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onto the backsides of paper sheet being fed through the machine, leaving
unsightly streaks on the paper Field of the Invention
stock exiting the machine. As is well known, corotron-based electrophoto-
The present invention relatesgenerallyto printing   5   graphic image
reproduction machines, such as prin- and copying devices, and more
particularly relates to  ters and copiers, are quite susceptible to print
quality the transfer of toner from a rotating photoconductor  fluctuations
occasioned by changes in ambient air drum to paper stock being operatively
fed through an  humidity. The usual method of compensating for
electrophotographic printer or copier.             these
printqualityfluctuations is to make trial-and-er- 10  ror manual
adjustments of the "light/dark" setting on Description of Related Art
the machine until satisfactory print quality is ach- ieved. This manual
machine adjustment to compen- In conventional electrophotographic image re-
sate for humidity fluctuations is, of course, wasteful production machines,
such as printers and copiers, a  of time, energy, paper and toner. toner
material is deposited onto discharged side sur-  15  It can readily be seen
from the foregoing that it face portions of an otherwise negatively charged
ro-  would be desirable to provide improved drum-to- tating photoconductor
drum As these toner-covered  paper toner transfer apparatus and methods in
elec- drum surface portions are rotated into close adjacen-
trophotographic image  reproduction  machinery cy with a side surface of a
sheet of paper being fed  which eliminate or at least substantially reduce
the through the machine, toner from the discharged "im-  20
above-mentioned problems, limitations and disad- age areas of the drum is
electrically drawn onto the  vantages heretofore associated with the use of
toner paper by a positively charged corotron device posi-  transfer
corotrons. It is accordingly an object of the tioned adjacent the opposite
side of the paper sheet.  present invention to provide such improved
appara- The sheet is then passed through a heating device  tus and methods.
which thermally fuses the transferred toner to the pa-  25  EP-A-0339673
and EP-A-331897 disclose toner per.
image transfer devices with charged multi-layer While corotron devices are
the conventional and  transfer rollers. widely accepted means for
electrically transferring to-  US-A-3837741 discloses a control arrangement
ner from the photoconductor drum to the paper stock  for transfer roller
power supply, and US-A-3877416 to be toner-imprinted, they are subject to a
variety of  30  discloses a humidity corrected transfer apparatus for
well-known problems, limitations and disadvantages.  printers. For example,
corotrons generate ozone during their    According to the present
invention, there is pro- operation, thereby creating a potential health
hazard  vided apparatus for transferring toner from an exter- for operators
of the machines Into which they are in-  nal surface portion of a toner
carrying member to a corporated. Additionally, corotrons require relatively
35  side surface portion of a sheet member to be imprint- large amounts of
power since their electrical attrac-  ed in an electrophotographic image
reproduction ma- tion force, which draws toner from the photoconduc-
chine, the apparatus comprising: tor drum onto the paper sheet, is created
by ionizing    an electrically chargeable attracter member; the air
disposed in the gap between the corotron and     means for pressing the
sheet member be- the photoconductor drum.                      40  tween
the toner carrying member and the attracter Another limitation associated
with the use of cor-  member; otrons in this application is that they are
relatively in-  a DC power source connected to the attracter efficient in
transferring tonerfrom the drum to the pa-  member and operative to impart
a toner-attracting per. For example, of the total quantity of toner depos-
bias voltage to the attracter member; and ited on the drum for a given
sheet to be printed only  45  means for compensating for changes in ambi-
about 70-75% is actually transferred to the paper by  ent air humidity;
characterised by: the typical corotron. The toner remaining on the drum
the DC power source being connected to the after the sheet has been printed
is automatically  attracter member via a rheostat; and scraped off the
drum, dropped into a toner collection    the means for compensating
including means, housing, and later discarded.                 50
including a motor, for automatically changing the set- This relatively low
toner transfer efficiency of the  ting of the rheostat in response to
sensed variations typical corotron tends to degrade over time, in a rel-
in the ambient air humidity to which the toner is ex- atively rapid
fashion, due to unavoidable contamina-  posed. tion of the corotron charge
wire by dust, moisture and  A corresponding method is also provided. stray
toner particles which tend to settle on and ad-  55  In carrying
ourprinciples of the present invention, here to the wire during off periods
of the machine.  in accordance with a preferred embodiment thereof, Stray
toner and dust settling onto the corotron shield  the corotron device
conventionally used to electrical- structure over time also tend to
undesirably rub off  ly attract toner from a rotating, electrically charged
2    



3                   EP 0 523 234 B1                 4 photoconductor drum
onto a sheet of paper stock be-    FIG. 2 is a highly schematic
cross-sectional view ing operatively fed through an electrophotographic
through a representative improved laser printer image reproduction machine,
such as a printeror cop-  which embodies principles of the present inven-
ier, is replaced with an electrostatically chargable at-  tion and utilizes
an electrostatically charged at- tractor roller structure.
5       tracter roller, in place of the transfer corotron The roller
structure is positioned in a parallel,  shown in FIG. 1, to more
efficiently effect the side-to-side relationship with the drum and is
resil-  transfer of tonerfrom the photoconductor drum to iently biased into
forcible engagement therewith so   the paper stock being fed through the
printer; that the driven rotation of the drum frictionally drives  FIG. 3
is an enlarged scale perspective view of the roller structure in an
opposite rotational direction.  10  the attracter roller and representative
support ap- During rotation of the roller structure and drum an    paratus
associated therewith; electrical bias, of opposite polarity from the drum
FIG. 418 an enlarged scale cross-sectional view charge polarity, is
imparted to the rollerstructure and  through the attracter roller taken
along line 4-4 of the paper stock being fed through the machine is
FIG. 3; and passed between and through the counter-rotating   15   FIG. 5
is a schematic diagram of representative roller structure and drum.
components used to form the humidity compen- As a given sheet of paper
stock passes between     sation means schematically incorporated in the the
roller structure and drum, toner is very efficiently  FIG. 2 printer.
transferred from the toner-covered side surface im- age" areas of the drum
to the side of the sheet facing   20   DETAILED DESCRIPTION the drum by a
unique combination of mechanical pressure force and electrical attraction
force. Specif-  Schematically illustrated in Fig. lis a convention- ically,
the roller structure forcibly presses the paper  al electrophotographic
image reproduction machine, sheet against the drum image areas while the
oppo-  representatively in the form of a laser printer 10, sitely charged
roller structure electrically drives toner  25  which includes a housing 12
within which a photocon- from the drum onto the pressed sheet.
ductor drum 14 is rotationally driven, in the illustrated Compared to the
corotron device which it unique-  clockwise direction, by suitable drive
means 16. Dur- ly replaces, the attracter roller provides a variety of  ing
driven rotation of the drum 14, each circumferen- very desirable
advantages. For example, during op-  tial outer side portion thereof is
sequentially passed eration it does not create any detectable amount of  30
by a scorotron charging unit 18, a digitally controlled ozone, it consumes
considerably less power than a  laserbeam20,a rotating magnetic brush
roller22dis- corotron, and it provides a significantly increased  posed in
a developer sump 24, a transfer corotron 26 drum-to-paper toner transfer
efficiency. Additionally,  downwardly separated from the bottom side of the
the attracter roller's toner transfer efficiency is less  drum by an air
gap 28, the scraper blade portion 30 susceptible to degradation overtime,
and the roller is  35  of a toner collection housing 32, and a discharge
lamp less prone to smear the back side of the paper with  34. toner which
has settled on the roller during idle peri-  While the drum 14 is rotating,
paper sheets 36, ods of the machine.                                from a
stack thereof supported in a suitable paper According to a feature of the
present invention,  tray 38, are fed leftwardly through the housing 12 by
the attracter roller structure is electrically biased to a   40   a
conventional paper feed system which includes a selectively variable
voltage, and humidity compensa-  paper feed roller 40 having a generally
D-shaped tion means are provided for varying the magnitude of  cross
section, and a pair of counter-rotating registra- such voltage in response
to sensed variations In the  tion pinch rollers 42 and 44. The indicated
clockwise ambient air humidity to which the toner is exposed. In  driven
rotation of the feed roller 40 moves the top pa- this manner the electrical
toner attraction force of the   45  per sheet in the stack thereof
leftwardly to between roller structure is automatically varied as a
predeter-  the pinch rollers 42,44 which drive the sheet leftward- mined
function of sensed humidity to reduce print  ly through the corotron air
gap 28. In a manner sub- quality fluctuation caused by changes in humidity.
sequently described, a toner material is transferred to the top side of the
paper sheet passing leftwardly BRIEF DESCRIPTION OF THE DRAWINGS
50  through the corotron gap to form the desired Image on the sheet. The
printed sheets 36 leftwardly exiting FIG. I (PRIOR ART) is a highly
schematic cross-  the corotron gap 28 are passed through a convention-
sectional view through a representative laser   al hot pressure roll fuser
46 which operates to ther- printer in which a transfer corotron device Is
util-  mally and mechanically fuse the applied toner pass- ized to
electrically attract toner from the side of  55  ing through the fuser. The
printed sheets exiting the a rotating photoconductor drum onto a side sur-
fuser 46 drop into a suitable printed paper collection face of paper stock
being operatively fed through  tray 48. the printer;
The operation of the rotating drum 14 is conven- 3    



5                   EP 0 523 234 B1                 6 tional, and will now
be briefly described. As each cir-  the paper sheets 36. For example, when
newly instal- cumferential outer side surface portion of the drum 14  led,
a transfer corotron such as the corotron 26 is typ- passes under the
charging unit 18, it is negatively  ically able to attract onto a paper
sheet only about charged, and when the drum surface portion passes  70% to
75% of the tonerdeposited upon the drum and beneath the incoming laser beam
20, certain portions   5   available for transfer to a particular paper
sheet 36. thereof are caused to be discharged, thereby forming  The
remaining 25% to 30% of the toner remaining on the "image areas of the drum
surface which will later  the drum after imprintation of the sheet 36 is
scraped create the darkened image areas on the leftwardly  away by the
blade 30, deposited in the housing 32, moving paper stock 36. As the drum
surface portion  and effectivelywasted. This initially lowtonertransfer is
rotated past the counter-rotating magnetic roller 22,  10  efficiency
associated with the conventional corotron the roller 22 operates to deliver
a quantity of develop-  26 also tends to be rather quickly diminished by
con- er 50, disposed within the sump 24, into adjacency  tamination of its
charging wire 58 caused by deposi- with the drum side surface portion. The
negatively  tion thereon of dirt, moisture, dust and stray toner oc-
charged drum side surface portion attracts a quantity  curring during off
periods of the machine. of toner constituent from the developer material
onto  15  Dust, dirt moisture and stray toner within the the image areas of
the drum. The toner-covered im-  housing 12 also tend to settle on the
uncharged upper age areas on the drum side surface portion are then  side
edge portions 54, 56 of the corotron shield 52 rotated to a position
directly above the transfer coro-  during off periods of the machine. This
dust, dirt and tron 26. The corotron 26 operates to create a positive
toneron the edges 54,56 tends to be undesirablywip- charge in the alrgap 28
which, as a given paper sheet  20  ed off onto the backsides of the sheets
36 later tra- 36 passes leftwardly through the gap, electrically at-
versing the corotron gap 28 during machine opera- tracts toner from the
image areas onto the top side  tion, thereby causing unsightly streaking on
the of the paper sheet as previously described.        sheets. As the drum
side surface portion is rotated past   Another problem inherent in the
conventional ma- the corotron 26, residual toner is scraped away from   25
chine 10, due to its utilization of the transfer corotron the surface
portion by the blade 30, with the scraped-  26, is its susceptibility to
image quality fluctuations away toner failing into the collection housing
32. Fi-  occasioned by changes in ambient air humidity to nally, as the now
cleaned drum side surface portion  which the toner is exposed within the
housing 12. passes under the lamp 34, the side surface portion is  More
specifically, the effective electrical toner attrac- electrically
discharged and is thus readied for uniform   30  tion force of the constant
voltage corotron 26, and re-charging by the scorotron 18 for the next Image
cy-  thus its toner transfer efficiency, is undesirably cle.
caused to fluctuate in response to humidity changes. The transfer corotron
26 comprises a generally  The usual method of compensating for these print
trough-shaped shield structure 52 having a top side  quality variations is
a trial-and-error manual adjust- opening which faces the underside ofthe
drum 14 and   35   ment of the machines "llght/dark" Image controls is
bounded along its length by a pair of top side edges  which causes both
printing time delays and paper 54 and 56. Extending longitudinally along
the interior  wastage. of the shield 52, adjacent its open top side, is a
wire  Referring now to Fig. 2, the present invention pro- element 58 which,
during machine operation, is pos-  vides an improved electrophotographic
image repro- itively charged to create the electrical attraction force   40
duction machine, representatively in the form of a las- which draws
tonerdownwardly fromthe rotating drum  er printer 10 in which the
above-mentioned transfer 14 onto the top sides of paper sheets 36
leftwardly  corotron problems, limitations and disadvantages are passing
through the corotron gap 28.               substantially done away with by
eliminating the coro- Although conventional and widely used to trans-  tron
26 and replacing it with an electrostatically fer toner from photoconductor
drums to paper stock   45  chargeable attracter roller structure 60. Except
for its in electrophotographic image reproduction ma-      unique
drum-to-paper toner transfer structure and chines, the corotron 26 is
subject to a variety of well-  operation, which will be subsequently
described in known problems, limitations and disadvantages. For  detail,
the machine [err] is identical in construction example, because the
corotron 26 creates its electri-  and operation to the conventional machine
10 in Fig. cal toner attraction force by ionizing the air gap 28, it  50
1. Accordingly, for ease in comparison, the compo- undesirably creates
ozone which constitutes a poten-  nents in the improved machine [err]
identical to those tial health hazard to operators of the machine 10. Ad-
in the conventional machine 10 have been given the ditionally, the corotron
26 has a relatively high power  same reference numerals to which the
subscripts "a" consumption, Its wire 58 typically being charged to a  have
been added positive voltage on the order of 5,000 volts.  55     As best
illustrated in Figs. 3 and 4, the attractor Additionally, despite this high
operating voltage,  roller structure 60 includes an elongated, electrically
the corotron 26 is not particularly efficient in its task  conductive shaft
62 (representatively metal) which is of electrically transferring toner
from the drum 14 to  coaxially circumscribed by a tubular, radially outer 4



7                   EP0523234B1                     8 roller body 64
fixedly secured to the shaft 62 by a suit-  The use of the
electrostatically chargeable roller able electrically conductive adhesive
material 66 (or  structure 60 In place of the conventional transfer cor-
molded integrally with the shaft). The roller structure  otron 26 shown in
Fig. 1 provides the improved elec- 80 is disposed beneath and
longitudinally parallel to  trophotographic image reproduction machine 10a
the underside of the drum [err] with the outer ends of   5   (which may be
a printer, as illustrated, or a copier) the roller shaft 62 being captively
retained in vertical  with a variety of operating advantages. For example,
slots 68 formed in suitable lower support structures  unlike the corotron
26, the positively charged roller 70. The semiconductive outer roller body
64 Is resil-  structure 60 does not generate any detectable lently biased
upwardly into forcible contact with the  amount of ozone during its
operation. Additionally, underside of the drum [err] (representatively with
a   10  since the charge magnitude on the roller structure 60 contact force
of from about 0.5 lbs. to about 2.0 lbs.)  is only about 10% of that
required for the corotron 26, by means of two tensioned coil spring members
72   the roller structure 60 has a substantially lower power (Fig. 3)
connected at their opposite ends to the outer  requirement shaft ends and
suitable upper support structures 74.   Compared to the corotron 26, the
attracter roller As illustrated, the frictional engagement between the   15
structure 60 also (when Initially installed in the ma- roller body 64 and
the underside of the rotating drum  chine [err] has a substantially higher
toner transfer ef- [err] causes the roller structure 60 to be frictionally
ro-  ficiency, despite its lower power requirement. This ini- tated in a
counterclockwise direction by the rotation-  tial toner transfer efficiency
of the roller structure is ally driven drum [err] with no slippage between
drum  approximately within the range of from about 90% to [err] and the
roller structure 60.              20  about 95%. It has been found in
developing the pres- The illustrated roller body 64 is formed from a re-
ent Invention that this Initially high toner transfer effi- silient,
generally electrically semiconductive foam  ciency of the roller structure
60 is considerably less material such as that manufactured by the Uniroyal
susceptible to degradation, due to toner and dirt Corporation under the
tradename "ENSOLITE CEC      buildup on the roller, than that associated
with the cor- FOAM". However, other electrostatically chargeable  25  otron
26. Accordingly, the overall high image quality resilient foam materials,
such as urethane foam,   operating life of the rollerstructure 60 can be
expect- could be utilized if desired. Additionally, solid electro-  ed to
be considerably longer than that of the corotron statically chargeable
materials, such as rubber or  26. neoprene, could also be utilized to form
the roller    Moreover, the roller structure 60 does not tend to body 64,
if desired.                          30  streak the back sides of the paper
sheets [err] as Referring now to Figs. 2 and 3, the attracter roller  would
the corotron 26. While the exact mechanism of structure 60 is
electrostatically charged to a selec-  this particularadvantage is notfully
understood at the tively variable positive voltage (representatively with-
present time, it is hypothesized that it arises from the in the range of
+300 volts to +500 volts) by a conven-  fact that during operation of the
roller structure 60 all tional grounded DC power source 76 connected to the
35  of the portion thereof which contacts the back sides roller structure
60 by a copper contact strip 78 (Fig.  of the paper sheets 36. is
positively charged and thus 3) which slidably engages one end of the roller
shaft  firmly adheres residual toner and dust (previously 62, and a
rheostat 80 interposed between the power  settling on the roller body 64)
to the roller structure, source 76 and the contact strip 78. The rheostat
80  thus preventing the residual dust and toner from be- has a stationary
resistor portion 82 operatively en-  40  ing undesirably transferred to the
backsides of the pa- gaged by a movable contact member 84.              per
sheets. During operation of the improved machine [err]      According to
another feature of the present in- the paper sheets [err] are feed between
and through  vention, image quality degradation arising from the forcibly
engaged, oppositely charged drum [err]  changes In humidity is
substantially reduced by the and roller body 64. As each sheet [err] passes
through   45  provision in the improved machine 10. of the sche- the roller
body and drum, it has toner transferred from  matically depicted humidity
compensation means 86 the drum to its top side by a unique combination of
shown in Fig. 2. The humidity compensation means mechanical pressure force
exerted on the sheet by  86 function to automatically vary the positive
charge the roller body 64, and an electrical attraction force,  voltage on
the roller structure 60, in response to exerted by the positively charged
roller body 64,  50  sensed variations in the ambient air humidity to which
which electrically attracts toner from the drum onto  the toner within
housing 12. is exposed, by adjusting the top side of the sheet. The spring
elements 72 re-  the setting of the rheostat 80. This automatic adjust-
siliently maintain the mechanical pressure force on  ment of the rheostat
80 accordingly maintains a pre- the paper sheet [err] and also
automatically compen-  determined relationship between the sensed ambient
sate for differences in the thickness of the particular  55  air humidity
and the positive electrostatic charge vol- paper stock by permitting the
roller structure 60 to be  tage on the roller structure 60 to substantially
dimin- driven slightly downwardly when thicker paper stock  ish undesirable
humidity-related fluctuations in im- is encountered.
age quality on the printed paper sheets [err] delivered 5    



9                   EP0523234B1                     10 to the paper
collection tray [err]                             support means (70,72,74)
for positioning While a variety of systems and components          the
roller structure in a parallel, side-to-side rela- could be utilized to
maintain this predetermined rela-  tionship with the drum, and for creating
a prede- tionship between sensed humidity and the magnitude     termined
lateral contact force between the roller of the positive charge voltage on
the roller structure   5  structure and the drum; and 60, a
representativesystem is schematically depicted         drive means (16a)
for selectively causing in Fig. 5 and includes a suitable humidity sensor
88   a simultaneous rotation of the roller structure and disposed within
the housing [err] The humidity sensor   the drum in opposite directions. 88
is operative to transmit an output signal 90, indi- cative of the sensed
ambient air humidity, to a small  10  3. Apparatus according to claim 2,
wherein the at- electric motor 92 having a linearly drivable output
tracter roller structure (60) includes: shaft 94 connected to the movable
contact member             a shaft (62) formed from an electrically portion
84 of the rheostat 80. Driven axial movement   conductive material, and of
the shaft 94, as controlled by the humidity sensor        an annular,
radially outer body portion (64) 88, is operative to correspondingly
translate the con-  15  coaxially secured to and circumscribing the shaft,
tact member 84, as indicated by the double-ended ar-   the body portion
being formed from a generally row 96, to appropriately adjust the rheostat
80, and   electrically semiconductive material. thus the charge voltage of
the attracter roller struc- ture 60.
4. Apparatus according to claim 3, wherein the body The foregoing detailed
description is to be clearly  20  portion (64) is secured to the shaft (62)
by a con- understood as being given by way of illustration and   ductive
adhesive material (66). example only, the scope of the present invention
be- ing limited solely by the appended claims.          5. Apparatus
according to claim 3, wherein the body portion (64) Is formed from a
resilient foam ma- 25     terial. Claims 6. Apparatus according to claim 3,
wherein the DC 1. Apparatus (1Oa) for transferring toner (50a) from  power
source (76) is connected to the shaft (62). an external surface portion of
a toner carrying member (14a) to a side surface portion of a sheet  30  7.
Apparatus according to claim 2, wherein the sup- member (36a) to be
imprinted in an electrophoto-    port means (70,72,74) include spring means
(72) graphic image reproduction machine (10a), the       for resiliently
biasing the roller structure (60) into apparatus comprising:
contact with the drum (14). an electrically chargeable attracter mem- ber
(60);                                  35  8. Apparatus (10a) according to
claim 2, wherein means (72,74) for pressing the sheet          the drive
means (16a) includes means for rota- member between the toner carrying
member and        tionally driving the drum (14), and the roller (60) the
attracter member;                              is frictionally drivable by
the drum. a DC power source (76) connected to the attracter member and
operative to imparta toner-  40  9. An electrophotographic image
reproduction ma- attracting bias voltage to the attracter member,   chine
(1 Oa) comprising: and
a housing (12a); means (40a,42a,44a) for means (86) for compensating for
changes       moving an imprintable medium (36a) through the in ambient air
humidity; characterised by:          housing; and apparatus (1Oa) according
to any of the DC power source (76) being connect-  45   the preceding
claims. ed to the attracter member via a rheostat (80); and
10. A method of transferring toner (50a) from an ex- the means (86) for
compensating Includ-       ternal surface portion of a toner carrying
member ing means, including a motor (92), for automati-   (14a) to a side
surface portion of a sheet member cally changing the setting of the
rheostat in re-  50  (36a) to be imprinted in an electrophotographic sponse
to sensed variations in the ambient air hu-  image reproduction machine
(10a), the method midity to which the toner is exposed.
comprising the steps of: pressing the sheet member between the 2. Apparatus
according to claim 1, wherein the elec-   external surface portion of the
toner carrying trostatically chargeable attracter member (60) is  55
member and an electrically chargeable roller formed as an attractor roller
structure (60) the to-  member (60); ner carrying member (14) is a drum
(14), and the         imparting a bias voltage to the roller by op-
pressing means comprising:                         eratively connecting a
DC power source (76)    9                   EP 0 523 234B1 



to the paper collection tray [err]                           support means
(70,72,74) for positioning While a variety of systems and components
the roller structure in a parallel, side-to-side rela- could be utilized to
maintain this predetermined rela-  tionship with the drum, and for creating
a prede- tionship between sensed humidity and the magnitude     termined
lateral contact force between the roller of the positive charge voltage on
the roller structure   5  structure and the drum; and 60, a representative
system Is schematically depicted       drive means (16a) for selectively
causing in Fig. 5 and includes a suitable humidity sensor 88  a
simultaneous rotation of the roller structure and disposed within the
housing [err] The humidity sensor  the drum in opposite directions. 88 is
operative to transmit an output signal 90, indi- cative of the sensed
ambient air humidity, to a small  10  3. Apparatus according to claim 2,
wherein the at- electric motor 92 having a linearly drivable output
tracer roller structure (60) includes: shaft 94 connected to the movable
contact member            a shaft (62) formed from an electrically portion
84 of the rheostat 80. Driven axial movement  conductive material, and of
the shaft 94, as controlled by the humidity sensor       an annular,
radially outer body portion (64) 88, is operative to correspondingly
translate the con-  15  coaxially secured to and circumscribing the shaft,
tact member 84, as indicated by the double-ended ar-  the body portion
being formed from a generally row 96, to appropriately adjust the rheostat
80, and   electrically semiconductive material. thus the charge voltage of
the attracter roller struc- ture 60.
4. Apparatus according to claim 3, wherein the body The foregoing detailed
description is to be clearly  20  portion (64) is secured to the shaft (62)
by a con- understood as being given by way of illustration and   ductive
adhesive material (66). example only, the scope of the present invention
be- ing limited solely by the appended claims.         5. Apparatus
according to claim 3, wherein the body portion (64) Is formed from a
resilient foam ma- 25     terial. Claims 6 Apparatus according to claim 3,
wherein the DC 1. Apparatus (1Oa) for transferring toner (50a) from  power
source (76) is connected to the shaft (62). an external surface portion of
a toner carrying member (1 4a) to a side surface portion of a sheet  30  7.
Apparatus according to claim 2, wherein the sup- member (36a) to be
Imprinted in an electrophoto-   port means (70,72,74) include spring means
(72) graphic image reproduction machine (10a), the      for resiliently
biasing the roller structure (60) into apparatus comprising:
contact with the drum (14). an electrically chargeable attracter mem- ber
(60);                                  35  8. Apparatus (10a) according to
claim 2, wherein means (72,74) for pressing the sheet         the drive
means (16a) includes means for rota- member between the toner carrying
member and       tionally driving the drum (14), and the roller (60) the
attracter member,                              Is frictionally drivable by
the drum. a DC power source (76) connected to the attractermemberand
operative to impart a toner-  40  9. An electrophotographic image
reproduction ma- attracting bias voltage to the attracter member;   chine
(10a) comprising: and
a housing (12a); means (40a,42a,44a) for means (86) for compensating for
changes      moving an imprintable medium (36a) through the in ambient air
humidity; characterised by:         housing; and apparatus (1 Oa) according
to any of the DC power source (76) being connect-  45  the preceding
claims. ed to the attracter member via a rheostat (80); and
10. A method of transferring toner (50a) from an ex- the means (86) for
compensating Includ-      ternal surface portion ofatonercarrying member
Ing means, including a motor (92), for automati-   (14a) to a side surface
portion of a sheet member cally changing the setting of the rheostat in re-
50  (36a) to be imprinted in an electrophotographic sponse to sensed
variations in the ambient air hu-  image reproduction machine (10a), the
method midity to which the toner is exposed.              comprising the
steps of: pressing the sheet member between the 2. Apparatus according to
claim 1, wherein the elec-  external surface portion of the toner carrying
trostatically chargeable attracter member (60) is  55  member and an
electrically chargeable roller formed as an attractorrollerstructure (60)
the to-  member (60); ner carrying member (14) Is a drum (14), and the
imparting a bias voltage to the roller byop- pressing means comprising:
eratively connecting a DC power source (76) 6    11                 EP 0
523 234 B1                12 



thereto; and                                     eine Wells (62), die aus
elnem eloktrisch leiten- compensating for variations in ambient air  den
Material besteht, und humidity; characterlsed by;
einen ringffrmigen, radial auSenliegenden K8r- the compensating being
performed by us-     perabschnitt (64), der koaxial an der Wells beoe- ing
a motor (92) to automatically adjust the set-   s  stigt Ist und sle
umgibt, wobel der K8rperab- ting of a rheostat (80) connecting the DC power
schnitt aus einem Im allgemelnen elektrisch halb- source and roller in
response to sensed changes  leitenden Material besteht. in the ambient air
humidity to which the toner is exposed.
4. Vorrichtung nach Anspruch 3, wobel der Kirper- 10     abschnitt (64) mit
einem leitenden Klebematerial (66) an der Welle (62) befestigt Ist.
Patentanspr~che 5. Vorrichtung nach Anspruch 3, wobel der K8rper- 1.
Vorrichtung (10a) zum Obertragen von Toner        abschnitt (64) aus einem
elastischen Schaum- (50a) von einem Au~enflichenabschnitt sines  i5
material besstht. tonertragenden Elementes (14a) auf einen S&l-
tenflachenabschnitt sines in einem elektrophoto-  6. Vorrichtung nach
Anspruch 3, wobei die Gleich- graphischen Bildwiedergabegerat (10a) zu be-
spannungsquelle (76) mit der Welle (62) verbun- druckenden Blattelementes
(36a), wobei die Vor-  den ist. richtung umfai~t                         20
sin elektrisch ladbares Anzishelement (60);   7. Vorrichtung nach Anspruch
2, wobel die Trage- sine Einrlchtung (72,74), die das Blattelement
elnrichtungen (70,72,74) Fedoreinrichtungen zwischen dem tonertragenden
Element und dem      (72) enthalten, die die Rollenkonstruition (60) fe-
Arziehelement preft                              dernd in Kontakt mit der
Walze (14) drflcken. sine Gleichspannungsquelle (76), die mit dem   25
Anzlehelement verbunden ist und sine toneran-  8. Vorrichtung (10a) nach
Anspruch 2, woboi die An- ziehendo Vorspannung an das Anziehelement
trlebseinrichtung (16a) sine Einrichtung enthalt, anlegt; und
die die Walze (14) drehend antreibt, und die Rolle sine Elnrichtung (86),
die Anderungen der Umge-  (60) durch Reibung von der Walze angetrieben
bungsluftfeuchtlgkeit ausgleicht;        30      wird. dadurch
gkeinnzelchnot, daB: die Gleichspannungsquelle (76) ilber einen Re-  9.
Elektrophotographisches  Blldwledergabegerat gelwiderstand (80) mit dem
Anzishelement ver-    (10a), das umfalt bunden ist; und
sin Gehluse (1 2a); Einrichtungen (40a,42a,44a), die ausgisichende
Einrichtung (86) sine Einrich-  35  die sin bedruckbares Medium (38a) durch
das tung elnschileflich sines Motors (92) einschlieat,  Gehause bewegen;
sowie sine Vorrichtung (10a) die die Elnstsllung des Regelwiderstandes in
Re-  nach elnem der vorangehenden Anspr0che. aktbon auf erfaste Anderungen
der Umgebungs- luftfeuchtigkeit, der der Toner ausgesetzt ist, au-  10.
Verfahren zum Obertragen von Toner (50a) von tomatisch verindert
40      einem AugenflAchenabschnitt sines tonertra- genden Elementes (14a)
auf dinen Seitenfli- 2. Vorrichtung nach Anspruch 1, wobei des elektro-
chenabschnitt sines in elnem slektrophotogra- statisch ladbare
Anziehelement (60) als sine An-  phischen Bildwiedergabegerlt (1Oa) zu be-
ziehrollenkonstruktion (60) ausgebildet et, das  druckenden Blattelementes
(36a), wobsi das tonertragende Element (14) sine Walze (14) let,  45
Verfahren die folgenden Schritte umfaft: und die Druckelnrichtung umfagt:
Pressen des Blattslementes zwischen dem Au- Trageeinrichtungen (70,72,74),
die die Rollen-   Menfilchenabschnitt des tonertragenden Ele- konstruktion
parallel und gegenliberderWalzo in  mentes und elnem dlektrisch ladbaren
Rollenele- Stellung bringen, und die sine vorgegebene seot-  ment (60);
liche Kontaktkraft zwischen der Rollenkonstruk-  so  Anlegen einer
Vorspannung an die Rolle, indem tion und der Walze erzeugen; und
sine Gleichspannungsquelle (76) funktionell dar- sine Antriebseinrichtung
(16a), die wahlweise ei-  an angeschlossen wird; und no simultane
Drehbewegung der Rollenkonstruk-    Ausgleichen von Schwankungen der Umge-
tion und der Wakze in eenander entgegengesetz-   bungsluftfeuchtigkeit; ten
Richtungen bewirkt.                 s5       dadurch gekennzelchnet, da%:
der Ausgisich dadurch ausgef0hrt wird, dal sin 3. Vorrichtung nach Anspruch
2, wobei die Anzleh-    Motor (92) eingesetzt wird, um die Einstellung ei-
rollenkonstruktion (60) enthalt                  nes Regelwiderstandes
(80), der die Gleichspan- 7    13                  EP 0 523 234B1
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nungsquelle und die Rolle miteinanderverbindet,    I'arbre, cette partie de
corps etantformee A partir in Reaktion auf erfaSte Anderungen der Umge-
d'un materlau generalement electriquement bungsluftfeuchtigkeit, der der
Toner ausgesetzt    seml-conducteur. let, automatisch zu regulieren. 5   4.
Apparell sulvant la revendication 3, dana lequel la partie de corps (64)
eat fixee A I'arbre (62) par un Revendlcatlons
materiau adhesif conducteur (66). 1. Appareil (I a) de transfert de toner
(50a) A partir  5. Appareil suivant la revendication 3, dans lequel la
d'une portion de surface externe d'un element  io  partie de corps (64) eat
formie e partir d'un ma- (14a) porteur de toner jusqu'A une portion de sur-
teriau resillent en mousse. face d'une face d'un substrat de type feuille
(36a) A Imprimer dans une machine (10a) de reproduo-  S. Appareil suivantla
revendication 3, dans loquel la tion 6lectrophotographlque d'images,
I'apparell    source de courant continu (76) eat rellie A l'arbre
comprenant:                                15      (62). un element
d'attraction chargeable elec- triquement (60);
7. Apparell suivant la revendication 2, dans lequel des moyens (72, 74)
pour presser Is subs-    lea moyens de support (70, 72, 74) comprennent
trat de type feuille entre l'element porteur de to-  des moyens de ressort
(72) pour pousser de fa- ner et l'elment d'attraction;              20
con elastique la structure de rouleau (60) on une source de courant continu
(76), relile   contact avec le tambour (14). A l'eldment d'attraction et
servant A appliquer a cet element d'attraction une tension de polarisa-  8.
AppareOll (1 Oa) suivantla revendlcation 2, dans le- tion attirant le
toner, et                         quel lea moyens d'entratnement (16a)
compren- des moyens (86) pour compenser les va-  25    nent des moyens pour
entratner le tambour (14) riations d'humiditi de l'air amblant; caracterise
en rotation, et le rouleau (60) pouvant etre entrat- on co quo:
ne par friction par le tambour. Ia source de courant continu (76) eat
reliee A I'element d'attraction par l'intermidiaire d'un  9. Une machine
(10a) de reproduction electropho- rheostat (80); et en ce quo
30      tographique d'images comprenant: lea  moyens  (86)  pour compenser
une enceinte (12a); des moyens (40a, compronnent un moteur (92), pour
changer auto-     42a, 44a) pour deplacer un element Imprimable matiquement
le reglage du rheostat en reponse      (368) A travers I'enceintb; et un
appareil (10a) aux variations detectees de I'humiditb de l'air am-  suivant
l'une quelconque des revendications pre- blant auxquelles le toner eat
exposi.      35      cedentes. 2. Appareil sulvant la revendication 1, dans
loquel  10. Une methode de transfert de toner (50a) A partir I'element
d'attraction chargeable electrostati-    d'une portion de surface externe
d'un element quement (60) oet conatitue par une structure de    (14a)
porteurde tonerjusqu'a une portion deosur- rouleau d'attraction (60),
I'eliment (14) porteur  40  face d'une face d'un substrattde type feuille
(36a) de toner eat un tambour (14), et lea moyens de     a imprimerdans une
machine (1 Oa) de reproduc- prossion comprennent:
tion electrophotographique d'lmages, la methode des moyens de support
(70,72,74) pour po-     comprenant les Mtapes sulvantes: sitionner la
structure de rouleau dans une relation      presser le substrat de type
fouille entre la parallele, ote A co avec le tambour, et pour crier  45
portion de surface externe de I'6i6ment porteur une force priditorminie de
contact latiral entre   de toner et un element de rouleau chargeable cette
structure de rouleau et le tambour, et       6lectriquement (60); des
moyens d'entratnement (16a) pour               appliquer une tension de
polarisation au provoquorsalectlvement une rotation simultanee     rouleau
en reliant activement cello-ci a une sour- de la structure de rouleau et du
tambour, dans   so  ce de courant continu (76) ; et des sons opposes.
compenser lea variations d'humidit6 de I'air amblant; caracterisee en ce
quo: 3. Appareil suivantla revendication 2, dans loquel la       la
compensation eat executee en utilisant structure de rouleau d'attraction
(60) comprend:   un moteur (92) pour ajuster automatiquement le un arbre
(62) forme A partir d'un matirlau  55  roglage d'un rheostat (80) reliant
la source de electriquement conducteur, et                      courant
continu et le rouleau en reponse aux va- une partle de corps annulaire,
radials vers  riations ditecties de l'humidito de I'air ambiant
l'exterieur(64), coaxialementflxoe a etentourant   auxquelles le toner eat
expose. 8    


