssi on of 20during the HakRwird lt‘eed rotatégutca highexl spegdirthag i S an
enl arged cross-sectional view taken along the line VII-VIl of Figure 6. An
enbodi ment of the phesmwhstrmnpam feéd meaus e ties Forbod feedingef er ence to
‘the acconpanylng dr awi ngs.
The invention is illustrated, merely by way of example
Iin the accompanying drawings, in which:-.
Figure 1 is a cross secqipnal view of a printer provided
with a drive transmission according to the present invention,
Figuré 2 is an enlaréed cross-sectional view of paper
10 ‘feed means positioned on the upstream side of the platen
of the printer of Figure 1;
Figure 3 is an eﬂlafged cross sectional view of paper
feed means ﬁositipned on the dqwnétream side of the platen of
the printer of Figure 1;
15 Figure 4 is a ﬁlan view of a tracéor unit forming part
of the printer of Figure 13
Figure SIis_a pian viéw of a base piéte,of the said W
tractof unit; | | -
Figure 6 is'a front.view of a drive transmission of
20 the printer of Figure_l;-apd
Figure 7 is an enlarged cross-sectional view taken
albng the line VII-VII of Figure 6.

An embodiment'of the present invention will now be

described with reference to the accompanying drawings.




6 A printer provided with a drive transmi ssion according to the present

i nvention conprises opposing side plates 1 (Figure 1) and 1A (Figure 6),

whi ch constitute a frame of a printer, and printing neans 2. Upstream and
downstream paper 5 feed neans 3, .4 are provi-ded respectively on the
upstream and downstream si des of the pri rﬁ’ti ng nmeans 2. The upstream paper
feed neans 3 is ‘arranged to have a | ower paper feed rate than that of the
downst ream paper feed neans 4, the latter functioning as a paper renoval
means 10 when record paper is fed forwardly by the upstream paper
feed means 3. This difference in speed is provided because the printing
quality is inproved by doprnintee ptavided arishom drsvd heasdmisaped iaedotdinighe
record paper. The specific structure of the printing neans 2 will now 15
be described. A pl aterth20presentt tiivabtjomeonprides mpposind tsi2®plakesH i s
supported by the side plates 1, 1A A printing - head 21 is provided .
opposite to the pl alEigure. 1)Tiaadpkd (Figureh6hd which sopstitiusd arframe ofr page 22
which is adapted to be reciprocated al ong guide shafts 23 and 24 extendi ng
t hrough 20 t herinters Apd pyinting \reans afs Upstreamcand, doyngfceany naperude
an._engagengnht nenber 22a extending integrally fromthe carriage 22, and an
endl ess drile belt 5eet@gpted td 40%eP §E EaTPestdiTRLY o she 1PSER®ahdi ng

around a driven pul Ley 20, QU8 s fis%f 30t 395 IRY GLallNd, Shown).
| The upstream paper feed means 3 is arranged to have a
—  lower paper feed rate than that of the downstream paper feed
means 4, the latter functioning as a paper removal means
10 when record paper is fed fotwardiy by the upstream.paper
feed means 3, This difference in speed is provided because
'the printing quality is improved by doing so since tension is
thereby #pplied to:the record paper.
The spe;ific structure of the prihtingfmeans 2 will now
15 . be described. A platem 20 is fofétabl? mounted on a shaft
202 which is supported by the side pia;es 1, 1A. A printing -
o head 21 is provided oppoéite to the platen 20. The printing
head 21 is mounted on a carriage 22 which is adapted to be
réciprocated along guide shafts 23 and 24 extending through
20 _ the carriage 22. Drive meanms for the carriage 22 include an
engageﬁent member 22a exfending integrally from the carriage -
22, and an endless drive belt 25 coupled to the engagement
member 22a and extending around a.driven pulley 26 driven

by a carriage motor (not shown).



7 Record paper, which is fed through a paper feed opening 5 provided at the
front of a housing 1B of the printer (left side in Figure:-1) is guided by
means of guide plates 6a, 6b and 6¢c and a support plate 7 into a space 5
‘between the platen 20 and the printing head 21 for printing purposes. The;
speci fic construction of the upstream paper feed neans 3, which operates=
when conti nuous paper is fed forwardly, will now be described with
reference to Figure 10 1l and also with reference to Figure 2 in

whi ch the essential portion of the upstream paper feed neans 3 is shown on
an enl arged scale. The side plate 1 has the support plate 7 nounted
thereon. A nmounting plate.-30 protrudes fromthe back. of 15 t he

support plate 7 and haBegpmdhntreraivhickeds thed, Ehnpueh ¢ RAET feeds pjvotal |y
U ate 7. A shaf t aReaRs:s LMot ahestrene A BRI PG ARS !y hount od
0 {1 beRring 01 ooNEelE ALIE 4TI e8] DG RER T PBPADa shidecor ng
end of the lever sbratrkchs sBiid BE g “shalBLE buate FTARMES WRRRE 1T (RO
support plsate 7 i nf g R QUle PASAAICIRAY (e pLifriRigNAlad 20! £5r 3Pidtding
pufposes.. - '
The specific_éonstrugtipn of the upstream paper feed
ﬁeans 3, which operates when continuous paper is fed
fbrwardly, will now be desqribed with_reférence to Figure
10 1 and also with reference to Figure 2 in ﬁhich the essential '
portion of the upstream paper'feed means 3 is.shown on an
enlarged scale. |
The side plate 1 has the support plate 7 mounted
théreon. A mounting plate 30 protrudes from the back of
15 the support plate 7 and has a shaff 31 fixed thereto. A lever
| 32 is pivotally mounted on the shaft 31. A bearing groove f
Zg is provi&ed in the suppoft plate 7. A sﬁaft 33a of a :kv)
pinch roller 33 is movably and'rotatabiy mounted in the
beéring groove 7a. The lower end of the lever 32 is
20 | resiliencly.urged against the shaft 333 of the pinch roller
33. The spring force for ;his is derived from a spring
_ 34 which is engaged with thg uﬁper end of the lever 32.

The pinch'roller.33 protrudes through a hole in the support

plate 7 into a guide passageway 7A. The pinch roller 33 is



8 resiliently urged against a drive .reller 35 which protrudes into the
gui de passageway 7A, the drive roller 35 being adapted to effect feeding of
t e paper. The drive roller 35 is nmounted on a drive shaft 35a, the drive

means:for which 5 w Il be described in nore detail later with
ref er efice to Figure 6. The specific constguction of -the downstream paper
feed neans 4 will now be described with reference to Figure 1 and also with
reference to Figure 3 in which the essential 10 portion of the

downst r eam paper feed neans 4 is shown on an enlarged scale. A drive roller
40 which draws out the record paper is driven by a drive shaft 40a thereof.
The drive neans therefor will be described |later in nore detail wth 15
reference to Figure @eshlisntdy yrged ggajust o deive rehldry 36rvdghaprotmudes he
drive roller 40 to draw out.the record paper which passes between the

rol lers 40, 41. The prterheognide n&ssrageméé%othfedég'geagealw £A kaing

O sengeged (1 om Lo Qe BolefDose AEng ot Sobel Ay 2asee roies o5
PR RIGRCEAE L e C RN L A RS
exanpl e, th? shaft Ofwiil.menidggcé%'edTﬁemgi‘pidggaﬁg lia§er with reference to |
| Figure 6. | | '

\_) ' The specific constructioﬁ of the downstream paper feed
means 4 will now be described with reference to Figure 1 and
also with reference to Figure 3 in which the essential

10 portion of the downgtre;;-pape; feed means 4 is shown on
an enlarged scale. .

A drive roller 40 which draws out the record paper
1s driven by a drivé shaft 40a thereof. The drive ﬁeans
therefor will be described later in more detail with

15’- reference to Figure 6. A pinch roller 41 is resiliently
urged agginst the drive roller 40 to draw out the record
papef vhich passes between the rollers 40, 4l.

The pinch roller 41 is free to be engaged with.or

disengaged from the drive roller 40. fhe pinch roller 41
20 -constitutes the downstream paper feed means. The pinch
roller 41 is mounted on a rotary shaft 4la.

The rotary_shaft 41a is mounted on a support plate
42 which provides a rotatable mounting for a guide shaft,

"~ for example, the shaft of a pinion 43. _ The pinion 43 is



9 positioned within a guide hole 11 provided in the side Plate 1. Rack
teeth 11a are forned in one inner wall surface of the.guide hole 11 and are
adapted to mesh with the pinion 43. Therefore, when the pinion 43 noves
upwardly 5. while meshing with the rack teeth 1la in the guide
hole 11, the support plate 42 al so noveg upwardly, so that the pinch roller
41 is noved away fromthe surface of the drive roller 40. A pinch roller”
unit having such a construction is 10 al so provided at a
correspondi ng position on the other side plate 1A. The reason why the rack
teeth 11la are provided in the guide hole 11 is to equalize the novenent. of
the right and | eft pinions 43. A recess 1lb is forned in the inner surface
of the guide hol e Pesithenedovithin ayguide hete 11 providedsin dheggifiesite to the
rack teeth 1la, in order, to facilitate the manual lifting of the support
plate 42 to the upBdaterdd Bick geetdyilde ars Lommed; in ongsinnerovwabhsprigce of

the pinch roller 41_tq be | ed ji.n the recess 11b to thereby facilitate
exchange of an i nk°Fi oﬁ“g‘gg%gfe_u ““‘aﬁéﬁ t tﬁ%r't%m&?lé ‘é‘&gd Rhosed. The -
di sengagenent of th in r.Ql | 41 fro he .drive.roller 40 w.th which it
is normally resili g%?foyn %Ega‘}éagf"s“ e?l?ect){ntrré?j poif}i?:%ﬁl‘% e SP‘ﬁac’%wlgl?ol | er

rel ease Lever 44, yhifh deSni BLAPlNe "TULY 661 fa Hi2the 48228 Ms3001 nY from -

11, the supﬁort plate 42 also moves upwardly, so that the
pinch roller 41 is moved away froﬁ the.surface of the drive -
roller 40. '
A pinch roller ﬁnit having such a construction is
10 _ also provided at a corresponding position on the other
side plate 1A. The reason why the rack teeth lla are proVided
in the guide hole 11 is to:equalize.:he movement of the
right and left pinions 43. A recess 1lb is formed in the
inner surface of the guide hole 11, on the side of the
15 1attér opposite to the rack.teeth llg,.in order to
facilitate the manual 1lifting of the support plate 42
to ;he upper end of the guide hole 11 to éause thé shaft Sdi.
4la of the pinch roller 41't6 be engaged in tﬁe recess
11b to the:eﬁy facilitate éxchange of an ink ribbon
20 : when the parts are so disposed.
The diseng;gement of the pinch tollef 41 from the
dtive.roller-40 with which it is normally resiliently

engaged is performed by causing a pinch roller release lever

44, which is rotatably mounted on a shaft 44a extending from



Y o e . )

10 the side plate 1, to abut against -a protrusion on the support plate 42
to thereby nmove the support plate 42. The pivotal novenent of the rel ease

| ever 44 is performed in conjunction with the rotation of a tractor unit 8.
5 The tractor unit 8 1is provided at another paper feed port
5A, tYfe tractor unit 8 being adapted to fled continuous paper. The draw ng
out of the record paper can be perforned by the drive roller 40 and the _
pinch roller 41 while, when continuous paper is printed, the tractor unit 8
may be 10 - I eHersiad PTa2@) 1] ToPabit a@Bimdt & EroReGs10n \oh AR

drawi ng-out position in order to draw out continuous paper which is fed
forwardly. The speci Bugpor@nplatect? aio ©heteddy hdveCthé suppbdriS pdatd 420w be
described in nore detail. The side plate 1 has a shaft 15 80 on

whi ch a protrusi on 8The giivatdlamevenenitcoB thesrelenae dlever ndduiscperfolmed r act or -
unit 8 being secured to the base plate 81. As shown in Figure 5, the base

pl ate 81 has a throudh desjun@ien withothé ratatienerf ehdsactal ugtt Shaft 82,

and a handl e 81b which is used to reverse the tractor unit 8, ‘the [atter
also 20 3 havi ng a ThAr@gaonandt s d ishpeayddedusitc Anasheserpes Sefshor t
shaft 83. A base plate 81 (shown in Figure '5) is attached to each side of

the tractor unit 8 sR8%ntn 'ifiegﬁ}'%“.&r paifr BuReifgeriarsed (fq JEPd ORCIIPUS
i £, The dri ve- shai PUEEF-ATHF GRS StPhe RS meESRLARPeE PRk aRr oG
‘é"pf\“;‘gs b‘é": Ef‘sz ﬂ;is"e -Qf"éhggérﬁv’ét £ 946 A P Pullct 191188 2N B heG s The
P pr ot r udi ng _ N , -
continuous paper is printed, thg tractor.unit 8 may be
10 reversed from its poéition at the port.SA to a drawingéouf
position in order to draw out continuous paper which is_fgd
forﬁardly.. | |
The specific construction of'the tractér unit 8 wil}
now be described in more detail. The side plate 1 has a shaft
15 ~ 80 on which a protrusion 8la of a base élate 81 is rotatably
mounted,.the tractor unit 8 being seﬁured to thg base plate
81. As shown in Figure 5, the base plate Sl_ﬁaé a through hole
W _ 8lc, through which extends aldrive shaff 82, and a handle 81b
| which is used to reversé the tractor unit 8, the latter also
20 - having'a.through hole 81d through which extends a supporf
shaft 83. | | |
A‘bgse plate #1 (shown in.Eigu;e 5) is attached to each
side of the tractor unit.8 showﬁ in Figure 4. A drive whee1'8?
(Figure 6) and a rotary_wheel afg rotatably mounted in an outer
“25 frame of the unit..The drive shaft 82 aﬁd éupfort shaft 83
respectively support the wheels with a drive belt.84:extending
around both the rotating wheels. The drive belt 84 has protruding

sprockets 84a on its upper surface,a cover 85,which is openable



sprockets 84a on its upper surface, a cover 85,which is openable and

cl osabl e being provided to give access to the sprockets 84a. The cover 85

i s opened when record paper is replaced. A click spring (not shown) is
engaged with the cover 85. The tractor unit 8 is adjustable in position:in
a rightward and 5 | eftward dirertion along the shafts 82 and 83. &
| ock | ever 86 is provided on the support shaft 83 to |ock the tractor uni't
8 in position. The drive wheel train nmechani smof the present enbodi nent

wi Il now be described with reference to Figure 6. 10 A

reversi bl e paper ahdecllosgble beling prouhded] tongiviecactess pd tthe spraskpdsite to
the side plate 1. A pinion 90, which is nounted on the drive shaft of the.
motor M neshes ##2h Hegeever\fécls gpened when regprd parexr ishreplasedhes with a
drive gear wheel 92 which drives the platen 20 and hence 15 - . the shaft
20a of the plateh cHifk SPTiRE §BAY shRER) igoengaged ovith ths, coverddnethgrith a
pi nion 93, the gear wheel K 93a . of which neshes with a gear, wheel, 94 to drive
the shaft 40a of 'FRAEEAFHERIt 45"81?%?‘%%?1? i’be?"isét{%iglﬁf’tig twandeapdper
drawi ng-qut driv ol |l er. 40 of the downstr paper .feed ans .4. 20

The gear OgJ\/\/neel Qie%%‘% gsdwet ign fl \r/'ﬁv%ga?g%?ge??gg%ﬁf'cﬂ”?%c G¥t%d on a

shaft 95A, the dgjv ygﬁe ' | 00 W h e eel he shaft
35a of which is t%hefsd%gg{éis a?lt‘ :(;1% tgﬁé‘m(frei?}gftrto??etrg’ géc%\?ﬂﬁhter%gﬁg ream -

paper feed nmeans,giiy Gh pos1Rieyi ded to feed continuous paper toward the

platen 20. - :

The drive wheel train mechanism of the.présent : g‘)'

embodimené will now be described with reférence to Figure 6.

10 A réversiblé paper feed motor M is mounted on the
sidé prlate lA.opposife to the side plate 1. A pinioﬁ |
90, which is mounted on the drive shaft of the motor M, meshes
with a geaf wheel 91, the.pinion 9la of which meshes with |
a drivé'geat wheei'92 which driveé.thé flaten 20 and hence

15 the shaft 20a of the platén. The.drive gear wheel 92 of the
platén 20 meshes with a pinion 93, the gear wheel 932 of which
meshes with a gear wheel 94 to drive the shaft 40§ of.the wh;el )
94. The shaft 40a is the-shaft of the paper drawing-out drive \’)
roller.4C of the downstream paper feed means 4.

20 The gear wheel 91 meshes with a drive gear wheel 95 which
is mounted on a shaft 95A, the drive gear wheel 95 meshing
with a gear wheel 96, the shaft 35a of which is the drive

shaft of the drive roller 35 of the upstream paper feed means 3

which is prévided to feed continuous paper toward the platen 20.



12 The drive shaft 40a of the drive rolléer 40 of the downstream paper feed
means 4 has a slightty higher feed rate than that of the shaft 35a of the
drive roller 35 of the upstream paper feed nmeans 3 when the rollers 35, 40
are 5: driven forwardly,  as descrlbed above. The gear wheels 95 and
96 hawe a nechani sm whi ch switches betweed?the forward paper feed and the
backward or reverse paper feed of the drive shaft 35a. The detail ed
construction of this nechanismw || be described |ater in 10 nor e
detail. Gear wheel 91 neshes with a gear wheel 97, the pinion 97a of which
nmeshes with a gear wheel 98. The pinion 97a is neshable with the drive gear

wheel 87 of the Lract olylinabsl WHEH: 1ug J:f‘%;r‘?grdx‘i%e PRIk Ol dedtnd e 15

paper feed port 5A (paper pos elp)) ear 8 1's nmeshabl e

with the drive gearg Whe6lea 7¥£’Jert Péed mBGALT, HM fa §1¥§}&'iytllﬂf‘ghbﬁtférd i's

reversed to the p05|t|on 0 downst ream paper feed neans 4 (shown by

chain lines in Fi gWage3dhan Bndt B¢ ehe’ shRE¥ S5kSofs Ravnardive rexdkamseEby nmeans
of 20 “which the paper feed rate of theTupstream paper feed neans 3

'('i n this case, the @Rl Gpsteah Ripet £deduhser=cal dhenbehe ronbers 86, 40 are
downstreant, but it is used here for the purpose of keeping the

t er m nol 0gys consi stdiven i foresidlyy be dgserited abwwe.t hat of the downstream
paper feed neans 4 (in this case,
The gear: wheels 95 and 96 have a mechanism which
e switches between the forward paper feed and the backward
~ or feverse ﬁaper feed of the drive shaft 35a. The detailed
cons;ruction of this mechanism will be described later in
10 - more detail. |
Gear wheel 91 meéhes with a gear wheel 97, the pinion
'97a of which meshes with a gear wheel 98.
The pinion 97a is meshable with the drive gear wheel
87 of the tractor ﬁnit 8 when the latter is positioned at the
15 - paper feed port 5A (paper feed ﬁosition). The gear wheel 98
is meshable with the drive gear wﬁeel 87 of the tractor unit’
g—/ | : 8.when the latter is reversed to the position of the downstream
paper feeé means 4 (shown By chain lines in Figure 3).
In-Figu;e 7 thefe is shown the mechanism by means of
20 which the paper feed rate of the upstfeam paﬁer feed means
3 (in this case, the.term_"upstream" should really be changed
. to "d&wnstream", but it is used here.for the purpose of
keeping the terminology consistéﬁi)_is set to be greater than
that of the downstream paper feed means 4 (in-this case,

25 the term "downstream" should really, of course, be changed



25

upstream paper feed neans 3. The drive 5 gear wheel 95 includes a ;

the term "downstreant should really, of course, be changed 13
to "upstreant).
transmts drive to. the drive shaft 35a of the drive roller 35 of the

The drive gear wheel 95, which is nounted on a shaft 95A,

i

two- st epped structure conprising a |arger-dianeter gear portion 95a and ‘e
smal | -di aneter g -
reverse feed gear wheel 96a is nounted on the drive shaft 35a such that it

meshes with the larger-dianeter gear portion 95a, 10

- gear wheel
-one-way clutch 1

drive shaft 35a such ahf{%lﬁpqﬁ’e\éﬁt& tpﬁimglﬂm%@rﬁtgrsm@r portion

95b. A cylindrical

96a b

ear portion 95b provided coaxially- of the shaft 95a A

t he reverse feed
gang drlvnuyy'connected to the drive shaft 35a byway of a
FSENAd gear wheel 96b is nounted | oosely on the

acts as a spring seat is

coupl ed via a pi @sAOG:,taasw@s , dive Shekd @3 shast WsaNopRengrAQ2 | S viound

around the outer
wheel 96b and t hgcipés N3 sfhellpsttieal gupRrefdbdOhedrde 35 rHengrifd2 bei ng
engaged with a rotary nmenber 103 which is supported via a one-way clutch 20
104 on a Searing gb@b divelt 95 idclydess Batvo-3beppelnetiuctite (dovptisimgFagure 1)
of the housing of the printer has upper and | ower paper feed ports 501 and
502 through whi cllatgérfitipnéters gbarl. po€amrr |9d_gemd(aosma§hed\ta)neten gelarch cut

paper

S

10

15

20

25

peri phery of e stub shaft. 96¢c of The forward feed gear -

portion 95b provided coaxially of the shaft 952. A reverse

feed gear wheel 96a is mounted on.ﬁhe drive shaft 35a such \‘)
that it ﬁeshes with the larger-diameter geér portidn 95a,

the reverse feed gear wheel 96a ﬁeing drivingly connected

to the dri§e shaft 35a by way of a one-way clutch 100. A
forward gear ﬁheel 95b is mounted loosely on the drive shaft
35a such that it mesheé with the smaller-diameter geaf
portion 95b. A'cylindricai member 101,ﬁhi¢h acts aé a spring
seat is coupled via a pin 106 to the drive shaft 35a. A clutch
spring 102 is wound around the outer periphery of the stub
shaff_965 of the forward feed gear wheel 96b and the spring
seat 101 with one end of the sfring 102 being engaged with

a rotary member 103 whichhis supported via a one-way clutch
104 on a bearing 105 for the drive shaft 35a. The front

(left in Figure 1) of the housing of the printer has upper and
lower papef feed ports'561'and 502.thfough which cut paper -
is fed. Cértridges (not shown), in which cuf paper is
accommod#ted, are arranged'to be inéertéd into éases 501 and

520 at the paper feed ports 501,502.



accommodat ed, are arranged to be inserted into cases 501 and 25 520
at the paper feed ports 501, 502. 14 The operation of this invention wll
now be described. When cut paper is fed forwardly, the drive force fromthe
papefr feed motor Mis transnmitted via the gear wheel 91 to the

snal r - di ameter gear portion 95b of theldear wheel 95. 5 At this
time, the clutch spring 102 becones tensioned, so that the drive force is
-applied to the drive shaft 35a via the forward feed gear wheel 96b andthe
spring seat 101. At that tine, the reverse feed gear wheel 96a is also
rotated, but the torque therefromis not transmtted to the drive shaft 10

35a beca th - | t S t, _enga . A he same, ti , .the

G tve raler 40 of the auhharezaptoe. 8e Vsl iy P sedasiﬁm e
wheel 91 vi 0| ' ' dr,d Vv he t and t he

gfﬂn edegut pa\ggia? ?ﬁepﬁﬁﬁfg??%gg%ﬁﬁﬁgw Hf tﬁﬁ%velggrge Ef%lmﬁc Perol 1 er

41. The paper feed rgdfarOfedd @oflds VE1E Qtlaﬁémifk?eertvitah@w?eg? wheel! g% EﬁLa”

the paper feed rate of the upstreamdrive ro =35 n the trac uni t

8 is used to print Odhs108tididabEeX3REF pokBfor1d8H!t BRE Rhartifeingd, base
plate 81 is rotated 20 by hand counter-cl ockW se around the shaft 80.

Thi s causes the tracArhi#iting, {¢heTBYErchNEPHIGE 10 bRbbkls. Je0ARed)IGot fndie
set at the paper draw ng-out position, as shown by chain .

' the drive force is applied to the drive shaft 35a via the
forwérd feed gear wheel 96b and the spring seat 101. At that
time, the reverse feed gear ﬁheel 96a is also rotated, but
the torqué therefrom is not transmitted to the drive shaft

10 352 because the one-way clutch 100 is not engaged.
At the same time, the drive roller 40 of the downstream
.paper feed means 4 is rotated from the'gear.wheéi 91 via
gear wheels 93a and 92 which drive the platen 20, and the
printed cut paper is drawn out in cooperation with the
_15 pinch.roller 41. The paper feed rate of the drive roller
40 at that time is higher than the paper feed rate of
K.f/ o the upstream drive roller 35.
| When the tractér unit 8 is.used to étint on continuous
paper, the handle 81b of the unit base plate 81 is rotaféd'
20 by hand counter-clockwise around the shaft 80. This causes
the tracto; unit 8 to move through the gﬁide groove and to
be set at the paper drawing-out positiﬁn, as shown by chain
lines in‘Figure 3. B; the reversing operation of fhe tractor
unit 8, the angular portion of the base plate 81 rotates.the

25 release lever 44 cl&ckwise around shaft 44a, so that the support



[

lines in Figure 3. By the reversing operation of the tractor unit 8, the
portion of the base plate 81 rotates the 25 - rel ease |ever 44
cl ockwi se around shaft 44a, so that the support 15 plate 42 noves upvvard
along the guide hole 11, and the pinch roller 41 is disengaged fromthe .

angul ar

drive roller 40. Cbntlnuous paper

passes between the pinch roller 33 and the drive roller 35 5 an
between the.platen 20 and the printing head 21, and is disposed at its
| eading end in the tractor unit 8 At that time, the notor Mrotates the
drive gear wheel 87 of tractor unit 8 via gears 91 and 98. The paper feed
rate effected by the drive gear wheel 87 at this time is hi gher 10

than the paper fepkiteat? moveecipwdrdyalong thesguidarhdie d,rand ghe 3gnclrhe

reverse feed of the continuous paper by using the tractor unit 8 wll

be described. Par¥olderiék 1grdigengpend dram fdeodrive sollexnd®itted to the

upstream paper feed 15

means 3. At_this time, the one-way clutch

is fed fromthe paper feed opening 5 a\&d

now

100 i s engaged so t hafortdmyoes |P§P?Fair?sﬁf‘itfé'8‘“vﬂ5 PAREY §F§%r°P8Ph‘??e15er gear |
portion 95a to the reverse-feed ge as,t tate the d
shaft 35a of the ¥YPsPPESEHA BPFYRSTY Bﬁ? é‘\ryngg é&ﬁﬁsﬁaﬁﬁ% y,r’tvﬁe % 5# orc

fromthg

tractor

10

15

not or.

20

25

disposed at its leading end in the tractor unit 8.

At that time, the motor‘M rotates the drive gear wheel
87 of tractor unit 8 via gears 91 and 98; The pgper feed
rate effected By the drive gear whee187’at this time is higher
than the paﬁer feed rate effectéd_By the upstream.drive
roller 35.

The reverse feed of the continuous paper by using
the tractor unit 8 will now be described. Part of the drive
from the motor M is transmitted to the upstream paper feed

. means 3. At this time, ‘the one-way clutch 100 is engaged
so that torque is transmitted via the lgrger-diametef gear
portion 953.to the reverse-feed gear wheel 96a so as to
rotate the drive shaft 353 of the upstream drive roiler 35.
Simultaneously, the drive force from the motor M is transmitted.
to the drive shaft 82 of the tractor unit 8 via the wheels
91 97, pinion 97a and gear wheel 98.

The torque of ‘the motor M is transmitted via the
larger-diameter geaf portion 95a so that the backward paper
feed rate becomes higher than the forward paper feed rate
and is transmitted more'rapidly to the drive shaft 35a.

_ Therefore, the backward feed rate is higher than the

e

d f f th
it 8 visd REHREGHAE ke 20, shcpd A e TS 1
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The torque of the motor Mis transnitted via the |arger-diameter gear
portion 95a so that the backward paper feed rate becones hi gher than the
frorward paper feed rate 25 and is transnmtted nore rapidly to the
drivée shaft 35a. Therefore, the backward feed rate is higher than the 16
pape=feed rate which is effected by the Hownstreamdrive roller 40.

Conti nuous paper may be fed fromthe paper feed port 5A by using the
tractor unit 8. At that tinme, the tractor 5- - unit may be installed
in the position shown by solid lines in Figure 1 such that continuous paper
is fed between the platen 20 and the printing head 21 and is drawn out by
the drive gear wheel 40 and pinch roller 41. In the enbodi nent descri bed
above, during forwardpemdedd rate whichatkwffectedetly athet Hamseceand paper, the
use of the larger-and-small er-di ameter gear portions 95a, 95b, enables the
paper feed rate to BEivehZadter #fA.such a way that the record paper does not
becone slack whether it is fed in the forward or backward direction, and it
is unnecessary to 15  Continyoys:panez BHphRt fok fpem thareppescfeed ponty

5A by using the tractor unit 8. At that time, the tractor
5 unit may be installed in the position shown by solid lines
in Figure 1 such that continuous paper is fed between the
Q.) . platen 20 and the'prin;ing head 21 and is drawn out by the
drive gear wheel 40 #nd.pincy roller 41.
In the embodiment described above, during forward and
10 backward feed of the record paper, the use of the
larger-and-smaller-diameter gear portions 953, 959, enables
the paper feed rate to be changed in such a way that the
~ record paper does not beépme slack whether it is.fed in the
forward o:'backward.difection, and it islunnecessary to

15 = 1imit the amount of backward feed.



CLAI MS 1 A drive transmi ssion conprising drive gear nmeans having
first and second gear portions which are integral or interconnected to
rotate in unison in the same angul ar direction, the drive gear neans being +
selectively rotatable 5 “in either angular direction; first and :
second driven gears which are drivinglyw7connected to the flrst and secoﬁi’
gear portions respectively; a driven shaft; a first one-way drive

transm ssion for transmtting drive fromthe first driven gear to the _
driven shaft so that the latter rotates 10 in one angul ar direction
only;, and a second one-way drive transm ssion for transmtting drive from
the second driven gear to the driven shaft so that the latter rotates in

the opposite angul ar ditection dhllyA I Sqgear ratio between the first gear
portion and the first driven gear being 15 different to that

between the second gear portion and the second driven gear. 2.. - A drive

transm ssion as c* ai med, 'dgi% q:'ﬁh&m iwl&gp{,{hq{.g iriveafchrS ReANd gear

port i ons are constituted nt egra portions a common drive gear, t he
said integral porgig vidg mst and sec&lﬁ‘/blaﬂr %&fﬁﬁﬁnﬁhfﬂham Qntegralll 11111

1111112111111211 111111 A drive
transm ssion as C%é“iﬁ?ékdoﬂn@éﬁﬂd”t& Wtate in unison in the same angular
direction, the drive gear means_Being selectively rotatable
5 iﬁ either angular_diredtion; first and second driven gears
which are'drivingly connected to the first and second gear
portions respectively; a driven.shaft; a first one-way
drive transmission for transmitting drive from the first
driven gear to the driven shaft so that the latter rotates
10 : in one angular direcfion only; and a second one-way driﬁe
transmission for transmitting drive from the second driven
gear to the driven shaft so that the lattef rotates in
the opposite angular direction only; the gear ratio between
gh; fi:;t gear portion and the first driven g;ar being
15 different to that between the second gear portion and the . N\
second driven gear. _ -
2. A drive transmissién as claimed in claim 1 in which
the fitst and second gear portions are constituted by integral

~portions of a common drive gear, the said integral portions

20 having differenf diaﬁeters;

* < L M H *



in which the first and second driven:gear's are mounted, directly or
indirectly, on the driven shaft. 4. . A drive transm ssion as clained in
claim3 in which 5 the first driven gear is nounted on the driven
shaf ™ by Way of a one-way clutch which constitutes the said first one-way
dri ve=t r dnsii ssi on. 5. A drive transggssion as clainmed in claim3 or 4
I n which the second driven gear is freely rotatable on the 10 driven
shaft. 6. A drive transnission as claimed in claim5 in which the
second one-way drive transm ssion conprises a nenber secured to the driven
shaft; a slipping drive transm ssion part which interconnects the second
driven gear and the 15 . sai d nenber and S capable of slipping with

tt t | t ft | att th
ransni ssion of eﬁf.%i“?h?\os %ﬁ%‘%ﬁ%’iﬁﬁ? el g r-ié@agwﬁgm only
wh the d haf t b d t t
Groction 20 " bl whder B BhL 6 LLdndCaoRRl CRRE AR PRI 6 1 1
whi ch the said "Em%ﬁééfhmcyﬁnﬂg“ﬁ%r%mgrdri"b&' %gfgnd driven gear

having a shaft porti ransm ssion .part being

constituted by a spri ”9 V"ﬁ' &ﬂv’esti‘ﬂéﬂgsé’{oﬂugg élgfm&ﬂkhrlﬁ '1ﬁa$ {TegR&H, and

the shaft portion. drive transmssion.as clained in claim?7
in which 5 - the first driven gear is mounted on the driven shaft by way

of a one-way clutch which constitutes the said first one-way
k_/ - “ drive transmission.
5. A drive transmission aé claimed in claim 3oré
in whigh the second driven gear is freely rétaiable on the
10 _driven shaft.
6. A drive transmissibn as claimed in claim 5 in which
the second one-way drive transmission comprises # member
secured to the driven shaft; a slipping drive transmission
part which intefconnects the secon& driven géar énd the
15 _ said memﬁer and is cébable of slipping with respect to at least
one of the latter; and mgans pérmitting the ﬁransmission of |
drive fhrough the slipping drive transmission part only when
the driven shaft is being driven in the said opposite angular
direction. |
20 ._ 7. A drive transmission és ;laimed in claim 6 in which
| ‘the said member is a cylindricél member,.the Qecond driven gear
having a shaft portion, the slipping drive trénsmission
part being ccnstifuted by a spring which is wound around

the cyliﬁdrical member and the shaft portion.

_—
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one end of the spring engages a rotary parf which can rotate only in the

sai d opposite angular direction. 9. A drive transm ssion as clained in
claim8 in which 5 the rotary part is nounted on the driven shaft
by neans conprising a one-way clutch. 10. A drive transm ssion _
substgrtially as herei nbefore described with reference to and as shown Eﬁ
t he acconpanyi ng draw ngs. 10. %#. A printer provided with a
drive transm ssion as clainmed in any preceding claim the printer having a

printing nmeans and upstream and downstream paper feed neans which are
respectively di sposed upstream and downstream of the printing nmeans, the
sai d driven shaft belng the drive shaft 15 of one of the paper feed
nmeans.

8. A drive transmission as claimed in claim 7 in which
one end of thejspring engages a rotary part which can
rotate only in the said opposite angﬁlgr direc?ion.
9. A drive transmission as claimed in claim 8 in which
5 the rotary patt-ié mountéd_on the drifen shaft by means
coﬁprising a one-way clq;ch, K.)
10. A drive transmission substantially as hereinbeforé
described'with reference to and as shown in the accompanyihg '
drawingé.
10 . A'prin;e:,proQided with a drive transmission as
claimed in any p:eceding ciaim,.the printer having a
printing means and upstream and downsfream paper feed means
which_are respectively dispoégd upstream and downstream of the
printing means, the s#id driven shaft being the drive shaft

15 of one of the paper feed means.

I

T



