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[57] ABSTRACT

A recording apparatus includes an image bearing or
forming drum which is driven to rotate in a predeter-
mined direction at constant speed. As the drum rotates,
an image is formed on its peripheral surface electrostati-
cally or electrophotographically. The image, developed
or undeveloped, on the drum is then transferred to a
transfer medium with the stiffness of the transfer me-
dium being adjusted prior to the transfer. The drum has
a diameter which is small enough for the transfer me-
dium to be separated away from the drum by its own
stiffness after image transfer, thereby allowing to dis-
pose of an extra separating device and to make the
whole apparatus compact in size and simple in struc-
ture.

20 Claims, 3 Drawing Sheets
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TRANSFER MEDIUM SEPARATION IN A
RECORDING APPARATUS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

This application is a continuation of application Ser. No.
938,437, filed on Dec. 5, 1986, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a recording
apparatus, and, in particular, to a recording apparatus of
the type including a drum-shaped image forming mem-
ber.

2. Description of the Prior Art

A recording apparatus including a drum-shaped
image forming member whose peripheral surface is
defined as an image forming surface is well known in
the art of electrophotography. In such a recording ap-
paratus, a drum-shaped image forming member is
driven to rotate at constant speed, and, as the drum
rotates, an electrostatic latent image is formed on the
penpheral surface of the drum. Then, the thus formed
latent image may be developed to form a visible image
which is then transferred to a recording medium such as
recording paper. Alternatively, the latent image formed
on the peripheral surface of the drum may be trans-
ferred to a recording medium, which is then developed
to obtain a visible image on the recording medium. Such
an image forming member may be either photoconduc-
tive or electrically insulating in nature. In the former
case, an electrostatic latent image is formed on the
image forming member by first uniformly charging the
image forming member and then exposing the thus
charged image forming member to a light image. On the
other hand, in the latter case, use is usually made of a
multistylus recording unit for forming an electrostatic
latent 1mage on the image forming member with or
without prior uniform charging. The image forming
member is typically constructed in the form of a drum
because it allows to apply various electrophotographic
process steps sequentially in repetition with ease.

In such a recording apparatus, a recording medium,
typically paper, must be brought into contact with the
surface of the drum-shaped image forming member in
order to transfer either an electrostatic latent image or a
developed image from the image forming member to
the recording medium. After transfer, the recording
medium must then be peeled off the image forming
member. However, when the recording medium is
brought into contact with the image forming member,
the recording medium strongly adheres to the image
forming member due to electrostatic attractive forces,
so that provision 1s usually made of a separating device
for positively causing the recording medium to be sepa-
rated from the image forming member after image
transfer. It is often observed that incomplete separation
takes place even if such a separating device is provided.
Such incomplete separation would cause the recording
medium to be stuck to the image forming drum, which
1s disadvantagous because removing operation of the
thus stuck recording medium from the drum is ex-
tremely cumbersome. If a user tries to remove the stuck
recording medium, a damage could be imparted to the
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image forming member, necessitating the replacement
of image forming members, which is rather costly.

SUMMARY OF THE INVENTION

The above-described disadvantages of the prior art
are overcome with the present invention and an im-
proved recording apparatus is hereby provided. In ac-
cordance with the present invention, there is provided a
recording apparatus which includes a drum-shaped
image forming member whose diameter is suitably de-
termined so as to allow a recording medium, typically
paper, t0 be separated from the drum-shaped image
forming member by itself after image transfer as the
drum-shaped image forming member rotates. The pres-
ent mvention also provides a recording medium trans-
port structure which aids a recording medium to tend to
separate away from the image forming member after -
image transfer. |

Therefore, 1t 1s a primary object of the present inven-
tion to provide an improved recording apparatus.

Another object of the present invention is to provide
an image transfer type recording apparatus capable of
having a recording medium separated from a drum-
shaped image forming member by itself after image
transfer as the drum-shaped image forming member
rotates.

A further object of the present invention is to provide
an electrophotographic recording apparatus which may
be constructed compact in size and fast in operation.

A still further object of the present invention is to
provide an electrophotographic reproduction apparatus
which 1s extremely easy in maintenance.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a schematic illustration showing a recording
apparatus constructed in accordance with one embodi-
ment of the present invention;

FIGS. 2 and 3 are schematic illustrations which are
useful for explaining the operation of the recording
apparatus shown in FIG. 1;

FIG. 4 is a schematic illustration showing the mecha-
nism for driving to move the contact glass plate on
which an original may be placed;

F1GS. § and 6 are schematic illustrations showing the
paper guide structure forming part of the apparatus of
FI1G. 1; and

FIG. 7 is a schematic illustration useful for explaining
easiness in maintenance of the apparatus shown in FIG.
1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In accordance with one feature of the present inven-
tion, there is provided a recording apparatus which
includes an image forming drum whose peripheral sur-
face is defined as an image forming surface on which an
electrostatic latent image is formed and whose diameter
1s determined to be as small as practically possible so as
to allow a recording medium to be separated away from
the drum by itself after image transfer from the drum to
the recording medium as the drum rotates. The diame-
ter of the drum is preferably set in the range from 10
mm to 40 mm. With such an image forming drum hav-
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ing a relatively small diameter or a large curvature, the
recording medium may be separated away from the
image forming drum as it is transported in association
with the rotation of the drum after having been brought
into contact with the drum for transferring an image,
latent or developed, from the drum to the recording
medium.

A recording or transfer medium, in particular cut
paper or a sheet of paper, has a certain degree of stiff-
ness or elasticity so that when it 1s forced to roll up into
a cylinder having a small diameter or large curvature, it
exhibits a relatively strong counter force. Accordingly,
if a drum-shaped image forming member i1s sO struc-
tured to have a relatively small diameter, a recording
medium will encounter a relatively strong resistant
force when it is forced to be placed around the drum-
shaped image forming member. Thus, by making an
image forming drum as small as practically possible,
preferably in a predetermined range, it is possible to
cause the recording medium to separate away from the
drum by its own stiffness or elasticity as the drum ro-
tates after having been brought into contact with the
drum for image transfer. Such a structure is quite ad-
vantageous because there is no need to provide an extra
separating device and yet the recording medium may be
separated securely at all times.

From the view point of separation of a recording
medium from an image forming drum, it is preferable to
make the drum as small in diameter as possible or as
large in curvature as possible. However, in a recording
apparatus of the above-described type, there 1s a practi-
cal limit in making the diameter of the image forming
drum smaller. Stated more in detail, i1n order to carry
out process steps such as charging and image exposure,
various process units must be disposed around the
image forming drum. These process umits include a
charging device, an optical system for image exposure,
or other electrostatic latent image forming means such
as a multistylus recording head, an image transfer de-
vice, etc. Accordingly, the diameter of the drum cannot
be made smaller than 10 mm because it becomes impos-
sible to dispose these process units around the drum.
Moreover, in the case of a photoconductive image
forming drum, if the curvature of the peripheral surface
of the drum becomes too large, a larger discrepancy in
optical length will be created between an original sur-
face and the peripheral surface of the drum at an image
exposure position, which thus prohibits to carry out
proper image exposure operation. In this manner, there
is & limit in making the diameter of the image forming
drum smaller as imposed by the overall structural con-
straints and other conditions such as an image exposing
condition, if any. On the other hand, if the diameter of
the image forming drum is made larger thereby provid-
ing a smaller curvature at the peripheral surface, there
will be less tendency for the recording medium to sepa-
rate away from the drum.

Based on a simple model, the condition for a record-
ing medium to separate away from the image forming
drum by its own elasticity will be derived in the follow-
ing.

Considering only an electrostatic force as an external
force acting on a recording medium, and denoting the
moment due to such an electrostatic force with respect
to the point of separation by Mq and the moment due to
stiffness or rigidity (elasticity) of the recording medium
with respect to the point of separation by Ms, the fol-
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lowing condition must be met in order for the recording
medium to separate away from the image forming drum
by its own stiffness.

Ms= Mg

Furthermore, the distance between the point of sepa-
ration and the leading end of the recording medium is
denoted by 1 and the thickness of a photoconductive
layer or an electrically insulating layer in the drum-
shaped image forming member is denoted by d. Assum-
ing that the recording medium electrostatically adheres
to the drum over the distance from its leading edge to
the point of separation, the electrostatic attractive force
acting between the recording medium and the drumis a
mirror image force between the charge applied to the
recording medium and the charge induced by the
charge on the recording medium iIn the electrically
conductive portion of the drum.

In the case where the total amount Q of the charge 1s
distributed over that portion of the recording medium
which is in contact with the image forming drum, it is
assumed as an approximation that the charge Q is con-
centrated at the center of that portion of the recording
medium contacting the drum. Under the condition, the
moment Mg may be derived as follows: |

Mq=(Q*/4meg(2d)))(4) (1
where, €g is a dielectric constant 1n vacuum.

With the electrostatic capacitance of the recording
medium denoted by C, and the potential by V), the
above equation (1) may be modified as follows:

Mq=((C,V )/ 16meod®)-(}) (2)

On the other hand, with E indicating Young’s modu-

lus, 1z moment of inertia of a cross section and R radius

of curvature, the stiffness moment Ms of the recording
medium may be expressed as follows:

Ms=E-1z/R (3

As an example, if the recording medium is a sheet of
paper of fine quality, which is commonly used in a
visual image transfer type recording apparatus, the
value of C, is equal to 20 pF/cm®. And, in the case
where the image forming member is a photosensitive
member including Se, d=1x10-3cm. Thus, with 1=1
cm, V,=300 and E-lz=1.5X10-1N-cm?, the radius of
curvature R which satisfies the condition of Ms being
equal to or larger than Mg may be expressed in the
following manner.

R é(321r£ud2Elz}/((Cp‘~’P}2L)nl6 cm (4)

Therefore, it is obvious that as long as the diameter of
the drum-shaped image forming member is 72 mm or
smaller, the recording medium may be automatically
peeled off the image forming drum under the above
conditions.

With the above result as a rule of thumb, several
image forming drums having diameters 80 mm, 60 mm,
40 mm and 25 mm have been constructed, and tests
have been conducted using various kinds of recording
mediums to check as to automatic separating perfor-
mance by their own stiffness. The results of such tests
are tabulated in the following table 1.
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TABLE ]
40 mm 45 mm
80 mm 60 mm 200C. 10°C. 30°C. 20°C. 10°C.

30° C. 20° C. 10° C. 30° C. 20° C. 10° C. 30" C. 60% 0% 0% 60% 30%
Drum Dia. 90% RH 60% RH 309 RH 9% RH 609 RH 3% RH 90% RH RH RH RH RH RH
Transfer Paper 08 0.5 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
{65 kg/unit)
Transfer Paper 1.2 1.1 1.5 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
(45 kg/unit)
Plain Paper 4.7 1.3 2.] 0.3 0.5 0.9 0.1 0.0 0.1 0.0 0.0 0.0
Tracing Paper 1.3 0.8 0.9 0.0 0.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0
(thick) |
Tracing Paper 1.9 3.5 6.2 0.2 0.7 0.2 0.0 0.0 0.1 0.0 0.0 0.0
(thin)
Roll Paper 13.6 9.8 15.1 0.6 1.1 1.2 0.0 0.0 0.2 0.0 0.0 0.1
(36 kg/unit)

In the above tests, use has been made of a Se photo-
sensitive member as a drum-shaped image forming
member. The recording mediums used were all in A4
size, the voltage applied to the corona transfer unit was
6.0 kV with the transporting speed of a recording me-
dium at 110 mm/sec. The numbers shown in the tabie
indicate the rates of occurrence of incomplete separa-
tion in terms of percentage, and, thus, the number “0.3”
indicates that incomplete separation occurred three
times out of 1,000 trials. As is obvious from the above
table, as long as the diameter of the image forming drum
is set at 40 mm or smaller, automatic separation due to
stiffness of recording paper itself results. In this manner,
the upper limit of a preferred range of the diameter of
image forming drum has been determined experimen-
tally.

In accordance with the present invention, since sepa-
ration of a recording medium from a drum-shaped
image forming member takes place automatically as
well as securely utilizing the stiffness or elasticity of the
recording medium 1tself, 1t is not necessary to provide a
separating device which is exclusively used for separat-
ing the recording medium from the drum, thereby al-
lowing to bring about numerous advantages such as
compactization or simplification of the entire apparatus,
preventing a recording medium from being stuck
around an image forming drum, light weight and a
reduction in cost.

Referring now to FIG. 1, there is shown a recording
apparatus constructed in accordance with the present
invention. As shown, the present recording apparatus
includes a pressure plate 1 to be placed on an original
for keeping the original in position during operation and
a contact glass plate 2 on which the original is to be
placed. Moreover, the apparatus includes such elements
as illumination lamps 3, an image exposing optical sys-
tem 4, a corona charging unit §, a hopper 6 for contain-
ing therein a quantity of toner particles, a developing
roller 7 positioned for applying a toner to the image form-
ing member and having a diameter smaller than that of the
image forming member, a transfer corona unit 9, a photo-
sensitive drum 10 as a drum-shaped image forming
member, a cleaning unit 11, a quenching lamp 12, a
transfer paper guide structure 13, a pressure plate 14, a
registration roller 18§, a paper feed roller 16, a cassette
17 for storing therein a guantity of sheets of transfer
paper, a discharging brush 18 for removing charges
from a sheet of transfer paper, a toner collecting con-
tainer 19, a main motor 20, guide plates 21, an image
fixing unit 22, paper discharging rollers 23 for discharg-
ing a sheet of transfer paper to the exterior of the appa-
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ratus and further guide plates 24. The contour of the
apparatus is indicated by the one dotted line.

As regards the size of the present apparatus, its length
extending from right to left in FIG. 1 15 390 mm, its
height is 125 mm and its width extending normal to the
plane of the drawing 1s 390 mm; and, it weighs not more
than 30 kg. It is to be noted that an original of up to B4
size may be reproduced in the present apparatus.

The contact glass plate 2 may move to the nght or
left together with the pressure plate 1 with respect to
the main body of the present recording apparatus
shown in FI1G. 1. The pressure plate 1 1s hinged to a
frame of the contact glass plate 2 so that it may be pivot-
ally moved with respect to the contact glass plate 2.
Light shield plates 2A and 2B are pivotally mounted at
pivot axes P1 and P2, respectively, on both sides of the
contact glass plate 2. These shield plates 2A, 2B are
comprised of a light shielding material and they extend
across the full width of the contact glass plate 2.

The illumination lamps 3, 3 extend in the widthwise.
direction of the apparatus, and, when lit, they illuminate
that portion of an original {(not shown) placed on the
contact glass plate 2 which 1s located immediately
above the image exposing optical system 4, which may,
for example, be comprised of an array of convergent
light transmitting mediums. The hopper 6 is disposed to
the right of the optical system 4 and it contains therein
a quantity of toner particles T. At the supply mouth of
the hopper 6 is disposed a doctor 61 for regulating the
amount of toner particles to be supplied from the
hopper 6. The toner particles T are preferably com-
prised of the so-called one component magnetic toner
particles having a relatively high resistivity, e.g., 1014
ohms-cm or more. Also disposed at the mouth of the
hopper 6 is the developing roller 7 comprising a sleeve
which is driven to rotate in the direction indicated by
the arrow and a plurality of stationary magnets disposed
inside of the sleeve. As the sleeve rotates, the toner
particles T contained in the hopper 6 are partly carried
as magnetically attracted to the peripheral surface of
the sleeve to the developing station which is defined at
the location where the sleeve is opposed to the photo-
sensitive drum 10. As previously mentioned, the thick-
ness of a layer of the toner particles formed on the
peripheral surface of the roller 7 or its sleeve is regu-
lated by the doctor blade 61.

The cover plate 8 is disposed above the developing
roller 7 to prevent the toner particles from being scat-
tered. On the other hand, the cover plate 8, together
with the shield plate of the corona charging unit 5,

defines an exposure slit. The cleaning device 11 is pri-
marily comprised of a blade 11A, a shield roller 11B and
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a transportation tray 11C. Any toner particles remain-
ing on the peripheral surface of the drum 10 are re-
moved by the blade 11A and thus fallen on the shield
roller 11B. The counterclockwise rotation of the shield
rolier 11B causes the thus fallen toner particles to be
transported to the tray 11C. Although not shown spe-
cifically, the tray 11C is kept in biased oscillation in the
direction normal to the plane of the drawings by means
of an oscillating mechanism (not shown). Because of a
difference in acceleration in the going and returning
strokes of oscillation, the toner particles riding on the
tray 11C gradually move to a predetermined direction,
¢.g., toward the viewer of F1G. 1. The toner particles
thus moved along the tray 11C are then dropped over
the far end of the tray 11C into the toner collection
container 19. |

The quenching lamp 12 is comprised of an array of
light emitting diodes which emit light toward the drum
10 to remove residual charges thereon thereby causing
the surface potential of the drum 10 at a predetermined
level. The photosensitive drum 10 has a diameter of 25
mm and it includes a photoconductive layer comprised
of Se. Such a small-sized photosensitive drum is higher
in frequency of usage as compared with those having
larger diameters. Thus, the surface of the drum 10 is
preferred to be of high wear-resistance. Accordingly, a
material of Se family or As-Se family is preferably used.

The cassette 17 is so structured to be detachably
mountable in the apparatus, as shown, and it stores a
quantity of cut sheets of transfer paper S as recording
mediums. A number of sheets of transfer paper S are
placed on a bottom plate 171 in the form of a stack.
Since the bottom plate 171 is normally biased upwardly,
for example, by a spring, the topmost sheet of transfer
paper is always pressed against the paper feed roller 16.

In operation, when a main switch (not shown) of the
apparatus is turned on, the contact glass plate 2 and the
pressure plate 1 move in unison to the left as viewing
into FIG. 1 until the nght end of the contact glass plate
2 comes to be located immediately above the image
exposing optical system 4, as shown in FI1G. 2. When a
print button (not shown) i1s depressed after placing a
desired original on the contact glass plate 2, every unit
of the apparatus is set in operation and the lamps 3 are
lit. Under the condition, the right-hand light shield plate
2A takes the position as indicated in FIG. 2 so that the
light emitted from the lamps 3 is prevented from going
outside of the apparatus, and, at the same time, any
foreign matter is prevented from being introduced into
the interior of the apparatus through the gap between
the contact glass plate 2 and the hopper 6.

Upon stabilization of illumination by the lamps 3, the
contact glass plate 2 with the original O thereon moves
to the right in FIG. 1 so that the original O on the
contact glass plate 2 1s subjected to sht-exposure. When
the contact glass plate 2 has reached the position indi-
cated in FIG. 3, 1t temporarily comes to a halt and
thereafter it again moves to the left until it reaches the
position indicated in FIG. 2. When the contact glass
plate 2 is in the position indicated in FIG. 2, the left-
hand light shield plate 2B blocks the gap between the
contact glass plate 2 and a top plate 25 of the apparatus
sO that light from the lamps 3 1s prevented from being
irradiated to the externior and foreign matter is pre-
vented from being introduced into the intenor. When
the main switch is turned off upon completion of repro-
duction operation, the contact glass plate 2 again moves
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to the right until 1t comes to the initial position shown in
FI1G. 1, and, thereafter, the main motor is turned off.

Returning to FIG. 1, when the print button is de-
pressed as previously mentioned, the paper feed roller
16 1s driven to rotate thereby causing the topmost sheet
of transfer paper S to be discharged out of the cassette
17. However, the thus discharged sheet of transfer
paper S is restrained from further advancement when its
leading edge comes into abutment against the registra-
tion roller 18. Thus, the registration roller 15 keeps the
sheet of transfer paper in a hold state. During this time,
the photosensitive drum 10 is in rotation in the clock-
wise direction with the charging unit §, developing
roller 7, cleaning unit 11 and quenching unit 12 all held
in operative condition. On the other hand, turning on of
the main switch causes the fixing unit 22 to be operative;
in other words, a heater provided inside of the upper
roller is set operative. In this manner, the fixing unit 22
is set ready for operation in a short period of time.

As described previously, while the contact glass plate
2 having thereon the original O moves in a predeter-
mined direction, the original O is slit-exposed from one
end to the other so that an electrostatic latent image is
formed on the peripheral surface of the drum 10. As the
latent image is formed, it is immediately developed by
the developing roller 7 into a visible toner image. The
sheet of transfer paper S held in a stand-by condition by
the registration roller 15§ i1s transported to an image
transfer station by the registration roller 15 in synchro-
nism with the rotation of the drum 10 and the timing of
slit-exposure of the original O, where the visible toner
image formed on the drum 10 is transferred to the sheet
of transfer paper S as it is transported through the image
transfer station where the transfer corona unit 9 is dis-
posed.

It 1s to be noted that the sheet of transfer paper S is
brought into contact with the drum 10 1n order to have
the toner image transferred to the transfer paper §;
however, since the drum 10 has a small diameter as
mentioned previously, the transfer paper S becomes
separated away from the peripheral surface of the drum
10 by its own stiffness as 1t is being advanced in the
transporting direction, or to the left in FIG. 1, in associ-
ation with the rotation of the drum 10.

As the transfer paper S advances after having been
separated from the drum 10, the charge removing brush
18 comes into contact with the back surface of the trans-
fer paper S thereby removing the charge on the transfer
paper S. The transfer paper S, in turn, is transported
into the image fixing unit 22, for example, by well
known means such as transport rollers arranged along
the transport path of transfer paper S, it is guided by the
guide plates 21, where the toner image riding on the
transfer paper S becomes fixed to the transfer paper S
while it 15 passed thtough a pair of fixing rollers as
pressed therebetween. Thereafter, the transfer paper S
now having thereon a fixed toner image is further trans-
ported as guided by the additional guide plates 24 to be
finally discharged out of the apparatus as driven by the
paper discharging rollers 23. On the other hand, the
peripheral surface of the drum 10 after image transfer is
brought to a cleaning station, where residual toner par-
ticles are removed by the cleaning unit 11, which is
followed by the light discharging step in which the
peripheral surface of the drum 10 is subjected to a blan-
ket exposure by the light from the quenching lamp 12 to
eliminate any residual charges on the drum surface,
thereby completing a reproduction process.
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As described previously, the contact glass plate 2
executes a reciprocating motion in the horizontal direc-
tion in F1G. 1. FIG. 4 schematically shows the driving
mechanism to carry out such a reciprocating motion of
the contact glass plate 2. Briefly described with refer-
ence to FIG. 4, the contact glass plate 2 is supported on
a support 100 to which is fixedly mounted a cross-
shaped engaging member 101 by means of fixing means
102 of any well-known structure. Each of the pair of
arms extending horizontally in the opposite direction
from the vertical arm of the cross-shaped engaging
member 101 rotatably supports a grooved roller 103 or
104 at its forward end. Also provided is a pair of belts
106 and 109 having a circular cross section and each
having one end fixed to the contact glass plate 2 by
means of fixing means 107 or 110 and the other end
fixed to an immovable section 200 of the apparatus by
means of fixing means 108 or 111. These belts 106, 109
are passed around the grooved rollers 103, 104, respec-
tively. A pair of pulleys 112 and 113 is rotatably sup-
ported on the immovable section 200 of the apparatus
and an endless belt 114 is extended between the pulleys
112 and 113. One of the pulleys 112 and 113 is driven to
rotate by means of a driving source (not shown).

As shown in FIG. 4, the vertical arm of the engaging
member 101 is provided with a slot 105, and an engag-
ing pin 114A fixedly mounted on the endless belt 114 1s
in engagement with the slot 105. Thus, when the pulley
113 is driven to rotate in a predetermined direction, the
contact glass plate 2 will execute a reciprocating mo-
tion.

The transfer paper guide structure 13 has a forward
portion which is inclined slightly upward toward the
drum 10, as best shown in F1GS, § and 6. The pressure
plate 14 is pivotally supported by a pivot axis 14A and
it i1s made to be relatively light weight. The pressure
plate 14 may pivot around the axis 14A freely under the
influence of gravity force and thus its forward end rests
on the top surface of the guide structure 13 if transfer
paper is absent therebetween. As shown in FIG. 5,
when a relatively thick or stiff transfer paper Sg1s trans-
ported, the pressure plate 14 does not appreciably bend
the transfer paper Sg, however, when a relatively thin
or less stiff transfer paper Sysis transported as shown in
FIG. 6, the transfer paper Sysis significantly bent by the
weight of the pressure plate 14 so that the transfer paper
Sas will advance as guided along the top surface of the
inclined forward portion before entering into the image
transfer station.

In this manner, due to cooperation between the guide
structure 13 and the pressure plate 14, the incident angle
of the transfer paper entering into the transfer station
may be automatically adjusted depending on the thick-
ness or stiffness of the paper, thereby forming stiffness
adjusting means and allowing to eliminate irregularities
in transfer characteristics, such as transfer paper separa-
tion characteristics, due to fluctuations in stiffness or
flexibility of transfer paper used.

In FIG. 7, the one-dotted line LOP indicates the
transportation path for transfer paper S inside the appa-
ratus, and the present apparatus, or its housing is di-
vided into upper and lower halves across this line LOP.
Accordingly, the upper half of the apparatus may be
lifted or pivoted upward with respect to the stationary
lower half, thereby allowing to expose the transporta-
tion path and providing easy access not only to the path
but also other interior parts of the apparatus. Such a
structure is extremely advantageous from the viewpoint
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of maintenance. For example, if a sheet of transfer paper
is jammed somewhere along the path, it is only neces-
sary to move the upper half away from the lower half to
have the path exposed without checking exactly where
the jamming has occurred.
While the above provides a full and complete disclo-
sure of the preferred embodiments of the present inven-
tion, various modifications, alternate constructions and
equivalents may be employed without departing from
the true spirit and scope of the invention. Therefore, the
above description and illustration should not be con-
strued as limiting the scope of the invention, which 15
defined by the appended claims.
What is claimed is:
1. A recording apparatus cOmprising:
an endless image forming member driven to rotate in
a predetermined direction to pass through a trans-
fer station, said endless image forming member being
in the form of a drum having a diameter in the range
between 10 mm and 40 mm,

image forming means for forming a[n] foner image
on said endless image forming member, said Image
forming means including an array of convergent light
transmitting mediums for focusing an original light
image onto said image forming member therethrough;

transporting means for transporting transfer mediums
one by one through said transfer station where said
toner image formed on said endless image forming
member is transferred to the transfer medium
which is brought into contact with said endless
image forming member at said transfer station, said
transporting means including [stiffnessJ adjusting
means for automatically adjusting the inciden: angle
of said transfer-medium entering into said transfer
station depending on a stiffness of said transfer medi-
um [ s} which [are] is to be brought into contact
with said image forming member at said transfer
station so that a uniform separating characteristic s
obtained irrespective of the degree of stiffness of
said transfer medium{s before adjustment]}; and

[ said endless image forming member having a radius

of curvature at said transfer station which is small
enough for] whereby said transfer medium [to]
separates away from said endless image forming
member by its own stiffness after passing through
the transfer station.

2. Apparatus of claim 1 [wherein said endless image
forming member is in the form of a drum having a diam-
eter which is small enough for said transfer medium to
separate away from said image forming member by its
own stiffness after image transfer] further comprising
charger removing means disposed adjacent to and down-
stream of said transfer station with respect to a direction of
advancement of said transfer medium transported by said
transporting means for removing charge from said transfer
medium at least partly after image transfer.

[3. Apparatus of claim 2 wherein said diameter is in
the range between 10 mm and 40 mm. }

[4. Apparatus of claim 1 wherein said image to be
transferred from said image forming member to said
transfer medium is an electrostatic latent image.J

[5. Apparatus of claim 1 wherein said image to be
transferred from said image forming member to said
transfer medium is a visible image which has already
been developed. }

6. Apparatus of claim 1 wherein said [stiffness]
adjusting means includes a guide structure having an
upwardly inclined forward portion directed toward
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said image forming member, the top surface of said
guide structure defining a part of the path for transport-
ing said transfer [mediums] medium, and a pivotally
supported pressure plate having a forward end which
can rest on said top surface.

1. Apparatus of claim 6 wherein the weight of said
pressure plate i1s so determined that a relatively stiff
transfer medium is not appreciably bent and thus is not
appreciably brought into contact with said top surface
while being transported, but a relatively less stiff trans-
fer medium is appreciably bent by said pressure plate
and thus is appreciably brought into contact with said
top surface while being transported.

8. A recording apparatus comprising:

a drum-shaped image forming member driven to rotate
in a predetermined direction to pass through a trans-
fer station;

image forming means disposed around said drum-
shaped image forming member for forming a toner
image on said image forming member, said image
Jorming means including an array of convergent light
transmitting mediums for focusing an original light
image onto said image forming member to form an
electrostatic latent image on said fmage forming
member and a developing means for developing said
latent image into said toner image, said developing
means including a developing roller having a diameter
smaller than a diameter of said image forming mem-
ber and positioned for applying a toner to said image
forming member;

transporting means for transporting transfer mediums
one by one through said transfer station where said
toner image formed on said image forming member is
transferred to the transfer medium which is brought
into contact with said image forming member at said
transfer station, wherein said transporting means
includes adjusting means for automatically adjusting
the incident angle of said transfer medium entering
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10. Apparatus of claim 9, wherein said image forming
member is driven to rotate in a predetermined direction at
constant speed and said charging means, exposing means,
developing means, and transferring means are disposed
around said image forming means in said predetermined
direction in the order mentioned.

11. Apparatus of claim 9, wherein said transferring
means includes an image transferring corona discharging
device for applying corona ions of a predetermined polarity
10 the back side of said transfer medium.

12. Apparatus of claim 8, wherein said adjusting means
includes a guide structure having an upwardly inclined
Jorward portion directed towards said image forming mem-
ber, the top surface of said guide structure defining a part
of the path for transporting said transfer medium, and a
pivotally supported pressure plate having a forward end
which may rest on said top surface.

13. Apparatus of claim 12, wherein the weight of said
pressure plate is so determined that a relatively stiff trans-
fer medium is not appreciably bent and thus is not appre-
ciably brought into contact with said top surface while
being transported, but a relatively less stiff transfer me-
dium is appreciably bent by said pressure plate and thus is
appreciably brought into contact with said top surface while
being transported.

14. Apparatus of claim 8, further comprising holding
means for holding an original above said image forming
member, and wherein said array of convergent light trans-
mitting mediums is disposed between said holding means
and said image forming member and above said image
forming member.

15. Apparatus of claim 14, wherein said holding means
includes a contact glass plate for placing thereon an origi-
nal. |

16. Apparatus of claim 15, wherein said contact glass
plate is movable horizontally back and forth.

17. Apparatus of claim 8 wherein said non-corona dis-
charging type charge removing means comprises a dis-

into said transfer station depending on a stiffness of 4, charging brush.

said transfer medium which is to be brought into
contact with said image forming member at said
transfer station, thereby allowing a uniform separai-
ing characteristic to be obtained irrespective of the
degree of stiffness of said transfer medium, and
non-corona discharging type charge removing means
disposed adjacent to and downstream of said transfer

station with respect to a direction of advancement of

said transfer medium transported by said transporting
means for removing charge from said transfer me-
dium at least partly;

whereby said image forming member is less than or

equal to 40 mm, thereby allowing the transfer me-
dium to separate away from said image forming mem-
ber by its own stiffness after passing through the trans-
fer station.

9. Apparatus of claim 8, wherein said image forming
means includes charging means for uniformly charging
said image forming member, exposing means including
said array of convergent light transmitting means for ex-
posing said image forming member thus wuniformly
charged to an original light image to form said electrostatic
latent image on said image forming member, said develop-
ing means for developing said electrostatic latent image on
said image forming member to form said toner image
thereon, and transferring means for transferring said toner
image to a transfer medium transported by said transport-
ing means.
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18. A recording apparatus comprising:

an endless image forming member driven to rotate in a
predetermined direction to pass through a transfer
station,

image forming means for forming an image on said
endless image forming member;

transporting means for transporting transfer mediums
one by one through said transfer station where said
image formed on said endless image forming member
Is transferred to the transfer medium which is brought
into contact with said endless image forming member
at said transfer station, said transporting means in-
cluding adjusting means for automatically adjusting
the incident angle of said transfer medium entering
into said transfer station depending on a stiffness of
said transfer medium which is to be brought into
contact with said image forming member ar said
transfer station so that a uniform separating charac-
teristic is obtained irrespective of the degree of stiffness
of said transfer medium; and

said endless image forming member having a radius of
curvature at said transfer station which is small
enough for said transfer medium to separate away
Jrom said endless image forming member by its own
stiffness after passing through said transfer station.

19, Apparatus of claim 18 wherein said endless image

Jorming member is in the form of a drum having a diame-
ter which is small enough for said transfer medium to
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separate away from said image forming member by its own
stiffness after image transfer.

20. Apparatus of claim 19 wherein said diameter is in
the range between 10 mm and 40 mm.

21. Apparatus of claim 18 wherein said image to be
transferred from said image forming member 1o said trans-
fer medium is a visible image which has already been
developed.

22. Apparatus of claim 18 wherein said adjusting means
includes a guide structure having an upwardly inclined
forward portion directed toward said image forming mem-
ber, the top surface of said guide structure defining a part
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of the path for transporting said transfer medium, and a
pivotally supported pressure plate having a forward end
which can rest on said top surface. |

23. Apparatus of claim 22 wherein the weight of said
pressure plate is so determined that a relatively stiff trans-
fer medium is not appreciably bent and thus is not appre-
ciably brought into contact with said top surface while
being transported, but a relatively less stiff transfer me-
dium is appreciably bent by said pressure plate and thus is
appreciably brought into contact with said top surface while
being transported.
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