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@ Paper guide means in image-forming apparatus.

@ A paper guide means comprising an upper guide part and
a lower guide part is provided in the downstream side of a
paper-discharging direction of a fixation roller and a paper
guide passage formed by a longitudinal rib-like upper guide
member (27) forming the upper guide part and a longitudinal
rib-like lower guide member {29) forming the lower guide part
is narrowed to satisfactorily discharge a recording paper
without giving the recording paper the curling after fixed.
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PAPER GUIDE MEANS IN IMAGE-FORMING APPARATUS

he rrecent invention relates to 2 neper-
discharging sovarctus in an imace-forming anvaratus
such 25 a conying machine znd 2 printer, in vparticulszr
to a naper guide means in ern imace-forming epparatus
for suiding a recording noner, which was subiecied to
the thermal fixation, toward s pever-discharging
ennaratus nrovided with a2 nlurality of pairs of vaper-
dischargsing rollers consicsting of an uvver vaper-
discharging roller and a lower paper-discharging roller

arranged in an axial direction of said paper-discharging

rollers at appointed intervals.

For example, a peper guide means for guiding =2
recording paper toward a paper-discharging aopparatus
in & copying machine as shown in FIGS. 8, 9 has been
pr0pésed.

As obvious from FIGS. 8, 9, this paper guide
means comprises upper guide members 27 and lower guide
members 29 in the form of longitudinal rib arranged so
as to vosition a guide-finishing end side thereof in

the vicinity of 2 nip portion of an upper paper-
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discharsing roller 25 and 2 lower naner-discharging
roller 26 (a2 mnortion where the wmaner-discharring
oneration of a recordins vaver D by both =aid unver
naper-discharzing roller 25 and said lower »naner-
discharging roller 26 is cerried out). And, if <tre
vaner guide means 1is conétructed in a face-plate
cshane, water vapour generated from the recoréing
vever D when subiected to the thermal fixation becomes
difficult to diffuse and as a2 recsult, water vapour is
confined in the paver fuide means, whereby dewing on
a face portion of the feace plate-chaped paper guide
means in the vicinity of a water vapour source
according to circumstances. However, since both said
guide members 27 and said guide members 29 are in the
form of longitudinal rib, said water vavpour can be
effectively diffused, whereby leading to such an
advantace that a trouble due to the dewing can be
prev?nted.

However, although it depends upon the properties
of the recording paper, in the case where a particular-
ly weak-kneed recording vpaper, such as a tracing paper,

is an object to be discharged, a front end corner
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portion of the recording paper D extending outwardly
from said lower guide member 29 is hung down and the
hung down corner portion is engzged with a suovort-

ing axis 24 of the lower vpaper-dischargsing roller 26

to be apt to be delayed, and as a result, the front

end corner portion of thé recording paper D is great-
1y curled downward, so that frequently the curled
portion is rolled in the upver paper-discharging roller
25 and the lower paper-discharging roller 26 to produce
a so-called corner-bending or the recording npnaner D,

of which front end corner portion is greatly curled,

is discharged as it is even though the front end corner
portion of the recording paper D is not rolled in the
rollers 25, 26.

In addition, since a height of a paper guide
passage P defined by the upper guide member 27 and the
lower guide member 29 is large, the recording paper D
waves greatly up and down in the paper-supply direc-
tion until the front end of the recording paper D
drawn out from a thermzl fixation apparatus 13 is nipp-
ed by the paper-discharging rollers 25, 26, and since
the recording paper D.is cooled until it is nipped by

the paper-discharging rollers 25, 26, particularly
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the front half portion of the recording paper DI
freatly waves and is discharcged as it is according

to circumstances.

It is an object of the vpresent invention
to solve the zbove described conventional problems
by simple and rational improvements.

To this end, the oresent invention is
characterized by that a lower guilde plesta nrovided
with a portion, in which the lower paper-discharging
roller is to he ~mt, formed therein is arranged so as
to dislocate a guide-starting end side of szid guide
plate in the vicinity of a lower roller for use in the
thermal fixation and a guide-finishing end side of
said guide plate between a supporting axis of said
lower paper-discharging roller and said unper paper-
discharging roller, respectively, said guide plate
being provided with lower guide members in the form of
longitudinal rib standing thereon with intervals in
an axial direction of said supvorting axis, and
upper guide members in the form of longitudinal rib
being arranged so as to form a narrow paper guide

passage between a lower edge of said upper guide
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members and an unner edre of said lower guide members
a3 seen from the axial direction of said sunvorting

axis.

“lith the above described charzcteristical
construction, even thougﬁ the front ead corner vortion
of the recording nzner runs off the lower guide
member o be hung dovm, it can be upwaridi guided above
the supnorting axis.of the lower paver-discharging
roller by mezns of the guide plate, whereby prevent-—
ing the curling ohenomenon due to the engagement of
the front end corner portion of the recording vaper
with the supporting axis.

In addition, since the paper guide passare defin-
ed by the upper guide members and the lower guide
members is narrow, even though the recording paper
waves in said guide passage, Tthe wave can be reduced

to a hardly noticable extent.
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One preferred embodiment of the present inven-
tion is shown in FIZS. 1 to 5, in which

FIZ. 1 is a sectional view showing a thermal
fixation apparatus and =2 paver-discharging avparatus;

FIG. 2 is a rear viéw showing the paver-
discharging azoparatus as shown in FIG. 1:

FIG. 3 is a perspective view chowing an uvper
guide member:

FIG. 4 is a2 perspective view showing a lower
guide member:; and

FIG. 5 is a rough longitudinal sectional view
showing a whole copying machine.

Another preferred embodiment is shown in
FIGS. 6, 7, in which

FIG. 6 is a perspective view showing a lower
guide part: and

FIG, 7 is a sectional view showing main parts.

*

In addition, FIG. 8 is a perspective view show-
ing the conventional paper guide means; and
FIG. 9 is a sectional view showing the conventional

paper guide means as shown in FIG. 6.

The present invention will be below describ-

ed with reference to the drawings, in which FIGS. 1, 2

(6)



0230313

show a paper guide means A and FIG. 5 shows an outline
of a whole copying machine as an example of an image-
foraning anparatus. This conying machine comnrises
& body 3 nrovided with a manuscrint-weight 2 for a
contact glass 1 in an unvner vortion thereof, =aid
body 3 neing nrovided with a Dphotoreceptor 4 l1laid
therein, s2id rphotoreceptor 4 being surrounded by
an electrifying vortion 5; a develoning vortion 6, a
transferring vortion 7, a recording vaper-senaraiing
vortion 8and acleaning portion 9 arranged in this
order in the rotating direction R thereof, an optical
movable exposing aynvnaratus 10 being »nrovided in a
lower space of said contact glass 1, and a2 vaper-
transferring anparatus 12 for transferring a recording
vaper D within a cassette case 11 to szid transferring
portion 7, a naper-transferring avparatus 14 for
transferring the recording paver D separated from the
photoreceptor 4 to a thermal fixation apparatus 13,
a paper guide means & for guiding the recording paner
D thermally fixed to a peper-discharging avparatus 15 and
a paﬁer—discharging tray 31 for receiving the record-
ing paper D from said naper-discharging apparatus 15.
Said thermal fixation aponaratus 13 comprises
a heating roller Rl and a pressing roller R2 arranged

up and down in the paired form, said heating roller Rl
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being formed of a metallic cylindrical roller body 18,
of which surface is coated with fluorine resins and
the like, provided with a heater 19, such as a heat-
ing lamp and a coil, included therein, and said nress-
ing roller R2 being formgd of a metallic roller body
20 on which an elastic cylindrical body 21 of large
thick made of silicon rubber and the like is nut.

Both said heating roller Rl and said vressing roller
R, are installed on side plates 22, 22.

Said paper—discharging apparatus 15 for discharg-
ing said recording paper D, which was subjected to the
thermal fixation, to said tray 31 comprises a pair of
supporting axes 23, 24 consisting of an upper support-
ing axis 23 and a lower supporting axis 24 rotatably
mounted on said side plates 22, 22 so that an axis
shaft line thereof may be paralell to axis shaft lines
of said rollers Rl’ R, for use in the fixation, said
upper supvorting axis 23 being adapted to be dislocatable
up andhdown along a long hole b formed in said side
plafes 22, 22, and a plurality of sets (4 sets in
this preferred embodiment) of a pair of an upper paper-
discharging roller 25 of small width and a lower paper-

discharging roller 26 of large width mounted on said
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supvorting axes 23, 24 with apvointed intervals in

the direction of axis shaft line thereof.

And, of said lower paper-discharging rollers 26
two central ones are single-flanged rollers provided
with a flange 263 on one side of a roller body 264
while two ones of both sides are double-flanged
rollers provided with flanges 26B, 26B on both sides
of the roller body 26A so as to bend the recording
vaper D to be wound in the direction of width,
whereby discharging said recording pavper under the
condition that it is strong-kneed,

In addition, a peripheral speed of said lower
paper-discharging roller 26 is adapted to be slightly
larger than that of the thermal fixation roller Rl'
That is to say, for example in a copying machine
canable of copying 16 pieces of A4 size copying paper
a minute if the peripheral speed of the thermal fixa-
tion'roller Rl is 136.2 mm/sec, the peripheral speed
of the roller body 26A as shown in FIG. 2 is 136.9 mm
(faster than that of the thermal fixation roller Rl
by about 0.5 %) while the peripheral speed of the
flange 26B is 148,5 mm/sec (faster than that of the

thermal fixation roller Ry by about 9 %) .
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ASaid vaner guide mezns A for suvplying said paper-
discharging apparatus 15 with the recording vapaer D,
which wes subjectéd to said thermal fixation, comvrises
an unper guide member Al and a lower guide memnber A2,
éaid upper guide member Al, as shown in FIG3. 1 to 4,
comprising an unper guide vart 27 formed of a longitudinal
rib-like part formed by downwardly folded both sides
of a nlate element punched in a H-letter shane by
pressing, a lower side edge d of said upper guide part
27 other than a front side edge d of a guide-starting
side of said upper guide part 27 rising forward being
fixedly ﬁounted on 2 member 30 extending between said

side plates 22, 22 slightly above a2 line Q linking the
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nip portions of szid rollers R1, R2 for use in the
thermal fixation and said paper-discharging rollers 25, 26
with ezch other so that a portion of guide-finishing end
side thereof may be overlanped on said uvpver vpaner-
discharging roller 25.

Said lower guide menber A2 comprises a guide
plate 28 provided with a portion e, in which said
lower paner—-discharging roller 26 ~is %o be put,
arranged so that a guide-starting end side of said
guide plate 28 may be positioned in the vicinity of
said lower pressing roller R2 for use in thermal
‘fixation and the guide-finishing end side of said guide
plate 28 may be positioned between said supporting
axis 24 of said lower paper-discharging roller 26 and
said upper paper-discharging roller 25, said guide
plate 28 being provided with longitudinal rib-like
lower guide parts 29 standing thereon at appointed
intervals in the direction of axis shaft line of said
supporting axis 24, in particular said guide plate 28
comprises a main guide surface portion f arranged so
as to be greatly separated downward from said line Q
at the guide-starting end side thereof and apvroach

to the line Q at the guide-finishing end gide thereof,
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an inclined surface portion g descending forward and
cohnected with thé starting end éide of said main
guide surface vortion f under thé condition that it

is still further sepzrated from the line Q to an extent
more than szid mzin guide surface vortion f at the
guide~starting end side thereof, a reinforecing rib
surface portion h bent downward at the starting end
side of said inclined surface portion g and a bent
surface portion i connected with the guide-finishing

end side of said main guide surface portion f so as tobe iu

the almost same level as the veripheral surface of

said lower paper-discharging roller 26.

On the other hand, said lower guide parts 29 are
built on said guide plate 28 so as to position halfway
between adjacent upper guide parts 27, - the
guide-finishing end side of said lower guide parts 29
being positioned in the vicinity of said lower paper-
discharging foller 26, said guide-finishing end side
of s2id lower guide parts 29 being made nearly
coincident with szid line Q as seen in the direction
of axis shaft line of said sunporting axis 24, and
the guide—sfarting end side of an upper cside edge k
other than a fronf side edge of‘the‘forward descend-
ing éuide—starting ené side being‘projected slightly

above said line Q, whereby the narrow paper-guide
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passare P is formed between the lower side egéeté of
sald unver guide varts 27 and the uvner side edce k
of said lower guide parts 29 =zo that a forward expand-
ine recording osaver-receiving nortion 2 mey be rormed
by said uoner front side edce ¢ 2nd scid lower
gide edce j.

Referring to FIZ. 1, 51 desirnetes & length of
the upver side edre k orojecting uwpward from said
line Q 2t the guide-starting erd side and has a
dimension of for examvle about 2 mm. In acdition,
£, designates a width of the smallest portion of sazid
raver guide passzfe P and has a dimension of for example

1l.5 to 2 mm,

9]

According to the above described construciion,
the recording paper Ddrawn out from the thermal
fixation apparatus 13 is guided by the upner side edge
kK cf the lower guide parts 29 and the lower side edge
d of the upper guide parts 27 to be introduced into
the narrow paper guide passage P, in which the up and
down movement of the recording paper a is restricted,
and introduced into the paper-discharging apparatus 15
under the condition that the up and down movement of
the recording paver a is restricted, and then discharg-
ed onto the paper-discharging tray 31.

And, even though the front end corner portion of
the recording paper D guided by the lower guide
member A, is projected out of the lower guicde parts 29
to be hung down, =aid main guide surface portion f of
the guide plate 28 is adapted to approach to the upper

side edge k of the lower guide parts 29 with an
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anorozach to the guicde-finicshing end side, so that =2t

o

last the front end corner nortion of szid recordins

naver D is sradually lifted uv to the vicinity of

czid line Q by scid main guide surface nortion £ to be intro-
ducedinto the naper-discharging apvaratus 15'without being

engeced with the lower suvpvorting axis 24 or greatly

curling dovnward (curling downward at both side end

portions in the progressive direction of the recording

paver P due to the guide plate).

And, since the guide-starting end side of said
upper side edge k is projected upward from said line Q,
the recording peper I subjected to the fixation is
sent in the pavper guide passage P, in which the up and
down movement of the recording paper D is restricted,
whereby still more effectively preventing said curling
from generating.

In addition, although in general an unward curl-
ing is generated so that the front and rear ends of
said'recording paver D in the progressive direction
thereof may be lifted when the recording paper D is
passed through the fixation rollers Rl’ R2, in the
above described preferred embodiment the front erd of
the recording paper D is pulled in the progressive

direction when discharged by selecting the peripheral
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speed of the lower paper-discharging roller 26 slight-
ly larger than that of the fixation roller Ry and nrovid-
ing the lower guide part 29 with the upward vnrojection,
the lower surface side of the recording vaper D is
drawn by said vrojection, whereby effectively correct-
ing said upward curling. |

On the other hand, since water vevour is generzat-
ed from the reccrding »nzner D when subjected to the
thermel fixation but the guide-sterting ernd side of
ezid guide plate 28 is sreatly senarated from szid
line Q, sa2id water vapour is dufficult to te confined
in the vicinity of the source thereof or since szid
inclined surface portion g is adapted to be greatly
separated from the front side edge j of the lower guide
parts 29 and descend forward, the front end corner
portion of the recording pasver D slightly hung down
from the front side edge j can be prevented from
contacting with a2 dew even if the inclined surface
portion g in the vicinity of the water vavour source

is dewed and a dew is finally fallen from the inclin-

ed surface portion g even if it is grown, so that the
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troubles due to the cdewving can be prevented.

In addition, the present invention is not limit-
ed by the above described preferred embodiment. For
example, in order to make the diffusion of water
vapor and the discharge af condensed water effective,
such constructions as shown in FIGS. 6, 7 may be adopt-
ed.

That is to say, as showvn in both drawings, each
inclined surface portion g is provided with an ovpening
40 vwhile a pointed end portion thereof is folded to
form a vertical vplate portion S. And, a second
inclined surface portion m having an inclination larger
than that of the inclined surface portion g is connect-
ed with the opening 40 so as to turn toward szid
vertical plate portion S from one edge portion of the
opvening 40 and a predetermined desired gap,l3 (for
examgle 8 mmn) is formed between a vpointed end portion
m' of the second inclined surface portion m and the
lower thermal fixation roller R2.

With such a construction, water vapor tTrapped
within a space defined by the front side edge j and

the inclined surface portion g is diffued toward the
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lower side through the opening 40, whereby preventing
the dewing. And, even though it is dewed due to the
sudden temperature change, water drons are fallen
along the second inclined surface portion m to the
lower vertical plate portion 3, whereby preventing
water drops from falling down onto the lower thermal
fixation roller Ry, sO that the fixing function is not
damaged. Accordingly, no trouble due to water vapor

and condensed water occurs.

As above described, according to a paper guide
means in an image-forming apvaratus of the present
invention , Since a guide plate, of which guide-
starting end side is positioned above a supvorting
axis of a lower paver-discharging roller, is provided
between a thermal fixation epvaratus and a paper-
discharging apparatus and lower zuide parts are
installed on said guide plate in & standing manner,
the front end corner portion of a recording paper can
be surely prevented from being engaged with a support-
ing axis even if said front end corner portion of the
recording paper is projected out of said lower guide
parts to be hung down, whereby the front end corner
portion of the recording paper can be prevented from
being rolled in paper-discharging rollers to be bent

at the corner or curled to a great extent.
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In addition, a vaver guide pacscsage defined bty the
upner gulde perts and the lower pguide parts is formed
g0 as to be narrow, =so that the up and down movement
of the recording paver leading to the waving phenomenon
of the recording vaper cen be rectricted, whereby
reducing the waving of the recording peper to a

hardly noticable extent.
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CLAIMS

Claim 1. A paver guliie me2nsz in an imacse-forming
annaratus for suiding 2 recordinzg noner, which weas

subjected to 2 thermal fixation, toward o paver-

disckarring aw»naratus arovided with a2 nlurality of
nzirs o7 »zner-fiiccharsing rollers concgisting of an

uzver naver-discharging roller (25) and a lower paper- .
discharging roller (26) arranged in an axial direction of

gaild »aner-discharging rollers a2t annointed intervals,
raracterized by that 2 lower guide plate (28) provided

with a portion (e), in which said lower paper-discharging
roller (26) is to be put, formed therein is arranged so as

to dislocate a guide-starting end side of ssid guide

plate in the vicinity of a lower roller for use in the

iy

nermal Fixaticn and a guide-finishing end side ¢

said guide plate between a supporting axis (23,24) of said
lover peper-discherging roller and sz2id upver neper-
ischarsing roller, respectively, said guide vplate be-

ng provided with lower guide members (29) in the form of

o

'—l.
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loncitudinagl rib stordine therecn with intervals in
en zxiol dircetion cf ccid sunnorting axis, ann
unver guide members (27) ‘in the form of longitudinal rib
being zrranced so s to form & narrow niper cuide
pecsce between 2 lower edse of said unvner suicle
members and &n unner eége of erid lower guide menbers

as seen from the axial direction oi szid suvvorting

Clzim 2. A peper guide means in an imezge~forming

i 2 “

zopersius as cet forth in Claim 1 , in which 2

3

distance tetween an urper surface of said cuide plate (28)

~

and the upper edge of said lower guide members (29) 1is
increzsed towaré the guide-starting end side cI Thwe
cuice vlate.

Cléim 3. A paper gulde means in an imzge~-forming
avuparatus as set forth in Cleim 1, in
which said guide-finishing end side of szid. guide
plate (28) is positioned in the vicinity of said upper
papef—discharging roller (25).

Clzim 4. A meper guide means in an imafe-
forming avparatus zs set forth in Claim 1, in which
a guide—-starting end side of an upper side edge of
said lower guide part (29) is projected upward from a line

linking a nip portion of the thermal fixation rollers (18,20) and

a nip portion of the paper-discharging rollers (25,26) .
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Claim 5. A paver guide means in an imasze-—
forming avvparatus as set forth in Claim 1, in which
2 perivheral speed of scid lower paner-discharging
roller (26) is larger than that of the thermal fixation
roller.
Claim 6. A paver guide means in an imzge-forming
cvvarztus as set forth in Claim 1,
in which =aid unner.guide mermbers (27) are position-
ed halfway between adjacent lower guide members (29).
Clzim 7. A paper guide means in an imezge-forming
apparatus as set forth in Claim 1, in which an inclined
surface porticon of a guide-starting end side of sa2id
guide plate (28) is provided with an opening and a pointed
end of said inclined surface pcrtion is folded vo form

a vertical plate portion.

(21)
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