Thermal toner fixing device for xerographic apparatus This invention
relates to a thermal toner fixing device for a xerographic apparatug.-éiLz:sqF
many formnms of xerographi c apparatus, the surface of an electrostaticé%ly
charged’ phot osensitive drumis exposed to_ijmge-carrying light to forman
el ectroStatic tatent image thereon, toner is caused to adhere to the | atent
I mge to develop it, and the toner inage is transferred to a sheet of paper
and fixed thereon. The toner fixing operation in this process is commonly
conduct ed usiTigermabetonért pivingi déviicderoeexeéibgraprionappagatusn Figure
3 of the acc ' ' , TS T —Thdi cat ed
generally by the reference nunber 2, rotatably supported on a shaft 1 and
heat ed by an appropriate heat source to a tenperature of around [err], and
a silicon rubbefhpscinvention| relatesi tatadthermall toney. fhxingidevihce for
nunber 5, supported on a shaft 4. The surface 3 of the heated roller 2 and
the surface 6@ cFe¥QRFrPRiG ARPAVRLWS.5 are forced against each other with a

force calcul ated to:produce a predeterm ned contac ressure along the
onath ot Stha! rEr 1 meaY “Hiiere ol ReroGFAPhLS  SBPoEaFra, Eht currana o an
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thereon, toner is caused to adhere to the latent image to
develop it, and the toner image is transferred to a sheet of
paper and fixed thereon.

The toner fixing operation in-this process is commohly
conducted using a thermal toner fixing device like the one
shown in Figure 3 of the accompanying drawings} This device
has a heatéd roller, indicated genefally by the reference
number 2, rotatably suppofted-on a shaft 1 and heated by an.
appropriate heat source to a temperature of around 180°c, and
a silicon rubber pressure rolier, indicated generally by the
_réference number 5, supportéd on a shaft 4;'The surface 3 of

N the heated roller 2 and tﬁe surface.G of the pressure roller
5 aré'forced'against each other with a force calculated to
produce_a'predetermined contact pressure élong the length of
the rollers. When é sheet of paper 7 bearing a toner image is
inserted'bétween the rollers 2 and 5 and the rollers are -
'rotaﬁed s0 as tolpass the'shéet between the rollers, the
toner is melted and fixed to the paper by the heaf of the
heated.roller 2. |

When a sheet of paper 7 that is narrower than the axial

length of the heated roller 2 (which is in the lateral



| ength of the heated roller 2 (which is in the lateral -2- difection of
the apparatus as a whole) is passed between the rollers, the pressure
‘roller 5 absorbs nore heat at the portions where the paper is not.present
than ‘at the portions where it is. The teggerature at the surface of the
pressure roller 5 therefore rises to around [err] at portions where- |ﬁ&ﬁs
in.direct contact with the heat roller 2, as conpared with only around
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thermal expansion. As a’resul eat ed I's pushed away -(upwards
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a tapered step 8 formng in e pressure r 5.0n either srde of the

portion i rwneﬁéastwst.hmbetmrﬂ:w ot atie Burtdcs et mé\f\ﬁféssﬁ?e _
surface 3 of the heat roller 2 and the.surface 6 of the pressureroller 5

at the porrobnemhsrthehefmpermsomuouﬁatao%caa portions whereoit
sl i ppage between the paper 7. and -the rotating heated and préssure rollers
so that thispipedirecti contact hithithepdeat amillkerd anas rmgnpanedﬁnith
obj ect of Lhe! arouna’309¢ at ortions whers 1t tfﬂ‘a‘a{mﬂy contacts the
jheat roller 2 through the paper.
The dianeter of the pressure roller 5 at the end portions .
to eitner side of the paper 7 therefore increases consid— ."‘?
erably owing to thernal expansion. As a result, the heated
roller 2 is pushed away (upwards in the usual orientation of
such apparatus, and as seen in Figure 3), with a tapered
step. 8 forming in the pressure roller 5 on either side of tne
f _portion in3contact,with.the_peper_? 3#?,@_9@?:9 ;s_gorned
. between the.surfacegsjprlthe-heat_rollegtg!andptpe_surrace_e
of the pressure roller 5 at the portion _whs.i’.e: the paper is
present. That'is apt.tojgive.rise_to]slippaéegbetqeen_the
_paper 7 and the rotating*heated'and pressure'rollers'so.that W
lthe paper 1s liable to be inproperly conveyed and may jam. |
An object of the invention is to provide a thernsl toner
.fixing device for a xerographic apparatus in which heat
.accumulating in the pressure roller is dissipated or
dispersed so as to achieve uniforn thernal defornation
;throughout the: pressure roller and thus enable both wzde and
narrow sheets of paper to be conveyed accurately and quickly.-

The invention provides a_thernal_tonerytixing-device for a



fixing device for a xerographic apparatus in which heat accunulating in the
pressure roller is dissipated or dispersed so as to achieve uniformthermnal
sdef orpmti on thraughout the pressure roller and thus enable both w de and
narrow sheets of paper to be conveyed_agcgrgtely and qui ckly. The invention
proviaés ‘a thermal toner fixing device for a - 3- . xerographi c appar at us
for fixing a toner inmage to a sheet of paper by heating the sheet of paper
~as it is passed between a rotatable heated roller and a rotatable pressure

roller in creragraphttcapblratisCio#e¥ig@ngoaPtoneyr amagat tdi &SRakkoBr
“mechani sm for dissipating heat accumulating in the pressure roller arranged
t o war m r el papeel bychehtpagt thessheéethefppapenr asr ikl ¢ paksBeliebetween a

di ssipated fromrelatively warm portions of the pressure roller, which heat
di ssi pat i onragtatablenrheatpdi vodlerhahflow rbtatable poedsureveodilem inn
rolling contact with the pressure roller, having heat dissipating fins
connect i ng- FeBtagtetharevithacwhighadevicearonprisesna heaksdigsipationg
air to flow al ong,the hollow interior of the drumand tQ take up heat being
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pressure roller with heat dissipated from relatively warm
portions of ﬁhe pressure roller, which heat dissipation
mechanism comprises a hollow thermally conductive drum, in
rolling contact with the pressure roller, having heat
dissipating fins connecting_its-internal,surface to a central
shaft aﬁd means for causing air to flow along'the holliow
interior of the drum and to take up heat being dissipated by
the drum. |
In the thermal toner fixing device for a ierographic
apparatﬁs according to the invention, since heat accuhulating
in the pressure roller is dissipated by the heat dissipation
mechanism, thermal deformation of the pressure roller is
N prevented and the surface temperature of the pressure roller
becomes relatively even throughout.
since the whole surface of the pressure roller is therefore
. pressed dnto the surface of.the heated roller at the
predetermined pressure, sheets of paper caﬁ be conveyed

accurately and quickly by the rotation of the heated and

pressure'roilers without slipping or jamming.



in the pressure roller is dissipated by the heat dissipation nmechani sm
thermal deformation of the pressure roller is prevented and the surface
~tenperature of the pressure roller becones rel atively even throughout. ‘
Since the whole surface of the pressyge roller is therefore pressed onta .
t he surface of the'heated roller at the predeternlned pressure, sheets éé’
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a thermal "toner "fi1xing - device accor | to t I-nventi on; gure 2 is a

schematic adatdﬁﬁaﬁyjn§t5r§¢E5 - iﬁﬂﬁﬁléhXIng ‘devi ce shomn in Figure 1,
and Figure 3 is-a viewsimlar 0 Figure 1 of a previously proposed t her mal

| toner fixing deyure Referd igsthdmatigufeont aiéwof i 8 EHErnel Moher-
“toner-fixing device according to the invention, the constltuent elenents
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Figure 2 is a schematic side View of the’ thermal toner |
fixing deVice shown in Figure 1, and
Figure 3 is a'view similar to Figure 1 of a preViously
“proposed thermal toner fixing deVice. R o f'”--' ﬁ' - Q;}
Referring to Figures ‘1 and 2, in one form of toner-fixing

deVice according to the invention, the constituent elements

corresponding to those of the preViously proposed.deVice_ '



Vdescribed abbove with reference to Figure 3 are assigned the sane reference
nunerals as in the earlier description and wi.ll not be explained here
jagaln,.The t oner-fixing device shown in Fifgures 1 and 2 conprises a hol | ow
alunrnrunrheat di ssipation drum indicated generally by the reference
nunbe™10, rotatably supported on a shaft 11 at an appropriate location in
a xerographi.c apparatus (not shown). The shaft 1 is parallel to the.shaft 4
of the presdescribeicabbovenaith referdnce hd Figurs 3 die designed the

di ssi pation drum 10 (the uppernpst part as seen in Figure 1) is pressed
onto the susamecreference nuzerals as in thelearkiémrdescription and
produce a predeterm ned pressure, enabllng the drumto absorb heat by
conduct i on Widk npE Pﬁeﬁﬁnléinﬂd herw againy um 10 rotates |n the direction

i ndi cated by an arrom1|n u 2 when t he pressure roller rotates,in the
direction indFBgt "BF" H-xdg\‘?o iehawny i | Blguyres dlfLFFHQOZ | GompEises
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ur face of PRoCheLReERrance. Py, i itarabill shpmestlin (9 4 thats 1 om
the pressur ger gl sg,ﬁiogmtefo %hg.t%mr Y Wl A " ©f

t he surface 2 of ar e ‘not
shown). -

The shaft 1 is parallel to the shaft 4 of the pressure
N roller 5, and part of the surface 12 of the heat dissipation
-drum 10 (the uppermost part as seen in Figure 1) is pressed
onto the surface 6 of the pressure-roller 5 with a force
selected to produce a predetermined pressure, eﬁabling the
drum to absorb heat by conduction from the pressure roller 5.
The drum 10 rotates in the direction indicated by an arrow in
Figure 2 when the pressure roller 5 rotates in the direction
indicated by an arrow. The heat dissipation drum 10 is open
at both lateral ends 13 and 14. A plurality of equiangularly
sbaced heat dissipation tins 16 extend radially between the
shaft 11 at the centre of the hollow interior 15 of the heat
dissipation drum 10 and the inner surfacé of the drum.

The heat absorbed by the heat dissipation drum 10 from the
pressure roller 5 is thus dissipated both ocutwards from the
‘portions of the surface 12 ot'the drum 10 that are not in
contact with the roller and fhrough the heat dissipation fins
16 into the hollow interior 15 of the drum. 2
A duct 17 provided in communication with one end 13 of the



contact with the roller and through the heat dissipation fins 16 into the
~hollow interior 15 of the drum A duct 17 provided in comrunication with
one end 13 of the  heat dissipation dru O i.s provided internally wi.th a 3§
‘rotating fan 18 powered by a notor (not. shown). An air stream generatgd by
the rotation of the fan 18 passes fromthe end 13., through the: hol | owrum -
interior 15 and out at the other end 14, carrying mnth it the air within

_ the hol l'ow %ﬁ&‘@”ﬂgs %a‘tﬁ%h a9 i\g ﬁf‘t?v%&’%i ﬁ{@ﬂ## ?shﬁg%eﬂ by the

fins. 16 Wh a narrow prece of paper t.he length
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heated rol ler t enpe I's directly conducted fromthe

- heated r0||erAﬁ aﬂrtbev@wilqaﬁdﬁaradﬁ henéreoeat fohobt ethé ‘sancigher side
"of ‘the paper while high temperature heat is also conducted fromthe

heated rol | ga sgesom thd Tend A preinfoudts e sholrowodian’ Snterdoygh1she
paper 7. That heat is thereafter conducted fromthe pressure. roller 5 to

the heat di apdpeutontdthve tihex andd4 ) carryingiwitht &b thel sirswithins -
di ssi pated both outwards fromthe surface 12 of. the heat dissipation drum
10 and fronthbehbddnmddn&q:ion1151that nas| hﬂ%ﬂt“@rleﬂle/thﬁehPéﬁ 15.
~dissipated by the fins 16._ R ' o
' When a narrow piece of paper 7, of a width sneller than the
ulength of the pressure roller 5, is passed between the | o
' pressure roller 5 and the heated roller 2, high temperature ~/
heat is directly oonducted fron the heated roller 2 to the
end portions ot the pressure roller‘s at either side of the
paper- 7, while high temperature heat is also conducted from
the heated roller 2 to the oentre region of the pressure
J”-roller 5 through the paper 7. o |
That heat is. thereafter condnoted fron the pressure roller
5 to the-heat dissipation drum 10 rotating in eontaot with
- the roller 5 and- is dissipated both outuards fron the surtaoe
12 of the heat’ dissipation drun 10 and from the heat dissipa- W,
tion fins 16 into the hollow interior’ 15._ o
Air is blown hy the fan 18 from the end 13 of the heat
'dissipetion drun 10, ough the hollow interior 15, where it
is warmed by the heat fron the fins 16, and to the’ outside
5through the other end 14 of the drun The hollow interior 15
of the heat dissipation drun 10 is therefore oooled, thereby_
pronoting the’ dissipation of heat fron the fins 16 and, in

turn, the absorption of heat by the ‘heat dissipation drum 10



*Air is blowhr by the fan 18 fromthe end 13 of the heat dissipation drum 10,
t hrough the hollow interior 15, where it is warned by the heat fromthe

; fins 16, and to the outside through the ofher end 14 of the drum The

" holl @w.interior 15 of the heat dissipation drum10 is therefore cooled, -
thereby pronoting the dissipation of heat-fromthe fins 16 and, in turn,

~the absorption of heat by the heat dissipation drum 10 fromthe roller

5. As a resgrbom the eoldletyisQnascha iresuliss e ¢nd Irdgioms oprenented from
rising to a high tenperature and, therefore, from experiencing excessive

thermal exppressurel roddert Soare preventedifron ivisimg to ra imidile hol low
interior 15 of the heat dissipation drum 10 by the fan 18 warns the central

. region of ttempewaturesapd:; thehefiorea), fxium leiperiencingexcesgivet ure
than the region towards the end 13, and that in turn warns the central
portion of therpadsexpansdoner 5 in contact with the central portion of the
heat - di'ssi pation drum 10 and causes it to undergo thernmal expansion. As a

consequence, FReadditignst theumoyementomss the domisis imdhe hoklow u) |
Fadi ol i r CCBEBRIGEC $7e0Tnohe heat SLESPRINOR ALY (S SA% k8 6 of
| _ watns the central region of the heat dissipation drum 10,
which is at a lower temperature than the region towards the
end 13, and that in turn warms the central portion of the
\¢; preésnre roller 5 in contact with the central portion of the
heat dissipation drum 10 and causes it io undergo thermal
expansion. |
- As a consequence, the heat distribution becomes more
~uniform across the full width of the pressure roller 5, the
~amount of.its thermal expansion in the radial direction
becomes more nearly constant throughouﬁ, the surface 6 of
the pressure roller 5 and the surface 3 of the heated roller
2 press onto each other at the predetermined pressure, and
the paper 7 is reliablyuconveyed through the fixing device.
When a wide sheet of paper 7 is conveyed through the N
rollers, the surface 3 of the heat roller 2 and the surface 6
of the pressure roller 5 contact each other through the paper
- over their entire lengths. Since the effect of such contact
ié obvious from the'forégoing explanation, it will not be
discussed here. |
Since the present invention pro§16e$ a heat dissipation

mechanism for.dissiphting heat accumulating in particular



the pressure roller 5 and the surface 3 of the heated roller 2 press onto
each other at the predeterm ned pressure, and the paper 7 is reliably
conveyed t hrough the fixing device. Wen wi-de sheet of paper. 7 is g
~-conveyed through the rollers, the surface 3 of the heat roller 2 and the
surface 6 of the pressure roIIer 5 contact each ot her through t he: papeﬁ"
over ‘their entire lengths.: Since the effect of such contact is obvious from
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t he heat expansion of -the pressure roller remains.rela-
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of the rollers |s passed between the heated and pressure rollers:. As a

result, thenae¥ne adteofinthe heoltersd 150 passed butiversrp X1 chéated €
pressed agai nst each other over their entire lengths at .the. predetern1ned

pressure tlﬁ-mlq:irédmmmollenstm ahresantr, cthe lpres!unﬂnl:;olht/egw in
the proper nmanner.
- . the heated roller do not separate but are pressed against
each other over their entire lengths at ‘the’ predetermined
pressure through the paper, so thet the paper can be reliably

conveyed in the proper manner .
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Clains: 1. A thermal toner-fixing device for a xerographic apparatus for

fixing a toner inmage to a sheet of paper by heatingthe-sheet—of paper as

it is,passed-.between a rotat- able heated roller and a rotatable pressure
rol lef_i-n contact therewith, which device @onpri ses”ﬂll j |ﬂ'| &ﬁ"ﬁon
nechaﬁﬁ§n1for‘dissipating heat accunmulating in the ! L "Mar ranged

to warmrelatively cool portions of the pressure roller wth heat
dissipated fromrelatively warm portions of the pressure roller, which heat
di ssi pati on_geeiwss sm conpri-ses a hol |l ow thermal |y conductive drum in
rolling contact wth the pressure roller, having heat dissipating fins
~connecting itslinkethetmalirfower+pivingdévice bt @nterGaRgphie causing

air to flow along the hollowinterior of the drumand to take up heat being
di ssi pat ed Bpparathsinfor fiximgramtonemeindgeaity aleshost sobspaper dby y as
herein- before described with reference to, and as shown in, Figures 1 and
2 of the acHffedid reheirsheelyof Daper ag abhi ts passed tsetween porzotaty- a
toner-fixin%iqfvice as_clained in claim1 or_ claim2. .
© able heated roller and a rotatable pressure roller in contact
- therewith, which device comprises a heat diSsipation
- mechanism for dissipating heat accumulating in the pressure
- roller arrangéd to warm relatiVely cool portions of the
pressure roller with heat dissipated from relatively warm
pbrtions of the pressure roller, which heat dissipation
mechanism comprises a hollow thermally conductive drum, in
rolling contact with the pressure roller, having heat
dissipating fins connecting its internal surface to a central
shaft and means for causing air to flow along the hollow
‘interior of the drum and to take up heat being dissipated by
the drum. |
2. A thermal'toner-fixing device substantially as herein-
" before described with reference to, and as shown in, Figures
1 and 2 of the accompanying drawings.

3. Xerographic apparatus incorporating a toner-fixing

device as claimed in claim 1 or claim 2.




