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Description

The present invention relates to an electrophoto-
graphic image forming apparatus, in which a develop-
ing unit is brought close to or separated from a pho-
toconductive drum unit by closing or opening an up-
per frame, and, more particularly, to a gear power
transfer mechanism for transmitting a rotating force
of a drive motor from the photoconductive drum unit
to the developing unit when the latter is brought close
to the photoconductive drum unit.

Image forming apparatus, such as laser printers
or electronic copying machines, are now widely used,
and there is a constant demand for simplified opera-
tion procedures and stabilized printing quality of
these machines.

In such image forming apparatus, typically, an
upper frame can be opened away from or closed to-
ward a lower frame forming a boundary of a paper
transfer path, in order to reset a paper jam or replace
a developing unit and a photoconductive drum unit. In
such an opening or closing operation, the photocon-
ductive drum unit provided within the upper frame is
caused to be separated, or brought together with, the
developing unit. The power in the photoconductive
drum unit is transferred to the developing unit via a
power transmitting mechanism when the developing
unit and photoconductive drum unit are brought to-
gether.

Fig. 10A and Fig. 10B are structural diagrams
schematically showing a typical example (as dis-
closed in Japanese unexamined patent publication
HEI 1-927786) of such an image forming apparatus.

In this image forming apparatus, the frame is div-
ided into an upper and alower frame. The lower frame
(hereinafter called a base) 1 is provided with a paper
cassette setting part 11, a paper transfer path 12, a
fixing unit 13, and a pick roller and a transfer roller
(not illustrated). Meanwhile, the upper frame (herein-
after called a cover) 2 is provided with a photoconduc-
tive drum unit 3, a developing unit 4 and a link mech-
anism 5, and is rotatable around a rotating axis 14 rel-
ative to the base 1. At the interface between the base
1 and cover 2, a paper transfer path is formed.

Therefore, as shown in Fig. 10B, the cover 2 can
be opened away from the base 1 at the boundary of
the paper transfer path by rotation around the rotating
axis 14.

The photoconductive drum unit 3 is fixed to the
cover 2 and the developing unit 4 is swayably fixed to
the cover 2. A magnetic roller (not illustrated) within
the developing unit4 can be moved closely to or sepa-
rated from a photoconductive drum 31 through such
swaying operation.

The link mechanism 5 sways the developing unit
4 in accordance with the closing and opening opera-
tion of cover 2; that is, it pivots the developing unit 4
toward or away from the photoconductive drum 31.
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For this purpose, the link mechanism 5 is composed
of an L type rotatable arm 51, an L type transmitting
arm 52 and a rotatable arm 53. The L type rotatable
arm 51 has a guide hole 512 which engages with an
engaging pin 511 provided on the base 1 at the one
end thereof and rotates around a center axis 513 in
accordance with the closing and opening operation of
cover 2. The L type transmitting arm 52 couples the
other end of the L type rotatable arm 51 and one end
of rotatable arm 53 to realize integrated operation of
these arms. The rotatable arm 53 rotates around a ro-
tating axis 531 and is provided, at one end thereof,
with a pushing mechanism 54 consisting of a plate
spring to push the developing unit 4 toward the pho-
toconductive drum unit 3.

Here, operations of link mechanism 5 will be ex-
plained.

First, the cover 2 shown in Fig. 10A is closed to-
ward the base 1. In this case, the L type rotatable arm
51 of the link mechanism 5 is rotated around the ro-
tating axis 513 simultaneously with depression in the
direction of arrow mark A. Thus, the transmitting arm
52 is pulled in the direction of arrow mark B and the
rotatable arm 53 is driven to rotate counterclockwise
around the rotating axis 531. Simultaneously, the
pushing mechanism 54 integrated with the rotatable
arm 53 is moved to the right side, pushing the devel-
oping unit 4 toward the photoconductive drum unit 3.
As a result, the developing unit 4 and the photocon-
ductive drum 31 are set in a closed condition. Since
the developing unit 4 is provided with a pair of gap roll-
ers 42 which are in contact with both end portions of
an external circumference of the photoconductive
drum 31, the magnetic roller in the developing unit
and a photosensitive drum are provided opposite
each other with a constant interval (gap) between
them, in the closed condition.

Next, the cover 2 shown in Fig. 10B is opened.
Under this opened condition, the transmitting arm 52
of the link mechanism 5 is moved in the direction of
arrow mark C and thereby a pushing force of the
pushing mechanism 54 toward the developing unit 4
is eased. As a result, the developing unit 4 is separat-
ed from the photoconductive drum unit 3 with a recov-
ery force of a spring (not illustrated) and, consequent-
ly, the photoconductive drum 31 is separated from the
gap rollers 42.

Therefore, a large gap is generated, in the
opened condition, between the developing unit 4 and
the photoconductive drum 31; thereby, a paper jam
can be reset and replacement of the developing unit
4 and photoconductive drum 31 can be realized easi-
ly. Moreover, the surface of the photoconductive
drum can be protected from damage during the oper-
ations explained above.

As explained above, the image forming appara-
tus causes the developing unit 4 to come close to or
to be separated from the photoconductive drum unit
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3 in accordance with the opening and closing opera-
tions of the cover 2 and is also provided with the gear
power transfer mechanism for transmitting the rotat-
ing force of drive motor to a rotating part of the devel-
oping unit 4 from the photoconductive drum unit 3 un-
der the closed condition of these units explained
above.

This gear power transfer mechanism 6 is com-
posed, as shown in Figs. 11A, 11B and Fig. 12, of a
drive gear unit 62 coupled with the drive motor (not il-
lustrated) on the side of photoconductive drum unit 3
and a driven gear unit 63 coupled with the rotating
part of developing unit 4 (magnetic roller, developer
agitating screw, etc.). The drive gear unit 62 is provid-
ed with three gears rotatably provided on a fixed sub-
strate 61, namely a firstintermediate gear 621 engag-
ed with the drive motor, a second intermediate gear
622 always engaged with the first intermediate gear
and a drive gear 623 always engaged with the second
intermediate gear. The axis of first intermediate gear
621 is coupled with the drive mechanism of the pho-
toconductive drum 31 and the second intermediate
gear 622 is coupled with the rotating axis of a paper
transfer roller (not illustrated).

On the other hand, the driven gear unit 63 is com-
posed of a movable bracket 634 (hatched area in Fig.
12) provided movably in the direction of arrow mark
to the fixed substrate 61 and three gears are rotatably
mounted on bracket 634. These three gears include
a driven gear 631 engaging with the drive gear 623 on
the side of photoconductive drum 31 when the devel-
oping unit4 comes close to the photoconductive drum
unit 3, a third intermediate gear 632 always engaging
with the driven gear, and a fourth intermediate gear
633 always engaging with the third intermediate gear.
The fourth intermediate gear 633 is provided with four
pawls coupled with a coupling pawl gear on the side
of developer 41 as shown in the figure. When these
pawls couple, the magnetic roller and the developer
agitating screw in the developing unit 4 are rotated.
The gears explained above may for example be man-
ufactured by molding synthetic resin material.

Next, the operation of the gear power transfer
mechanism 6 will be explained.

First, the cover 2 shown in Fig. 11A is closed to-
ward the base 1 and the developing unit 4 is moved
toward the photoconductive drum unit 3. In this case,
the driven gear 631 of the gear power transfer mech-
anism 6 engages with the drive gear 623 because
both units are in the closed condition. As a result, a
rotating force of the drive motor, transmitted to the
drive gear 623 through the first intermediate gear 621
and second intermediate gear 622, is further transfer-
red sequentially to the driven gear 631, third inter-
mediate gear 632 and fourth intermediate gear 633
from drive gear 623 to rotate the magnetic roller within
the developing unit4. Therefore, the photoconductive
drum 31 and developing unit4 are driven by the same
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drive motor.

Next, the cover 2 shown in Fig. 11B is opened and
thereby the developing unit 4 is separated from the
photoconductive drum unit 3. In this case, the driven
gear 631 of the gear power transfer mechanism 6 is
separated from the drive gear 623, releasing the en-
gagement, and thereby the rotating force of drive mo-
tor is not transferred to the developer 41. Accordingly,
the magnetic roller in the developing unit 4 is no lon-
ger rotated.

Meanwhile, in the image forming apparatus of
the prior art explained above, the gap between the
photoconductive drum 31 and developing unit 4 va-
ries depending on minor deviations between the sup-
porting axis of the gap rollers 42 and the rotating axis
of photoconductive drum 31 which define the gap.
This variation has a large influence on the engage-
ment between the drive gear 623 of the drive gear unit
62 and the drive gear 631 of driven gear unit 63. That
is, the positional relationship between the drive gear
unit 62 and driven gear unit 63 is determined by the
center axis of the gap rollers 42 of the developing unit
4 and the center of rotation of the photoconductive
drum 31. If these center positions are even allittle de-
viated, adequate engagement between the drive gear
623 and driven gear 631 can no longer be attained.

Accordingly, the problem arises that creak is gen-
erated between gears, for example, when engage-
ment between the drive gear 623 and driven gear 631
becomes deep, or gear missing and gear skipping are
generated when engagement becomes shallow, due
to relative eccentricity of the rotating axes on the side
of photoconductive drum unit 3 (rotating axes of the
photoconductive drum 3 and drive gear 623) and the
driven axis on the side of developing unit 4 (support-
ing axis of gap rollers 42 and rotating axis of driven
gear 631).

In view of this, high level technique and longer
processing time have been required for adjustment of
the gap in order to attain adequate engagement be-
tween the drive gear 623 and driven gear 631. There-
by, the prior art has a disadvantage in that provision
of gear power transfer mechanism 6 at the time of
manufacturing the image forming apparatus, and re-
placement of developing unit 4 and photoconductive
drum 31 after manufacture of the apparatus, have
been made ineffective. Therefore, it has also been
difficult to prepare the gear power transfer mechnan-
ism 6 as a unit for maintenance work.

It is therefore desirable to provide a novel image
forming apparatus which solves the disadvantages of
the image forming apparatus of the prior art.

According to the present invention, there is pro-
vided an image forming apparatus having a movable
developing unit which can be moved closely to and
separated from a photoconductive drum of a photo-
conductive drum unit, and a gear power transfer
mechanism which couples a first rotating axis on a
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side of the photoconductive drum unit and a second
rotation axis on a side of the developing unit under a
condition that the photoconductive drum and the de-
veloping unit are located closely, the first rotation axis
being rotated by a drive motor, characterised in that:

said gear power transfer mechanism compris-
es:

afirst bevel gear fixed to the first rotating axis;

a second bevel gear provided so as to always
engage said first bevel gear;

a third bevel gear fixed to the second rotating
axis;

a fourth bevel gear provided so as to always
engage with said third bevel gear; and

rotation coupling means for serially transfer-
ring rotation of the first rotating axis to the second ro-
tating axis by coupling said second bevel gear and
said fourth bevel gear so that rotation of said second
bevel gear is transferred to said fouthe bevel gear
with an orthogonal axis orthogonally crossing said
first and second rotating axes, so that movement in
the axial direction of said orthogonal axis is allowed
in conjunction with movement of said developing unit,
relative to the photoconductive drum.

An embodiment of the present invention can pro-
vide an improved gear power transfer mechanism
which is always capable of transferring adequate ro-
tating force to the rotating part of the developing unit.

An embodiment of the present invention can also
provide a gear power transfer mechanism which elim-
inates gap adjustment between gears, ensures easy
assembling and maintenance and can easily be pro-
vided as a unit for maintenance work.

The present invention relates to an image forming
apparatus in which a developing unit is movably
mounted so that it can be moved closely to or sepa-
rated from a photoconductive drum, and a gear power
transfer mechanism is provided so that a rotating axis
on a side of a photoconductive drum unit coupled with
the drive motor is coupled with a rotating axis on a
side of the developing unit, under the condition that
the photoconductive drum and the developing unit
are in close proximity. The present invention more
particularly concerns the structure of a gear power
transfer mechanism as explained hereunder.

The gear power transfer mechanism according to
the present invention may comprise, as shown in Fig.
1, a first bevel gear 71 fixed to a rotating axis 624 on
the side of the photoconductive drum unit 3, a second
bevel gear 72 arranged so as to always engage the
first bevel gear 71, a third bevel gear 81 fixed to the
rotating axis 635 on the side of the developing unit 4,
a fourth bevel gear 82 provided to always engage the
third bevel gear 81, and a gear coupling means 91 en-
gaging the second bevel gear 72 and the fourth bevel
gear 82 for transferring the rotation of second bevel
gear 72 to the fourth bevel gear 82 in an axis having
a direction orthogonally crossing each rotating axis
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and for allowing the movement of fourth bevel gear 82
in the axial direction in conjunction with the move-
ment of developing unit 4.

In short, the present invention has eliminated di-
rect coupling between the drive gear and the driven
gear which has been used in the prior art. Therefore,
gap adjustment between the drive gear and the driv-
en gear can be eliminated. Moreover, gear missing
and gear skipping can be prevented and adequate
motor power can always be transferred to the rotating
part of the developing unit.

In the drawings:

Fig. 1 is a diagram indicating the principal struc-

ture of the gear power transfer mechanism in the

image forming apparatus of the present inven-
tion;

Fig. 2 is a rear view of the gear power transfer

mechanism of an embodiment of the present in-

vention;

Fig. 3 is a front view of the gear power transfer

mechanism of an embodiment of the present in-

vention;

Fig. 4 is a sectional view indicating coupling

structure between two pairs of bevel gears and

a rotation transfer axis;

Fig. 5 is a perspective view of the essential por-

tion of Fig. 4;

Fig. 6 is a perspective view of the essential por-

tion indicating an example of a modification of the

coupling structure between two pairs of bevel
gears and the rotation transfer axis;

Fig. 7 is an outline diagram of another example

of modification of the coupling structure between

two pairs of bevel gears and the rotation transfer
axis;

Fig. 8 is a rear view of a gear power mechanism

comprising the gear coupling structure of Fig. 7;

Fig. 9 is a sectional view of an essential portion

of the gear coupling structure of Fig. 8;

Fig. 10A illustrates the closed condition of the

cover of an image forming apparatus of the prior

art;

Fig. 10B illustrates the opened condition of the

cover of an image forming apparatus of the prior

art;

Fig. 11A is a front view of a gear power transfer

mechanism of the prior art in the closed condition

of the developing unit and photoconductive drum
unit;

Fig. 11B is a front view of a gear power transfer

mechanism of the prior art in the separated con-

dition of the developing unit and photoconductive
drum unit; and

Fig. 12 is a rear view of a gear power transfer

mechanism of the prior art in a closely-located

condition of the developing unit and photosensi-
tive drum unit.
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Embodiment 1:

A first embodiment of the gear power transfer
mechanism of the present invention will be explained
with reference to Fig. 2 to Fig. 5. The elements like
those of the prior art shown in Fig. 11 and Fig. 12 are
designated by the like reference numerals.

The main difference between this embodiment
and the prior art is that two pairs of bevel gears 71,
72 and 81, 82 and a single rotation transfer axis 91 are
added. With the addition of these elements, the struc-
ture is partly modified. Namely, as shown in Fig. 4,
the gap between the drive gear 623 on the side of the
photoconductive drum unit and the driven gear 631 on
the side of the developing unit is set to be wider than
that of prior art. Also, the rotating axis 624 of drive
gear 623 is provided through the rear side of the fixed
substrate 61, while the rotating axis 635 of the driven
gear 631 is provided through the fixed substrate 61
and the movable bracket 634. Each bevel gear may
for example be manufactured by molding of synthetic
resin materials.

The rotating axis 624 of drive gear 623 is coupled
with the first bevel gear 71, which is always coupled
with the second bevel gear 72. The second bevel gear
72 has a boss on a single side surface thereof. This
boss is rotatably supported through a bearing 74 of an
L type supporting member 73 provided on the fixed
substrate 61. Moreover, one end of rotation transfer
axis 91 is fixed to an axis hole of the second bevel
gear 72. The other end of rotation transfer axis 91 has
a flat area 911 formed by cutting out a part of an ex-
ternal circumference and this flat area 911 is inserted
into an axis hole of the fourth bevel gear 82 which will
be explained later.

Accordingly, when the drive gear 623 is rotated by
a drive motor, the rotating force thereof is sequentially
transferred to the first bevel gear 71 and the second
bevel gear 72 through the rotation axis 624 to rotate
the rotation transfer axis 91.

On the other hand, the rotation axis 635 of driven
gear 631 is coupled with the third bevel gear 81, which
is always coupled with the fourth bevel gear 82. This
fourth bevel gear 82 has a boss on a single side sur-
face thereof and this boss is rotatably supported
through a bearing 84 by an L type supporting member
83 provided on the movable bracket 634. Moreover,
the other end of the rotation transfer axis 91 is insert-
ed into the axis hole of the fourth bevel gear 82. Under
this insertion condition, the fourth bevel gear 82 is
slidable along the rotation transfer axis 91 and it ro-
tates together with the rotation transfer axis 91. The
fourth bevel gear 82 can be rotated because this gear
and rotation transfer axis 91 are tentatively coupled
with each other by a contact force at the edge portion
of flat area 911 provided at the other end of rotation
transfer axis 91.

Therefore, when the cover 2 is opened and the
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movable bracket 634 is thereby moved in the direction
of arrow mark E together with the developing unit 4,
the fourth bevel gear 82 slides on the rotation transfer
axis 91 together with the bracket. Moreover, when the
photoconductive drum unit 3 and the developing unit
4 are ordinarily located closely, the rotating force of
the drive motor transferred to the rotation transfer
axis 91 is then transmitted to the third bevel gear 81
through the fourth bevel gear 82 and is then transfer-
red to the driven gear 631. As a result, a rotating part
of the developing unit 4 is driven, as in the prior art,
by the drive motor on the side of the photoconductive
drum unit 3.

According to the embodiment of the present in-
vention explained above, the drive gear on the side of
the photoconductive drum unit is not coupled directly
with the driven gear on the side of the developing unit.
Therefore, gap adjustment between these gears is
unnecessary. Accordingly, the gear power transfer
mechanism as a whole can be made as a single unit
for easy maintenance.

The coupling structure of the two pairs of bevel
gears embraces the following two types of modifica-
tions in addition to the embodiment explained above.

Embodiment 2:

As a first modification, two rotation transfer axes
92, 93 are used as shown in Fig. 6, and one of them
is fixed to the second bevel gear 72 while the other
is fixed to the fourth bevel gear 82. The free end of
the first rotation transfer axis 92 fixed to the second
bevel gear 72 is provided with a split groove 921,
while the free end of the second rotation transfer axis
93 fixed to the fourth bevel gear 82 is provided with
an engaging part 931 which may be fitted to the split
groove 921. According to the coupling structure con-
sisting of this split groove 921 and engaging part 931
arrangement, the second rotation transfer axis 93
may be freely moved in the axial direction and rotates
together with the first rotation transfer axis 92.

Accordingly, while the movable bracket 634
moves, the fourth bevel gear 82 can be moved togeth-
er with the movable bracket 634 and rotation of the
second bevel gear 72 can be transferred to the fourth
bevel gear 82 under the condition that the developing
unit 4 and photoconductive drum unit 3 are located
adjacently. In the above structure the coupling can
further be stabilized by fixing a cylindrical portion sur-
rounding the coupling portion of the first rotation
transfer axis 92 and the second transfer axis 93 to a
side of any one of these axes.

Embodiment 3:
In another embodiment, as shown in Fig. 7 to Fig,

9, the two pairs of bevel gears are coupled with two
rotation transfer axes 94, 95. However this embodi-
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ment is different from the previous one in that, for ex-
ample, an axis center of second bevel gear 72 is de-
viated in the upper and horizontal directions from an
axis center of fourth bevel gear 82; and the two rota-
tion transfer axes 94, 95 to be fixed to respective axis
holes are allocated in different positions; and the free
end of each rotation transfer axis is provided with a
pair of flat gears 96, 97 which are always engaged
with each other.

As shown in Fig. 7, the first flat gear 96 is fixed
to the first rotation transfer axis 94 being fixed to the
second bevel gear 72, while the second flat gear 97
is fixed to the second rotation transfer axis 95 fixed
to the fourth bevel gear 82. These two flat gears 96,
97 are provided in such amanner that they are always
engaged with each other for transmission of rotation,
and the second flat gear 97 is slidable relative to the
first flat gear 96 in order to realize movement of the
fourth bevel gear 82. Therefore, each flat gear em-
ploys a gear structure with a small number of high
teeth and moreover the number of teeth of each bevel
gear forming a pair is different. As shown in Fig. 8 and
Fig. 9, the number of teeth of the first bevel gear 71
and third bevel gear 81 is set larger than the number
of teeth of the second bevel gear 72 and fourth bevel
gear 82. Thereby a contact force (surface pressure)
between tooth surfaces of a pair of flat gears be-
comes small, so that the second flat gear 97 slides
smoothly along the first flat gear 96, and thus the
transfer of driving force to the second flat gear 97
from the first flat gear 96 becomes more stable.

Moreover, in this modification, as shown in Fig. 8
and Fig. 9, the rotating axis 635 of the driven gear 631
is longer than the rotating axis 624 of the drive gear
623. Therefore, the third bevel gear 81 is located high-
erthan the firstbevel gear 71. Acenter area of the lon-
ger rotating axis 624 is supported by a bearing 637 for
stabilizing rotation thereof. The movable bracket 634
is provided with a pair of supporting members 98, 99
in order to movably support the two rotation transfer
axis 94, 95. The second bevel gear 72 and first flat
gear 96 are fixed to the first rotation transfer axis 94,
while the fourth bevel gear 82 and second flat gear 97
are fixed to the second rotation transfer axis 95.

In this structure, when the movable bracket 634
is moved in the direction of the arrow mark, the sec-
ond flat gear 97 slides on the firstflat gear 96 together
with the second rotation transfer axis 95 and moves
in the same direction. Moreover, when the photocon-
ductive drum unit 3 and the developing unit 4 are lo-
cated close to each other, rotation of the first rotation
transfer axis 94 is sequentially transmitted to the first
flat gear 96 and second flat gear 97, to rotate the sec-
ond rotation transfer axis 95.

Also in this embodiment, the rotating power can
be transferred to the developing unit 4 from the pho-
toconductive drum 31 as in the above two embodi-
ments. This embodiment has a special effect that
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high accuracy is not required for positioning of op-
posed second bevel gear 72 and fourth bevel gear 82.

While the preferred embodiments of the present
invention have been described, the present invention
also allows various other modifications within the
scope of the claims.

Claims

1. An image forming apparatus having a movable
developing unit (4) which can be moved closely to
and separated from a photoconductive drum (31)
of a photoconductive drum unit (3), and a gear
power transfer mechanism (6) which couples a
first rotating axis (624) on a side of the photocon-
ductive drum unit and a second rotation axis
(635) on a side of the developing unit under a con-
dition that the photoconductive drum and the de-
veloping unit are located closely, the first rotation
axis being rotated by a drive motor, characterised
in that:

said gear power transfer mechanism com-
prises:

a first bevel gear (71) fixed to the first ro-
tating axis (624);

a second bevel gear (72) provided so as to
always engage said first bevel gear;

a third bevel gear (81) fixed to the second
rotating axis (635);

a fourth bevel gear (82) provided so as to
always engage with said third bevel gear; and

rotation coupling means (91) for serially
transferring rotation of the first rotating axis to the
second rotating axis by coupling said second bev-
el gear (72) and said fourth bevel gear (82) so that
rotation of said second bevel gear (72) is trans-
ferred to said fourth bevel gear (82) with an ortho-
gonal axis orthogonally crossing said first and
second rotating axes, so thatmovement in the ax-
ial direction of said orthogonal axis is allowed in
conjunction with movement of said developing
unit (4) relative to the photoconductive drum (31).

2. An image forming apparatus according to claim
1, wherein said second bevel gear (72) and said
fourth bevel gear (82) rotate about a common
axis, and said rotation coupling means (91) in-
cludes a single rotation transfer axis, one end of
which is fixed to an axis of said second bevel gear
while the other end is provided with an engaging
member (911) which engages an axis hole of said
fourth bevel gear (82), so as to allow sliding of
said engaging member (911) relative to said
fourth bevel gear (82) and so as to couple rotation
of said fourth bevel gear (82) with rotation of said
second bevel gear (72).
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An image forming apparatus according to claim
1, wherein the second bevel gear (72) and the
fourth bevel gear (82) rotate about a common
axis and the rotation coupling means (91) in-
cludes a first rotation transfer axis (92) fixed at
one end to an axis of said second bevel gear and
having a first engaging member (921) at another
end, and a second rotation transfer axis (93) fixed
at one end to an axis of said fourth bevel gear and
having a second engaging member (931) at an-
other end, said first and second engaging mem-
bers being mutually engaged to allow relative
sliding of said first and second rotation axes (92,
93) so as to couple rotation of said fourth bevel
gear (82) with rotation of said second bevel gear
(72).

An image forming apparatus according to claim
1, wherein said second bevel gear (72) and said
fourth bevel gear (82) rotate about separate axes
and said rotation coupling means (91) includes a
first rotation transfer axis (94) one end of which
is fixed to an axis of said second bevel gear, and
another end being fixed to a first flat gear (96),
and a second rotation transfer axis (95) parallel
to the first rotation axis (94), one end of which is
fixed to an axis of said fourth bevel gear, and an-
other end being fixed to a second flat gear (97),
and said second flat gear having teeth slidably
enagaged with the teeth of said first flat gear.

Patentanspriiche

1.

Abbildungsvorrichtung, mit einer bewegbaren
Entwicklungseinheit (4), die nahe zu einer licht-
empfindlichen Trommel (31) einer lichtempfindli-
chen Trommeleinheit (3) bewegt und davon ge-
trennt werden kann, und einem Getriebe-Lei-
stungstiibertragungsmechanismus (6), der eine
erste Drehachse (624) an einer Seite der licht-
empfindlichen Trommeleinheit und eine zweite
Drehachse (635) an einer Seite der Entwick-
lungseinheit unter der Bedingung kuppelt, daR
die lichtempfindliche Trommel und die Entwick-
lungseinheit nahe beieinander angeordnet sind,
wobei die erste Drehachse von einem Antriebs-
motor gedreht wird, dadurch gekennzeichnet,
daR:

der genannte Getriebe-Leistungsiibertra-
gungsmechanismus umfaft:

ein erstes Kegelzahnrad (71), das an der
ersten Drehachse (624) fixiert ist;

ein zweites Kegelzahnrad (72), das vorge-
sehen ist, um immer mit dem genannten ersten
Kegelzahnrad in Eingriff zu stehen;

ein drittes Kegelzahnrad (81), das an der
zweiten Drehachse (635) fixiert ist;
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ein viertes Kegelzahnrad (82), das vorge-
sehen ist, um immer mit dem genannten dritten
Kegelzahnrad in Eingriff zu stehen; und

eine Drehkupplungseinrichtung (91) zum
seriellen Ubertragen der Drehung der ersten
Drehachse zur zweiten Drehachse durch das
Kuppeln des genannten zweiten Kegelzahnrads
(72) und des genannten vierten Kegelzahnrads
(82), so dalk die Drehung des genannten zweiten
Kegelzahnrads (72) zum genannten vierten Ke-
gelzahnrad (82) lbertragen wird, wobei eine or-
thogonale Achse orthogonal die genannte erste
und zweite Drehachse kreuzt, so dafl die Bewe-
gung in der axialen Richtung der genannten or-
thogonalen Achse immer in Verbindung mit der
Bewegung der genannten Entwicklungseinheit
(4) relativ zur lichtempfindlichen Trommel (31) er-
mdglicht wird.

Abbildungsvorrichtung nach Anspruch 1, bei wel-
cher sich das genannte zweite Kegelzahnrad (72)
und das genannte vierte Kegelzahnrad (82) um
eine gemeinsame Achse drehen, und die ge-
nannte Drehkupplungseinrichtung (91) eine ein-
zelne Drehungsiibertragungsachse enthalt, von
der ein Ende an einer Achse des zweiten Kegel-
zahnrads fixiert ist, wahrend das andere Ende mit
einem Eingriffsglied (911) versehen ist, das in ein
Achsloch des genannten vierten Kegelzahnrads
(82) eingreift, um ein Gleiten des genannten Ein-
griffsglieds (911) relativ zum genannten vierten
Kegelzahnrad (82) zu ermdglichen, und um die
Drehung des genannten vierten Kegelzahnrads
(82) mit der Drehung des genannten zweiten Ke-
gelzahnrads (72) zu kuppeln.

Abbildungsvorrichtung nach Anspruch 1, bei wel-
cher sich das zweite Kegelzahnrad (72) und das
vierte Kegelzahnrad (82) um eine gemeinsame
Achse drehen, und die Drehkupplungseinrich-
tung (91) enthélt: eine erste Drehungsiibertra-
gungsachse (92), die an einem Ende an einer
Achse des genannten zweiten Kegelzahnrads fi-
xiert ist, und am anderen Ende ein erstes Ein-
griffsglied (921) aufweist, und eine zweite Dre-
hungsiibertragungsachse (93), die an einem En-
de an einer Achse des genannten vierten Kegel-
zahnrads fixiert ist, und am anderen Ende ein
zweites Eingriffsglied (931) aufweist, wobei das
genannte erste und zweite Eingriffsglied mitein-
ander in Eingriff stehen, um ein relatives Gleiten
der genannten ersten und zweiten Drehachse
(92, 93) zu ermdglichen, so dal die Drehung des
genannten vierten Kegelzahnrads (82) mit der
Drehung des genannten zweiten Kegelzahnrads
(72) gekuppelt wird.

4. Abbildungsvorrichtung nach Anspruch 1, bei wel-
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cher sich das genannte zweite Kegelzahnrad (72)
und das genannte vierte Kegelzahnrad (82) um
getrennte Achsen drehen, und die genannte
Drehkupplungseinrichtung (91) enthalt: eine er-
ste Drehungsiibertragungsachse (94), von der
ein Ende an einer Achse des genannten zweiten
Kegelzahnrads fixiert ist, und das andere Ende
an einem ersten flachen Zahnrad (96) fixiert ist,
und eine zweite Drehungsiibertragungsachse
(95), parallel zur ersten Drehachse (94), von der
ein Ende an einer Achse des genannten vierten
Kegelzahnrads fixiert ist, und das andere Ende
an einem zweiten flachen Zahnrad (97) fixiert ist,
und das genannte zweite flache Zahnrad Z&hne
aufweist, die mit den Zahnen des genannten er-
sten flaches Zahnrads in Gleiteingriff stehen.

Revendications

Appareil de formation d'image possédant une
unité de développement mobile (4) qui peut étre
amenée & proximité d’'un tambour photoconduc-
teur (31) d’une unité de tambour photoconducteur
(3) et en étre séparée, et un mécanisme (6) de
transmission de puissance par engrenage qui
couple un premier axe de rotation (624) sur un
coté de I'unité de tambour photoconducteur et un
deuxiéme axe de rotation (635) sur un c6té de
I'unité de développement dans le cas ou le tam-
bour photoconducteur et I'unité de développe-
ment sont disposés de maniére rapprochée, le
premier axe de rotation étant entrainé en rotation
par un moteur d’entrainement, caractérisé en ce
que :

ledit mécanisme de transmission de puis-
sance par engrenage comprend :

- une premiére roue d’engrenage conique
(71) fixée au premier axe de rotation (624) ;

- une deuxiéme roue d’engrenage conique
(72) prévue de maniére a toujours étre en
prise avec ladite premiére roue d’engrena-
ge conique ;

- une troisitme roue d’engrenage conique
(81) fixée au deuxiéme axe de rotation
(635) ;

- une quatriéme roue d’engrenage conique
(82) prévue de fagon a étre toujours en pri-
se avec ladite troisiéme roue d’'engrenage
conique ; et

- un moyen de couplage de rotation (91) ser-
vant & transmettre en série la rotation du
premier axe de rotation au deuxiéme axe de
rotation par couplage de ladite deuxiéme
roue d’engrenage conique (72) et de ladite
quatriéme roue d’engrenage conique (82)
de fagon que la rotation de ladite deuxiéme
roue d’engrenage conique (72) soit trans-
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mise a ladite quatriéme roue d’engrenage
conique (82) avec un axe perpendiculaire
croisant perpendiculairement lesdits pre-
mier et deuxiéme axes de rotation, si bien
que le déplacement suivant la direction
axiale dudit axe perpendiculaire est autori-
sé en liaison avec le déplacement de ladite
unité de développement (4) par rapport au
tambour photoconducteur (31).

2. Appareil de formation d’'image selon la revendi-

cation 1, ou ladite deuxiéme roue d’engrenage
conique (72) et ladite quatriéme roue d’engrena-
ge conique (82) tournent sur un axe commun, et
ledit moyen de couplage de rotation (91) compor-
te un unique axe de transfert de rotation, dont
une extrémité est fixée a un axe de ladite deuxié-
me roue d’engrenage conique tandis que son au-
tre extrémité est dotée d’un élément de venue en
prise (911) qui coopére avec un trou de I'axe de
ladite quatriéme roue d’engrenage conique (82),
de fagon a permettre le glissement dudit élément
de venue en prise (911) par rapport a ladite qua-
triéme roue d’'engrenage conique (82) et de fagon
a coupler la rotation de ladite quatriéme roue
d’engrenage conique (82) avec la rotation de la-
dite deuxiéme roue d’engrenage conique (72).

Appareil de formation d’'image selon la revendi-
cation 1, ou la deuxiéme roue d’engrenage coni-
que (72) et la quatrieme roue d’engrenage coni-
que (82) tournent sur un axe commun et le moyen
de couplage de rotation (91) comporte un premier
axe de transmission de rotation (92) fixé par une
extrémité a un axe de ladite deuxiéme roue d’en-
grenage conique et ayant un premier élément de
venue en prise (921) a son autre extrémité, et un
deuxiéme axe de transmission de rotation (93)
fixé par une extrémité a un axe de ladite quatrie-
me roue d’engrenage conique et ayant un deuxié-
me élément de venue en prise (931) a son autre
extrémité, lesdits premier et deuxiéme éléments
de venue en prise coopérant mutuellement de fa-
¢on a permettre un glissement relatif desdits pre-
mier et deuxiéme axes de rotation (92, 93) pour
coupler la rotation de ladite quatriéme roue d’en-
grenage conique (82) avec la rotation de ladite
deuxiéme roue d’engrenage conique (72).

Appareil de formation d’'image selon la revendi-
cation 1, ou ladite deuxiéme roue d’engrenage
conique (72) et ladite quatriéme roue d’engrena-
ge conique (82) tournent sur des axes séparés et
ledit moyen de couplage de rotation (91) compor-
te un premier axe de transmission de rotation (94)
dont une extrémité est fixée a un axe de ladite
deuxiéme roue d’engrenage conique, son autre
extrémité étant fixée a une premiére roue d’en-
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grenage droite (96), et un deuxiéme axe de trans-
mission de rotation (95), paralléle au premier axe
de rotation (94), dont une premiére extrémité est
fixée a un axe de ladite quatriéme roue d’engre-
nage conique, son autre extrémité étant fixée a
une deuxiéme roue d’engrenage droite (97), ladi-
te deuxiéme roue d’engrenage plate comportant
des dents qui viennent en prise de fagon coulis-
sante avec les dents de ladite premiére roue
d’engrenage droite.
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