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PAPER— FEED MECHANI SM Technical Field 5 This invention rel at sst&%Zﬁﬂl nt er
Xh a carriage-actuated clutch and a paper-feed mechanism Mre

paﬁ!’ icularly, this invention relates to printer capable of performng

different tasks, one of which is feeding paper into the printer, wherein

the tasks are trlggered by a carriage-act ckground Art In

order for printers t & mﬁ’l @m E’ﬁiﬁﬁg to perform

different tasks during a pr . up a sheet of paper,
AND P 1SM

feeding it into the printer an pelllnglt after printing. To perform
such tasks, printers generally have different notor-driven gear trains.

For exanple, to pick 15 up a sheet fh a 1 printer may have one gear
train that, when engaged, trigger £ m t hat can pick up the next

sheet ofs paper. Tigs piveftioh reled t hay ﬂn&ﬁ%ﬂera artiagb-actuatéd chitéls tandhe
sheet of paper after_ printing. Accordl 2& Yy, Ppri nters g éeral l'y include

numer ous ge&rRApsrdees meshanistige Morepart BWERQN relates;tata PTIRLGS

i ncl ude a n rﬁ'ﬁg e, the
printer deggéﬁ%ﬂé%%qﬁ&gﬁﬂ%%%%hﬁbﬂ% %%gé%ﬁ@ﬁ ﬁga?n@én ?(‘Falgér gﬂ&a Smussen
et al. as i prianérp m&xcremcﬂheotasksaalrwtriggptm(by a Carriag&mcnmedmhxtch t he

mul ti pl exer has. three nmultiplexer gears. A different multiplexer gear is
required for each different task that the printer can perform Each

mul tiplgxer gear is engaged by novBagkgotndgm®r. Different pri nter tasks
are 25 actuated_by engaging different nultiplexer gears. A problemwth

printers haV| ng Hiorder fox pringess te Q&ﬁﬁatmfﬁeppveéy@bey must beable to paeorm _
oo ous B, i B Y SR BECLRY BBRE RSt palk ek o0
conpl ex geaﬂt intei tie pridteruhnd rﬂxpnﬁmgg__ﬂaaﬁser printinper Toopeformhsauch tasks,
printers generally have different motor-driven gear trains. For example, to pick
15  up a sheet of paper, a pﬁnter may have one gear train that, when engaged,
triggers a mechanism that can pick up the next sheet of paper. The printer
would have another gear train to eject the sheet of paper after printing.
Accordingly, printers generally include numerous gears and different gear trains.
Additionally, a printer may include a multiplexer to engage different
20  gear trains. For example, the printer described in U. S. Patent No. 4,728,963,
naming Steve O. Rasmussen et al. as inventors, includes a multiplexer. In that
printer, the multiplexer has three multiplexer gears. A different multiplexer
gear is required for each different task that the printer can perform. Each
multiplexer gear is engaged by moving a trigger. Different printer tasks are
25  actuated by engaging different multiplexer gears.
A problem with printers having multiplexer gears and multiple gear
trains is that numerous, complex and costly gear mechanisms are required.
This invention offers a printer capable of performing different tasks without
requiring complex gear trains and multiplexer gears. In other words, the
30 invented printer includes a carriage-actuated clutch that may be used to trigger
different tasks. Thus, the invented printér may be manufactured much less
expensively and with fewer parts than existing printers.
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30-invented printer includes a carriage-actuated clutch that my be used to
trigger different tasks. Thus, the invented printer may be manufactured
mugh | ess expensively and with fewer parts than existing printers. 2 As
st@ted, one task that a printer nust performis to pick up a sheet of paper
and feed it into the printer. To acconpl9sh this a printer nust have a

paper -feed nmechani sm ety f paper.-feed, nechanis as descrjbed n U
S. Patent No. 4, ?@85,@(98;]0??1(,‘5%1@’?& E’b‘?tpﬁémﬁfé@ggnﬁ‘l lﬁ% R@%Ppaﬁ’ Fﬂ'?ﬁ%l‘g‘t es 5
bet ween r al ﬁﬁeﬁﬁﬂd'f@é@ﬁ@ﬁﬁ@%& rRitér, 'T%pﬁdcorrrg)ﬁ%h%ﬁiseﬁ [pﬁ‘iltérhﬁluﬁd Rag and

when a cer n gear train is erigaged, the plate is allowed to articul ate
to its rais@dpepfesdt ineohanismi t Oneatype dfppanerifeed ragbanismy|asedescebad 48t t he

train caused Ho RGO NG ET606 helidpd 4 MpriBbiisly o et el 33
such a rsaperbeﬁe@éixt f@ﬁdﬁﬂ(ﬁmdl d positiens.r Pgperr 'scktilmked onéthei piltalwemd ahen
requires a separate nultiplexer ar, and a, c X and, co0Ss .gear train.
-llo-hgt L2V§2$G Bﬁrpqalgegea; ﬁ@&é%?nﬁalﬁ%;pgfﬁ P&é@l lﬁéﬁg@ﬁgs@h Qrﬂﬁ‘lﬂaEeaFFy m{SF’ g?eped
fﬁnct I ons. Rgg‘:ﬁltblh'o%gll _’?f/?zﬁt tF(let p%%%ﬁ’%‘;ggﬁl rrlgg%g%llﬁsm 01ﬁ qtohcekhlkﬁfi/ggﬁré% s%tSCE

Dt moan F o e e e T et o el s
a sinpler aﬁam}lr?a}F3°é§‘\éﬁ8’ﬁ?“c°§P3%§B‘§r %&gﬁﬁei‘#@rﬁ éﬂ#&%ﬁg i“gééf}rgl S84 &n '
exi sting pr ibet giggerdd bf laommltéplefertdir] reyutresi D sepitatehmultiplexdregearr amd ar

I ncl udes a carriage-actuated clutch and a notor- driven gear elenent. The
dutch is seceBplexcagd cpsfliyseasi €2l th the el ement and causes the printer to

perf or m di f €1 entrieancantiie pridi2fdudetPs CoaRiditd clbbhanisth Mk 't bed
printer includes a notor-driven gear, a pr head and a pri nt hea

carriage, atrggered byathengamef carriage-actmatad chitclutbata mpyi beiusgdstar triggeron t he
25 flexible portion for e . N he, motor-driyen gear., T tu t Qe
clutch,  t hotek %%us%@%%‘%l&sﬁh? hBaHﬁr'&%"%‘X @Sgéﬂ%ﬁ‘d“i ot %efﬁi%%ﬁd
engage fshe ppin@dr ddbsinot reine a géhe frabih B edusesahalplate tohtiadlate Between

predet er m ned, di stance causes, ] . . .
raised and lowered positions. Thus, the invented printer includes a simpler and

more economical paper-feed mechanism than is present in existing printers.

Disclosure of the Invention

20 The invented printer includes a carriage-actuated clutch and a motor-
driven gear element. The clutch is selectively engageable with the element and
causes the printer to perform different tasks when engaged. More specifically,
the invented printer includes a motor-driven gear, a printhead and a printhead
carriage, a clutch having a flexible portion, and a gripping surface on the

25  flexible portion for engaging the motor-driven gear. To actuate the clutch,
the carriage pushes against the clutch causing it to flex and engage the motor-
driven gear. When engaged, rotating the gear a predetermined distance causes
the clutch to rotate a predetermined distance, in turn causing the printer to
perform a certain task. Continuing to rotate the clutch causes the printer to

30 perform other tasks.

The invented printer also includes a paper-feed mechanism for picking
up and feeding a sheet of paper into the printer. The paper-feed mechanism
includes a rotatable drive roller that moves paper through the printer, a spring-



the clutch to rotate a predeterm ned distance, in turn causing the printer
to performa certain task. Continuing to rotate the clutch causes the
printer to 30 performother tasks. The invented printer also includes a
pa%er-feed mechani sm for picking up andy,feeding a sheet of paper into the
printer. The paper-feed nmechanism includes a rotatable drive roller that

noves paper .t hrqu t he inter. .a spri r 3., hiased plate f

pi voting ar &Eﬁ?&giﬂgﬁﬁ@?‘%i ?I}[oquo%?%g 5’"? %%W%Bwf)ﬁ%é?%da‘ohg&%&f\%%@l | er
and on whi chh@@pie roless kad loadwhizh t s stackdi\e partition| Bavhg Adeastiopet ur e,
posi ti oned between the, roller and 't eﬂﬁéate for eneraily preventing the

rol | er fromaperuesstpositiongd hasween dhe rollerpand dhe plate dop goneraliyprevantinghe 5
roller for ' al.L.owi:n t r f e, r.oll.e nd

t hr ough theﬁﬁ%géfrll%yngloﬁl Cf’ﬁgﬂol{algtt?%i%g&tﬁoo@otg?a@?&t ﬁfgat%&ﬁ Jé‘#{teé‘tljta g?‘ﬁg‘té‘%er and
feed it & hr qolidr foriseleptively eilowhigratplepstr a partdofihe hralles to iestendehtaugh theat may
be triggered by, the carri.age-actuated, clutch. 10, Brief cription of the
D awi nge. Fi GPeRing gt daciBRR 0 eonfact, thf 13P Shest ok banes) wf Trgdalt thiogh
carriage- aCtth@})?Hlter.C! %éfbag@ﬂ%é@ﬁieﬁﬂaﬁ%%%ﬂwta&? th_Q@xﬂa?VIS‘é‘ 'ggbred:'bg- 21is
an enl arged pefspective view of the clutch enployed in the printer 0of Fig.
1. 15 Fig. %he sagiageractuated chehenl ar ged top view of the invented clutch,

taken along line 3-3 in Fig. 2. Fig. 4 is a side view, on the sane scale
as Fig. 3, of the invented clutch taken along line 4-4 in Fig. 3. Fig. 5

is a friont view of the inverBrief Desdripitionoof theeDyawingscale as Figs. 20 3
and 4, taken alo ljpe 5-5 in Fig., 3. [Fig..6 is sinplified environnental
Tew on about t Rl shitvapetmecyse Yiw, of 2 Beinian SyPloving entes eddge.
the invent egngéhi coMAtARYEY Gecdr@ing @ M invedfin.a notor-driven gear capable of

engagi ng the clutch. . ) )
Fig. 2 is an enlarged perspective view of the clutch employed in the
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printer of Fig. 1.
15 Fig. 3 is a still further enlarged top view of the invented clutch, taken
along line 3-3 in Fig, 2.
Fig. 4 is a side view, on the same scale as Fig. 3, of the invented clutch
taken along line 4-4 in Fig. 3.
Fig. 5 is a front view of the invented clutch, on the same scale as Figs.
20 3 and 4, taken along line 5-5 in Fig. 3.
Fig. 6 is a simplified environmental view, on about the same scale as
Fig. 2, showing a printhead carriage, the invented clutch mounted to a pivot,
and a motor-driven gear capable of engaging the clutch.
Fig. 7, on about the same scale as Fig. 6, shows the clutch of Fig. 6
25  flexed and engaged with the motor-driven gear.
Fig. 8 is an enlarged top view of the invented clutch taken along line
8-8 in Fig. 6.
Fig. 9 is similar to Fig. 8, except that it shows the invented clutch flexed
and engaging the motor-driven gear.
30 Fig. 10 is similar to Fig. 8, except that it shows the invented clutch
flexed, engaged with the motor-driven gear, and rotated.
Fig. 11 is a simplified environmental view of the invented clutch taken
along line 11-11 in Fig. 6, and also showing the invented paper-feed
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Fig. 7, on about the sane scale as Fig. 6, shows the clutch of Fig. 6 25
fl exed and engaged with the notor-driven gear. Fig. 8 is an enlarged top
view of the invented clutch taken along line 8-8 in Fig. 6. Fig. 9is
siflar to Fig. 8, except that it shows the invented clutch flexed and
engagi ng the notor-driven gear. 30 Fig. 40 is simlar to Fig. 8, except
that it shows the invented clutch flexed, engaged with the notor-driven
gear, and rBiegheRismr g. 11 is asinplifi ed environnmental view of the
invented clutch }v% Y is Q;E@w lsiriftar! {o ﬁglmFéﬁeBthham@ sBbw® thEanéited he

I nvent ed paper-fe anism Fig 2 7s aviewsimlar to Fig. 11,
except thatcllutclsimwatatedlpmmuned cI utch in a rotated position. Fig. 13 S

ot at 60 posi t§onFitarkd SRO B Fib o FGentifan Bl g ifheibed B, o

paper. kig. a%tdtéd?oﬁtﬁ@ﬁ%ﬂd%ﬁ@'pﬁ éxrﬁ@drme&imwsieidyeupptdm @nshesedfi n the
paper - f eed nechani 10 Detail ed Description and Best I\/bde for Carrying

Qut the | nvPaperon The invented carri age-actuated clutch may be enployed in
any printer cap of. pe. . i hutdd M &he' 1S
shown in Fig. 1 gg.elfo_is Brzlre‘;dtﬁééﬁ ?%lgré?ﬁdgghgﬁﬁgm n g %%ger [ n?)ut
tray 14, a paporrfeedtmedhatiiot.ray 16 (shown partially cut avvay) and a
spring-biased plate 18 for directing paper into the printer. Printer 10

may al so include other standard el enents vveII known in the art. Printer 10
furtherygi ncludes drive roll erpetfl H Béstl ines in Fig. 1).
Roll ers 20 are connected to a rive shaf 22 (al so shown I n dashed 20
lines in Fig. 1) that is nyOSe IOF Wil {dutpnegnventign: shown in Fig. 1 for
The invented carnage—actuated clutch may be employed in any printer
capable of performing different tasks. One such printer is shown in Fig. 1 at
10. Printer 10 includes a housing 12, a paper input tray 14, a paper output
15  tray 16 (shown partially cut away) and a spring-biased plate 18 for directing
paper into the printer. Printer 10 may also include other standard elements
well known in the art.
Printer 10 further includes drive rollers 20 (shown in dashed lines in
Fig. 1). Rollers 20 are connected to a drive shaft 22 (also shown in dashed

20  lines in Fig. 1) that is motor driven. The motor is not shown in Fig. 1 for

simplicity and because any standard motor and coupling may be used to rotate
drive shaft 22. When paper contacts rollers 20 and when the rollers are
rotated, paper is fed into the printer 10. The paper is directed around rollers
20 and ejected into output tray 16. An example of a printer using similar drive
25  rollers to feed paper is disclosed in U.S. Patent No. 4,728,963 to Rasmussen,
et al.
Fig. 1 also shows, in dashed lines, the invented carriage-actuated clutch
- 24 in its environment. Clutch 24 is rotatably mounted to shaft 22 and attached
to a pivot 26. Clutch 24 is shown in Fig. 1 to illustrate one possible location
30  within a printer and pivot 26 is shown to illustrate its general relationship with
the clutch. Other elements that interact with the clutch are shown in Fig. 6
(to be discussed shortly) but not in Fig. 1, for simplicity.



simplicity and because any standard notor and coupling nay be used to
rotate drive shaft 22. Wen paper contacts rollers 20 and when the rollers
are, rotated, paper is fed into the printer 10. The paper is directed

ar eund roIIers 20 and ejected into output tray 16. An exanple of a printer
using simlar drive 25 rollers to feed péper is disclosed in U S. Patent

No. 4,728,963 to Rasnmussen, et al. Fig. 1 also shows, in dashed Iines, t he
invented carri ageChgéh24eid slimhno%spmﬁézﬁl eﬁyll?igﬁment 5 &hditichypidally

t at abl ted t h d, att t [
Shown | n” Fi gRadingd (o kledc GoghElapg e Hice ikl Ercidescn Hex, POTGoR dBer and
t 26 t S t tch.
G her of emorl ENPRIE Ak el & eefhy J00RG adhiSd ﬂs‘ﬁ@%"l‘“?%y@ % pigiffi) 2
di scussed si3t IGlitchi24 may ben mupted to fmvotsZGTbylhraclgzt 34. 9&5cre®l mayHJeQ4 i s
rom pl okt i dnserteel et Prereite 36, tpr sbEel” sobfeo st B fpetge o

surface, Suqhd@ﬁ&ohen;t hehath zanﬁayldietﬁitmbt maaﬁ&dsuﬁﬂ ditveShalt by hﬁ&mﬁgﬁz
Clutch 24 may be nounted to p| vot 26 by bracket 34. A screw nmay be 5

i nserted thr gﬂhagp@rmﬁch to securely engage clutch 24 to pivot 26

Addi tionally, 'F]ﬁlf BpéfhtidhY éﬁ‘ﬂgg%@tm' e TRIALRA 1§ VG{}Ge PP Ee SO, ched

inserting the s I'n notc I n operation, clut
to pivot 26 muumedttatdrb#eyshaﬁb%t dbhemn thiy chmclsisamtbemgamdn atﬂoeca:mmydie is to

be en d, a force na 10 difected alnst rus 32 in su a wa
Dhat Dnd e fteactid gl BRotmaston 7 i SRS R B Pt hithl oded B Bl oe
teeth 30 enwﬁﬂé;ﬂﬁﬁén%am&ﬁﬁéd&&?ﬂéﬁ# t‘ébtﬁgoréifgag@a g'@&? tﬁﬂeéa%%éspn Of

clutch 24 will be better understood by review ng

shows cl ut ctheslutehjtogotate; hmeperation eicelutch Z%Wtb&ch@taert unq!ﬁrmpg 1335 26
by screw 39r§5item %t gromh aperture 36 in bracket 34, and rotatably

Fig. 6 shows clutch 24 in its environment. Clutch 24 is attached to pivot
15 26 by screw 39 extending through aperture 36 in bracket 34, and rotatably
mounted to drive shaft 22. Drive shaft 22 is driven by motor 40, A driven
element, or gear, 42 is also shown mounted to shaft 22. Gear 42 and motor
40 are contained within printer 10 but not depicted in Fig. 1. 'When motor 40
rotates shaft 22, gear 42 and rollers 20 are also rotated. However, when clutch
20 24 is in its unflexed position, as shown in Fig. 6, gear 42 rotates without
engaging clutch 24, and the clutch does not move. Clutch 24 only engages
gear 42 when a force causes it to shift laterally or flex toward gear 42. As
shown in Fig. 6, a force substantially paralleling chutch 24’s rotational axis
around shaft 22 may be supplied by a printhead carriage 44 mounted to
25  reciprocate on rod 46. Carriage 44 herein includes printing means (not shown)
having a printhead, whereby images are printed on a sheet of print media, with
the carriage being motor driven and computer controlled.
In Fig. 6, carriage 44 is shown cut away so that a foot 48 on the
carriage is seen engaging protrusion 32 on clutch 24. It is the maintained
30  position of foot 48 against protrusion 32 that forces clutch 24 to flex. Fig. 7
is a front view showing clutch 24 flexed and engaged with gear 42.
Fig. 8 also shows clutch 24 in its environment. More specifically, Fig.
8 is a top view of clutch 24 and gear 42 taken along line 8-8 in Fig. 6,
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mounted to drive shaft 22. Drive shaft 22 is driven by notor 40. A driven
el ement, or gear, 42 is also shown nounted to shaft 22. Gear 42 and notor
40 are contained within printer 10 but not depicted in Fig. 1. Wen notor
40-" rotates shaft 22, gear 42 and rollers 20 are also rotated. However,
when clutch 20 24 is in its unflexed posi®tion, as shown in Fig. 6, gear 42
rotates without engaging clutch 24, and the clutch does not nove, Cutch

24 only engashewingdaot 48 tanching protrusion 3% e SGgar 4 isshraken| away 0 Ishowraf | ex
toward gear 42. . S | i 6 S tiakl ¥aparalleling
clutch 24's g&@ﬁé&ﬁﬁgﬁ}l@] {rtg%é%ggéﬁl%;f%%ig@gstﬁ% ?%d by a printhead
car Ir i Sge 44 rr;)ynt’Q‘d éngagd chfttdi EA@Q;?H gean42,ockrrifige S4is 'med \slm% ﬁ%téwt 48

i ncl udes printing means (not .s avi n ri nthead, er i nages are
bri nted oh PSR EBRSH RSB 3%, 20isHm ReFigh O | 106 TSSHIAGE T CHREY on
and conpyt erﬂgﬂfﬁt b8! {o°fex 4t £8,9thfs, c%ﬁﬁiﬂﬁ' 2t 430 'tﬁoé{%g@n fekih 322y WRed hat a

foot 48 on t carriage is seen engagi protrusi on cluatch 247 1t is
t he mai nt ai nemgaged, glutdht 241is odtatesbby 46tadiggi gear 42 ot rusi on 32 that forces

clutch 24 to fleXe FLQ. 7. 1S ont Vi,ew. s ing clutch 24 f ed .and
engaged with gearF’zgzb‘gﬁpﬁws Eheaglé‘g&‘sﬁ? déﬁ Bﬁe?ﬁ%# a?ﬁmﬁﬁvﬁ%ﬁ Y Mor e
speci fi cal | yFigki10. shotsi duteht2pflexetivapflegible pbriidh 281d gear 42 taken al ong
line 8-8 in Fig. 6, .showi rotrusion 32. Gear 42

.4; .6 ng f oot t ouchi, ng
i s broken away toA§HEGR 40 lags-;?pﬁﬂ& &?#%3& BRRIFISION 3odia & bapeisd seiach
engagi ngqnt ee ' : ' | ved
c0 s hat W oot 4gg Wherl Roo 88 Gfistes ddest brotrhsio 2 in tans P Elubciod 6 Srgf
resul ting fowith geaudds Thereaftarcthe 2lutch i$ retated, apd footd8 slidessalogg tsedfate 30 to

engage teet he 52 Ve n clutgch 24 s ) rotati r 42.
o950 shovit A Bt PEES bsén thfled ARk Gl aiulnte Honl 383H0Es
gi 9ég 18 ShSV%%me? 52Aafd egs;sl ﬁﬁi le‘dgtexseal agxweéx%mﬁ&iodigzl&whmnm ﬁ? Ehcls-482,
, 8, an prot [ usi gn as apered su : en foo
pushes agai nibet sheny oot ¥ sests onledge o P elRtohy 24 fﬂeéﬁ@ag@y from gear 42
15  because foot 48 no longer pushes against protrusion 32. Accordingly, at this

point, gear 42 and clutch 24 are not engaged.

In some instances, clutch 24 may not be able to flex away from gear 42
because of the friction between teeth 30 and 52 or because the clutch does not
have enough spring force to cause it to return to its normal position.

20  Accordingly, the teeth have tapered surfaces 57. When foot 48 rests on ledge
56 and gear 42 is rotated, tapered surfaces 57 push teeth 30 and 52 apart.

Extending beyond ledge 56 is a second surface 58. Clutch 24 may again
engage gear 42 if carriage 44 is moved further toward gear 42 so that foot 48
pushes on surface 58. By so doing, the clutch may again engage gear 42 and

25  rotate a certain distance until foot 48 slips off surface 58 onto ledge 60. As
seen in Figs. 2, 3, 8, 9 and 10, ledge 60 is an edge of region 61. Region 61
prevents foot 48 from accidentally slipping behind ledge 60 and becoming
caught. Additionally, protrusion 32, surfaces 54 and 58, and ledges 56 and 60
give clutch 32 a means to adjust the force applied by foot 48. This ability to

30 rotate clutch 24 through predetermined distances, and to adjust the force
applied by foot 48, allows different printer tasks to be performed.

Fig. 11 shows clutch 24 mounted to pivot 26 and shaft 22. The
relationships between clutch 24, drive rollers 20 and carriage 44 are also



wi th gear 42. Thereafter the clutch is rotated, and foot 48 slides al ong
surface 54. Wen clutch 24 has been rotated a predeterm ned di stance, foot
48 slides off surface 54 and rests on | edge 56. The construction of clutch
245 s such that when foot 48 rests on |lgdge on 56, clutch 24 fl exes away
fromgear 42 15 because foot 48 no | onger pushes against protrusion 32.

Accordingly,. at this _point, gear 42 and clut¢h 24 are t epgaged. In sone
i nst ances, ~SheWBh th%%‘{ Ao shaygn £Bt away sp|taat g?'%)ﬂ%f ’fso‘ﬁfigg’ar %1@ ﬂb&’@&ﬁse of
the fri cti_oréhﬁgg\ﬁeﬁ #eliRat té?g@iitieﬁ.cause the clutch does not have

enough spring torce to cause it to return to its normal position. 20
Accor di ngly, the Rigethistuamiar sapdiigdlkin that db slsmvs viateh 24 mowtsed és tpivasn

bparc. oxt QRoiG ShAT A% FRORELFIENY St HURE 24 20l e BB 030 4By 7
agai n erjageseain 48dgel S6ar Mg oitions mmyvbe fofeirbartol asathd SRR rofedo t hat

foot 48 pushes, on surface 58. By so doing, the clutch may agai n engage
gear 42 andPO®ORot ate a certain distance until foot 48 slips off surface

58 onto | edge 60x; %ﬁﬂvsi ' ' IS a:.edge
of region 61. Regg"i1 .n32 préeh\}gdrl??%t¥08Eéa4§§ﬂa§rﬁﬁ§géléggsnt%gﬁggedggiégbi’g%&sbehi nd
| edge 60 angokitionmnay becrefiefned tddsi thiecseabind rotated position. 32, surfaces 54 and
.58, and | edges 56 _apd 60 . giye clutch 32 s to. adjust, the.fqrce

2pbl 1 ed by Toot It pretete Cembolingaty shufh 2 so@té hotetalgsiose %s

pr edet epm noRkwdidsinalFigs: si1-13)d ChtcR B4US taldohsprinprisiase e thad Gviivn éz&ﬁh%élast

allows different printer tasks to be perforned. Fig. 11 shows clutch 24
mounted to i vetracted and Jaek #8200 lpmger coptactsoibe gutchethe cutchuratates 4,
drive roll ek

vy 5ot harOpReisefiack 36 it bofibalhd thdem SIFIR 11 Chffaet e ERRT P
unrot at ed pd8imaypmnlsoFbg uséd toscamtrall the speediand dégres thantchitth Sdovatatesut ch
Fotated so PR 1 oty el BOsiToRs BHS) iscieics Y mAYDE,BEPRES AR aNEY er e
to as tie fséh 24 sRWwdFwhileTobt #8 maintains contact with protrusion 32 so that foot

48 slides along surfaces 54 and 58. As seen in Figs. 8-10, surfaces 54 and 58

are tapered to facilitate the controlled backward rotation of clutch 24 and

ledge 56 has a curved corner 61 to allow foot 48 to slide from ledge 56 to

surface 54.

20 One of the tasks that may be performed by actuation of the clutch is

to feed paper into the printer. Figs. 11-13 also depict a paper-feed mechanism

that may be used with the invented clutch.
The paper-feed mechanism includes plate 18 and a spring 62. Spring
62 biases plate 18 upward toward rollers 20. Paper 64 that is to be fed into
25  the printer is stacked on plate 18. When drive rollers 20 contact the top sheet
of paper 64 they feed the sheet into the printer.
To prevent rollers 20 from continually contacting and feeding paper
into printer 10, a means to regulate the contact is needed. To accomplish this,
a partition 66 is positioned between rollers 20 and paper stack 64 to prevent
30  the rollers from contacting the paper until desired. As shown in Fig. 14,
partition 66 includes apertures 67 to allow rollers 20 to extend through and
contact the paper when desired. Partition 66 may be mounted to printer
chassis 68 or to a paper collection tray, such as tray 16, along edge 69.



Firg. 13 shows clutch 24 rotated so that foot 48 rests on | edge 60. This
position may be referred to as the second rotated position. In the
preferred enbodi nent, clutch 24 rotates countercl ockwi se as 10 viewed in
Firgs. 11-13. Clutch 24 is also spring-biased so that when carriage 44 is
retracted and foot 48 no | onger contactg the clutch, the clutch rotates
cl ockwi se back to its initial position, as shown in Fig. 11. Carriage 44
and foot 48 mawsalAmPen lFi%dII OwE&D clutéh Qheissiﬁei%juﬁﬂdl gaﬁ i6f, pivet 26! ut ch
24 rotates back to its initial position. This is done novi hg carri age
44 away fr cAntEStscpartision6s, yhioh yn Jwin eontaets paperdrrand he dédmaa/@v fremn

i gs. - 1070He73 0t oS shB%h jn e . dperffiich P4y BaSRieedl fonleg Bvall 0 "
backward r @6adllows Hgémabnt&ﬂ,n pagenbd, amdapwe 98 trasised lreveandikensha SJoft 0

allow foot 48 tg s from|ledge 56 to, surface 54. 2Q One, of t asks -’
t hat b@“f% r300 e bghaaa‘fhfgt s Tgtated & gcertpignamount, gt p@e@nsarp pl nto the
printer. &nlsé%v@d ﬁoﬂmlers@op eranbe@ok w'terﬁughgﬂa used
with the | vented cl ut er-feed rrech mlnc ate 1 and a

spring 62. papet fif upsrmards@élem a e Rellers ﬂlqmemnd rtbtmlglmmtureaﬁar 64

ror | ers 20 aari Bhcoorifer B8 Bb' BpEH, of BeBheBf Ry el i ifte e R 1T

printer. TcIn lcmgvaet theo tope shedtOof rpapeﬁcﬁm isn skadviny pmtimgctawmchrrdllélsemng

paper ter 0 re | at e, .t he .contact i s needed o]
accon‘pllq sh ter’aa%‘é‘f”tngt‘?qEWEG%‘{ Q T ttPo“%éF” RB@HOPcﬁqué‘FssPIZ’Qt ;}Ed paper
stack 64 t t I ac e f P hagesi red.
As shown i ﬁo@%%?mgajpﬁr?@o%&%%cﬁr%%ﬁ?apg%es 67i1t§)l{It I ow rollers

20 to ext eactuate euppintarisl papenfesd: meekanismer when desired. Partition 66 may
be rount &3 12 PR 17 RheuR ol PR RS b e " o
initial posoltdre20 piay e afedcﬁﬂtlﬁcpapaefebdtme@a@mmmorhemmplur pivepzéact s
paper 654 a?l%gﬁ]to lsgr'xsplgrthc?l\c,iapaper ¢4 a sufficient distance away from rollers 20 by
directly pressing against plate 18.
Another task that may be controlled by clutch 24 involves the upper
surface 70 of pivot 26 when surface 70 functions as a paper-supporting surface.
As disclosed in U.S. Patent No. 4,728,963, a printer may feed paper around
20 rollers 20 and eject that paper into a paper collection tray, such as tray 16
shown in Fig. 1. If such a system is used in an ink jet printer, the ink needs
to dry on the sheets of paper before they are stacked on top of each other.
To accomplish this, the most recently printed sheet is held above the stack of
previously printed sheets, and supported in part by a surface, such as surface
25 70 on pivot 26. When the support surface is removed, the paper is free to
fall onto the stack of previously printed sheets. Thus, another task that may
be actuated by the invented clutch is to eject paper out from a printer by
causing supporting surface 70 to rotate and thereby allow a printed sheet to
fall onto a stack of previously printed sheets.
30 In printer 10, paper is ejected when clutch 24 is in its first rotated
position, as shown in Fig. 12. In that position, surface 70 no longer supports
a sheet of paper. Further rotating clutch 24 to its second rotated position, as
shown in Fig. 13, causes printer 10 to pick up the next sheet of paper to be



roi.lers 20. As shown in Fig. 13, when clutch 24 is actuated and rotated,
pivot 26 allows partition 66, paper 64, and plate 18 to rise. The camli ke
shape of 5 pivot 26 is such that when it is rotated a certain anount, it no
| qnger holds partition 66 away fromrollers 20, but allows spring 62 to
push plate 18 and paper 64 up toward rdtlers 20. Rollers 20 then extend

t hrough apertures 67 in partition 66, contact the top sheet of paper 64
and feed it fedintot the printer.erThus, theiigvented tchisch aploviseprintot 10atwe pedfarms

shown parti al u . 10 r | Qwi c to

return to i ?s %ﬁﬁ{ 33{]‘& p@%‘%%e@gﬁgésmﬁmg%s frgﬁ%r gi\[/\ne ﬁlu"i)g%e.v from

contacting Bapsiusetok itd functios, ¢atvhe?4 muyutlschbe4efersed rcasiodmrel peams, of' S

paper-feed nechgnism _Alternately, any neans capabl e of,.regul atjing contact

wi th paper 8gtugHen meghagism, fgr caysing the pmter f%ge&%‘@r lﬁ{éé"éﬂtngékﬁani sm For

exanpl eF pivot .26 15 mght sinply hold paper 64 a sufficient distance away
I

fromrollers 20 by directly pressing against plate 18. Another task that
may be controlled by clutch 24 ilui@;mbﬁnmmﬁm surface 70 of pivot 26
when surface 70 fLunctions as .a .naper-s orii spypface. . As.dj sclosed in
0’ Patent no. AR G53a8S GpRAChie R beiambion & me BableRrERE 20
and ej ect tiTht iRvdred carriage-aeaiatéd elitdteades Ahe nidtion 6£EHe @fribp@Yo iggeghown

in Fig. 1. If_ such a systemis used in an ink jet, printer, the ink needs
to dry on tdtferentctasksnd shereforeris applierble 19 any priakerocapableosf perferaping ot her .

To acc i j : [ ﬁé;}fetr [ st ack
of prgg}) Oug.{fg/érgfrnfﬁatsg%@gﬂgé%glﬂgﬁ%tﬂ%g%%réj%gﬂﬁgs art g‘)’/ﬁlg gherap géc&gr,nbggch as
surface 25 afd prefpiredtentiddimbntof the isveniion haverbesnaddseribedyvaddtionshmapaper
is free to . fall,onto t stack pof evi ousl rinted.sheets. Thus, another
task that nB? mzb%e %&QHPgﬁpﬁnlghéoﬁ n§°88e0¥% 1qv§ntg%1Lej ect, paper out
froma printer by causing supporting surface 70 to rotate and thereby
allow a printed sheet to fall onto a stack of previously printed sheets.
30 In printer 10, paper is ejected when clutch 24 is in its first rotated
position, as shown in Fig. 12. In that position, surface 70 no | onger
supports a sheet of paper. Further rotating clutch 24 to its second
rotated position, as
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shown in Fig. 13, causes printer 10 to pick up the next sheet of paper to
be 9 fed into the printer. Thus, the invented clutch allows printer 10 to
perform different tasks without requiring nmultiple gear trains or
mul‘ti pl exer gears. Because of its functjon, clutch 24 may al so be referred
to as control means, or actuation nechahnism for causing the printer to
performdif lustrial Applicability Printer carriages
typically aﬁéﬁéﬁﬁ@%gﬁﬁggﬂﬁgﬁ forth as the printer prints. The invented
carriage-actuated clutch uses the notion of the carriage to trigger
different tasks, and therefore is applicable to any printer capable of
perform ng 10 di ¥ priater capable of cperfornping diffgremp tasks djigingiagrimpeycle, Wi | e
t he best no fﬂﬂ preferred enbodi mrent of the invention have been

descri bed, VAPPEY s may be made without departing fromthe scope of the
I nvention. ----- a -metor-driven-gear X42);\4dT 1S CLAIMED IS: 1. A printer capable

of performng different. tasks duyring . a ptint cycle, conprising: a
mot or - dri ven geaft ’(%?E’Iearfi“tﬁhr@ét‘gb}c@ & §ubiectess Yo wai faxce ssubsigntialled to a
force subst \iakihe i ' ' r td | l: eae lynt

cycl e of thgmygirlllk%}t,s Hgga[a .C %’tﬂgh 254%%2&1@?&1}'3%&?%%&%& %g&ﬁir%{t% er to
perform di f(%s)eﬁﬂecﬂaglﬂscmnmeﬂm:pﬁm&lyto Petfoginn different gasks Hyl 8¢lechivelng

2Bk o PR A . Bty B B SR dor e 0T e
including a printhead carriage (44); and control means operatively

associated with said printing neans for selectively causing the printer to
performdifferent tasks, wherein said control nmeans is actuated by the

position of2sai dACsyifiteRfY8pable of performing different tasks comprising:
printing means for printing images on print media including a printhead
carriage (44); and

control means operatively associated with said printing means for
selectively causing the printer to perform different tasks,

wherein said control means is actuated by the position of said carriage
(44) and triggers the performance of such tasks because of a maintained
position of said carriage (44).

3. The printer of claim 2, wherein said control means includes a driven
element (42) and a clutch (24) engageable by said carriage (44), and where
said clutch (24) engages said element (42) under circumstances of said carriage
(44) engaging said clutch (24).

4, The printer of claim 3, wherein engagement between said carriage (44)
and said clutch (24) takes the form of pushing of the latter by the former, and
said clutch (24) comprises a flexible portion (28) that flexes when said carriage
(44) pushes against the clutch (24), a gripping surface (30) on said flexible
portion (28) for engaging said driven element (42), and adjustment means to
regulate the degree that said carriage (44) pushes against the clutch (24).
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(44) and triggers the performance of such tasks because of a maintained
position of said carriage (44). 3. The printer of claim 2, wherein said
control neans includes a driven elenent (42) and a clutch (24) engageable
by said carriage (44), and where said clutch (24) engages said el enent
(42) under circunstances of said carriade (44) engaging said clutch (24).
4. The printer of claim 3, wherein engagenent between said carriage (44)
and sai d clftch That)p rimtee oft blmﬂlo#nwd'l’erq:msmldgad]hstmaﬂtl means iogludes & or ner,

a0 d carri RyBHORigh) S S b D B s a1
on said f'%éii She Rafridg@n (498pudhes Wlm datch W)y%mdebﬁifﬁiﬂior( 432) and

adjustnent neans to regulate the degree that said Carriage (44) pushes
agai nst theexmdmgwfrpgn;ald flexible pgrqm (28) 71 predetarmined distapce|at ppeoint 5.

-pl)-Pgt Irolrjlsm)ﬁra(l@zf’& lggll%:lléfg?exﬁ 8%%’ I on% %that coqgc s'd§Zi g carri age

(44) when the carriage (44) pushes against the clutch (24), said
protrusion (32) extending fromsaid flexible portion (28) a predeterm ned
di stance at one point and extending a | esser predeterm ned distance at a
second poi ig. 6. Th@‘gnﬂ férNbElaith 2 vhich 2umhie indibddshg rmedial esiRetian vesy 2
collection tray paper ejection nmeans for di spensi gl%eSUCh medi a
into said 18y apdegapeafqmnqn meansméor dispensing stich imediasinto saidetray (26)
per f or med REE f . sa ive
D QR n!-‘! anfl ont bP't Congélgﬁﬁ‘«fr@g gﬁer#&th Wrafifn %E%Enf&

connecti on €xXi S}{ ween Sal

paper €] ection
means, i nvaontol anbanst ibyn virtues aif darp aqperative eonnﬁmnoneanstmg beﬂveexp rsait er of
cIa|m2 vvhlchfrrther i cIu es _driyve.nmeans ié{ntrodu J ng rredlalnto
the print eCOPHE oqall P3PEH P@Fn?%éﬁeanén Ct"ﬁ'&@

bri ngi ng Slégébd&din@ah:ﬂto contact with said roller (20), and one of t he
tasks sel ectively performed by operation of said control nmeans, by virtue

7. The printer of claim 2 which further includes drive means for
introducing such media into the printer including a drive roller (20), and paper
feed means for bringing such media into contact with said roller (20), and one
of the tasks selectively performed by operation of said control means, by virtue
of an operative connection existing between said control means and said paper
feed means, involves actuation of said paper feed means.
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of-.an operative connection existing between said control neans and said
paper feed neans, involves actuation of said paper feed nmeans. 11l!i
111211 21222 200 @b 11 Ms 12 8. Aprinter conprising: drive nmeans for
i nfroducing print nedia (64) into the printer and for noving such nedia
(64) through the printer, including a r&atabl e drive roller (20), paper
feed nmeans for bringing such nedia (64) into contact wwith said roller
(20), and r8gul af\i DHNIEEAPFIPTERRE at i ng bet ween said roller (20) and said

paper feed neans,.for I3 T t ' ¢ er (20)
and such nedia %&?;m%a‘r}\%e%%i nﬁoﬁgéﬂrlrg]aﬁrﬁsﬂ}?%lr%a%r ?%)i ]%gé\l%ﬁrrgg’géﬁ%ﬂ aégcﬂr??rredi a
(64). 9. Thmorfrightivh media €64 throughethei pristerdinehpding f eed neans incl udes a
spring- biased plate (18 c&ga e Oflﬁ%iéﬁsi ng about an axial pivot, biased
to extend toward sai 8 IPHAL ‘?‘2‘(5’)1'%1 mhi ch such media (64) is placed,
and wherein said regyhati B TREHS mﬁqmg%mtmwﬁ oAyt Gstthdt wid

ate

bet ween said roller 0) and said pl ) for generally preventing said
rol | er (20)sdidgwller2)asndng such nmedia (64), and a pivot (26) . adjacent

said roller (20) for Cll helyea ke Sd,,: lid . J: 9l | er
(20) to extend past sléﬁ%gia%g;rf ,Unhﬁﬁgﬁggt@@gﬁﬁﬁg@gﬁ@%ﬁ%?@@@m_ A
printer conpipetifegd meams) foradelectivelyviémitig eontéthetiveen said rnadlepr(0) anddi a
(64) throug m;}xhe pr%é}é.er; paper feed neans for introducing such nedia (64)
into the pr¥ edia v%@ing it toward said roller (20); and regul ation

means for sel ect 'ﬁﬁﬁﬂ% fﬁéaggvifagmgﬁggs Mudxonﬁﬂi&_tm said roller

(20), including partition nean d between sai aper feed neans

9. The printer of claim 8, wherein said paper feed means includes a spring-
biased plate (18) capable of pivoting about an axial pivot, biased to extend
toward said roller (20) and on which such media (64) is placed, and wherein
said regulation means includes partition means positioned between said roller
(20) and said plate (18) for generally preventing said roller (20) from
contacting such media (64), and a pivot (26). adjacent said roller (20) for
selectively allowing at least a part of said roller (20) to extend past said
partition means to contact the media (64).

10. A printer comprising:

a rotatable drive roller (20) for moving print media (64) through the
printer;

paper feed means for introducing such media (64) into the printer by
advancing it toward said roller (20); and

regulation means for selectively allowing such media (64) to contact said
roller (20), including partition means positioned between said paper feed means
and said roller (20) for generally preventing said roller (20) from contacting
such media (64), and pivot means for selectively allowing at least a part of said
roller (20) to extend past said partition means to contact such media (64).
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and said roller (20) for generally preventing said roller (20) from
contacting such nedia (64), and pivot neans for selectively allow ng at

| east a part of said roller (20) to extend past said partition neans to
contact such nedia (64). 13 11. A printer conprising: a rotatable drive
roller (20) for noving print nedia (64)13hrough the printer; a spring

bi ased plate (18) capable of pivoting about an axial pivot, biased to
extend towalll saAdprinterommBing:and on which such nedia (64) is placed; a

partition, havin | QS e . b1 [

roller (20) and gaf?’éatﬂﬁ%t én?ézg?ﬂ’&o{ﬂﬂggt;qgﬁbwg gaﬁ}eﬁ?ﬁ%g @@Yﬁ%‘&?‘fiﬁe (20)
from cont agthteg: such nedia (64); and a pivot(26) adjacent said roller (20)
for selectively all ow at_ | east art. of _said,roller (20) to extend

t hrough said ope%i#ﬂj“\gggfse@opfaéﬁt@g) @ae e H%CH*‘AOW%’O‘_‘JZ.*‘“AM@@L
conpri.sing: biaSe ARY : ' [ WA ' |y
shiftable | at er(glt?yé‘g%ﬂtamggvrz&ﬁfl)%mfiamg%g{?Pgﬁ%&g{ﬁld act ug@&)rﬁﬁﬁgiﬁgﬁfg&m
oper at i vel yplanedsr posed said notor (40) and said carriage (44) including a

| aterally shiftabl e gl. (24 n eabl e .| | d (11 44) ring
shifting of the §£§EH§M@}3§%& °58Pﬂ“-?§@?j’&%ﬁﬁ%ﬂs;gg“%8&%g¢je upon
such engagefgilee enfieqid pratec18y for gherallyiprevaititg dd rellet \(20) 6%
per f or med under ('Ezﬁ)e i nfl ue%? O? Zai dgdr?veylm)tor I(ﬂ§0). I 1! }(I )Ilfh{n! 1111
"ii11 Il gontaqting such media (64); and ‘

a pivot(26) adjacent said roller (20) for selectively allowing at least a

part of said roller (20) to extend through said opening (67) to contact such
media (64).

12. A printer comprising:

a drive motor (40),

a printhead carriage (44) reciprocally shiftable laterally between limit
positions, and -

actuation mechanism operatively interposed said motor (40) and said
carriage (44) including a laterally shiftable element (24) engageable by said
carriage (44) during shifting of the same toward one of its said limit positions,
operable upon such engagement to effect selected print-media-handling
activities performed under the influence of said drive motor (40).
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