Sheet Feeding .Device The present invention relates to a sheet~¥eedings 1
devi ce nounted on an i mage form ng apparatus or the |ike. For exanple, an

i mage -f ormi ng appar atus such as a copyi ng npqhine or a printer requires
sheets (transfer paper, sensitizing paper, thernosensitive paper or the
like) on which an image-is formed. A sheet feeding cassette detachable from
"the main body of the apparatus has been known as a device for feeding the

sheets. The sheetghggd Peedn DL contain a plurality of sheets. Wen
t he sheet feed[ng—tasse¢+fr+e—ﬁaaﬁ+§§pon t he i nage forni ng apparatus, the
sheets are fed one at a tinme by a feed roller provided in the nmain body of
the apparatus. In order to feed the sheets by the feed roller, supply {%
pressure nust be applied to the sheets with front ends of the sheets
pressed to the feed roller. If supply pressure is applied, the friction
force is produced between the feed roller and the sheets. The sheets can be
fed by -rotating tReef BEGSPHL dnpVeRtdee Fedatesncdr@ingly, in order to
apply supply pressure to the - 2- sheets, the sheet feeding cassette is
general |y prohedtdfepding gevicengopinied on &n simage i fofming lapféeatus
nmounting plate 1 is so adapted that its forward portion can be noved up and
down centeresrwthé L1ékpect to its rear end and is urged upward by a spring
2. Since the sheets -

For example, an image forming apparatus such as a
copying machine or a p:intér requires sheets (transfer €Ta
- paper, sensitizing paper, thermosensitive paper or the
like) on which an image.is forged. A sheet feeding
cassette detachable from the main body of.the épparatus
has been known as a device for feeding the sheets. |
The sheet feeding cassette can contain a plurality of
sheets. When the sheet féeding cassette is mounted on. the

image forming apparatus, the sheets are fed one at a time

by a feed roller provided in the main body of the

e
S

apparatus. In order to feed the sheets by the feed
roller, supply pressure must be applied to the sheets with
front ends of the sheets pressed to the feed roller. 1If
supply pressure is applied, the friction force is produced
between the feed roller and the sheets. The sheets can be
fed by rotating fhe feed roller in the staté..

Accordingly, in order to apply supply pressure to the



contained in a cassette case 3 are nmounted on this nmounting plate 1, the.
front ends of the sheets are pushed upward-b¥ < he nounting plate 1 to be
brought into contact with a feed roller 4. A non-slip pad 5 having a high
coefficlent ahdetstithe ishedtifemiiing aasgeere sis fgererdHl It farided
portion of the nounting plate 1. The non-slip pad 5 i.s affixed in such.a
posi tion thatwith comMsuntimg quidastl widd sHwwd eiad Fig ] er. 4 Themddieting
remain no sheets. The non- slip pad 5.is .used for holding the friction

force betyeenjdie shens sseubidgted ittt o ! S rvalr e €168 cdeBE N a few

sheets oR thée nounting plate 1 to prevent the remaining sheets frombeing -
fed at onS tijRedlf, 'AHE AR dlddedits IR Hithd & (et is
assuned that eedno -sﬁp pav(s}gfud%ls not provide oné%@noﬁtﬁ%n%r pﬁrleée 1. In
this case, the 'rjctioni$orce bet.ween the | asj sheet and the nmounting plate
1S Sall or B HFFR] HERFS L AR 2 ho TGS 00 SHATAR ngl s, i
there remain a few sheets, for exanple, there remain five or six sheets,
the situati ofntained PhR RIS Cand AFHPIMIPDRUrP IRt ween t he
sheets where the friction force is |large but slip occurs between the |.ast
sheet and t haounting@late el 1 Werkranke ndstobHrthersheets arg (Pushadat
five or six sheets are fed at one tinme. Consequently, the non-slip pad is
an i ndi spensaipwartipertie mpowveitlg plete there beeriarought einshaemstadthe
with a feed roller 4.-
K&f : A non—sli§ pad 5 having a high coefficient of

_ fricfion is affixed to an upper_éurface of the forward

pcrfion of the hoﬁhtihg-plate'l; The non-slip péd 5 is

affixed in such a position that it comes into contact with

the feed roller 4 ﬁhen'there remain no sheets; The non-

slip‘pad_s is used for holding the friction force between

the sheets and:the mounting-pléte 1 when there remain a

few sheets_bn-the mounting plate 1 to'prevent the
| remaining sh¢ets from being fed at one time.

'The foregoing will be described in more detail. It

is assumed fhat the non-slip pad § is not provided on the.

mounting pléte 1. 1In this case, the friction force

between the last sheet and the mounting plate 1 is smaller

than the friction force between the sheéts, Accordingly,

if there remain a few sheets, for example, there remaih

five or six sheets, the situation is often encountered



remai ni ng sheets frombeing fed at one tine. -However, the conventional

sheet feeding cassette having the above described non-slip pad has the

di sadvantge in that a buzzing sound is liable to be produced.in feeding the
| ast *sheet. This buzzing sound is mainly pr8duced by friction between the

non-slip pad and the |ast sheet. Accordingly, if the non-slip pad 5 is _
el i mnated, nowkewd ﬁotmﬂipSo@éoﬂuCBdtwebhmeuersh&bea whore e n-a few

Poahy one 1 ERCEibECEbGe PEERESe bIIE, RELP.BoPsE R IR e ek E? EE'

el imnated. Aczlveelt namg, thnlmauntidgspledelt whekrecthbe&dilicg iday ifores
elimnating tt pﬁa?if solvndt P i@QUS}’g”B{.Q 9&%&9%%”%@&3% GRRAR %‘é/

f eedi ng, even ere remaln a et's one tinme unti

the | ast sheet hascm\ﬂe@ltlsrhetlpseaenrslf#peneﬁloﬁspsavilaééseem@étler eeding

deV: ce ;sorrprl ?xhé\ﬁbeﬁ éseﬁxé%hef,waaﬁheﬁérGOﬂéﬁaﬂhna segt sqaﬁefuar WY ali nhng
L O SmsTAF g KhRYop, EoRcRaEhe! Bon BErbHR% b, STeetS, aranaed
mount i ng menber Inﬁowcvdrfetheooonuenbiohashsheetafeeamngechssettennvable
ot s ng o et e ERGCaboke \ds 08 Bha' SRR, 118 bRATARE ARG O] DY | 1E
t he sheets cardimadvaotge intbhabneahuzatﬂs squnﬁeéa Lédrbde &edbsuch that
- the forward  proguced in feeding the last sheet. .
This buzzing sound is mainly produced by friction
~between the non-slip pad and the last sheet. N o
Accordingly, if the non-slip pad 5 is eliminated, no '
such sound is produced. However, when there remain a
few sheets in the sheet feeding cassette, the remaining
: sheets are liable to be fed at one time, as ‘described
above.. Therefore, the non-slip pad cannot be eliminated
Accordingly, which is desired is a sheet feeding
device_eliminating.the possibility of producing a
buzzing sound and capable of feeding, even if there
remain a few sheets, the sheets one at a time until the.
last sheet has been fed.
The present invention provides a sheet feeding
device comprising. . .
‘a feed roller; ' ' . . N
~ a sheet containing section for containing a '
plurality of sheets;
a mounting member for mounting the sheets arranged
in the sheet containing section, wherein at least a
forward portion of the mounting'memher in the direotion_
in which sheets are to be: fed is ‘movable up and down;
urging means for urging at least the forward portion
of the mounting member upward at least when the sheets
are to be fed, such that the sheets can be brought into._
contact with the feed roller and such that the forward

2



4 portion cones into direct contact with the feed roller when the sheet
containing section is enpty of. sheets; and a non-slip pad arranged on an
upper surface of the forward portion of the mpunt i ng menber in such a
position that the pad will not conme into diredt contact with the feed

rol l er even when the sheet containing section is enpty of sheets. us, it
i s possible to aPoxtden FOMe§simten ddremt Gﬁnitﬁé’tnéiﬁtél thepdeeds ’%ﬂlpﬁged on

an upper surface yefer? the' ¥hedt) @ontal mingt BeciRvat i8J empryciofamhdets ;shape
of the non-slip pad in such a manner as to produce no buzzing sound in

o

feedi ng the !asta§ﬂbet and not to feed, even if thefe remain a few sheets
on the nowAti ng nmenbar ndmelignpad rgrangeds oat annappexe sk faces @ft ithe t he

| ast sheet from keing f t here whth t '

| remains only the%%éggréiﬁg’&r%e%gaghﬁayogg‘tgkgﬁgg?‘-ggﬁta%gg%tr'?{grﬁ)teabeagvi ng an
arbitrary shape gusitddmdhatptdeepadividd notcieomss inboeAdzanty cont@csuch
pads are provi deq; Qi 3y ddas PUTTR 12l Yieh &1 E8GLkOROHEaGlHg angl es

to the sheet feedin Irection. The invention will be described further, by
way of exanpl e, \ﬂefqg'-i&ff dife P Y0 ath & Snpanyi ng drawi ngs, in which: Fig.

-1 is a sectional sidemflgvald A Poswi¥l@\itey adtange the position at
~which the non-slip pad is affixed on anlupper surface of
a forward portioh-of the mouhting member and the shape
of the non-sliplpad in such a manner as to.produee no

{ ' buzzing sound in feeding the last sheet and not to feed,
even if there remain a few sheets on-the mounting |

-~ member, the remaining sheets at one time by preventing
"the last sheet from being‘fed together with the other
sheets until there remains only the last sheet. '

The pad may be a sheet-shaped member having an
arbitrary shape and having a predetermined thickness.
Preferably, two such pads are provided bileterally
symmetricaily in a direcrion at right angles to the
sheet feeding direction. | o

The invention will be described further, by way of
example, with reference to the accompanying drawings, in
. which: . . - '

t;/ Fig. 1 is a sectional side elevation Y¥iew showing an
example of the construction of a conventional sheet
feedihg cassette; _ - _

" Fig. 2 is a plan view showing a sheet™feeding
 cassette of a device according to-ene_embodiment of the
present invention; a h _ o
Fig. 3 is a section taken alpng,line_



exanpl e of the construction of a conventional sheet feeding cassette; Fi g.
2 is a plan view showi ng a sheet feedlngqgassette of a device according to
one enbodlnent of the present invention ig. 3 is a section taken along .

i ne. . Qﬂﬁﬂ - Fi 2;,, Fig. 4.is an enlarged view showi ng main
parts of. t#? % et éi é%%; &'te shown in Fig. 3; Fig. 5is a plan view
showi ng ot her es, of a non-_ slip pad; and Fig. 6 is a diragrammati cal
cross sectional ’&ﬁp W s’}‘ﬁ)vﬁ'hg?r&astl‘?é’( HEaw i SHPrHag SBHE RATESH PR Fhdot her

enbodi ment of the present invention. DESCRI PTI.ON OF THE PREFERRED 5

EMBODI MENBYER Yy fe2ding, Gasgethe #hsewiisy Rige Siate of a sheet feedi ng
cassette according to one enbodi nent of the present invention as vi d
from above, whétigt e isd thlen ofiew fshewing lovhel] shapesc asfc avrre- i t is
nmounted on an image forming apparatus is represented by a one dot and- dash
line-. Figlip igady &mbs sectional view taken. along a line I11-111 shown in
Fig. 2. Referring nowto Figs. 2 and 3, a sheet containing section 12 'in a

sheet feeding cssfsgeeté 615l Q ichi dr@minRd )t oD WEd G PlA 3. The
nmounting plate 13 is a plate- -shaped nenber for nDuntlng sheet s contalned
in the Sheflowing a sheet feeding dev1ce according to another
| embodiment.of the present invention;
DESCRIPTIONhOF THE PRE?ERRED EMBODIMENTS
Fig. 2 is a plan;view showing.the stete of a sheet ' \J
' feeding cassette according to one:enbodiment of the
present inﬁention_as Viewed from eboue, where the position
of a feed‘roiier 11 in aioase where it is mounted.on.an
image forming apparatus is tepresented by a.one dot and
dash iine; - |
| fig; é is a cross seotionellview teken along a line
| III-III shown in Fig. 2.
Referring now'to figs. 2 and 3, afsheet'contsining
Section 12"in a sheet.feeding cassette iO is provided with
a mounting plate i3. The mounting plate 13 is a- plate-
shaped member for mounting sheets contained in the sheet
conteining section 12.' Ihe mounting plate 13 is provzded
"with a supporting shaft 15 in its :eat end (on the.lett'in'
Figs. 2 and 3) and can be shaken around.the supporting

. shaft 15. When the sheet feeding cassette 10 is mounted



L

containing section 12. The nounting plate 13 is provided with a supporting
shaft 15 in its rear end (on the left in Figs. 2 and 3) and can be shaken
around the supportihg’shaft 15. \Wen the sieet feeding cassette 10 is

nmounted- on the inage form ng aggaratus a forward portion of the

mounti'ng pl at@®18hesd %?gﬁdfﬁﬁmé?% RRAYALYS o2 uHPENaEy PRREioR PhetB®rward
portion of the nmounting plate 13'is brought into contact with a peripheral
surface of -t hmowetingoplare113 isTweged GipKARGansC atathiodn SHRRRE i n Fi gures’
2 and 3. A pair of dents 13a and 13b is formed on the upper surface of the
forward- pRLt i sur Hacehef nbhet fngwwétmontaiommif ativai mowdt imgn-slape phdisid 4a
and 14b is affixed to the the pair of dents 13a and 13b. The non-slip pads

14a and 14b asroaghengrdoi cohtact ewbth ya yerbplieral Posfdconst Wihd fesdect
to the center line of the sheet feeding cassette 10 in the width direction

and have bi | aé@méfywyrmemel 63 1ngNARAS - areEASH sAbwd NG PQreL i aR@dp 14a- and
14b is- made of a nenber havi ng a pl ane shape of apprOX|nater L or its

rever sed shape andahgyipdod BLts CORL [l o O EsfhdAon  Ale B ©

rubber. The presen odr nent racterized in that the non-slip pads

14 d 14b ff hat d

direot cont actoRFEFeIAE FRRGEPOrTY At e é%%‘mﬁ aieis SiFEe Ty
words, the non- sli ads_14a and, 14b are affix to a po 1on exclwglng a
portion with ¥FcH Bﬁgrf%Edn?Eﬁ$ }p pa rﬁéﬁl?ﬁ {ﬁPe%? 2

the pair of dents 13a and 13b. The non-slip pads 14a and
14b are arranged in bilatera119'symmetrica1 positions with
respeéf to tﬁe center line of the Sheet_feeding céssette'
10 in fhe width.direction ahd have_bilateral;y symmétricél
shapes. ﬁach of the;non-slip pads 14a and 145 is made of
a'membér'having a plane:shépé 6f_appfoximatély L or its
reverseqd shapé'and having a higﬁ coefficient of friction('
for example, rubber.
~ The present embodiment is characterized in thét the
&v,.: | ﬁon—slip pads 14a and 14b are affixed to such a position
| ~ that £hey do not come into direct cohtact with the feed -
rolier 11, as shown.in_Fig.J3;-.In-other words, the non-
's8lip pads-i4a and 14b arejaffixed to a portion ekcluding a
portion with'whicﬁ'the feed roller ll.bomes into dirgct.'
~contact. |
Although in the pfésent'embOGiment, the ndn—Slip pads

-14a and 14b are affixed to the dents 13a and 13b,-the.ﬁon-



Al though in the present enbodiment, the non-slip pads l4a and 14b are
affixed to the dents 13a and 13b, the non- -. 7 - slip pads may be

affixed to the upper surface of the fori@drd portion of the-mounting plate =
13 with no dents being forned éhereon Fig. 4 is an_enlarged fragnmentary-
sectional §#iR BASH MEYi Re afj EeﬂftQhEB?suPPﬂE ?BEGaFSIPg the and the
non-slip pad 14 in a case where there remain a few sheets on the nounting

pl ate 13. fonwardi peefdenopft keenBaustipgpnbate pfewétbsna gearsl ity of
sheets P1, P2 and P3 from being sinultaneously fed in a case where the
nunber of bédésgsfozmeddubedeonin this case, a small step is forned\éetmeen

t he posi-ti on where the sheets P1, P2 and P3 -are nipped and a front &dge of

the non-slip pagig4 poikt afnefllangedistyagnehtiry Sbwveiohalt hiewsnmall step
is useful for preventing the | ast sheet P3 frombeing fed together with the

sheet P2 tggbR9AgRRB 5@5&3 b8NBhieds| e¥haheebd. rHR18rSReChhlaCohLY, the
| ast sheet P3 I s pressed agalnst the tront edge of the non-slip pad 14 due

Lo Lhe aboxgndsiepl Bed 1heRpAaTchbE WAUIUNEASE' rb1ANaCtoR pHERt e

sheet P2 on Shaet ~B3% § eed nsequently,

‘the frict f d b the Last. sh d the.front ed
o the ondhsFRR BauRe3h6CH 5%3&%?’2%&3%% ?n%ge% hBe PeR-P34BI hor wiih

the sheet P2 thereon, As in the present enbodinent, if the non- S|Ip pad 14
_ pad 14 prevents a plurality of sheets P1, P2 and P3 from

being simultaneoﬁsly'fed:ip a case whererthe number of
sheets is reduced. In this case, a small.step is formed \J
between the position where the sheets P1, P2 and Pé_are.
nipped and a front edge of the honfslip péd-14 ppsitioned
in its viéiﬁity, 'Howéver, this.small steb is useful for
preventing theliast sheet P3 from.being fed together_with
fhe sheet P2 thereqn when there.remaiﬁ a'few_shéets.

| More épedificaliy, the last sheet P3'is'pressed
againét the front edge'qf_the'non—s;ip padf14 due to the |
abové described step and the toughness of the sheet P3: ' '\\J
when.the:sheet.Pzgon the last sheet P3 is fed bf the feed
roller 1;.9 CbnseQuently, the friction force is produéed'
between the lasf sheet P3_énd the front edge of the non-
slip-pad.14,'sQ-that.the last sheet ?3 is not fed together.
with the sheet P2 thereon.

-As in the présent eﬁbédiment,'if-the'non-slip pad 14

is provided in such a p¢sitibn that it does not come into -



is provided in such a position that it does not cone into di rect contact
with the feed roller 11, the |ast sheet P34 8-not directly nipped strongly
by the feed roller- 11 and the non-slip pad 14 when the | ast sheet P3 is
fed, so.that directotertagt ohithisthecfeed mehlienntl ) ytive otiastdshget hR3
strong nip is not produced. On the other hand, the non- slip pad 14 is not
directly prestethagalirmecty dipped dtmondly bylotise efeed heolbst Sheshd P3
cones. into full contact with an upper surface of the non-slip pad 14. In

particul ar, téie | Bsh-SIEeipdtd 16 WHEPNEheY DESESSHe@OPBSist fEdYi §6 Nthyt Of

xS

the front” edge of the non-slip pad 14. Accordingly, the non-slip pad 14 -

perforns Tt sé%_ﬁﬁﬁmﬁ %i'ﬁ’rhaé hded %oﬁ%{%iﬁ? 1(51’}%82‘19&%%?2? fe t he

| ast sheet P er with the remaining sheets Pl an quently,

when there remain a few she (.. the she f i cassette 10, the

remai ni ng s hese‘f%‘maq St e’g‘ggtéxb%éeu??i@; | g@?gﬁgéﬁﬁs%éf éé}b?'a’ﬁc’m' ews
showi ng ot her exanpl es_ of the nop-slip pad. As_shown in Figs, 5A and 5B, .
nont STip padshimPemdld 45 BRT U TRERLY PEeRaRd 294 RSt HERE B8R ded ¢ hat
they do not cone into direct. contact with a feed roller 11. Mrie -

speci fi cal | y,rahkenohl s| i foweyer 14thantrsushegt B3 i erreR hintahfpbl t hat
they are affixed to a nmounting plate on the forward side and on the sides
of the feed rcdhdeact Iwith canlivpper gurface ohi the shewtsl ip cpdaddl4seeldri g.

5A) or in such a shape that they are affixed to . _
' particular, the last.sheet P3 is strongly pressed against

Kv2 | the vicinity of the front edge of the non-slip pad 14.
Accordingly, the non-slip pad 14 péfforms its inhérent
function,.that is, the funétibn of.ndt feeding.the last
‘'sheet P3 together with_fhe remaining sheets:Pl and P2.
Consequenfly, when there rémain a few sheets in the sheet
feeding cassette 10, the remaining sheets are not fed at
one time.

Figsg 5A and 5B are plan views showinglother.examples
of the non-SIip pad. As.shown in ?igs. 5A and 5B,_non-
slip pads 14a_and 14b can bg made:in aﬂ arbitrary;shape.
provided ¥hat they do not come into direct'contacf with a
feed rbilefl11._'More épeéifica;iy, thelnon-siip_pads 14a
and 14b may be,ih such a shapé.that they are affixed to a
mqﬁnting plate on the forwafd side and'Sn the sidés of the
feed roller 11 in a direction Ai.in which éhéefs are fed

(see Fig. 5A) or in such a shape that tbey are affixed'fo



the mounting plate on the backward and forward sides as well as on the
sides of the feed roller 11 in the direcion Al in which sheets are fed
(see Fig. SB) It is needless to say tha¥ The non-slip pads may be in such

an arbitrary «f ml AR, L'e a rou ds t hat they
ar e afflxe(}tot ermﬁt}jntlng plogtﬁgzlyc])% %S' %’t#?/% si de of
the feed rqll.er C ddi.ti on the n-slip pads need
not be necejsslglrl g;/\manp:l si'H)e(f I rep%algreei&}o%nﬂl]e 1% P unber of

non-slip pads may. be. onIy one, lural. That is, it is necessary that a
non-slip p%dl %%qq 4§ﬁ§$ S o5 et (seeyddg ndiBlone |nfb

di rect contact MAth a feed roller. Although description was nade of >

enbodi ment by t I Af NeAdass dedisay chedetthe aonasldmmeds nay Heoul d be
noted that the present invention is not limted to the sheet feeding-

cassette. Bar sachnene anthic nanys shapen\dor exampldje salssmeaa|sibd b@ sheet
f eedi ng device having as a nounting plate a deck which can be raised and

| over ed byeapeemind Shiped ithar dhey’ aFeRbifFdlked @3S tIRChictIAling PYOWing a

sheet feeding device 20 according to another enbodi nent of the present

i nvent i on. oRakelon Rhd %a'akgrar@: orh¢otivael Saed B¢ dad

mnth a sheet contai ner ‘The container 22 Is so adapte

%&QVIded

that can

which are not shown In addition, the.non-sllp pads need

not be neeessarily a right-and-left pair. For

the number of non-slip pads may be only one or

example;

plural. o/

That is, it is necessary fhat a non-slip pad is

~affixed to such a pos1t10n ‘that it does not -come into

direct contact with a feed roller

Although description was made of one embodiment by

taking a Sheet feeding cassette as an'example,

it should

~be noted that the present invention is not limited to the

sheet feeding cassette. For example, the preseht

invention can be also applied to a sﬁeet feeding device

having.ae'a mounting plate'a déck which can be_raised.and

lowered by'power.

Fig. 6 is a diagrammatical cross sectional view

showing a sheet feedihg device 20.a¢¢ording'to another

embodiment of the present invention.- Referring to Fig. 6,

the sheet feeding device 20 is provided with a sheet

. container 22. The container 22 is so adapted that it can



-10 be gui ded to rails 25a and 25b respectlvely connected to the front

si de. of -.the sheet feeding device 20 (on the right in Fig. 6) and the rear
si‘de thereof (on the left in Fig. 6) and £3p-be pulled out on this side =
per pendi~cul ar to Fig. 6. The sheet container 22 is provided with a deck 23.
The deck 23 |beagpﬁded-SDapsdlaeaﬁarandrZﬁbunespgcsﬁveﬂy cofinectedk t23 i s
.connected to urging neans (not shown) for raising and lowering it in a
‘hori zontal stehe PByodti sidg of, ther shesenpfeedingptieviicec20dddn rhiehe urgi ng
means. Al though the construction of the sheet feeding device 20 to which

the preseqd-lﬁyﬁntigﬁ pa?.be)aaahieaeiSeaetshaai&aéf@efthenaba§61@@%cahbed
.construction, e sheet feeding device 20 may be of another construction..

‘The sheet feeﬁiagtg%ﬁa é8n2 sobdhgagt eu&hsnpﬁﬁasnsie@b%?ﬁ%%i

characterized In non- s Ip pad 24 affixed to the surface o lﬁg deck
23 on its forpar idg is rg SkLI e cone
cinto direct cgﬁtgég mﬁth gﬁée ggroI#§n§§§Hegb?g é%eggP ngyhiQ§e§Sﬁ§éF
feedi ng devic ted o e copyi ng machi.ne,. and
‘the feed roII€§ 218$ﬁ aﬁﬁgnggyFﬁgang&ﬁ?ﬁe Fgggﬂggﬁﬂaeﬁi*Hrtﬂgu&§69923 in a
“position represented bﬁ a. gne dot- and dash line in a state where it is"
‘nount ed. SheetRe@bEnt cdhendesk d3cks2gonpected &Re WSiBEMeAaRSi n a direction

represented by an arrow A3 by the rotation of the feed roller 21 and are
~accepted in theot shown) for  raising ‘and  towering it in a

o horizontal state by driving of, for example, a motor
included _in the turgmg means.

.Althongh the construction of the sheet feeding devlce
20 to which tne present invention can be applied is not
llmited.to the above described construction,'the sheet
,feeding devlce 20 may be of another oonstruotion.

The eheetifeeding device 20 according to the present
embodiment is'characteriZed in that a non-slip pad 24
affixed'to the surface of the deck 23 on its forward side
\ | -is arranged in such a pos;tion that it does not come into

direct contact w1th a feed roller 21. More spec;fically,
'the sheet feeding device 20 can be mounted on, for
example, a copying machine, and the feed roller 21 in the
copying machine is engaged w1th_the deck 23 ln a pos:t;on
reoresented oy a one dot and dash line in a state wnere it

is mounted. Sheets mounted on the deck 23 are fed one at

a time in a direction represented by an arrow A3 by the



copyi ng machi ne. In the sheet” feeding device 20 accordlng to the’ present
enbadi-nent, an aUX|I|ary surface 23b lower than a major surface 23a of the.
deck 23 by one step is formed on its forward side and a non-slip pad 24 is =«
affixed to the auxiliary surface 23b. Mretgpecifically, the non-slip pad
247 is affixed to the auxiliary surface 23b along a side of the step between

the mejor surfraetddn BE dhe fued | ieuves w1 acka 23be aafesﬁ’eeagbh thet he
surface of the non-slip pad 24 is nade equal to that of the major surface

23a. I n place c¥pyaunh me@iaideict i on, the surface of the deck 23 may -be nade
flat and the non-slip pad 24 may be so affixed as to be projected fiomthe
surface by its thmdauhassﬁﬁut[ﬂéﬁﬁﬂﬁgldaMmue(nnlanamtaing1tedthe a=$heet

f eedi ng device for an inage form ng apparatus. For exanple, the present

i nventi on can pxeserde|embgdiinent,t am alwidii x5 wefaiee | 28bul pweretihahnen
sheets nust be contlnuously or intermttently fed. 12 Cainms: 1. A
sheet feedi ng adaAiar comfides pa PF dhe [Aneler23 by ere sbaPaifi fgrmedtion

for containing a plurality of sheets: a nounting nmepber for gguntln% t he’
sheet s arrangéﬂlits forward side and a non-slip pad 24 is affixed to .

the auxiliary surface 23b. More specifically, the
'non-slip pad 24 is affixed to the auxiliary surface 23b
along a side of the step between:the maJor surface_23a
and the auxiliary.surface 23b. The'height of tha ';_)
lsurface of the non-slip pad 24 1s made equal to that of
“the major surface 23a.

In place of such_construation;'the'surface of the
~deck 23 may be made flat and the non-slip pad 24 uaylbe
so affixad'as'tO'Se'projected from the surface by its

thicknass.
The present.invéntion is_nut'limited to a sheet
' féeding dévica for an image.forming apparatus. For
axample, the present iuvention aan'be widely applied to
a sheet feeding device utilized when sheets must be

contihuously or intermittently fed.



in the sheet contai ning section, wherein at |east a forward portion of the
mount i ng menber in the d|rect|on in which sheets are td‘bE‘Fed~LanQM§%Le\
wp and down; urging neans for urging at |east ige f orwa rtion of the
nmounti ng rmenber upward at | east when the sheetS5%are to
the sheets can beg;br!'ouaht into contact with the feed roII ng
the forward porti s.into direct contact with the feed okl ek he
sheet containing section is enpty of sheets; and a non-slip pad arranged on
-an upper surface of the forward portion of- t he nmount-irng menber in such a
osition that the pa Wil la di o h the feed
Poller even when tﬁquheet ccwﬁéﬁ??é%ﬁ%@ t#%ﬁfée ﬁpﬁgi%¥£éheets . A
sheet feeding device AasgdddqifBhdyy ¢l aim1l, wherein an edge of the non-slip
pad is positioned in the vicinity ‘of a position where the feed roller will

nip the sheets in feqliglbdtiegaftfing: soctyshoss: ! EsHtamlRyi g° as

claimed in e¢laim2, . wherein ep is forned
bet ween the saldgﬁﬁﬁdﬂﬂﬁyéﬂﬁidﬂubﬂsxﬁaof the non-slip pad when a few
sheets remain on the. nounting nmenber. 4. A sheet” feeding device as

claimed i n any precedi mpwitding membex nf o enoumt £hqg ptipadsteats | seeanged
sheet shaped menber having an arbitrary plane shape and
in the sheet containing section, wherein at least a
forward portion of the mounting member in the direction
in which sheets are to be fed is movable up and down;
.urging means for urging-at_least the forward portioﬁ
of the mounting member_upward at 1eest when the sheets
are to be fed, such that the sheets can be brought into
contact with the feed_rollei and such that the forward
portion comes into diiect centacf with the feed roller
when the;sheet coﬁtaining:section is empty of sheets;:
and |
g‘non-slip pad arranged.on an uppe:_surface of the
| | .fofward portion of the moﬁnting-member in such a .
N h pqsition that.thé pad will_not comé_into direct.contact_
witb'the'feed roller.even when'the sheet cohtaining
section is empty oflsheets; | |
._i, A sheet'teeding device as claimed in claim 1,
E wherein an edge of the non-slip pad is bositioned in the
vicinitf of a posiéion where the feed roller will nip
the sheets in feeding the sheets. '

3. A sheet feeding device as'ciaimed iﬁ claim 2,



having a predeterm ned t hi ckness. '5.. - A sheet feedlng deV|ce as clai ned |n‘
claim4, wherein two said non-slip pads arranged in bilaterally

symetrica

ositions in a direction at right. angl on in.
whi ch sheets are fed. 6. A sheet feeding gevi ce (ml!liwm m imb5,

wherein the sheet-shaped nmenbers arranged in bi

p

posi tions hav
f eedi ng casset

a sheet cont ai

nmenber for
wherein at-

i n which sheets are to
urging at least thg fonxwgﬂbagrfééaa
when the sheéts are to be fed, such
_contact with tﬂ&&é@ﬂag%iﬁmﬂnﬁhéﬁsrmttm fdwe-4 i piapaid copprises aones

into direct contact with the feed roller when the sheet containing section

is enpty of shaniet-sinaped wembér phputngrazneechi traxy pbpee ghapecendi t he
forward portion of the nmounting nenber

Ie

cal
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fﬁ%ﬁﬁ #n of the nounting nenber in the d|¥§ct[on

sheéet s arran

i's nmovabl e up and down; urging nmeans for.

not con9||ﬂ()hhvkns sanredetexmhnqﬂeth%@kn$iﬁ4er even when the sheet

cont ai ni ng

5. A sheet feeding device as claimed in claim 4,
wherein two said nonéslip.pads'arranged in bilaterally
symmetrical positions in a direction at right angles to
.the direction in which sheets are fed.

- 6. A sheet feeding device as claimed in claim 5,
wherein the sheet-shaped members arranged in bilaterally
symmetrioal positions have plane shapes which are
bilaterally symmetrical
| - 7{ - A sheet feeding cassette mounted on apparatus
-including a feed roller, comprising:

a sheet containing section for containing a

plurality of sheets;

a mounting member for mounting the sheets arranged

'in the sheet containing section, wherein at'leastha-

forward portion of the mounting'member in the direction

in which sheets are to be fed is movable up and down;

urging means for urging at least the forward portion

of the mounting member upward at least when the sheets

are to be fed, such that the sheets can be brought into _

contact with the feed roller and suoh that the forward

ﬂ?} a&ﬂé@wlmﬁMeﬁnwrd at | east
that the sheets can be brought into

in such a position that the pad wll

LW



-

section is enpty of sheets. 8. A sheet feeding cassette as clalned in
claim7, wherein the non-slip pad has an edge p03|t|one

atposition where the feed roller will nip the sheets an ,lmll "ﬂlm "j mb
nmounti ng menber with a step being forned therebétween such tha

of the non-slip pad is slightly higher than the surface of the nounting
-menber. 9. A shpetticedeoges abstot@inect| contact rwithi the Heed, roliberi n
the non-slip pad conprises a sheet-shaped nenber having an arbitrary pl ane
‘shape and haV| ng when cthe csheptdcontakning saotion st cempyrdofigsheetse and

substantially as described with reference to any of the enbodinents
illustratéd in Figures @?ﬁ#%fp?ﬁémﬁm%nﬁn&%ﬁﬁﬁﬁurf“e of the

forward portion of the mounting member in such a

position that the pad will not come into direct contact
"with the feod rollef even when the sheet containing
section is empty'of'shéets. | |
8. A sheet feeding cassette as cloimed in claim 7,
wherein the non-slip pad has an edge positioned in the
\,2_ | v1cin1ty of a position where the feed roller will nip
| the sheets. and.is affixed to the mounting member with a
‘step being formed therebetween such that the surface of
the non-slip pad is slightly higher than the surface of
fhe mountipg member; |
9.. A sheet feeding cassette as claimed in claim 7
or 8, ﬁherein the non-slip pad'comprises.a sﬁeetsshaped
member having an arbitrary plane shope and having'a
.predetérmined thickness. | | |
10. A sheet féeding device_subsfantially.as
désoribed with'reforence to'any of'the embodiments
illustrated in Figures 2 to-6 of the accompanying

'drawings.




