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) Transfer device.

@ A transfer device transfers a toner image formed F I G ]

on a photoreceptor (1) onto a transfer sheet (4) by

pressing it onto the photoreceptor (1) and applying

thereto a voltage. The fransfer device, provided so 1
that it can be pressed onto the photoreceptor (1),

includes a transfer roller (2) for pressing the transfer

sheet (4) onto the photoreceptor (1). An electrically 4
conductive elastic layer, (2b) including closed cells - {
and open cells, is formed on the surface of the
transfer roller (2). za
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FIELD OF THE INVENTION

The present invention relates to a transfer de-
vice provided in an image forming apparatus such
as a copying machine, a printer, etc.

BACKGROUND OF THE INVENTION

The conventional transfer devices, which are
provided, for example, in printers are arranged
such that a transfer roller is pressed onto an image
recording medium, and a toner on the image re-
cording medium is transferred onto a transfer sheet
when it passes through a contact portion between
them by applying a voltage onto the image record-
ing medium from the transfer roller. In such frans-
fer devices, an elastic layer including electrically
conductive material such as a carbon is provided
on the surface of the transfer roller.

The elastic layer is made of, for example, a
silicone rubber. The silicone rubber is elastic be-
cause of the cells formed in an inner portion.

However, as shown in Fig. 5, the cell formed in
an elastic layer 102b of the conventional transfer
roller is a so-called open cell 102¢ wherein many
cells range. Therefore, when a pressure is applied
onto the elastic layer 102b by pressing the transfer
roller onto the image recording medium, the open
cell 102¢ is squeezed. Thus, the portion of the
elastic layer 102b, where the open cell 102c exists,
is depressed. For the above reason, the elastic
layer 102b formed on the surface of the fransfer
roller becomes uneven (see Fig. 5). This creates
the problem of missing characters in the trans-
ferred image.

SUMMARY OF THE INVENTION

An object of the present invention is to provide
a fransfer device which permits a reduction of
missing characters in a fransferred image by pre-
venting the elastic layer from being uneven when
contacting.

In order to achieve the above object, a transfer
device in accordance with the present invention for
transferring a toner image formed on an image
recording medium onto a fransfer sheet by apply-
ing a voltage to the image recording medium, is
characterized by being provided with a transfer
roller means having an electrically conductive elas-
tic layer formed on a surface thereof, the elastic
layer including closed cells and open cells.

With the above arrangement of the transfer
device, the surface of the elastic layer of the trans-
fer roller means can be made smooth when the
transfer roller means is pressed onto the image
recording medium for transferring an image. This
permits a significant reduction of the missing char-
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acters in the fransferred image. As a resuli, a
stable image can be obtained.

For a fuller understanding of the nature and
advantages of the invention, reference should be
made to the ensuing detailed description taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 through 4 show an embodiment of the
present invention.

Fig. 1 is an explanatory view showing a contact
condition between a ftransfer roller and a
photoreceptor.

Fig. 2 is a partially enlarged view showing a
condition of the elastic layer when a transfer roller
is pressed onto a photoreceptor.

Fig. 3 is a partially enlarged view showing a
condition of the elastic layer when a transfer roller
is not pressed onto a photoreceptor.

Fig. 4 is a graph showing the relationship be-
tween the percentage of closed cells and the num-
ber of missing characters.

Fig. 5 which shows a conventional example is a
partially enlarged view showing the condition of an
elastic layer when a transfer roller is pressed onto
a photoreceptor.

DESCRIPTION OF THE EMBODIMENTS

The following description will discuss an em-
bodiment of the present invention with reference to
Figs. 1 through 4.

A transfer device of the present embodiment is
provided in an image forming apparatus such as a
copying machine, a printer, etc. As shown in Fig. 1,
the image forming apparatus is provided with a
photoreceptor 1 (image recording medium) for for-
ming a toner image. The photoreceptor 1 includes
a cylindrical substrate made of an electrically con-
ductive material such as an aluminum, and a di-
electric photosensitive layer formed on a surface of
the substrate.

A ftransfer roller 2 (transfer roller means) is
provided on the photoreceptor 1 so as to be ca-
pable of contacting the surface of the photorecep-
tor 1 at a predetermined nip width. The transfer
roller 2 includes a cylindrical transfer roller base 2a
made of an electrically conductive material, and an
elastic layer 2b such as a silicon rubber including
carbon formed on the surface thereof. Further, a
shaft for rotatably supporting the fransfer roller 2 is
provided at a central portion of the transfer roller 2.
Here, the shaft is set parallel to a rotation shaft of
the photoreceptor 1.

A power supply 3 (power supply means) is
connected to a transfer roller base 2a of the trans-
fer roller 2. The power supply 3 is provided for
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applying a voltage onto the fransfer roller base 2a.
Thus, when a transfer sheet 4 passes through a
contact portion between the transfer roller 2 and
the photoreceptor 1, the toner image formed on the
photoreceptor 1 is transferred onto the fransfer
sheet 4 by applying a voltage from the power
supply 3 onto the surface of the photoreceptor 1
through the contact portion.

On the other hand, the elastic layer 2b of the
transfer roller 2 includes cells in its inner portion.
The cells are composed of closed cells 2¢ wherein
each cell is independent and open cells wherein
many cells range. In this arrangement, the surface
of the transfer roller 2 can be made smooth when
contacting as shown in Fig. 2. Additionally, in order
fo obtain a still smoother surface of the fransfer
roller 2, the percentage of the closed cells 2¢ is
preferably set higher than the percentage of the
open cells.

In order to investigate the relationship between
the percentage of the closed cells 2¢c and the
number of missing characters, an experiment was
conducted.

First, three kinds of electrically conductive sili-
con rubbers (hardness of JISA 35°) including car-
bon which respectively include closed cells 2¢ in
the ratio of 20%, 50%, and 80% (volume percent-
age) were prepared. Here, the diameter of the
closed cells 2¢ in the silicon rubber was set in the
range of 100 - 200 m. To determined the percent-
age of the independent cells, the following method
was adopted: First, silicon rubber was sunk in
water. Then, by weighting the volume of the ab-
sorbed water, the volume of the independent cells
was figured out so as to calculate the percentage
of the closed cells. Using the above three kinds of
silicon rubbers, three kinds of electrically conduc-
tive elastic layers 2b were respectively formed on
the three kinds of fransfer rollers 2 respectively
designed for the above three kinds of silicon rub-
bers.

Thereafter, 500 grams of load was added for
each shaft so as to set the load added fo the
transfer rollers weighted one kilogram for both
shafts. Further, applied pressure per unit area was
set 0.23 kilograms/cm?.

As a result of conducting the experiment under
the above three conditions, the respective numbers
of missing characters (portions) when the same
image was fransferred are shown in Fig. 4. As is
clear from the figure, as the percentage of the
closed cells 2c increases, the number of missing
character decreases. Especially when the percent-
age of the closed cells 2¢c was set above 50%,
compared with the conventional ftransfer roller
which includes only the open cells, the number of
missing characters was reduced to less than a half.
Thus, the above experiment proved that the trans-
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fer roller having the elastic layer 2b including the
closed cells 2¢ was fairly effective for reducing the
missing characters.

Furthermore, when the percentage of the
closed cell 2c was set above 80%, the number of
missing characters was still reduced as is clear
from Fig. 4. Thus, the percentage of the closed
cells 2¢ in the elastic layer 2b is preferably set
above 80%.

As described, the transfer device of the present
invention is characterized in that it can be pressed
onto the photoreceptor 1, and also in that the
electrically conductive elastic layer 2b including the
closed cells 2¢ and the open cells is formed on the
surface of the transfer roller 2 for pressing the
transfer sheet onto the photoreceptor 1.

With the above arrangement of the transfer
device, the surface of the elastic layer 2b of the
transfer roller 2 can be made smooth when the
transfer roller 2 is pressed onto the photoreceptor 1
for transferring an image. This permits a significant
reduction of the missing characters in the frans-
ferred image. As a result, a stable image can be
obtained.

The invention being thus described, it will be
obvious that the same may be varied in many
ways. Such variations are not to be regarded as a
departure from the spirit and scope of the inven-
tion, and all such modifications as would be ob-
vious to one skilled in the art are intended to be
included within the scope of the following claims.

Claims

1. A transfer device for fransferring a toner image
formed on an image recording medium onto a
transfer sheet by pressing it onto the image
recording medium and applying thereto a volt-
age, comprising:

transfer roller means provided so that it
can be pressed onto the image recording me-
dium for pressing the transfer sheet onto the
image recording medium; and

electrically conductive elastic layer, includ-
ing closed cells and open cells, formed on a
surface of said transfer roller means.

2. The transfer device as set forth in claim 1,
wherein said elastic layer is made of a silicon
rubber including carbon.

3. The transfer device as set forth in claim 1,
wherein said elastic layer is arranged such that
a percentage of the closed cells is higher than
a percentage of the open cells.

4. The transfer device as set forth in claim 1,
wherein said elastic layer is arranged such that
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a percentage of the closed cells is above 80%.

The transfer device as set forth in claim 1,
wherein a diameter of the closed cells of said
elastic layer is set in a range of 100 - 200 um. 5

A transfer device for transferring a toner image
formed on an image recording medium onto a
transfer sheet by pressing it onto the image
recording medium and applying thereto a volt- 10
age, comprising:

transfer roller means, provided so that it
can be pressed onto the image recording me-
dium, for pressing the transfer sheet onto the
image recording medium, wherein said fransfer 15
roller means includes a fransfer roller base
made of an electrically conductive material and
an electrically conductive elastic layer, includ-
ing closed cells and open cells, formed on a
surface of said transfer roller base. 20

The ftransfer device as set forth in claim 6
further comprising:

power supply means for applying a voltage
onto said transfer roller base. 25
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