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SPECI FI CATI TITLE OF THE | NVENTI ON: PAPER FEED APPARATUS.EQUIPPED
W TH FEED BELT SUPPORTERS BACKGROUND OF THE | NVENTI ON: This invention
relates to a paper feed apparatus equi pped with feegiggk%:%g%porters whi ch
reduces sliding resistance between a feeg belt and I over
which the feed belt is set at the tinme of travelling of the feed belt and
reduces the torque necessary for the rotation of a driving sprocket. The
ternms "paper feed side" of the feed belt and "counter paper feed side" uqu.
in this specification neans (PR i®rE BfItQeAf ®e@t DeNt during travelling
havi ng vel ocity conponents in a paper feed direction and in a direction-
opposite to t RETLEr OF THESPBENTEON: The terns " linear travelling
portion" and "curved travelling portion" of the feed belt nean the portions
where the feed bel PARER FEED ARBARATUS EQUEPRERNWILH FBEDCBERZJI (arcuate)
form respectively. DESCRI PTION OF THE PRI OR ART: The basic construction of
a paper feed appar SUFPFARFHERS ses a pair of side frames disposed in such
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BACKGROUND OF THE INVENTION:

This invention relates to a paper feed apparatus
equipped with feed belt supporters which reduces
sliding resistance between a feed belt and a belt
receiver over which the feed belt is set at the
time of travelling of the feed belt and reduces
the torgue necessary for_the rotation of a driving
sprocket.

. The terms "paper feed side" of the feed belt -

and "counter paper feed side" uséd in this specification
means portions of the feed belt during travelling
having velocity cémponents in a paper feed direction
and in a direction opposite to the former, respectively.

The terms " linear travelling portion" and
"curved travelling portion" of the feed belt mean (
the portions where-the feed belt travels in the
linear form and in the curved (aréuate) form,
respectively.
DESCRIPTION OF THE PRIOR ART:

The basic construction of a paper feéd apparatus

comprises a pair of side frames disposed in such




a manner as to face each other with a predeterm ned gap between them a .
driving sprocket supported rotatably at one of the end portions of the pair
of side frames, a hook nenber disposed at -the other end of the pair of side
frames and an endl ess feed belt disposed-bztsmeen the pair of said franes
and skt over the driving sprocket and the hook nember with a pre-

deter m.ned sl ack, and the feed belt is circulatingly run by the rotation of
t he drﬁving sprocket so as to feed paper. The hook nenber for carrying the
feed belt in codpwannernas o theacedrdadcnptEheockith canphedetessihedd
broadly into the followng two types: The first one has a rotary structure
consi sting of agaBt hefweembdhenucle slriving |syrocket spppekted wotatably
supported rotatably between a pair of side frames and the other has a fixed
structure such 8% angepPf tBEciend Raxtpians 9fit the prir owft sidei firamesnes.

The paper feed ap arg}us shown in Figs. 14 and 15 uses_a belt receiver 33

di sposed i nt egr & ook pEmPRE difPasedat theother Rpgk afnbee Paircarrying
o s ol oS o R abag i e bkl "Eah D0 EREZSESY 91 M
between the pair of said frames and set over the
driving sprocket and the hook member with a pre-
determined slack, and the feed belt is circulatingly
A run by the rotation of the driving sprocket so as
to feed paper.
The hook member for carrying the feed belt
in cooperation with the driving sprocket can be
classified broadly into the folloﬁing two types:
The first one .has a rotary structure consisting
of a'totary member such as a pulley and a sprocket
which isfsupported rotatably between a pair of
side frames and the other has a fixed structure
such as a belt receiver disposed integrally on
the side frames.
The paper feed apparatus shown in Figs. 14
and 15 uses a belt receiver 33 disposed integrally
with the side frames 35 as the hook member for
carrying an endless feed belt 32 in cooperation
witﬁ the.driving sprocket 31.

The endless feed belt 32 is arranged in a ring-



like formas shown in Fig. 13. This feed belt 32 is run by the driving

rotation of the driving sprocket 31. 1n order to reduce as nuch as

possi ble the rotation torque of the driving sprocket 31 necessary for
...running the feed belt 32, the feed @l C 32 is provided with a predeterm ned
~ slack under fhe state where the feed belt 32 is passed around the driving:
~~‘sprocket 32 and the belt receiver 33. The paper feed side of the feed belt

32 f ti as.t he pape ul l, _side and at .f.he sang, ti i1 is pressegpby.
a paggf ;Sgi%ﬁtf%ﬁ@egsgﬁﬁagpeﬁnab§ﬁéea%df é%?ﬂﬁ%éiiii#\it. Thergsgre,
it is keptg i Lzontal |y .but | cCout.el. er feed side
Iseri/es ag Jaéﬁéﬁﬂé:gé%ygggpé %%é:a)s‘:llagk dof’tf ﬁ-[l}'nee elg;dugir)t 32 gathers at
this rti Il sQcay ag.~S ' ' mal portion of
thlesfggd b%%?%?a?gg aF \ejataurr%%?%;&raf\}d;l% 2‘5“%? ﬁ?"pée%@“éend this

vi bration ige PFOPEH8bRILtEPqhe b thie @i viRy &gsdukdiords on of the feed

belt on its paper feed side and this portion causes resonance. As a result,

paper feednég&ssasy €bePsunWhieq ithies ﬁwaerbefmcbz?ppa_{@tweas assembl ed into
equi pnent such as a printer, it nust be assenbled while securing a

suffici entbeltagante prowidpdcwitdsta Pricietieamind tsurlofudder f eed bel t
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the state where the feed belt 32 is passed around
the driving sprocket 32 and the belt receiver 33.

The paper feed side of tha feed belt 32 functions
as the paper pull side and at thelsame time, it is
pressed by a paper support cover 34 after a sheet of
paper is placed on it. Therefore, it is kept
substantially horizontally but its counter paper
feed side serves as a slack side, so that the slack
of the feed belt 32_gathers at this portion and
a swell occurs as shown in Fig. 15. The swell
portion of the feed belt vibrates at ;hé time of
travelling of the belt and this vibratibn is
propagated up to the linear travelling portion of._ v
the feed belt on its paper feed side anﬁ this
portion causes resonance. As a result, paper feed
accuracy drops. When this paper feed apparatus is
assembled into equipmept such as a printe;, it must
be assembled while securing a sufficient clearance

or a space lest this swell portion of the feed belt



comes into contact wth surrounding components. This inpedes the reduction
of the size of equipnent. If the hook nenber for carrying the feed belt 32
in cooperation with the driving sprocket 31 is a rotary nenber such as a
puldey or a sprocket, the resistance of tfle"rotary nember at the time of
tfavélling of the feed belt becones the rotary resistance but there is no
probl embecause this rotary resistance is not nuch great. In contrast, if

t he hodk nmenber.d hel LV, 3.4di ' ' I n the side
(rame 55 such comeg ¥ndl Lon CAELVRLLHS SHr2BRRA M cRHERRaRAE 1TE |

recei ver 33 becg{Es. t rid ~0% ~he &f I el s avellin
direction, and the1%§§?%§?tt@§ %%agﬁﬁﬁgg %; ?ﬁ% %?f&iﬁg ?g?g?gg?&%l and °

travel s while sliding oghd NfosePREMBEES 268 @RriRanieithe’ FealY Be133-
Accordingly, the sliding resistance becones great between the feed belt 32

and the belt ra®iMprecsperdtids wotHUEhacdeivdhy sprochket! glatison of the
driving sprocket 31 becones great. Since a small notor having a smal

out put i s used asdteryrmember n®aoh asr ar ptidllieyg oirhias spriocked ,spr ocket 31,
a large load will be applied to the small driving notor if the rotary
torque of the diheviresigtanéetoflithecvotaryr member a%& the time
of traveiling of the feed belt becomes the rotary
resistance but there is no problem because this
rotary resistance is not much great. In contrast,
if the hook member is the belt receiver 33 disposed
integrally on the side frames 35 such as described
above, however, the:portion of this belt receiver
33 becomes the bent portion of the feed belt 32
in its travelling direction, and the feed belt 32
is pulled by the driving sprocket 31 and travels
while sliding on the upper surface of the belt
receiver 33. Accordingly, the sliding resistance
becomes great between the feed belt 32 and the
\ belt receiver 33 and the torque nécessary for the
rotatign of the driving sprocket 31 becomes great.
Since a small motor having a small output is
used as the driving motor for rotating this driving
sprocket 31, a large load will be applied to the
small driving motor if the rotary torque of the

driving sprocket 31 becomes great. .



It is a first object of the present invention to reduce the rotary torque
of the driving sprocket necessary for driving the feed belt by reducing the
sliding resistance between the feed beltSand the belt receiver in a paper
feed apparatus of the type which uses the belt receiver of the fixed

structure as the ke NETESE dBjeclr6§i thet Pebontd Dakvbnthonoeperati on with
the driving sprocket. It is a second object of the present invention to

i nprove papmddcaedlre arottayy byoraes eof | thiet deipingagprooketf the vibrayj on
resulting fromthe slack of the feed belt to the linear travelling portion
on the paperedessbxy dbonfdxiringecthéefeedThelt hydredneingbjthets of the
present invention will becone nore apparent fromthe follow ng description.
The pr esenslifiag | xes istance sbetyeprnrthecfeefphektusndobpei bed§: a pair of
side frames disposed face to face with a gap between them a driving
sprocket raefedier sipporranentfeek apraratusdefothentyprd¥whiclnes: a
non-rotary belt receiver disposed at the otheé end of the side frames, and
d

an endIessqﬂﬁﬁjqﬂﬁtke#ﬁuﬁ?ﬁﬁ#ﬁﬁﬁ %?n%h?ofi¥% PREUESRrEsBEnERRgl y o
D RS e e NS ad g b LBHER R pRBRo R ohle 1
P10 oL CYE LAY S8 LR BLod | v "9 Fprocket | wnerein the counter
It is a second object of the present invention to
improve paper feed accuracy by prevegting the
propagation of the vibration resulting froﬁ the slack of \J
the feed belt to the linear téaﬁelling portion on the
paper feed side of the feed belt.
These and other objects of the present invention
will become more apparent from the'following description.
The present invention provides a paper feed
apparatus comprising: a pair of side frames disposea
face to face with a gap between them; a driving spfocket

rotatably supported at one of the ends of the side

-,

frames; a non-rotary belt receiver disposed at the other ;'d

end of the side frames, and an endless feed heit, having
feed piné for feeding correspondingly apertured éaﬁer,
disposed between the side frames and set over the
driving sprocket and the belt receiver with'a
predetermined slack, the feed belt being éirculated by
rotation of the driving sprocket; wherein the cdunter

- feed side of the paper feed apparatus has a feed belt
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6 support, adapted to support the feed belt by directly and constantly
contacting the outer surface of, or the feed pins on, the linear travelling
portion of the counter paper feed side of the feed belt, so that, in use,
the feed belt support prevents gathering of téhe feed belt, which would

ot herwi se occur due to the slack thereof, along the linear travelling

porti on.on the sappbet, pajaptiededos stppiortr dife feets Hal tr dshnodi fa¢tlyon

bet weer t he non-rotary belt receiver and the feed belt. Accordingly a
limted cl ear angsdi sodetantd ybeontacting dheusutere|surfaes wf, coxl the feed
belt and a winding angle of - the feed belt with respect to the belt receiver
becones snal |, £e8e@hpinshens| thiendineqrstaayelddng irantdomnafidet he belt
receiver and the feed belt is reduced. In consequence, the rotary torque of
the driving spréeRBEeFopageryfegd: ddecof pore feed Rlded 8hdhafe 1HRd to

the small driving motor for crotating the driving sprocket s reduced. Since
the sl ack of thﬁg?eegﬁﬁeFﬁeeog§iﬁ05%§§Pﬁ5rRﬁ?v sFi g % itRe porti on
on the counter Pa ry.feed side, vibrati does nat. occ on t fe | t
travellin ast ?ﬁ&sb ggfigh.cﬂcggPégn Frpﬁff'ﬂqﬁ%ﬁi {g?rl e slac
transi(ed (o Lngrgfeaalgagvgw 'iﬁn%gi?it%v%hg%%ﬁi%ﬁ% (e paper
feed side and pdpér Teéd accdracy can b€ inproved. rthér features and

advent ages of tBguREE3CRbpbRY 2abi0B1Ye! tHRERWPFWs P Bddifod 1AW LGN

between the non-rotary belt receiver and the feed belt.
_ Accordingly a limited clearance is defined between
| the arcuate belt receiver and the feed belt and a
winding angle of the feed belt with respect to the belt
receiver becomeé small, so that the sliding resistance
or friction between the.belt receiver ﬁnd the feed belt
is reduced. 1In consequence, the rotary torque 6f the
driving sprocket for driving the feed belt is reduced
and the load to the small driving motor for rdtating the_
driving sprocket is reduced.

Since the slack of the feed belt does not gather at
the linear travelling portion on the counter paper feed
side, vibration does not occur on the feed belt
traVelling past this portion. Accordingly, this
vibration is not transmitted to the linear travelling
portion of the feed bélt on the paper feed side and
paper feed accuracy can be improved. |

Further features and adventages of the present
invention will be apparent from the following

description and the accomanying claims.
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description and the acconhnying cl ai ns. -7- BRI EF DESCRI PTI ON OF THE

r

DRAWNGS: Figs. 1 to 12 are drawi ngs which are useful for explaining the

pr esent

i nvention, wherein: Fig. 1 is a central, |ongitudinal sectional

view of a paper feed apparatus [err] ‘equi pped with feed belt supporter 16

in accordance with the present invention; Figs. 2 and 3 are sectional views

taken along line Il - Il and along line IIl - 111 of Fig. 1, respectively;

Fig. 4is gﬁﬁ%ftQ?EEFEEQEB&tb¥eT§Ef%RNW paper feed apparatus [err]igahen

vi ewed from

ow, I's an arged,” partial sectional view taken

along line V - ¥igk Fi0gto?12Flafe QriaWihgi GHQNR ad GYLSAPY NG the state

where a feed belt™11 is supported by another feed belt supporter 16'; Fig.

7 is a partppl eRplaRfshigvene predlenthamanideedipdiai gt us [err] equi pped

with still

anot her supporter 16" when viewed frombelow, Fig. 8 is a

sectional view pigui 1gikha geatteallerldrndicddiathbaidctdilonsl supported by
this feed belt supporter 16"; Fig. 9 is a central, |ongitudinal sectional

view of a paper feed apparatqs Fy equippgd with
feed belt supporter 16 in accordance with the
present invention;

Figs. 2 and 3 are sectional views taken élong
line II - II and along line III - III.of_Fig. 1,
respectively; |

Fig. 4 is a partial perspective view of the
paper feed apparatus Fy when viewed frém below;

Fig. 5 is an enlarged, partial_sectional vieﬁ
taken along line V - V of Fig. 2;

- Fig. 6 is a sectional view showing thg stﬁte_
where a feed belt 11 is supported by another feed
belt supporter 16'; ”

Eig; 7 is a partial perspective view of the
paper feed apparatus Fy equipped with still anéther ;;Q
supporter 16" when viewed from below;

Fig. 8 is a sectional view showing the state_
where the feed belt 1l is supported by this feed
belt supporter 16";

Fig. 9 is a central, lpngitudinal'sectional

view of a paper feed apparatus Fz equipped with
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view of a paper ‘feed apparatus [err] equi pped with 8 a feed belt’
supporter 23; Fig. 10 is a sectional view taken along line X - X of Fig. 9;
Fig. 11 is a partial perspective view of the paper feed apparatus when
viewed frombelow, Fig. 12 is a transvers® sectional view of the portion of
a“feed belt supporter 27 of a paper feed apparatus F3 equi pped with
auxiliary frames 26; Figs. 13 to 15 are explanatory views useful for
expl ai Ri-ng a conventional papet feed apparatus, wherein: Fig. 13 is a front
view of a feed defeedrbalt: guPPPFEest 28Hapi ng; Fig. 14 is a front view
showi ng the state mhﬁ[e a Bager suppor.t cqver, 34 is remved and then a feed
belt 32 is passed arbtfd 2YdisvPn§esShHis vdew, faken &longkddinfer 33: and

Fig. 15 is a frgni %ie¥/ghomﬁgg.the state where a feed belt 32 of a linear
travel | ing portfon 9n°theBapér feed side is supported by the paper support

por t1 on on the count B89 el §Pd8. PBECAAIPAEARAL ShE SHAMEESTIVECD) VENTS:
paper feed apparatus when viewed from below;

Fig. 12 is a transverse sectional view of the
portion of a feed belt supporter 27 of a paéer
feed apparatus Fq equipped with auxiliary frames 26;

Figé. 13 to 15 are explanatory views useful
for explaining a conventional paper feed apparatus,
wherein: -

Fig. 13 is a front view of -a feed belt 32 at
the time of shaping;

Fig. 14 is a front view showing the state
where a paper support cover 34 is removed and then
a feed belt 32 is passed around a driving sprocket
31 and a belt receiver 33; and

~ Fig. 15 is a front view showing the state
where a feed belt 32 of a linea: travelling portion -
on the paper feed side is supported by the paper
support cover 34 and the slack of the feed belt 32
gathers at the linear travelling portion on the
counter feed side.
DESCRIPTION OF THE PREFERRED EMBODIMENTS:

Hereinafter, the present invention will be



Hereinafter, the present invention wll be -9- explained in further
detail with reference to enbodi- nents thereof in the cases where a paper
feed apparatus is used while it is disposed either horizontally or
substantially horizontally. Figs. & Bo~5 show the paper feed apparatus
/-\[err] of the first enbodi nent of the present invention. A pair of side
frames la and | b are assenbled integrally to face each other with a
predet erm ned gap between them and a belt receiver 2 is integrally -
di sposed @xplminedeinsfuctberf detadll wichlxedendnresitie dnbodb: This bel t
receiver 2 consists of linear portions 2a and 2b that are disposed
hori zont alnents t thereefdinctheneasgsp vherns @n paren ifeed \appaxatusii recti on
and an arcuate . curved_ portion 2¢c. A drivin procket 3 has a large nunber
of outer dehrased cﬂ"%b@a@eéltohst ddspoeed ?\ﬂﬂFe igamtalelbf a sprocket

A spr ockeohoepatsatigrid beedaenshidle ends o each of the pair of of de
(rares Lo 10 apgebher dpuvinguapt sekebdd Aspnatisiipsy the patt of
from both ¢ deg e[ B5eSefthohifieflt! Yo ntP At Alveddddd rotatably into
A pair of side frames la and 1b are assembled
integrally to fade each other with a predetermined
gap between them, and a belt receiver 2 is integfally
disposed on the inner side sﬁrface of one la of the
side frames. This belt receiver 2 consists of
linear portions 2a and 2b that are disposed horizontally
with a predetermined gap between them in a vertical
direction and an arcuate curved portion 2c.
A driving sprocket 3 has a large number of oufer
gears 5 disposed on the outer peripheral surface of-
a sprocket main body 4 and fitting portions 6 project
from both of its side surfaces. A sprocket hole 7
is bored at one of the ends of each of the pair : g
of side frames la, 1lb and the driving sprocket 3
is disposed between the pair of side frames la, 1b
in such a manner that the fitting portions 6 projecting
from both side surfaées of the driving sprocket 3
are fitted rotatébly into the sprocket hales 7 of

the pair of side frames la, lb. A driving shaft 9



b

the pair of side frames la, Ib. A driving shaft 9 - 10 - is fitted into
a shaft hole bored at the center of the sprocket nmain body 4. An endl eSss
feed belt 11 has inner gears 13 forned on the inner peripheral surface of
the_belt main body 12 and has also a | & d& Mmunber of feed pins 14 _
pFGTécting fromits outer peripheral surface. This feed belt 11 is set over
t he driving sprocket 3 and the belt receiver 2 described above. The outer

5.and the; i .S, k3..0f t feed |t 11 pesh with th t

Phe portion of thertFFonERsh: SorbaLE Hin, Rr o 1E pite | SR are

di sposed at theofnghgo%hkggieg mg:l?x ib'l': _4si de surfaces of each side frane
e of the

la, b on the sid rrVving - Sprocket "3 in such a manner as to face

each ot her, and thesg?v\?hhlgggt ifgg% E,refq_vter}itl _tﬁs_fﬁ%pe%%a%sldflfat travel s

in the curve form pas ese portion romnovi ng away St ance

exceeding_a Preflshica Bhneflediahanodsn diiid Pkt edlid o6t 1 e Bed e driving

sprocket 3. In this manner the oute edars 5 of the driving sprocket 3 and
the inner gear smdfnoboifeibeaddbaals bl & AVt AEH&:0M £ fd&$hi ng from

each other. Feed belt supporters 16 are disposed integrally
pins 14 projecting from its outer peripheral surface.
This feed belt 11 is set over the driving sprocket
3 And the belt receiver 2 described above. The
outer gears 5 and the inner gears 13 of the feed
belt 11 mesh with one another at the portion of
the driving sprocket 3.

~Arcuate wall portions 15 are disposed at the o
end portions of the inner side surfaces of each
side frame la, 1lb on the side of the driving
sprocket 3 in such a manner as to face each other,
and these wall portions prevent the feed belt 11
that travels in the curve form past these portions
from moving away by a distance exceeding a predeter-
mined distance in the radial direction of thg
driving sprocket 3. In this manner the outer gears
5 of the driving sprocket 3 and the inner gears 13
of the feed belt 11 are prevented from mismeshing
from each other.

Feed belt supporters 16 are disposed integrally

at the centers of the lower end portions of the side
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at the centers of the |Iower end portions of the side frames 1a, |b,
respectively, in such a manner as to face each other. The |length of each
feed belt supporter 16 in the travelling direction of the feed belt 11 and
its projection length fromthe inoegiside surface of each side frame la, |IDb
{—Ware [err] and [err], respectively. The projection length (L2) of each feed
belt supporter 16 fromthe inner side surface of each side frame la, |bis
determ ned so as not to come into contact with the feed pin 14 of the Lﬁed
belt 11. Aramemwvla, IbJxesheditivelyheihebtichnanmhndgrliasokot he feed belt
11 travelling the linear travelling portion on the counter paper feed side
i s suppor tfagebeadic ailpport Bhe f bergtbaoff eakb ffeed bellt supporter 16 and
travels while keeping a gentle contact with it. Incidentally, -reference
nuneral 1Bupportterirléinystheptrsveliipgpdirectianeofatbepport shaft for
fitting a pair.of paper feed apparatus [err] with a gap corresponding to
t he wi dt hferdodedit 42 and lios dpeaiechkaprr lengsbr frewmvshe The feed belt 11
is caused to travel in the direction represented_by arrow 21 by the
rotati on ¢Pne¥e shdsisHF BroREteachnirggpérane 1a,qdbi #8Red by the feed

bel t 11 that trayel s past, L1 9o phL2geliLag 0o 16gn.pn the paper feed
(Lz) of each feed belt supporter 16 from the inner
side surface of each side frame la, 1lb is determined
so as not to come into contact with the feed pin 14
of the feed belt 11. As shown in Figs. 2 and 4,
the belt main body 12 of the feed belt llytravelling
the linear travelling portion on the.ééﬁnter papef
feed side is suppo;ted'by the support surface l6a
of the feed belt supporter 16 and travels while-
keeping a gentle contact with it.

Incidentally, reference numeral 17 in the
draWings represents paper; 18 does a support shaft
for fitting a pair of paper feed apparatus Fl with
a gap corresponding to the width of paper 17; and
19 does a paper support cover. |

The feed belt 11 is caused to travel in the
direction represented by arrow 21 by the rotation
of the driving sprocket 3 and paper 17 is delivered

by the feed belt 11 that travels past the linear

travelling portion on the paper feed side.



- 12 - Her e, tﬁe feed belt supporter 16 is disposed integrally at the | ower
end portion of each side frame la, |Ib, the feed belt 11 travelling past the
linear travelling portion on the counter paper feed side cones into gentle
contact with the belt supporter 16 at +t32beth end portions in the
t ransverse direction of the belt main body 12 and it is supported from

\1om/(frontout5|de the feed belt 11) by the Iength [err] in the travelling
dlrectkgn of the feed belt 11.and_is lifted up. Acc%gdln ly, |f t he feed
bel t supporter 16|:§4ﬁﬂ'cﬁ%%o§%ﬂd PadtsFupROSTterhd ed gat hers at
the linear travel ortion on fhe counter paper feed si de and swel |
occurs in the f"é\:ﬁ?‘i%ﬁlf r%&eﬂl‘?niﬁ‘ﬁ%& epd; 90%&19%9 B3ch #i%% functi on
of the feed bel r 16_des¢ o] home the of the
feed belt 11 eiﬁ"t'?é'teog’%he atR¢ hee 8 gﬁg‘b‘ 11, &2 éid' %:or#—%t%e si de of
the belt recei M S hi el lin on and
to the linear tir%'ae%‘} |%%£%%jr'f$§é ﬁ%r{;%gh éunt er %guét%hg&p?rg“d a
result, alim I C : TR 0 I
surface of the%§%¥§e 6%$t?%ﬁgé%é%?f%he8§§P?E$§§§Fb§§F %éﬁd ?@ﬁ?
gears 13 of thq¢ ead P&l thddn (&éRYCHOLBIORESEN! e transverse direction
of the belt main body 12 and it is supported from
below (from outside the feed belt 11) by the length
(Ll) in the travelling direction of the feed belt
11 and is lifted up. Accordingly, if the feed
belt supporter 16 is not disposed, the slack of
the feed belt 11 gathers at the linear travelling
portion on the counter paper feed side and swell
occurs in the feed belt travelling past this portion.
Due to the function of the feed belt supporter 16
described above, however, the slack of the feed
belt 11 either gathers at the curved travelling
portion on the side of the belt receiver 2 or is
dispersed to this curved travelling portion and to
the linear travelling portion on the counter paper
feed side.

As a result, a limited clearance 22 is defined

between the outer peripheral surface of the curved

portion 2c of the belt receiver. 2 and the inner

gears 13 of the feed belt 11 travelling past this
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- 13 - portion and the wi nding angle of the feed belt 11 to the*curved

portion 2c of the belt receiver 2 becones snmall, so that the sliding

resi stance between the belt receiver 2 and the feed belt.11 becones snall.

In other words, the rotary torque‘bﬂ3tﬁé driving sprocket 3 necessary for
. driving the feed belt 11 becones small. Since the slack of the feed belt

11 does not gather at the l.inear travelling portion on the counter paper

feed side, yi ' d ' he. f.eed | f .1 - st .

this portiRAFEGR BRACERS, Wihatiilandla, WL G 674 et oY b 7 ced bot 11
Il ' A ) i [ . feed sid d

ner of or o F3e na 8 ysACBRek IR 20 Uk B SRR 00 S cur acy can

be i mprovege EHLLNEha1Ne B RRAY 1P YAl Scddfifeddoun @ | arge swel | of
ber T the

t he feed travel I'i ng past I"I"near travelling portion on the

counter papgtwbieRdthbiBeltnrele ivas ONMRNINELRNSL1£ eEfl appar at uses.
Accordingly, it is not necessary to secure a space for avoiding

i nterferensgcdhés gﬁg&gundﬁﬂgc&m@&omaﬁagwaﬁétfﬁtégymﬁéEQEEis_assenbled in
equi pnent such as a printer and hence the equi pnent can be designed
conpact | y. of nthéedktedngeproeked e nekesshpnfon datvisg

the feed belt 11 becomes small. Since the slack

of the feed belt 11 does not gather at the linear

travelling portion on the counter paper feed side,

vibration does nét occur in the feed belt 11 travell-

ing past this portion. As a result, no vibration is

transmitted to the feed belt 11 travelling past

the linear travelling.portion on the paper feed

side and therefore resonance does not.océur, and

eventually, papé: feed accuracy can_be_improved.

. Further, the present apparatus ié free from

a large swell of the feed belt 11 travelling past

the ;inear travelling portion on the counter paper

feed side, unlike the conventional paper feed | Qd

apparatuses. Accordingly, it is not ne¢essary to

secure a Sspace for avoiding interferencg.with _

surrounding components when the épparatus is

assembled in equipment such as a printe:.and-hencé

the equipment can be designed compactly. .

In the feed belt supporter 16' shown in Fig. 6,



- 14 - both of its end portions along the travelling direction of the feed
belt on its support surface 16'a are curved so as to make snooth the
contact with the feed belt. Further, in the feed belt supporter 16" shown
in Figs. 7 and 8, the support surface ¥ i4self is curved so as to reduce
the contact area with the belt main body 12. Figs. 9 to 11 show t he paper
feed apparatus [err] in accordance with the second enbodi nent of the
present~invention. Al of thej;f.eed belt supporter 16,16, 16" disposed in

the paper feed ROBArafudtseenfi pprtions adongithe Mravelding riragtion o
wherein the linear travell.ing_portigon on the counter paper'feed side is
brought into cd®fathenFerd: Relbepn disn SWRRPTD FHrfage t1&\&Ia%eg feed belt

11 and this portion is lifted u rom bel qw, .but the feed helt supporter 23
of the paper fcBUr%pParft &8 F@rﬁ‘]ﬁ sf‘l‘?é’@'é(ﬂ??d Wﬁmﬁha@‘% structure

therern the | ecgbeltodt,1=sbelbed un g elow s brinaieg the | ear
or e ecc 2 g3 R8BSO sy ) GIU B oA 1o oo

16"a itself is curved so as to reduce the contact
area with the belt main body 12.

Figs. 9 to 11 show the paéer feed apparatus.

L F, in accordance with the second embodiment of
| the present invention. |

All of the feed belt supporter 16, 16°', 16"
disposed in'the'paper feed apparatus Fl-af the
first embodiment have the structure wherein the
linear travelling portion on the counter paper
feed side is brought into contact with the belt.f
main body 12 of the travelling feed belt 11 and
this portion is lifted up from below, but the feed
belt supporter 23 of the paper feed apparatus F2
of the second embodiment has a structure wherein
the feed belﬁ 11 is lifted up from below by bringing
the linear travelling portion on the counter paper
feed side into contact with the top of the feed

‘:pins 14 of the feed belt 1l.
In other words, a sheet-like feed belt supporter

23 is disposed horizontally at the lower end portion



- 15 - of one la of the side franes to project inward over the fulllength
In the longitudinal direction. Accordingly, the feed belt 11 travels while
the top of the feed pins 14 of the feed belt 11 travell- ing past the

| i near travelling portion on the eolliter paper feed side is in gentle
contact with the support surface 23a on the upper surface of the sheet-Iike
feed belt supporter 23. Therefore, the slack of the feed belt 11 gathers
at.the curved travelling portion of the portion of the belt receiver 2_and
a limtedod @&nkk: 9 the neldecfranast ko PFOdecheANWIEdalovVeX f ace of the

curved portion 2c of the belt receiver 2 _and_the inner gears 13 of the feed
belt 11 tggﬁﬂﬁéi&J*Eﬁﬂt¥h+%'55?t38ﬁ91§Hdﬂﬂéﬁ- efitt@rg angl e of the feed

the sl di %ﬁ%ﬁ%ﬁ%ﬁ&%ﬁ;@ﬁgfh&ﬁﬁ? -%'aterﬁr}%?%f%ﬁzth%?? Z‘ZZHEZEL o |
b : . - ' '
Che.pr osolCR NS EeRbARInR eo02 bR, Taell bba% Mo Erab ol carrying

(e or e, Ul i LG ODERG 0Bl B Rl SH SRk Ferar e
s fittedﬂdﬁé&E¥bé&”§i&@f¥sfiﬁ”&eﬂEQQVEO%iaQE§QQ§5ptﬁ% Sport
surface 23a on the upper surface of the éheet-like
feed belt supporter 23. Therefore, the slack of
the feed belt 11 gathers at the curved travelling
portion of the portion of the belt receiver 2 and
a limited clearance is formed between the outer
peripheral surface of the curved portion 2¢c of the
belt receiver 2 and the inner gears 13 of the feed
belt ll-travelling past this portion, so that the
winding angle of the feed belt 11 to the curved
portion 2c¢ of the belt receiver 2 becomes small
and the sliding resistance between the belt receiver
2 and the feed belt 11 becomes small.:
In the paper feed apparatus Fq of ﬁhe third _ o
embodiment of the present invention shown in Fig. 12,
a belt receiver 24 for -carrying the feed belt 11
in cooperation with the driving sprocket 3 is a
separate member from the side frames la, 1lb.
In other words, an auxiliary frame 26 is fitted

into an auxiliary frame groove 25 disposed on the



£

- 16 - inner side surface of each side franme la, Ibin such a manner as to

be capable of noving finely in the paper feeding direction and the belt
receiver 24 is integrally disposed on this auxiliary frame 26. Further,

t he

driving sprocket 3 is supported rotatalkl y6amd both the belt receiver 24 and

t e driving sprocket 3 can nove finely in the paper feeding direction
integrally with each other. Accordingly, the center distance between the

driving,:sprocket 3 and, the cygyed portion of the belt receiver 24 does not

change and papeknneg@ide surfars pfgeachn sidle Fname flaod Hpin &

havi ng the str

ugherr]
ucture such as descri bed _above, the belt supporter 27 is

di sposed i nt egraM3RBRT 128 FOWRE ERBARIE: P MAViRg £ineLY 3% Ehe ane 26 so

as to project
travel I i ng pas
side is suppor
belt 11 is in
In all the for
di sposed i nteg

' dly. The belt min bod f feed belt, 11 .
PR | F4ea S0, SHEPTEIG AP ST ARG B feed

ot 1ERBREAEY ot shOeRd O e AP i1 (S5

T1ifted up.

%%Pﬂb énﬁggé?'flgrr]rggfﬁ%%%elq%l%rl%lwgf% 51-6,. 23, 27 are

y on’the si
rotatably and both the belt receiver 24 and the

driving sprocket 3 can move finely in the paper
feeding direction integrally with each other.
Acdordinély, the center distance between the driving
sprocket 3 and the curved portion of the belt
receiver 24 does not change and paper feed accuracy
is high. :

In the paper feed apparatus F3‘having the
structure such as described above, the belt supporter
27 is disposed integrally at the lower end portion
of each auxiliary frame 26 so as to project inwardly.
The belt main body 12 of the feed belt 11 travelling
past the linear travelling portion on the counter .
paper feed side is supported from below by this
feed belt supporter 27 and the feed belt 11 is in
gentle contact with the support surface 27a and
is lifted up.

In all the foregoing embodiments, the feed
belt supporters 16, 23, 27 are disposed ihtegrally

on the side frames la, 1lb or the auxiliary frames 26

lary frames 26
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- 17 - but it is possible to enploy the structure wherein a belt supporter
having a separate structure is fitted to each side frane la, Ib.
Furthernore, the foregoing enbodi ments deal with the case where the paper
- feed apparatus is disposed either =hd? zontally or substantially
horizontally and is used. In the cases where the paper feed apparatus is
used while being inclined greatly or in a vertical or approxinmtely

vertical st the slack, of the fe bel t can be dlspersed to the por;ﬁon
of the cui?}gfd %?a%l??ﬁﬁlﬁgﬁt £8n %W fFdteh & HmE A ‘é‘%ﬁﬁﬁi”!ers into

tact wit tsid t fdbltt | t he, | t N
por ti on Y)“r?t EEHPRP T RaRCRaPEns & ASEARF S MOTITNHFS R T ood bel L. In°

t his manne the curved portion of the belt
receiver E%% ?% %5§§|FE? 32?&%%3%?&3 this portion can be reduced.
18 1 11111111 UL L AL Ebr Oty ehibda RS ffisgh apparat us
conpri si ng:

with the case where the paper feed apparatus is

disposed either horizonta;ly or substantially
hoiizontally and is used. In the cases where the
paper feed apparatus is used while being incliqéd.
greatiy or in a vertical or approximately:vertical
state, the slack of the feed belt can bé_dispersed
to the portien qf.the curved travelling'poftion
by bringing the belt supporters into contact with
the outside of the feed belt travelliné_the linear
travelling ﬁortion on the;céunter paper feedjside--
and supporting this feed belt. 1In this:manner,
the sliding resistance between the curved portion
of the belt reéeiver and the feed belt travelling

past this portion can be reduced.
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a palr of side frames disposed face to face with a gap betmeen them a -
driving sprocket rotatably supported at one of the ends of the side frames;
a non-rotary belt receiver disposed at the other end of the side franes,

and an endl ess feed belt, having feed pins f Qg f eedi-ng—corTespondi ngl'y
apertured paper, dlsposed bet ween the side franes and_s r|V|ng
sprocket and the belt receiver with a predetern1ned lﬁhuﬁ “ EE“ bel t
being skrcul ated by rotation of the driving sprock counter
feed side of thleQBE[ feed apparatus has a feed belt support, adapted to
support the fe by directly and constantly contacting the outer

surface of, or the feed pins on, the linear travelling portion of the
counter paper feed side of the feed belt, so that, in use, the feed belt

support prevent $, gaphgahaed ¢hakha @gtgglg I§G} naul d ot herw se occur
due to the slack thergo aloﬁg tﬁbﬁ l'i near f?%@%1|fﬁg portion on the

counter paper fﬁeﬁaikdéftBQB@OErﬁﬁeQSdi%Fb%@HPEaB@‘ﬂd(ihdéﬂwﬁ¥ﬁ‘é
non-rotary belt receiver and the feed be . A paper feed appara us as

clained in clai between themgi N the feed belt support is integrally and

non-novably fixed to one or both side frames. 3. A paper feed apparatus as

clainmed in claia driving sprocket rotatably supported at one of the
ends of the side frames;
a non-rotary belt receiver disposed at the other end of

o the side frames, and
an endleés feed belt, having feed pins for feeding
correspondihgly apertured paper, disposed between the
side frames and set over the driving sprocket and the
belt receiver with a predetermined slack, the feed belt
being circulated by rotation of the driving sprockét;
wherein the counter feed side of the paper feed

apparatus has a feed belt support, adapted'to support
the feed belt by directly and constantly contacting the
outer surface of, or the feéd pins on, the linear
travelling portion of the ecounter paﬁer feed side of the
feed belt, so that, in use, the feed belt support
prevents gathering of the feed belt, which would
otherwise occur due to the slack thereof, along the
linear travelling portion on the counter paper feed side

thereof so as to reduce friction between the non-rotary

belt receiver and the feed belt.

2. A paper feed apparatus as§ claimed in claim 1,
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wherein the feed belt support is integrally and non-novably fixed with an
auxiliary franme fitted to said side franes. 4. A paper feed apparatus as-
claimed in claiml1, 2 or 3, wherein the feed bel t a pair
of supports, arranged longitudinally and face to f mnumglﬂﬂ lﬂf |l e of
the | ower edges of the side franmes so as to support

paper feed apparatus as clained in claiml1, 2 or 3, wherein the feed belt
support is disposed longitudinally along the full length of the | ower ggdges
of the sidewHerBin &Kk SEEEDHSLE ooepPbre D ihte§ealllbehnd 6. A paper feed
apparatus substantially as herei nbefore described with reference to, and as
shown in, finpt-asovably fitedute dnefopgubeth7shdd Bramegures 9 to 11, or
figure 12, of the acconpanyi ng draw ngs.

3. A paper feed apparatus as claimed in clainm 1,
wherein the feed belt support is integrally and
non~-movably fixed with an auxillary frame fitted to said

side frames.'

4. A paper feed apparatus as claimed in eclaim 1, 2 or - <
3, wherein the feed belt support comprises a pair of

supports, afranged longitudinally and faqe_to face along

the middle of the lower edges of the side frames so as

to support the feed belt.

5. A paper feed apparatus as claimed in elaim 1, 2 or
3, wherein the feed belt support is disposed
longitgdinally along the full length of the lower edges
of the side frames end supports feed pins of the feed

" belt.

6. A paper feed apparatus substantially as hereinbefore
described with reference to, and as shown in, figures 1
to 5, figure 6, figures 7 and 8, figures 9 to 11, or

figure 12, of the accompanying drawings.

b



