2202517 "PAPER FEED DEVI CE" This invention relates to a paper feed deV|ce
e.g. for feeding cut sheets to a printér such as a serial dot printer,
printer for an el ectron photograph recorger and that for a fac

machi ne. 5 Cuf:: sheets may be fed to a printer by

printer, and the tr

correct setting of the §_Qgg$§i°%,hrw;tegaggra Il’%ggﬂt{e%\é 8

setting of the paper feed tray I nt er opper

stably di sposed at idyeboiinal stﬂasc;rc;%rega&&rggm Y Wﬁbwe

feed tray is renove ver

fromthe printer
the stacked cut sheets upwardly. A device as describe

feed tray has been set in position in the printer so that the

3 Cut sheets may be fed to a printer by stacking tne

cut sheets in a paper feed tray which is mounted

printer so that the cut sheets are automatically supplied

to the printer.

on the'

A tray holder for detachably holding.the paper feed

10 tray may be provided in the printer, and the tray holder

may have a pick-up roller for one at a time picking up of

a top sheet of the cut sheets in the paper feed tray. A

hopper plate may be provided on the paper feed tray for

pushing the stacked cut sheets up to the pick-up

roller.

.15 In order to facilitate correct setting of the

A cut sheets in the paper feed tray and correct setting of

the paper feed tray in the printer, the hopper plate should
be stably disposed at the bottom of the tray due to gravity
when the paper feed tray is removed from the printer. Moreover,
20 when the tray is set in position in the printer, the hopper
plate should resiliently urge the stacked cut sheets upwardly.
A device as described above has been suggested in which

a manually operable lever is operated after the paper feed

tray has been set in position in the printer so

that the

2 zcﬁngStw

cut sheets in a paper feed tray which is nounted on the printer so that the
cut sheets are automatically supplied to the printer. A tray hol der for
det achabl y hol di ng Egg io tray may be provided in the

a pick-up roller for one at a tine
pi cking up of a top sheet of the cut sheets in the paper feed tray. A
hopper plate may be provided on the paper feed tray for pushing the stacked
cut sheets up to the pick-up roller. In order to facilitate
orre
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suggested i n whi ch ghdmeRaglfoy 9pRIcEBh€1d @Mehines, operated after the paper




2 hopper plate is noved upwardly, and a device has al so been suggested in
.whi ¢h the hopper plate gradually noves upwardly as the paper feed tray is

i nsei4ed into the printer. However, in the former structure, it is
necessary 5 to | ower the hopper plate by way of re-operating the

| ever when the paper feed tray is renoved, “and therefore, the operation of
attachi ng and detaching the paper feed tray is conplicated. On the other
hand, in the latter structure, the cut sheets tend to becone di splaced, and
proper feeding 10 thereof is difficult because the cut sheets cone
into contact with the pick-up roller during the novenent of the tray both

when t he paper feed t{’%ﬁkts%ie&%rQg%%gdib\%rigﬁ’g%&rg %;,_vg&dﬁg@eﬁstohe paper

feed tray is renoved rinter. to the present 1nvention

there is provided 15 joen i elevy bSi eed
been suggé’%tgapﬁf wf'nf&g tﬂ@p*&%e?%ﬂi}rth ﬁﬂﬂu@l%%‘rcé

tray for holding sheets of paper therein; a plate ch T's nmovably nounted

in the paper feed trayJa@i1fRaasediabei fdedt Blay Q¥eibasteSNaeb éH2 the
| atter; plate engagenent nmeans whi ch engage the plate and are novable to

raise the plate to asgiinte?) However, ifihGR! fofR BBructuké 2Yith®s dficekSiry
det achably receiving the paper feed tray, the tray hol.der and the paper
feed tray hdvi ng coopes dowéw) thar héppalti piateabs avaypufird-apératang etied lever
' wheﬁ the faper feed'tray'is removed, and therefore, the
operation of attaching and detathing.tﬁe paper feed tray
- o o is cbﬁpiicated. On the other hand, in the latter structure,
the cut sheets tend to become displaced, and proper feedipg
10 tﬁeredf 1s difficult because the.cut sheets come into contact
with the pick-up roller during the movement of the tray both
when fhe paper feed tray is introduced ihto the printer and
when the:paper feed tray iS"removed from the printer.
According to the present invention there is provided
15 a paper feed device comprising a paper feed tray for holding
~ sheets of paper therein; a plate which is movably mounted
in the paper feed tray for engagement with the lowermost
- sheet in the latter; plate éngagement means which engage
the plate and are movable to raise the plate to assist
20 sheet feeding; a tray holder for detachably receiving the
paper feed tray, the tray holder and the paper feed tray
having cooperating parts which cause upward and downward
movement of the plate engagement means when the paper feed
tray is respectively introduced into and withdrawn from

25 the tray holder; and a cam mounted within the tray holder



movenment of the plate engagenent neans when the paper feed tray is .
respectively introduced into and w thdrawn from 25 , .the tray holgj
and a cam nounted within the tray holder =~ and which is engaged by the’

pl at e engagement neans when the paper fedd tray is introduced into and

wi thdrawn fromthe tray holder so as to control the novenment of the pl’ ate
engagenent neans and thus of the plate. 5 Preferably, the sai d
cooperating parts conprise at |east one groove in the tray holder which is
arranged to receive an abutnent shaft carried by the paper feed tray when
the latter is introduced into the tray holder and to stop novenent of t he
abut ment shaft wh@rétdchats epegpd by the plath ansasmetgwa\?eww &he -
predet er m ned extent. The plate engagerrent means preferably conprises a _
pl at e- engagi ng shEPeRiEeh §7ay; 18 dntradnredoints, and Y’éggfa‘ﬁhé‘rrf’% an arm
of which i's connected tq.the ‘abutment sh ft, by res t npection,
noverment of the p&p&Y. '\"ggfi’ t90afS 159 control; fhe "l“ﬁém'f‘?'a?fhg&fedgg Beyond the
position in whi ch the nmovenent o nt .shaft is stopped causing the
resilient connecti® Bﬁaqed‘e%t"ﬁta@st?fg SE“%a?h \P@f’tﬁhd thus raise the |

pl at e- engagi ng shaft. '[,gg ?Ab{iﬁ{é %[Lg?gw%{?%gﬁgt_ip%e ;trt@bwmpq,gggggts the' pI at e

20 adj acent the en ration
least one groove in the tray holder which is arranged

to receive an abutment shaft carried by the paper feed .
tray when the latter is introduced into the tray holder and. o
to stop movement of the abutment shaft when the latter has j*k')
10 _ .entered.the groove to a predetermined extent.i
o The plate engagement means preferably comprises
a plate:engaging shaft which_is_itself engaged:by at.least-
onelevei'an arm of which:is conneggg&”to_theLabutment sh&ft R o
o by a_resilient:connection,?movementtof the paper feed tray
15 into“the tray_holder'bevond theuposition“inawhich the
movement of:the abutment shaft,ismstopped_causing the
resiiient connection to_rotate the*or each;lever and.thus'
_raise the plate-engaging Shaft°-;r-h_";; LbT ' o o -_f_ o/
The plate-engaging shaft preferably engages the plate

20 adjacent the end of the 1atter which in operation is
introduced into the tray holder, the plate being pivotally
mounted at its opposite end._hl_

The ‘cam is preferably sector—shaped, the arrangement

_ being such that, when the paper. feed tray is introduced



i ntroduced into the tray holder, the plate being pivotally nounted at its
opposite end. The camis preferably sector-shaped, the arrangenent being

" such_that, when the paper feed tray is introduced 4 into the tray

hol der, - the plate engagement means first contacts the circunferential
surface of the cam and then passes over a fadi al surface of the cam The

I nvention al so conprises a printer provided 5 with a paper feed
device as set forth above. Thus in its preferred form the paper feed
device of the present invention can be easily attached to and detached from
the printer without causing the feeding of paper sheets when the device is
attached or detached. ififo the tray holdeFhethmpdrté cmgagemenpt meanst £ixstef erred
form is constituted by a hopper plate which is rotatably nounted at the
bottom of the paper feestactaytifeorir¢imiguentiad sirfacacdi thetdam end tienets, a
hopper shaft di sposed on the | ower surface of the front end of the hopper
plate, a pair of novaPpesegsover a radialopurfgeecef s#he e¥hnected to opposite

ends of the hopper shaft, and which are novably supported by two sides of
the paper feed tray, guidébgriyertiem@iseicoprrises a prigrradrosidtdhe side

surface of the paper feed tray and each_ of
.5 pap with a paper ?eefadevice as set forth above.

Thus in its preferred form, the paper feed device of the
present invention can be easily attached to and detached
from the printer without causing the feeding of paper sheets

Y o when the device is attached or detached.

10 . . The paper feed tray, -in its preferred form, is
constitutéd by a hopper plate which is rotatably mounted at the
bottom of the paper feed tray for the purpose of stacking
the cut sheets, a hopper shaft disposed on the lower surface
of the front end of the hopper plate, a pair of movable

15 ~levers which are connected to opposite ends of the hopper
shaft, and which are movably supported by two sides of the
paper feed tray, guide grooves each of which is provided

), on the side surface of the paper feed tray and each of
which extends in the direction in which the tray is

20. - ~ installed, a pair pf.movable members which are respectively
movably supported by the corresponding two guide grooves,
and in which securing portions each extending outwardly

is provided, and a spring which is provided between each



whi ch extends in the direction in mhich'the tray is 20 installed, a
pair: of novabl e nenbers which are respectlvely novably support ed by the .- »

correspondi ng two guide grooves, and in which securing portions each _,_\J
extending outwardly is provided, and a spging which is provided bet ween -
each 5 novabl e | ever and the respective novabl e nenber, and whi'ch can

apply upward urging force to said novable | ever so that |t can raise the -
hopper plate by way of the hopper shaft. The tray hol der which is adapted
to receive the paper 5 - = feed tray is preferably constituted by a pair
of side plates which are spaced apart to allow the paper feed tray to be

i nserted therebetyRenle RGEEi 1l PhOPeRPedtivemavadikendaeli, Vald vAtayi ded on
i nner surfaces and at the rear portions of the two side plates, and which

are brought. int o: @AgapENE Bbward Brgpig fdPce to saREabvable Devél @oSchar t hat .
~the latter prevent the novabl e nenbers from novenent and increase the
spring force by ebtpaasliragseheheshoppuy, paate dyl wk-ofathevhiopper sharabl y
supported on the inner surface and at the front portion of the two side

pl ates, the | ock-cam e itmgy chodder sthithcts \aidapted $olbeceive tlengapeabl e by

t he hopper shaft when the paper feed tray is inserted into the tray hol der.
Wien t he Haper f deddttray is prefatably constiguted\by a pair of side plates .

- whieh are spaced-apart;to_allqw the paper feed tray to be
_inserted~therebetﬁeen,'seddriﬁg'gfoovéé;ﬁhiéh"ére.réspecﬁively_
provided on-innet;sﬁrfaées and.at*ihé5re3r pofiions of thé two
side plates, and which aré:broughtfiﬂfo!éﬁgigeﬁeﬁﬁ'with'saidf
10 r .éecuringzpottions-sd that thé'lattéféﬁfé§entfthe movabiéa
mémbers_from movement and'increase'tﬁe;S§fiﬁ§'fbfée by
expanding the spring, and a iock463m'wﬁicﬁ'is movably
supported on the inner surface ‘and at'thé:fréﬁf'pdrtion of the
- two side plates, the 1dCR4cam'havingvé'Cam sufféc? which is
15 - - engageable by the hopper shaft when the paper feed tray.is.
| inserted into the tray holder.
.When the.paper feed.#fay'is attached to the tray
holder, the hopper shaft is brought into ehgég;ment'with
a cam surface of the ioék;cam so that“the'upwa;&'mpvément of
- 20 . the hopper shaft is réétricted, aﬁd.wheﬁ tﬁe'hdﬁper shaft -
passes the cam surface, thé'abbvéfrestriétibn'ié r§1eésed.
When the paper feed tray is remoﬁed:fr6ﬁ5fhe tray rECeiver,
the hopper shaft is forced‘ down by ﬁeanS’of'Side surfaces

of the lock-cam.



hol der, the hopper shaft is brought i nto engagenment with a cam surface of
the- Iock cam so that the upward novenent of 20 the hopper shaft is
rest kcted, and when the hopper shaft passes the cam surface, the above
restriction is released. Wien the paper feed tray is renoved fromthe tray
recei ver, the hopper shaft is forced down bf means of side surfaces of the
| ock- cam 6 The invention is illustrated, nerely by way of exanple, in
t he acconpanying drawi ngs, in which:- Figure 1 is a partial cross-sectional
view from one side showi ng a paper feed tray of a paper feed device
according to the present invention renoved froma tray hol der thereof;

Figure 2 is a vertical cr.[%gs %H ql yjflew of . the sal RaRE! ffed Lrg

Figure 3 illustrates the rtela 21 onsh “sérate 0C re %wagh oerxr%?ppa

of the tray hol der agg ﬁxehQQPﬂgaﬁgﬂ&d % Q@ﬁl of t he paper feed
S I ona

tray; and 10 Figure IS a.cro 'ew s OWI ng the paper feed tray

mounted in the tray hol d?g ufgeflegglggn%&(ﬁim%gs ec dHaint £dw ReSYighed With

a paper feed device acco ng to an nt o e present
side showing a paper feed tray of a paper feed device according

"5 to the present invention removed from a tray holder thereof;
Figure 2 is a vertical cross-sectional view of the said
paper feed tray;
- o  Figure 3 illustrates the relationship between a lock-cam
which forms part of the tray holder and a hopper shaft which
10 forms part of the paper feed tray; and
Figure 4 is a cross-sectional view sﬁowiné the paper feed
tray mounted in the tray holder.
Referring to Figure 1, a printef provided with a paper
feed device according to an embodiment of the present
15. invention comprises a carriage 3 which is slidably mounted
on guide shafts 1, 2 which are supported by a pair of side
plates (not shown). A Printing head 4 is.mounted on the
-/ ' ‘carriage 3. Opposite to the printing head 4 there is a platen
5 which is rotated by a paper feed motor (n;t shown). A
20 friction roller 6 is positioned in contact with the platen
5. The friction roller 6 is rdiatably mounted on a movable
lever 8 which is pivotally mouﬁted on a shaft 7. The lever

8 is acted on by a spring 9 which urges the friction roller 6

into contact with the platen 5. Above the front end of the

25 printing head 4 there is provided a paper feed roller 10



15 invention conprises a carriage 3 which is slidably nounted on guide
shafts 1, 2 which are supported by a pair of side plates (not shown). A. ~
Printing head 4 is nounted on the carriage 3. Qpposite to the printing hdad
4 there is a platen 5 which is rotated by7 a paper feed notor (not shown). A
20 friction roller 6 is positioned in contact with the platen 5. The -
friction roller 6 is rotatably nounted on a novable |ever 8 which is |
pivotally mounted on a shaft 7. The lever 8 is acted on by a spring 9 which -
urges the friction roller 6 into contact with the platen 5. Above the front
end of the 25 printing head 4 there is provided a paper feed roller 10
7 and a pinch roll eranfilavgiinch tolleosll iwbriell isnpositizoedwit icontactpupth feed
roller 10 and which follows the rotational novenent of the latter. The
rollers 10, 11 are aheapapet feedaodiewdA and sidnhtfedlpupcthef tetrtignalt
in.unison with 5 - the platen 5 when the paper is fed to the latter. .
Beneath the platen Zovement afcthe deftrrd Fhpeaicldersidd.1}l ars arkpnesd Y0t ray
hol der 15 which is di sposed beneath the paper %ui de 13 will now bhe

described. 10 be drivenm ghraugh: the pRBeE ieedsmoter, ip unjEon ntially
sim‘lar ‘side plates 16 (only one shown) are ssp%csd fromand are, .
.fed to the latter. eneath

5 } thg p;aten 5 whgn.thgfp;pe:_i
o .fﬁg_piatgn's thefe are.provided'paper guides 12,;13'énd :
14. | . : o | )
' A ;:af:holqu lS_qhich_is disposed beneath the paper S
guide 13 will now be described. | _ i
.10 | In the tray holder 15, é pair of sqbs;antially:similgr'
s{@e plates i6 (only ong sh9wp) are_spgded from and #rg :
dispcéed opoposite to each othe:.ﬂg space to be désc;ibed
I_hereinaf;egf.apd_into wh;qh a paper feed tfay 28 may be
inse;ted,_is”prqvided between the two side plétes-16
15 . and pla;es_17, 18,_and 19 wbich are respeé;;vely disposed
_ ;t tﬂe upper'po;tioﬁ, at ;he bottom portion and in the'f;ont
portion of_:hg.tray holder 15. Baper_guiqgs:17§, 18§;and
192 are integrally formed with the co;tespquing plates : o/
i?,ils-ané 19. Réference humgrgls_ZO and 21 represent
20 ) ﬁpick-up.rollérs.each_of which islarfaqgédéto be driven when
| ~cut sheets P are drawn_froguche paper fged tray 28. The |
loﬁe;-porfion.of_the pick-up roller ZO:extgﬁds to the'inside
_qf_thg p%g;e 17,th:ough'aq opening (not shown) in the

. latter.



di sposed opoposite to each other. A space tao be described hereinafter, and
. nte-which a paper .feed tray 28 nmay be inserted, is provided between the
two Shde plates 16 15 and plates 17, 18, and 19 which are
respectively disposed at the upper portion, at the bottomportion and in
the front portion of the tray hol der 15. Paper guides 17a, 18a and 19a are
integrally formed with the corresponding plates 17, 18 and 19. Reference
nunerals 20 and 21 represent 20 pi ck-up rollers each of which is
arranged to be driven when cut sheets P are drawn fromthe paper feed tray
28. The lower portion of the pick- up roller 20 extends to the inside of the

plate 17 through an opening ,g&gg ggwﬁ n,hst ?gté%t&t%?re%wgtﬁ@ goyvipdee body

23 is rotatably nounted on a sha the plate 19.

The upper surface of (e JfRMRRlCobRbea’Beliad the§atdergt mpluaw Cs'i,r%wes
24 provided with a snooth upper surface and | oad nenbers de

of a material 'having achited wR@bié WPt 29Thalsr fﬁzddoeheﬂtehpmscaueb@ﬁdelm
pairs of the guides 24 and the | oad nenbers 25 are provided between which

there is a predetern nesbviped vilgh i @aoutie Wpget raivfabe #niddPoad \mpildesUps
roller 21 is disposed at an internediate position between the said pairs.
5 made of a material having a high coefficient of frictionm,
such as rubber. Two pairs of the guides 24 and the load
members 25 are provided between which there is a prédetermined
spacing when viewed from the side. A pick-up roller 21 is
disposed at an intermediate position between the said pairs.
10 On the inmer surface and at the rear of each of the side
plates 16 there is provided a securing groove 16a. A
sector~shaped lock-cam 26 is rotatably mounted on a shaft
27 extending inwardly of and at the front of the side
plates 16. The lock-cam 26 is usually disposed as illustrated
15 due to its dead weight. A projection 26a projects from the
outer surface of the lock-cam 26. The projection 26a is
engaged with a groove 16b provided in the inner surface
- ' of a side plate 16. As a result of this engagement, the
movement of the lock-cam 26 is restricted in-the tray
20 inserting direction, that is, towards the right as seen
in Figure 1, while the movement of the lock-cam 26 in the
reverse directién, that is, in the tray removal direction,

is not impeded. However, this restriction of movement can



10 On the inner surface and at the rear of each of the side
plates 16 there is provided a securing groove 16a. A sector-shaped |ock-cam
26 is rotatably nounted on a shaft 27 extending inwardly of and at the.
front of the side plates 16. The | ock-cam 26 is usually disposed as _
illustrated 15 due to its dead weight. A projection 26a projects:
fromthe outer surface of the | ock-cam 26. The projection 26a is engaged
with a groove 16b provided in the inner surface of a side plate 16. As a
result of this engagenent, the novenent of the | ock-cam 26 is restricted in
the tray 20 inserting direction, that is, towards the right as seen
in Figure 1, whil ebe adsovachiened iy ahetheacktnmtuﬁé. | fort éxanpdegrg&epin or
directioon, that is, in the. tray renmoval direction, is not inpeded. However,
this restriction of mﬂm Ban be pgovidled| Bhi@chble&ﬁeégbynmﬁhheﬁsht

structure. For exanple, pi n or rojection may be provided which abuts
agai Nst the right mﬁdss’iﬁqcacefcﬁhet acksap- 2&mthe, PitqﬁeerWjGFtip?lbj ection
extending fromthe inner surface of the side plate The

paper feed tray 28ewpéﬁ“%§§°5etl}%§81’?’é(f“i‘ﬁ‘if aﬁdﬂfeeﬁé%d’lﬁtﬁrrﬁhe tray

hol der 15, will now be descrlbg with reference to F| ures Jaimd 2. The
paper feed tray 28 hasTBf PEBER ¥8e8nfray,2Barkich pay be “serte to and

. removed frpmpthe_tray holder 15, will now be_described
with refergnée to;FLgurgé,l;and 2.
_Ihg paper. feed tray 28 has an open ern; surf&ce and
.is formed in spbstantially a box shapgf wﬁé;ghy'cut sheets

10 . . P can be accommodated theréin. A hqppef plate 29, fbf;
reqeiying_thewcut sheets_P the;eon, is disposed at the bottom
.28a of the tray 28. An end portion 29a of the hopper plate

29 .is rotatably and slidably supported by a.ﬁeéring.member
- 29¢ which is held in place by a portion 28b of the tray 28.

15 - A hopper shaft_30%18 positioned in contact with the.lqwér
surface of the fronﬁ_portion of the hopper plate 29. ihe
hoppe::shaff 30 is, in this embodiment, he;d:by claws 29b
which extend vertically from the lower surface of the front o/
end of the“hépper plate 29. The Qppo§itg.en¢s:of the hopper

20. . 'shaft 30 extend outwardly of the side walls 28c of the t#ay
28:afte:.passing_thgqﬁgh holes Zngfcrmed_in fhe side ﬁallé
28¢c. . Afmovable lever 31 is pivotally mqun:gd.on a shaft 32
on the outer surface of_each.of the side walls 28c. The

opposite ends of the hopper shaft 30 pass through holes 31b



is formed in substantially a box shape, whereby cut sheets 10 P can
.be accommodat ed therein. A hopper plate 29, for receiving the cut sheets P
theraen, is disposed at the bottom.28a of the tray 28. An end portion 29a
of the hopper plate 29 is rotatably and slidgply supported by a bearing
menber 29c which is held in place by a portion 28b of the tray 28. 15

A hopper shaft 30 is positioned in contact wwth the | ower surface of the
front portion of the hopper plate 29. The hopper shaft 30 is, in this
enbodi ment, held by claws 29b which extend vertically fromthe | ower
surface of the front end of the hopper plate 29. The opposite ends of the
hopper 20 -+~ shafin ghe €3l b Wetic mpvatile heverdsdgl Wahagt283a0f t he
tray 28 after passing through holes 28d forned in the side walls 28c. A
movabl e I ever 31 is [@ndoB3H lof weeabdilecmenbessSitiatre 3&lidablynengagal wiuhf ace of
each of the side walls 28c. The opposite ends of the hopper shaft 30 pass

t hrough hol es 31b gidde rgricheesi 28 &did 28 fdmmedoimithe $islecwallxl 288haft s
33a and 33b of novabl e nenbers 33 are slidably engaged with gui de grooves
28f and 28g forned i mft hke Sirde, viliel guixBe gubovese 28f and 28g eyuentbingr bvves 28f
and 28g extending in 5 the tray inserti n direction. The shaft 33b,
whi ch project8 by a prhedexas #PmiPSnéimcsé?R}nd ¢ shgfit c33bs uvhisdeprefectpe

by a predetermined length beyond the outer surfaces of the
side walls 28e, is capable of engaging securing grooves
162 formed in the corresponding side plates 16 of the tray
~holder 15. Between an arm 3lc of each movable lever 31
10 and the corresponding movable member 33 there is provided a
spring 34. Since the movable members 33 are shifted to the
right as seen in Figure 1 when the paper feeding tray 28 is
withdrawn from the tray holder 15, the spring 34 is not expanded
at this time and therefore no rotational force is applied to
~..15 the movable levers 31. Therefore, the hopper plate 29 due to
.its dead weight, is positioned adjacent the bottom 28a of the
tray 28 as shown in Figure 2. The hopper plate 29 is also
% : disposed adjacent the bottom 28a due to its dead weight when
there is no cut sheet P.
- 20 ‘The operation of inserting the paper feed tray 28
into the tray holder 15 will now be described.
"~ The paper feed tray 28 in which the cut sheets P have

been stacked is pushed to the right of the tray holder 15



side walls 28e, is capable of engaging securing grooves 16a fornmed in the
correspondi ng side plates 16 of the tray hol der 15. Between,an arm 31c of
each novable lever 31 10 and the correspondi ng novabl e nenber 33 thefe
is provided a spring 34. Since the novabhe nenmbers 33 are shifted.to the
right as seen in Figure 1 when the paper feeding tray 28 is wthdrawn from
the tray holder 15, the spring 34 is not expanded at this tine and:
therefore no rotational force is applied to 15 t he novabl e | evers. 31.
Therefore, the hopper plate 29 due to its dead weight, is positioned

adj acent the bottom 28a of the tray 28 as shown in Figure 2. The hopper
plate 29 is al so 4 spowednaligomni. t IWhebothoshaBea 3Bbeof thiet movkddd wei ght
when there is no cut sheet P. 20 The operation of inserting the
paper feed tray- 2mbate 3314sw<551thq¢e:&alat1&mmehtrm b€ theseecwdadg The paper
feed tray 28 in which the cut sheets P have been stacked is pushed to the:
right of the traysusoveerléasin thesstdmwiares Hibgof cthe  tyipeholder dhafthe33b of
t he nmovabl e nenbers 33 is positioned at the entrance of the securing:
grooves 16a in tff@???ﬁestﬁlf&t%% 1?61’6#19(‘-'4933@ raerAh%hQ}@r inFiguke hopper shaft
30 is positi-oned at A shown _in Fig When t he shaft. 33b of

t he movaB e nenbdfhen3iths §h5f‘*6d§’&t °1‘E rFth E‘%Yﬂb&@t ngphersy d 4o hEUESSt 1nke t S of

t he slantl ng surfaces .
' g - contact with the lowermost parts of the. slanting surfaces

-of_the-securing,g:ooves 16a, the hopper shaft_30 is positiqned
at B shown in Figure 3. |
- When the paper feed tray 28 is further insefted,_however, -
10 - the latter is-prevented,from.further-movement;by reason:ofn
the shaft 33§;of-fheﬁmovable members 33 being%in contact.

- with the slanting surfaces of the securing_grooﬁe 163.
Therefore, the movement of the movable members 33 is prevenied,
while the movable levers 31 are further advanced togethe:

15 'with the.paper_feed-trayVZB. As a resu1£~of this, the spring
. 34 is expanded as the paper feed tray. 28 is.puShea towards
the-right,'whergby the spring force of: the spring_34'is
increased. Consequently, a counter-clockwise rotational forcé' \o/
is aﬁplied to the movable levers 31, anduthe;hbpper.shaft”_
20 .-30 is pushed upwardly. However,-the:hopper'shaff 30 is s1ight1y
pushed upwardiy iﬁ.this”state,.isibrought”intb.contact-witﬁ'-
-the cam surface 26b of the lock-cam 26, and is theﬁ moved
- from point C shown iﬁ_Figure 3 to point D'showncin Figure 3

along the cam surface 26b. That is, the spring 34 imparts



of the securing grooves 16a, the hopper shaft 30 is positioned at B shown
in Eigure 3. Wien the paper feed tray 28 is further inserted, however, 10
the Watter is prevented fromfurther novenentby reason of the shaft 33b of
t he novabl e nmenbers 33 being in contact with the slanting surfaces of the
securing groove l1l6a. Therefore, the movenment!%f the novabl e nenmbers 33 is
prevented, while the novable |levers 31 are further advanced together 15
with the paper feed tray 28. As a result of this, the spring 34 is expanded
as the paper feed tray 28 is pushed towards the right, whereby the spring
force of the spring 34 is increased. Consequently, a counter-clockw se

20 % 507 & pushoadubher sty RRERE Fofeq STERe Shoel¥ecfrid DR Hifhda

20 hed 3Odis pusPﬁd uprar : _ B ‘
ushed upwar in thiggs | ace
p p y in} lgltieghé %nob&ﬂéi&hhf tHe hsgﬁlf_%iéagvh 30 191557 Gk

26b of the | ock-cam 26, an t hen noved fromp own In Figure 3 to

poi nt D shown in Figurge3eieond {d'RotéiNsabéfilaZfP hoffsdntadly thCnédtls N9 34
i mparts 12 a sufficient spring force as the paper feed tray 28 is pushed

in, but the novenent obftée RaRRRi£86276b30F ithe EsdW-cahezb.SO that it is
noved substantially horizontally by neanS of the cam surface 26b of the
I OCk-CEun ?675 - When thg paper feed tray 28 is inserted into the tray
_.holdez 15 until it reaches a predetermined position, the
hopper shaft 30 passes over the cam_surface 26b of the
lock-cam 26. As a result of this, the hopper shaft 30 is
. rapidly moved upwardly with its restriction released
10 (see E shown;in Figure 3). Consequently, as shown in Figure
4, the_hopper plate 29_is rotated counter—glockwise so that
the top sheet P abuts against the_pick-up roller 20, That is,
the cut sheets P abut against the pick-up roller 20 only when
the paper feed tray 28 is inserted to a predetremined depth.
_.15 _ In this state, a projection 281_which projects from the
front.surface of the paper feed tray 23, extends through
a hole 19b so tha; the movable body 23 is displaced from the
- position.shown in Figure 1 to that shown in Figure 4. As a
result of this, the pa;r of members consisting of the
20 guide 24 and the load member 25 projects through a through
hole in the paper guide 19a. When a rgéeés 28h in the rear
portion-of the guide groove 28g shown in Figure 1 is shifted

to a position at which it is opposite the slanting surfaces



5 _ Wien the paper feed tray 28 is inserted into the tray.
hol'der 15 until it reaches a predeterm ned position, the hopper shaft 30
passes over the cam surface 26b of the |ock-cam26. As a result of this, (%
t he hopper shaft 30 is rapidly noved uppardly with its restriction rel eased
10 "~ (see E shown in Figure 3). Consequently, as shown in Figure-4,:
t he hopper plate 29 is rotated counter-clockwi se so that the top sheet P |
abuts agai nst the pick-up roller 20. That is, the cut sheets P abut agai nst
the pick-up roller 20 only when the paper'feed tray 28 is inserted to a

predetreni ned deptbf the securing gidovkHi FoaSt Bhe shafps caaacawrlsﬁ&yf which
projects fromthe. front surface of the paper feed tray 23, extends through
a hole 19b so that mbxh&laouahleesb:mi)ara?»shﬁtdasm abedldftohand@nfosoft tha shown
in Figure 1 to that shown i.n Figure 4. As.a result of this, the pair of
menber s consi sti nggefde geodies’ 28f and 28R d‘hethvand mdvembmadﬁrrem)er 25
projects through a through hole in the paper gui de. 19a. - When a recess 28h
in the rear porti oshafit 80k igU eYtowpdoby ett@SgeetrmaA8h i ghme theishafhifted to
a position at which it is opposite the slanting surfaces . 13 of the
securing5grooves 133b adMancssatesa Ivsitien 3ghwhicht it abutamerinshiideslelt are

shifted to the left hand ends of the guide grooves. 28f and 289. The upward
novenent of t|1e hand end surface of the secur ng grooves l6a. As a result [

this, removal of the paper feed tray 28 is restricted.
" In the state shown in Figure 4, when the pick—up
rollers 20 and 21 are rotated in the direction designated : _ -Q“)
ld o by'the arrows, the top"sheet'P is'fed; ln this'state, the
- simultaneons:feeding'of'tﬁp orithreeISheetsiis prevented
by means offthe}load members:éS;:nherehfxonly the top sheet'
B is fed forwardly. The cut ‘sheet P is introduced in front
of the printing head 4 after its passage between the platen
15 ' 5 and the friction roller 6, and is-printed in a predetermined
'maﬁﬁef'sy'ﬁéaﬁs of'the“printing:head d;.and'isf:hen piched
E up'hy.the paper feedhroller 10 and the'pinchiroller~11._
The operation_of removing fﬁe‘ﬁépér feed tray 28.from-
~ the tray.holder 15 will now he descrihed."f' |
20 B " 1f cut sheets P remain in the paper feed tray 28
when the paper feed tray 28 is removed from the tray holder"
15, the cut sheets P abut against the pick—up roller 20,
'and several sheets are fed adjacent to the pick—up roller 21;
.'When"thehpaper feed tray 28 is:removed'to:the,left_in_this_state

25 - the projection 28j at the front surface of the tray is reversed,



shaft 33b is allowed by the recess 28h, so that the shaft 5 33b
adv iInces to a position at which it abuts against the left hand end surface

~h@ securing grooves 16a. As a result of this, renoval of the paper feed
tray 28 is-restricted. In the state shown {n Figure 4, when the pick-up '
rollers 20 and 21 are rotated in the direction designated 10 by the
arrows, the top sheet Pis fed. In this state, the sinultaneous feeding of
two or three sheets is prevented by neans of the | oad nenbers 25, whereby:
only the top sheet is fed forwardly. The cut sheet P is introduced in front
of the printing head 4 after its passage between the platen 15 5

and the friction rollg ﬁthe%a}bgeHw ?t 84 dahy ,g;rgge & ﬂhnﬂtm by

means of the printing ad 4, an hen pic e paper feed

roller 10 and the ping gy F%hi—@rl ale @atgw&tw&mf Sﬂm‘tbﬁ%uts!ﬂ? Raeer feed
tray 28 fromthe tray hol 15 will now be described. 20 | f

cut sheets P remain i fopgee SmdFer 3beﬁdmb{rav 128t Wanshdvdr RaPEIgukees, tray 28
is removed fromthe tray holder 15, the cut sheets P abut. against the

pi ck-up rol l'er 20, angimkyené hoppeeishatt 30 a6 puliietendd t6 tHee rpgiak obpthe
roller 21. When the paper feed tray 28 is renoved to the left in this state
25 t Be proj ecsiden siBfacat 261 >ff thetlogk+daac 26 pfthiehBRofipexyshaftr 80er sed,
H ' is brought into engagément vith the side surface 26c of the
lock-cam 26, whereby the side surface 26c is moved. The
movement of the lbck-cam 26 is.permitted until it is
brought into contact (a position shown by a dotted line)
10 with the plate 17 which is disposed on the upper surface, and
further movement is prevented. Therefore, tae hopper shaft
30 is rapidly passed along the side surface 26¢c of the
lock-cam 26 (froﬁ poinf F to point C as shown in Figure 3).
As a result of this, since the cut sheet P an the hopper
15 plate 29 is moved aﬁay from the'bick-uﬁ roller 20, several
top sheets (which have been caused to projéct slightly
towards the right over the paper feed'tfay 28) are prevented
Y from being left in the'tray holder 15. When the hopper shaft
30 1s moved rearwardly to the position B shown in Figure 3,
20 ~he spring 34 reduces to'its.briginai length and therefore
the hopper plate 29 ié"disposed oncé.agaih at the bottom 28a
of the tray 23. As a result of this, the'papéf feeding tray

28 is eompletely removed from the tray holder 15 as shown

in Figure 1.



and the novable body 23 is restored to the state shown in Figure 1 due to
its dead weight. Simultaneously, t he hopper shaft 30 is nmpved left.. As.
shown in Figure 3, since the hopper shaft 30 is positioned to the rlghbJof
the 5 side surface 26¢c of the Illdck-cam 26, the hopper- shaft 30 is
brought into engagenent with the side surface 26¢c of the | ock-cam 26,
whereby the side surface 26¢c is noved. The noverment of the |ock-cam 26 i's-
permtted until it is brought into contact (a position shown by a dotted
line) 10 with the plate 17 which is disposed on the upper surface,
and further novement _i s prevened. erefore, . the h pper haft 30 is
rapi dly passed al ong f‘h%.rp‘*si'*lﬂg° gesfﬁt %’f aPﬂ\ée'I (‘} B ‘W‘gﬁﬁﬁ‘ point F
to point C'as shy ure 3 As ares f thi since the_cut sheet
b on the hopper 4% tan'be" Pt 59 P s 8%%%?%@“66 31 1 or
20, several 'tOp% eetgd lhgh \ﬁeg%‘;grgaﬂsengz et%gls‘lfe(:t sl |tqlhtly t owar ds
ent e

the right over t e—pa er are pre TN B ng left in the

tray holder 15. Men gm,uggp@f &%Qa;idesgakﬁ Qﬁxedma@agaf_va& 'ystosﬂi&?l

position B. shovvn I'n Frgure uces to

‘originalglength andethes %fegign ta@ﬁt@%‘%ﬁef"t@fe% b'1§. ﬁdv’%&gsfﬁ apdce agau n at.
t he bottom28a of. the tray. 23. “As a result - of paper feedlngtray
28 is corml etel yureeﬂevasief ﬁ@&%éﬂ%eaﬁ "% bpéﬂdsadlé. ea:&&pwaelér E'heure
| side wall 28c or 28e. S . T l{
Furthermore, the construction used to connect—the'_
movable levers 31 and the hopper plate 30 is not limited f-y' \-)
ld -.to that described above. Namely, the hopper plate 30 may be
| fixed for connection to arms 31a of the movable levers 31. In
this case, through holes 28d ‘may be formed in a concentric : —
circle relative to the shaft 32..Furthermore, if the movable_
levers 31 are disposed on the inner-- surfaces of the side walls,
15 o 'lthe hopper plate 30 need not extend through the side walls
o ..of the tray, and therefore the.through holes 28d also need
not be provided. _ | o QS
In the paper feed device described above,.the paper \"
“ feed tray 28 can be attached to and_ detached from the tray .
_ 20”ﬂ“. _ holder 15 merely by pushing it in or pulling it out. As
o .a result of this, attaching and detaching of the paper feed
tray 28 is facilitated.-Furthermore, ‘when the tray 28 is -
attached or detached, no paper displacement occurs when the

tray 28 is placed in position and- therefore . proper paper-—



15 I n the enbodi nent described above, the novable nmenbers 33 can be

di spesed on the outer surfaces of the side surfaces 28e, while the novable
| evers: 31 may be di sposed on the inner surfaces of the side walls 28c. That
is, it is asinple 5 matter of design.as to whether the novable

| evers 31 and the novabl e nenbers 33 are disbgsed on either one of the side
wal | 28c or 28e. -- Furthernore, the construction used to connect-the
novabl e | evers 31 and the hopper plate 30 is not limted 10 to that
descri bed above. Nanely, the hopper plate 30 nay be fixed for connection to
arnms 3la of the novable levers-31. In this case, through holes 28d may be

formed in a concentri cfeeidifg @ahChelua¥BediGeliNess Zp1d Y thermore, if the
novabl e | evers 31 are di sposed on the inngrf?ssourgggaéces}ag}et Egyfﬁj@fvﬁ!q s, 15

the hopper plate 30 ngagendto eké eidntéF Qudd heapiglg Wal I s of the tray, and
therefore the through holes 28d al so need not be provided. In the paper
feed devi ce descri bed above, the paper feed tray 28 can be attached to and
detached fromthe tray 20 hol der 15 merely by pushing it in or
pulling it out. As a result of this, attaching and detachi ng of the paper
feed tray 28 is facilitated. Furthernore, when the tray 28 is attached or
det ached, no paper displacenent occurs when the tray 28 is-placed in
position and-therefore proper paper



16 feedi ng can be nmintained, so that stable feeding of the paper to the
priinter can be reali zed. 17 * C L MS *CLAI MS1. A
paper feed device conprising a paper feed tray for holdlng sheets of papeLf
therein; a plate which is novably mounted in the paper feed tray for o

engagement with the | owernost sheet in the |atter—plate—engagenent neans 5

whi ch engage the plate and are novable to raise_the plate to assist she
feeding; a tray hol der for detachably receiving ﬂmnﬁgﬁmuﬂﬂﬂwcay the |
tray hol der and the paper feed tray having coop h cause
upward and downward novenent of the plate engagenent .nmeans when the 10 .
paper feed tray .is respectively g ntiaodwmced into and withdraw fromthe tray
hol der; and a cam nmounted within the tray hol der and which is engaged by
t he plate engagenent means when the paper. feed-tray is introduced into and
wi thdrawn fromthe tray holder so as to control the novenent of the

1. A paper feed device comprising a paper feed tray

for holding sheets of paper therein; a plate which is
movably mdunted-in the paper feed tray for engagement with
the lowermost sheet in the latter; plate'engagement:méans

5 | which engage the plate and are movable to raise fhe-plafe to
assist sheet feeding; a tray holder for detachably receiving
the paper feed tray, the traj holder and the paper feed
tray having cooperating parts which cause upward'#nd
downward movement of the plate engagément means_ﬁhen £he

10 paper feed tray is respectively iﬁttoduced intc and withdrawn
from the tray holder; and a cam mounted within the tfay
holder and which is engaged by the plate engagement mgans'
when the paper feed tray is introduced into and vifhdrawn
from the tray holder so as to contrcl the movement of the

15 plate engagement means and thus of the plateQ

2._ " A paper feed device as claimed in claim 1 in which S :_\_,

the said cooperating parts comprise at 1eaét one groove
in the tray holder which is arranged to receive an abutment
shaft carried by the paper feed tray whén.the latter is

20 introduced into the tray holder and to stop mdﬁement.af the
abutment shaft when the latter has entered the groove to

a predetermined extent.

%



15 pl ate engagement means and thus of the plate. 2. A paper feed
device as claimed iin ¢glaim1 in which the sai d cooperating parts conprise
at | &gst one groove in the tray holder which is arra

abut nent- shaft carried by the paper feed g ay when the latter is 20

I ntroduced into the tray holder and to st é

;/\/nen t he Ia;tter has entered the groove to a g?ggg;;g qu'EMSHHr"m “HEaft

C L M S * 3. A paper feed device as claimed in ¢laim® in
whi ch the pl ate engagenent neans conprises a pl ate-engagi ng shaft which is
Itself engaged by at |east one | ever an armof which is connected to the

abut ment shaft by a gesil i@gfa PP HeRA! &M ceSas cmmemxé V\ﬁﬁ:ltﬁ of 14 RA1ORPEr

feed tray into the tray hol beyond the position | t he novenent of

the abutment shaft ignspeRREngattiend dedts’ Estiprii88d acggﬂfeciehgsgin% ERiGL ©

the or each lever and thus raise the plate-engaging s A paper

feed device as cl ai madichni£ 126818 enBagdli 68 418edbt one lewdrabf-£A088Iviich
shaft engages the plate adjacent the end of the latter which, in operation,

is introduced into tie cohmectedl elerthet dtutabnt shadt g A mﬁﬁ&byt réonAéesioal,
Its opposite end.
5 movement of the paper feed tray into the tray holder beyond
the position in which the movement of the abutment shaft is
stopped causing the resilient connection to rotate the or
each lever and thus raise the plate-engaging shaft.
.4. A paper feed device as claimed in claim 3 in which the
10 plate-engaging shaft engages the plate adjacent the end of
the latter which, in operation, is introduced into the tray
holder, the plate being pivotally mounted at its opposite
end.
5. A paper feed device as claimed in any preceding
15 claim in which the cam is sector-shaped, the arrangement
being such that, when the paper feed tray is introduced
into the tray holder, the plate engagement means first
—/ contacts the circumferential surface of the cam and fhen
passes over a radial surface of the cam.
20 6. A paper feed device substantially as hereinbefore

described with reference to and as shown in the accompanying

drawings.



5. A paper feed devr ce as clained in any preceding 15 claimin
which the camis sector-shaped, the arrangenent being such.that, when t he,
paper feed tray is introduced into the tray.holder, the plate enqagerrent
means first contacts the circunferential 1gsurf*¢rce of the cam and t hen passes
over a radial surface of the cam 20 - 6. _ devi ce: -
substantially as hereinbefore described wi th r mg mrm‘ shown in

t he acconpanyi ng draw ngs' 19 7. pr| rcprov eds with a paper
feed device as clained in any preceding claim

7. A printer prov1ded with a paper feed device as

claimed in any precedlng clalm.




