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Description

The present invention relates to a transfer apparatus for use in an image forming system of an electro-
photography system, and particularly relates to a transfer apparatus having an improved guide member for
guiding a transfer material, such as paper, to a transfer position.

Recently an image forming system in which an electrostatic latent image is formed on an image carrier
such as a photoreceptor drum, developed and transferred onto a transfer material such as paper by means
of a transfer apparatus, has been put into a practical use widely. Generally, in a transfer apparatus for use in
such an image forming system, a feeding mechanism is provided on the upstream side of the photoreceptor
drum, and a paper guide member for guiding paper to a transfer position on the photoreceptor drum is provided
between this feeding mechanism and the photoreceptor drum.

As a conventional transfer apparatus provided with such a paper guide member, for example, there is one
disclosed in Japanese Patent Unexamined Publication No. Sho. 58-10767. In this transfer apparatus, the pa-
per guide member is constituted by a pair of guide members provided vertically in opposition to each other.

However, in such a conventional transfer apparatus, paper guided by the paper guide member is subjected
to frictional resistance from guide surfaces of the two guide members of the paper guide member, so that the
feeding cannot be performed smoothly. In addition, both surfaces of the paper are charged with electricity by
friction to cause a state in which floating toner from a developing roller is apt to adhere to the paper to thereby
make the paper dirty. Although it is therefore necessary to provide a measure to prevent such charging of elec-
tricity in the paper guide member, the charge preventing measure must be provided even on the guide member
on the back surface side which is not related to the transfer surface of the paper, so that the structure is com-
plicated and the cost is extremely high.

JP-A-60.004 969 describes a form separating device aiming at preventing sufficiently a photosensitive
body from deterioration and separating a form securely by providing a form thickness detecting means and
allowing a separating pawl to contact a charge holding member only when a form the thickness of which is
larger than a specific thickness is detected. There has, however, still been a need for improving the prior art.

SUMMARY OF THE INVENTION

In order to solve the foregoing problems, an object of the present invention is to provide a transfer appa-
ratus in which the frictional resistance between a transfer material guide member and a transfer material is
reduced enough so that the feeding of the transfer material can be performed smoothly, the structure is sim-
plified to reduce the cost on a large scale, and a superior transferred image can be obtained.

A transfer apparatus according to the invention comprises: an image carrier having a transfer position; a
feeding mechanism for feeding out a transfer material upward obliquely compared with the horizontal ; and a
single transfer material guide member provided between the feeding mechanism and the image carrier and
characterized by having a guide surface on a lower surface thereof to guide the transfer material to the transfer
position along the guide surface.

In the transfer apparatus with such a configuration, the transfer material is guided by the single transfer
material guide member, so that the structure is simplified. Moreover, since frictional resistance is produced
only on one side of the transfer material, the feeding of the transfer material can be performed smoothly. In
addition, the guide surface is formed on the lower surface of the transfer material guide member so as to guide
the transfer material along this guide surface, so that the transfer material can be supplied to the transfer pos-
ition of the image carrier stably.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic configuration diagram illustrating the neighborhood of an embodiment of the transfer
apparatus according to the present invention;

Fig. 2 is a schematic configuration diagram illustrating the neighborhood of another embodiment of the
transfer apparatus according to the present invention; and

Fig. 3 is a schematic configuration diagram illustrating an image forming system using the embodiment
of the transfer apparatus according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be described hereunder with reference to the accompanying
drawings.
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Fig. 3 shows a schematic configuration of an electrophotographic image forming system using an embodi-
ment of the transfer apparatus according to the present invention. In this image forming system, a photore-
ceptor drum 11 as an image carrier is electrically charged uniformly by a charging corotron 13 provided on a
PC cartridge 12, and then an electrostatic latent image is formed on the drum by an optical portion 14 such
as a laser scanner. This electrostatic latent image is developed as a toner image with the developing bias ap-
plied by a developing roller 16 provided on a toner cartridge 15. On the other hand, paper 18 stored in a paper
cassette 17 is extracted sheet by sheet from the paper cassette 17 by means of a separation mechanism in-
cluding a semicircular roller 19, passed through a turn-feeding portion including feeding rollers 20a and 20b,
and then temporarily stopped when the forward end of the paper comes in contact with the nip between feeding
rollers 21a and 21b for making the forward end of the paper 18 agree with the forward end of a picture image.
Thereafter, in timing, driven is a not-shown electromagnetic clutch for controlling the rotation of these feeding
rollers 21a and 21b. As aresult, the paper 18 is fed at a stable speed toward a transfer position A of the pho-
toreceptor drum 11 along a guide surface 32 of a paper guide member 30 which will be described later. At the
timing when the forward end of the paper 18 enters onto a transfer corotron 22 provided near the transfer
position of the photoreceptor drum 11, a high voltage is applied to a wire of the transfer corotron 22. Conse-
quently a toner image developed on the photoreceptor drum 11 is transferred onto the paper 18. Then the
paper 18 on which the toner image has been transferred is discharged from the back surface side thereof by
an erasure member or discharging member 23 provided on the downstream side of the transfer corotron 22
and separated at the same time from the photoreceptor drum 11. Then, the paper is led, by a feeding roller
24, to a fusing portion 26 along a feeding path 25. The fusing portion 26 is constituted by a heated roller 26a
and a pressing roller 26b. The heated roller 26a is controlled to be in a high and constant temperature, and
the toner image on the paper is fused to the paper 18 in the nip between these rollers 26a and 26b. The paper
18 on which the toner image has been fused is discharged or ejected from a discharge port 29a or 29b by
discharge rollers 27a and 27b or discharge rollers 28a and 28b depending on the use of the paper with the
printed side of the paper downward or upward.

Fig. 1 sectionally shows the configuration of the transfer apparatus taken out from the image forming sys-
tem. In Fig. 1, the feeding rollers 21a and 21b in pair are so-called resist-rollers in which one feeding roller
21a is constituted by metal such as stainless steel and the other feeding roller 21b is constituted by an elastic
member such as rubber. These feeding rollers 21a and 21b are urged against each other by means of a spring
21c¢ so as to provide a paper feeding force. Of the feeding rollers 21a and 21b, the lower feeding roller 21b is
positioned on the downstream side (in the paper feeding direction) of the upper feeding roller 21a so as to
feed out the paper 18 upward obliquely. The paper guide member 30 for guiding the paper 18 is provided be-
tween the photoreceptor drum 11 and these feeding rollers 21a and 21b. Aroller 31 for pressing the paper 18
against the surface of the photoreceptor drum 11 is provided between the paper guide member 30 and the
transfer corotron 22. This roller 31 is constituted by a metal substance and a rubber layer formed on the surface
of the metal substance. The roller 31 is supported above the transfer corotron 22 and the metal substance
thereof is grounded through a resistor R of 100 MQ.

The paper guide member 30 is constituted by a conductive substrate 30a and an insulator layer 30b fixed
on the lower surface of the conductive substrate 30a. A guide surface 32 is formed on the surface of this in-
sulator layer 30b so that the paper 18 is guided along this guide surface 32 toward the transfer position A of
the photoreceptor drum 11. The transfer position A is established on the slightly upstream side of the lowest
end portion of the photoreceptor drum 11.

The conductive substrate 30a of the paper guide member 30 is formed of metal, for example, iron in the
form of a plate. This conductive substrate 30a is grounded. On the other hand, the insulator layer 30b is formed
of insulating resin, for example, polyethylene terephthalate (abbreviated to "PET"), and the thickness thereof
is selected to be, for example, about 0.1 mm. The volume specific resistance of this PET is 101¢ Q.cm, and
the coefficient of friction is 0.18. At a high humidity, the paper 18 includes moisture so as to become conduc-
tive. In such a case, there is a problem in that if the paper 18 comes into contact with the conductive substrate
30adirectly, positive charges of the transfer corotron 22 will escape through the paper 18 since the conductive
substrate 30a is grounded, so that a transfer defect is caused. In order to prevent this defect, the insulator
layer 30b is provided. The insulator layer 30b is projected over the end portion of the conductive substrate
30a on the photoreceptor drum 11 side by about 0.5 mm to 1 mm, and this projecting portion 33 not only pre-
vents the paper 18 from contacting with the conductive substrate 30a, but also prevents floating toner falling
from the developing roller 16 from adhering to the paper 18. In addition, the end portion of the paper guide
member 30 on the photoreceptor drum 11 side is bent slightly in the form of an angle toward the transfer pos-
ition A of the photoreceptor drum 11, so that the paper 18 is guided to the transfer position A along this bent
portion 34.

In the transfer apparatus according to the present embodiment having such a configuration, a feeding
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force is applied to the paper 18 by the feeding rollers 21a and 21b, and the paper 18 is fed to the transfer
position A of the photoreceptor drum 11 through the paper guide member 30. Then, since the lower feeding
roller 21b is positioned on the downstream side of the upper feeding roller 21a, the forward end of the paper
18 is fed out toward the paper guide member 30 upward obliquely so as to be guided to the transfer position
A along the guide surface 32 of this paper guide member 30.

In this transfer apparatus, since the paper 18 is guided by the single paper guide member 30, the number
of parts is reduced into a half of that in a conventional transfer apparatus, so that the structure is simplified
extremely. In addition, the frictional resistance of the paper guide member 30 is produced only against one
surface (transfer surface) of the paper 18, so that the feeding of the paper 18 can be performed smoothly.

Further, the guide surface 32 is formed on the lower surface side of the paper guide member 30, and in
addition thereto the angle-like bent portion 34 is formed in the forward end portion of this guide surface 32,
so that it is possible to lead the paper 18 to the predetermined transfer position A stably. In addition, with such
a configuration, the paper 18 comes to the photoreceptor drum 11 from the direction hardly receiving resis-
tance against the curvature of the photoreceptor drum 11, so that there is no fear that the photoreceptor drum
is hurt. That is, if the paper guide member 30 were provided under the paper 18 so as to guide the paper 18
on the upper surface of the paper guide member 30, first the paper 18 would be pressed against the paper
guide member 30 from above, and regulated upward thereat before reaching the transfer position A. In this
case, the paper 18 would come to the transfer position A from below so that the forward end of the paper 18
might be shifted to cause a transfer defect. In addition, the paper 18 would come the photoreceptor drum 11
at an angle easy to receive resistance against the curvature of the photoreceptor drum 11, so that there might
be a possibility of damaging the photoreceptor drum 11. On the contrary, in the case of the transfer apparatus
according to the present embodiment, the paper guide member 30 is provided above the paper 18, and the
guide surface 32 is formed on the lower surface side of the paper guide member 30. Therefore, the paper
comes to the transfer position A of the photoreceptor drum 11 from above, so that there is no problem as de-
scribed above. That is, the path of the paper draws an ideal gentle parabola.

In addition, in the transfer apparatus according to the present embodiment, the paper guide member 30
is constituted by the conductive substrate 30a and the insulator layer 30b formed of PET and bonded on the
lower surface side of the conductive substrate 30a. With such a configuration, the frictional resistance of the
insulator layer 30b is so small that the feeding of the paper 18 can be performed smoothly. When the paper
18 is guided by the paper guide member 30, an electric field is formed between the conductive substrate 30a,
the insulator layer 30b and the paper 18. Therefore, even if charges (positive charges) are produced by the
friction between the paper 18 and the insulator layer 30b, the charges are canceled by charges (negative
charges) produced in the grounded conductive substrate 30a, so that the paper 18 is not charged. Consequent-
ly, a blot of an image called fuzzy or blur can be improved. In addition, since the insulator layer 30b is not
charged, the paper hardly receives an influence of excessive charges beyond a necessary quantity of charges
for transferring by the corona discharge by means of the transfer corotron 22. Therefore, so-called transfer
missing is not produced, so that superior transfer can be carried out. In addition, the projecting portion 33 is
provided on the insulator layer 30b so as to project over the end portion of the conductive substrate 30a on
the photoreceptor drum 11 side, so that even if there is floating toner from the developing roller 16, there is
no fear that the floating toner adheres to the paper 18 concentrately.

Generally, in order to obtain a superior transfer image, it is desirable that the roller 31 above the transfer
corotron 22 together with the paper guide member 30 are put as close to the transfer position A of the photo-
receptor drum 11 as possible. The transfer position A depends on the positions of the roller 31 and the paper
guide member 30. That is, if the roller 31 and the paper guide member 30 were too far from the photoreceptor
drum 11, the rear end of the paper 18 would be jumped up immediately after leaving the paper guide member
30, so that the paper 18 which was being subjected to image transfer would vibrate out of its ideal path for a
moment, thereby causing an image defect called a so-called a defect phenomenon (phenomenon that a black
belt appears as a transversal line). In the transfer apparatus according to the present embodiment, the roller
31 is supported above the transfer corotron 22, and the quantity of floating toner adhering to the paper guide
member 30 can be reduced as has been described above, so that the paper guide member 30 and the roller
31 can be made to approach the transfer position A up to such a degree (within 4 mm) that the defect phe-
nomenon is never produced, thereby to obtain a superior transfer image.

Actually, when the paper was fed to perform transferring by the transfer corotron 22, no floating toner
adhered to the paper 18, and no stain was produced. Even in a condition of low humidity easy to produce a
stain, no stain was produced on the paper 18, and further in a condition of high humidity no transfer missing
was produced, so that a superior transfer image could be obtained.

As the insulator layer 30b, PET as mentioned in the above embodiment is preferable, but any material
having characteristics equivalent to this may be used in the same manner. For example, as shown in Table 1,
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it is possible to use polycarbonate, high density polyethylene, ABS resin, vinyl chloride, polypropylene, poly-
acetal, etc. each having a volume specific resistance in a range of from 1 x 1018 to 1 x 108 Q.cm. Particularly
preferable are high density polyethylene and vinyl chloride each having a frictional coefficient close to that of
PET. As for ABS resin and polyacetal each having a frictional coefficient almost the same as that of PET, there
is no ABS resin and polyacetal in the form of a 0.1 mm sheet, so that it is necessary to make a coating on the
conductive substrate 30a to form the insulating layer 30b.

Table 1

volume specific frictional

resistance (Q-cm) coefficient
polycarbonate 1 x 10% 0.35
high density
polyethylene 1 x 10% 0.14
ABS resin 1 x 10% 0.18
vinyl chloride 1 x 10% 0.25
polypropylene 1 x 104 0.37
polyacetal 1 x 1045 0.17

Fig. 2 shows another embodiment according to the present invention. In this embodiment, a paper guide
member 40 is formed of metal, for example, iron, and a guide surface 41 is formed on the lower surface side
of the paper guide member 40. In addition to this, the forward end portion of the paper guide member 40 on
the photoreceptor drum 11 side is bent in the form of an angle or a bent portion 42. This paper guide member
40 is grounded together with a roller 31 through a resistor R of 100 MQ. The configuration of other parts is
the same as that of the embodiment in Fig. 1, so that the description thereof will be omitted.

In this transfer apparatus, the paper 18 fed through feeding rollers 21a and 21b is guided to the transfer
position A of the photoreceptor drum 11 along the guide surface 41 on the lower surface side of the paper
guide member 40.

In this transfer apparatus, similarly to the configuration of the transfer apparatus of Fig. 1, the paper 18
is guided by the single paper guide member 40 so that the number of parts is reduced into a half of the con-
ventional transfer apparatus in the same manner as the transfer apparatus of Fig. 1, and in addition to this,
a charge prevention measure such as high resistance grounding by use of an erasure or discharge brush or
application of a bias can be omitted, so that the structure is simplified extremely. In addition, since the fric-
tional resistance of the paper guide member 40 is produced only on one side (transfer side) of the paper 18,
the feeding of the paper 18 can be performed smoothly. In addition, since the guide surface 41 is formed on
the lower surface side of the paper guide member 40, it is possible to lead the paper 18 to the predetermined
transfer position A stably, and since the paper 18 is led to come to the photoreceptor drum 11 from the direction
hardly receiving resistance against the curvature of the photoreceptor drum 11, there is no fear of damaging
the photoreceptor drum. Also in the transfer apparatus of this embodiment, since the roller 31 is supported
above the transfer corotron 22, the paper guide member 30 can be made to approach the transfer position A
in comparison with the conventional one, thereby to obtain a superior transfer picture image.

As has been described, according to the invention, the configuration is made such that a transfer material
such as paper is guided by a single transfer material guide member, so that the structure is simplified extreme-
ly and it is therefore possible to expect to reduce the cost on alarge scale. In addition, since frictional resistance
is produced only on one side of the transfer material, the feeding of the transfer material can be performed
smoothly. Moreover, a guide surface is formed on the lower surface side of the transfer material guide member
so as to guide the transfer material along this guide surface, so that the transfer material can be supplied to
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a transfer position of an image carrier stably, and in addition thereto there is no possibility of damaging the
image carrier.

Claims

A transfer apparatus comprising:

an image carrier (11) having a transfer position (A) ;

a feeding mechanism (21a, 21b, 21¢) for feeding out a transfer material (18) upward obliquely compared
with the horizontal; and

a single transfer material guide member (30) provided between said feeding mechanism and said image
carrier and characterized by having a guide surface (32) on a lower surface thereof to guide said transfer
material to said transfer position (A) along said guide surface (32).

Atransfer apparatus according to claim 1, in which said transfer material guide member (30) is constituted
by a conductive substrate (30a) and an insulator layer (30b) formed on a surface of said conductive sub-
strate (30a), a surface of said insulator layer (30b) being made said guide surface (32).

Atransfer apparatus according to claim 2, in which at least a part of said insulator layer (30b) of said trans-
fer material guide member (30) projects over an end portion of said conductive substrate (30a) on said
image carrier side.

A transfer apparatus according to claim 1, said transfer material guide member (40) is constituted by a
conductive member and grounded through a resistor (R).

Patentanspriiche

1.

Ubertragungseinrichtung, die aufweist:

einen Bildtrager (11) mit einer Ubertragungsposition (A), einen Zufiihrmechanismus (21a, 21b, 21c) zum
schrig nach oben im Vergleich mit der Horizontalen gerichteten Zufiihren eines Ubertragungsmaterials
(18); und

ein einziges Ubertragungsmaterial-Fiihrungsglied (30), das zwischen dem Zufiihrmechanismus und dem
Bildtrager angeordnet ist, und gekennzeichnet ist durch eine Fiihrungsoberflache (32) auf seiner unteren
Oberfléche, um das Ubertragungsmaterial zu der Ubertragungsposition (A) entlang der Fiihrungsober-
flache (32) zu fiihren.

Ubertragungseinrichtung nach Anspruch 1, worin das Ubertragungsmaterial-Fiihrungsglied (30) aus ei-
nem leitenden Substrat (30a) und einer Isolationsschicht (30b), die auf einer Oberflache des leitenden
Substrates (30a) ausgebildet ist, gebildet ist, wobei eine Oberflache der Isolationsschicht (30b) die Fiih-
rungsoberfldche (32) bildet.

Ubertragungseinrichtung nach Anspruch 2, worin mindestens ein Teil der Isolationsschicht (30b) des
Ubertragungsmaterial-Fiihrungsgliedes (30) iber einem Endabschnitt des leitenden Substrates (30a) auf
der Bildtragerseite hervorsteht.

Ubertragungseinrichtung nach Anspruch 1, wobei das Ubertragungsmaterial-Fiihrungsglied (40) durch
ein leitendes Glied gebildet und durch einen Widerstand (R) geerdet wird.

Revendications

Dispositif de transfert comprenant :

un support d'image (11) ayant une position de transfert (A) ;

un mécanisme d’avance (21a, 21b, 21c¢) servant a faire avancer une matiére de transfert (18) obliquement
vers le haut, relativement a I’horizontale ; et

un unique élément (30) de guidage de la matiére de transfert prévu entre ledit mécanisme d’avance et
ledit support d'images, et caractérisé en ce qu’il comporte une surface de guidage (32) sur sa surface
inférieure, pour guider ladite matiére de transfert a ladite position de transfert (A) le long de ladite surface
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de guidage (32).

Dispositif de transfert selon la revendication 1, dans lequel ledit élément (30) de guidage de la matiére
de transfert est constitué par un substrat conducteur (30a) et une couche d’isolant (30b) formée sur une
surface dudit substrat conducteur (30a), une surface de ladite couche d’isolant (30b) constituant ladite
surface de guidage (32).

Dispositif de transfert selon la revendication 2, dans lequel au moins une partie de ladite couche d’isolant
(30b) dudit élément (30) de guidage de la matiére de transfert déborde au-dela d’'une partie d’extrémité
dudit substrat conducteur (30a) sur le c6té dirigé vers le support d'image.

Dispositif de transfert selon la revendication 1, dans lequel ledit élément (40) de guidage de la matiére
de transfert est constitué par un élément conducteur et il est mis a la masse a travers une résistance

(R).
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