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(54) ROTARY FEEDTHROUGH AND ROBOT
(57) A rotary feedthrough (10) according to the in-
vention includes: a seal partition wall (20) dividing a
space into a first space (A) and a second space (V); a
rotating member (30) positioned to extend through the
seal partition wall (20) and configured to transmit a rota-
tional driving force; a rotation input unit (100) positioned
in the first space (A) and configured to input a driving
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force to the rotating member (30); and a rotation restrain-
ing unit (40) positioned in the second space (V) and con-
figured to restrain rotation of the rotating member (30).
The rotation restraining unit (40) restrains rotation of the
rotating member (30) about a rotation axis (FO) exceed-
ing a predetermined rotation angle.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a rotary
feedthrough and a robot.

BACKGROUND

[0002] Inthe manufacture of flat panel displays (FPDs)
such as liquid crystal displays and organic EL displays,
or in the manufacture of semiconductor devices, sub-
strates are moved to the processing section of the man-
ufacturing apparatus in a vacuum such as a vacuum
chamber for processing. A rotary feedthrough, which is
known to be usedin this operation, introduces a rotational
driving force into the vacuum chamber from a rotational
drive source located outside the vacuum chamber (see,
for example, Patent Literature 1).

[0003] With such a rotary feedthrough, sealing has to
be maintained on both sides of the partition wall of the
vacuum chamber to maintain the vacuum in the vacuum
chamber, and the rotational driving force has to be trans-
mitted from the outside to the inside of the vacuum cham-
ber.

RELEVANT REFERENCE
LIST OF RELEVANT PATENT LITERATURE

[0004] Patent Literature 1: Japanese Patent Applica-
tion Publication No. H 02-186151

SUMMARY

[0005] For example, for transfer robots that rotate and
transfer substrates in a transfer chamber, there is a de-
mand for downsizing the entire manufacturing apparatus,
including the transfer robot. In particular, in the manufac-
ture of FPDs, for example, it is desirable to reduce the
overall height of the manufacturing apparatus and main-
tain the height of the building that houses the manufac-
turing apparatus at a low level. Therefore, there is a de-
mand for downsizing the manufacturing apparatus in the
vertical direction, i.e., in the rotational axis direction. At
the same time, there is also a demand for downsizing
the manufacturing apparatus in the radial direction.

[0006] One object of the present invention is to provide
a rotary feedthrough and a robot capable of downsizing.

(1) A rotary feedthrough according to an aspect of
the invention includes: a partition wall dividing a
space into a first space and a second space; a ro-
tating member positioned to extend through the par-
tition wall and configured to transmit a rotational driv-
ing force; a rotation input unit positioned in the first
space and configured to input a driving force to the
rotating member; and a rotation restraining unit po-
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sitioned in the second space and configured to re-
strain rotation of the rotating member. The rotation
restraining unit restrains rotation of the rotating mem-
ber about a rotation axis exceeding a predetermined
rotation angle.

According to the above configuration, a rotational
driving force can be transmitted using the rotating
member extending through the partition wall (seal
partition wall) that divides the space into a vacuum
side (second space) and an atmospheric side (first
space), for example. In particular, even in the case
of loss of the driving force, the rotation restraining
unit can be used to restrain the rotation of the rotating
member exceeding a preset range (exceeding a pre-
determined rotation angle). Moreover, the rotation
restraining unit is positioned on the opposite side to
the drive side (rotation input unit), i.e., on the vacuum
side (second space) with respect to the seal partition
wall. Therefore, the length of the rotary feedthrough
inthe direction along the rotation axis, i.e., the overall
height of the apparatus, can be reduced.

(2) In the rotary feedthrough of (1), it is also possible
that the rotation restraining unit includes: a restrain-
ing portion provided on the rotating member and con-
figured to rotate about the rotation axis together with
the rotating member; and a fixed portion fixed to the
partition wall and configured to be contacted by the
restraining portion from a circumferential direction
around the rotation axis.

(3) In the rotary feedthrough of (1), it is also possible
that a rotation diameter of the rotating member is
smaller than an outer diameter of the rotation input
unit, as viewed from a direction along the rotation
axis.

(4) In the rotary feedthrough of (1), it is also possible
that the rotation restraining unit includes: a restrain-
ing portion provided on the rotating member and con-
figured to rotate about the rotation axis together with
the rotating member; and a fixed portion fixed to the
partition wall and configured to be contacted by the
restraining portion from a circumferential direction
around the rotation axis. The restraining portion has
a first restraining surface. The fixed portion has a
second restraining surface configured to be contact-
ed by the first restraining surface from the circum-
ferential direction in order to restrain rotation of the
rotating member.

(5) In the rotary feedthrough of (4), it is also possible
that one of the first and second restraining surfaces
is a convex rounded surface protruding toward an-
other of the first and second restraining surfaces. It
is also possible that the other of the first and second
restraining surfaces is a concave rounded surface
conforming to the convex rounded surface.
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(6) In the rotary feedthrough of (5), it is also possible
thatafirstmemberis defined as one of the restraining
portion and the fixed portion having the other of the
first and second restraining surfaces that is the con-
cave rounded surface, and a second member is de-
fined as another of the restraining portion and the
fixed portion having the one of the first and second
restraining surfaces that is the convex rounded sur-
face, and a circumferential width of the first member
is larger than that of the second member.

(7) In the rotary feedthrough of (1), it is also possible
that the rotation restraining unit includes: a restrain-
ing portion provided on the rotating member and con-
figured to rotate about the rotation axis together with
the rotating member; and a fixed portion fixed to the
partition wall and configured to be contacted by the
restraining portion from a circumferential direction
around the rotation axis. The restraining portion and
the fixed portion are formed of a tempered material
that has been heat treated.

(8) In the rotary feedthrough of (1), it is also possible
that the rotation restraining unit includes: a restrain-
ing portion provided on the rotating member and con-
figured to rotate about the rotation axis together with
the rotating member; and a fixed portion fixed to the
partition wall and configured to be contacted by the
restraining portion from a circumferential direction
around the rotation axis. The restraining portion is
detachably attached to the rotating member.

(9) In the rotary feedthrough of (1), it is also possible
that the partition wall has provided thereon a seal
mechanism that extends between the rotating mem-
ber and the partition wall to divide the space into the
first space and the second space.

(10) In the rotary feedthrough of (9), itis also possible
that the seal mechanism is positioned between the
rotation restraining unit and the rotation input unitin
a direction along the rotation axis.

(11) A rotary feedthrough according to another as-
pect of the invention includes: a partition wall dividing
a space into a first space and a second space; a
rotating member positioned to extend through the
partition wall and configured to transmit a rotational
driving force; a rotation input unit positioned in the
first space and configured to input a driving force to
the rotating member; and a rotation restraining unit
positioned in the second space and configured to
restrain rotation of the rotating member. The rotation
restraining unit restrains rotation of the rotating mem-
ber about a rotation axis exceeding a predetermined
rotation angle. The rotation input unit is a transmis-
sion.

According to the above configuration, a rotational
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driving force can be transmitted via the transmission
using the rotating member extending through the
partition wall (seal partition wall) that divides the
space into a vacuum side (second space) and an
atmospheric side (first space), for example. In par-
ticular, even in the case of loss of the driving force,
the rotation restraining unit can be used to restrain
the rotation of the rotating member exceeding a pre-
set range (exceeding a predetermined rotation an-
gle). Moreover, the rotation restraining unit is posi-
tioned on the opposite side to the drive side (rotation
input unit), i.e., on the vacuum side (second space)
with respect to the seal partition wall. Therefore, the
length of the rotary feedthrough in the direction along
the rotation axis, i.e., the overall height of the appa-
ratus, can be reduced.

(12) A rotary feedthrough according to another as-
pectofthe invention includes: a partition wall dividing
a space into a first space and a second space; a
rotating member positioned to extend through the
partition wall and configured to transmit a rotational
driving force; a rotation input unit positioned in the
first space and configured to input a driving force to
the rotating member; and a rotation restraining unit
positioned in the second space and configured to
restrain rotation of the rotating member. The rotation
restraining unitrestrains rotation of the rotating mem-
ber about a rotation axis exceeding a predetermined
rotation angle. The rotation input unit includes: a
case; an internal gear provided in the case and hav-
ing internal teeth; an oscillating gear having external
teeth meshing with the internal teeth, the oscillating
gear being configured to oscillatorily rotate; a crank-
shaft having an eccentric portion that rotatably sup-
ports the oscillating gear and configured to transmit
a rotational force of a drive source to the oscillating
gear; and a carrier configured to receive the rotation-
al force from the oscillating gear and output the ro-
tational force as the driving force to the rotating mem-
ber.

According to the above configuration, a rotational
driving force can be transmitted via an oscillation
transmission using the rotating member extending
through the partition wall (seal partition wall) that di-
vides the space into a vacuum side (second space)
and an atmospheric side (first space), for example.
In particular, even in the case of loss of the driving
force, the rotation restraining unit can be used to
restrain the rotation of the rotating member exceed-
ing a preset range (exceeding a predetermined ro-
tation angle). Moreover, the rotation restraining unit
is positioned on the opposite side to the drive side
(rotation input unit), i.e., on the vacuum side (second
space) with respect to the seal partition wall. There-
fore, the length of the rotary feedthrough in the di-
rection along the rotation axis, i.e., the overall height
of the apparatus, can be reduced.
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(13) A robot according to another aspect of the in-
vention includes: a partition wall dividing a space into
a first space and a second space, the first space
being maintained at an atmospheric pressure, the
second space being maintained in a vacuum; a ro-
tating member positioned to extend through the par-
tition wall and configured to transmit a rotational driv-
ing force; a rotation input unit positioned in the first
space and configured to input a driving force to the
rotating member; and a rotation restraining unit po-
sitioned in the second space and configured to re-
strain rotation of the rotating member. The rotation
restraining unit restrains rotation of the rotating mem-
ber about a rotation axis exceeding a predetermined
rotation angle. The rotation input unit is positioned
in the first space and configured to output to the ro-
tating member arotational force generated by adrive
source as the driving force. The rotating member
transmits the rotational driving force to the second
space.

According to the above configuration, a rotational
driving force can be transmitted using the rotating
member extending through the partition wall (seal
partition wall) that divides the space into a vacuum
side (second space) and an atmospheric side (first
space), for example. In particular, even in the case
of loss of the driving force, the rotation restraining
unit can be used to restrain the rotation of the rotating
member exceeding a preset range (exceeding a pre-
determined rotation angle). Moreover, the rotation
restraining unit is positioned on the opposite side to
the drive side (rotation input unit), i.e., on the vacuum
side (second space) with respect to the seal partition
wall. Therefore, the length of the robot in the direction
along the rotation axis, i.e., the overall height of the
robot, can be reduced.

(14) In the robot of (13), it is also possible that the
second space is a vacuum space in a transfer cham-
ber included in a vacuum processing apparatus.

ADVANTAGEOUS EFFECTS

[0007] The present invention makes it possible to
downsize a rotary feedthrough.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1 is a (partially sectional) side view showing a
first embodiment of a rotary feedthrough according
to the present invention.

Fig. 2 is an enlarged sectional view of a rotation re-
straining unit and its periphery shown in Fig. 1.

Fig. 3 is a plan view of the rotation restraining unit
shown in Fig. 2.

Fig. 4 is a schematic view showing movement of the
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rotation restraining unit shown in Fig. 3.

Fig. 5is an enlarged sectional view of the seal mech-
anism and its periphery shown in Fig. 2.

Fig. 6 is a sectional view of the rotation input unit
shown in Fig. 1.

Fig. 7 is a sectional view of the rotation input unit
along the line VII-VII shown in Fig. 6.

Fig. 8 is a schematic diagram of a vacuum process-
ing apparatus having the second embodiment of the
rotary feedthrough according to the present inven-
tion.

Fig. 9is a schematic side view of the substrate trans-
fer robot shown in Fig. 8.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

<First Embodiment>

[0009] A firstembodimentofthe rotary feedthrough ac-
cording to the invention will be hereinafter described with
reference to the accompanying drawings. Fig. 1is a (par-
tially sectional) side view showing the rotary feedthrough
according to the present invention. Fig. 2 is an enlarged
sectional view of a part of the rotary feedthrough shown
in Fig. 1. In these figures, the reference numeral 10 de-
notes the rotary feedthrough.

[0010] As shown in Figs. 1 and 2, the rotary
feedthrough 10 according to this embodimentincludes a
seal partition wall (partition wall) 20, a rotating member
30, a rotation restraining unit (mechanical stopper) 40, a
seal mechanism 50, and a rotation input unit (speed re-
ducer) 100. In this embodiment, the direction along the
rotation axis FO of the rotating member 30 is referred to
as the vertical direction. Furthermore, the directions in-
tersecting the rotation axis FO in plan view along the ro-
tation axis FO are referred to as the radial directions, and
the direction circling around the rotation axis FO is re-
ferred to as the circumferential direction. Furthermore,
of the radial directions, the direction away from the rota-
tion axis FO is referred to as the radially outward direction,
and the direction opposite thereto is referred to as the
radially inward direction.

[0011] The seal partition wall 20 serves to partition (di-
vide) the space vertically, as shown in Figs. 1 and 2.
Specifically, the seal partition wall 20 divides the space
into a first space A, located below the seal partition wall
20, and a second space V, located above the seal parti-
tion wall 20. The first space A is, for example, a space
maintained at the atmospheric pressure. The second
space V is, for example, a space maintained at a vacuum
atmosphere or a reduced pressure compared to the first
space A. The seal partition wall 20 serves as a seal be-
tween the first space A and the second space V so that
gases and other substances do not move between the
first space A and the second space V. Although not
shown in Figs. 1 and 2, the seal partition wall 20 extends
radially outward, for example. The rotation input unit 100
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is located in the first space A below the seal partition wall
20.

[0012] Asshown in Fig. 2, the seal partition wall 20 has
a through hole 21 formed therein. The seal partition wall
20 includes a through member 22 having the through
hole 21, and a wall portion 23 that vertically divides the
firstspace A from the second space V. The through mem-
ber 22 and the wall portion 23 are assembled together
as a single unit. A seal member 25, such as an O-ring,
is placed between the through member 22 and the wall
portion 23. The seal member 25 provides proper sealing
between the through member 22 and the wall portion 23.
[0013] Asshownin Figs. 1 and 2, the rotating member
30 extends through the through hole 21. The rotating
member 30 is formed around the rotation axis FO and is
driven rotationally by the rotation input unit 100. The ro-
tating member 30 is connected to the rotation input unit
100inthe first space A. The rotation axis F0 of the rotating
member 30 and the rotation axis FO of a carrier 204 of
the rotation input unit 100 described later are coaxial with
each other.

[0014] As shown in Fig. 2, the rotating member 30 in-
cludes a connection member 32 connected to the rotation
input unit 100, and a rotating end portion 33 located in
the second space V and connected to the connection
member 32. The connection member 32 and the rotating
end portion 33 are arranged to overlap in the vertical
direction and are fastened to each other by bolts 33b
placed parallel to the rotation axis FO. A seal member
35, such as an O-ring, is placed between the connection
member 32 and the rotating end portion 33. The seal
member 35 provides proper sealing between the con-
nection member 33 and the rotating end portion 33.
[0015] In this embodiment, the rotation input unit 100
serves as a speed reducer (transmission). The connec-
tion member 32 is connected to a carrier 204 of the ro-
tation input unit 100. The wall portion 23 of the seal par-
tition wall 20 is formed integrally with a case (outer tube)
300 (described later) of the rotation input unit 100.
[0016] The seal mechanism 50 is placed between the
connection member 32 housed in the through hole 21
and the through hole 21. The seal mechanism 50 in the
through hole 21 provides sealing between the first space
A and the second space V. The seal mechanism 50 will
be described later.

[0017] In the region located on the second space V
side of the seal mechanism 50 in the direction along the
rotation axis FO, the outer circumference of the rotating
end portion 33 and the inner circumference of the through
member 22 are opposed to each other in the radial di-
rection. The rotation restraining unit 40 is located in this
region. The rotation restraining unit 40 is positioned be-
tween the outer circumference of the rotating end portion
33 and the inner circumference of the through member
22.

[0018] Fig. 3 is an enlarged view of the rotation re-
straining unit 40 viewed from the direction along the ro-
tation axis FO. Fig. 4 is a schematic diagram of the op-
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eration of the rotation restraining unit 40 viewed from the
direction along the rotation axis FO. As shown in Figs. 2
to 4, the rotation restraining unit 40 includes a restraining
portion 42 and a fixed portion 41. The restraining portion
42 is assembled to the outer circumference of the rotating
end portion 33, and the fixed portion 41 is fixed to the
inner circumference of the through member 22 and con-
figured to contact with the restraining portion 42 from the
circumferential direction around the rotation axis FO. The
rotation restraining unit 40 restrains the rotation of the
rotating member 30 when the restraining portion 42 and
the fixed portion 41 contact with each other in the circum-
ferential direction.

[0019] The rotation restraining unit 40 is located in the
second space V. In other words, the rotation restraining
unit 40 is exposed in the second space V. In Figs. 1 and
2, the restraining portion 42 and the fixed portion 41 are
in contact with each other in the circumferential direction.
Furthermore, Fig. 2is based on the positional relationship
between the restraining portion 42 and the fixed portion
41 shown in Fig. 4.

[0020] As shown in Fig. 3, the fixed portion 41 has a
restraining surface (second restraining surface) 41r. The
restraining portion 42 has restraining surfaces 42r (first
restraining surfaces). The restraining surface 41r and the
restraining surfaces 42r contact with each other to re-
strain rotation of the rotating member 30. The restraining
surface 41r of the fixed portion 41 is a convex rounded
surface protruding outward in the radial direction. The
restraining surfaces 42r of the restraining portion 42 are
concave rounded surfaces formed to conform to the
shape of the restraining surface 41r. The restraining sur-
face 41r and the restraining surfaces 42r are shaped like
an arc with the same curvature. Both the restraining sur-
face 41r and the restraining surfaces 42r are formed to
protrude in the radial direction beyond the inner circum-
ferential surface (circular outline) of the through hole 21
as viewed from the direction along the rotation axis FO.
Specifically, the restraining surfaces 42r of the restraining
portion 42 protrude radially outward beyond the inner cir-
cumferential surface of the through hole 21, and the re-
straining surface 41r of the fixed portion 41 protrudes
radially inward beyond the inner circumferential surface
of the through hole 21.

[0021] The fixed portion 41 has an oval outline as
viewed from the direction along the rotation axis FO. The
fixed portion 41 extends along the radial direction and
has a substantially uniform thickness along the rotation
axis FO. The restraining surface 41r is formed at radially
opposite sides of the fixed portion 41 and has a semicir-
cular convex shape. Therestraining portion 42 has a larg-
er width in the circumferential direction than the fixed
portion 41 and has a substantially uniform thickness
along the rotation axis FO. The restraining surfaces 42r
are format at an interval in the circumferential direction
and face in opposite circumferential directions. This
makes it possible to stop the rotation of the restraining
portion 42 by contact between the restraining surface 41r
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and therestraining surfaces 42r when the restraining por-
tion 42 rotates either forward or backward around the
rotation axis FO.

[0022] As shown in Figs. 2 and 3, the fixed portion 41
is fastened and fixed to the inner circumference of the
through member 22 with bolts 41b positioned parallel to
the rotation axis FO. The restraining portion 42 is fastened
and fixed to the outer circumference of the rotating end
portion 33 with bolts 42b positioned parallel to the rotation
axis FO. Therefore, it is possible to easily remove the
restraining portion 42 and the fixed portion 41 by remov-
ing the bolts 41b and 42b, . Therefore, when the restrain-
ing portion 42 and the fixed portion 41 collide with each
other and are deformed, either of them that needs to be
replaced can be promptly replaced.

[0023] In this embodiment, the restraining portion 42
is detachable from the rotating end portion 33, and the
fixed portion 41 is detachable from the through member
22, but this configuration is not limitative. For example,
the restraining portion 42 and the rotating end portion 33
may be formed as one piece, or the fixed portion 41 and
the through member 22 may be formed as one piece.
[0024] The fixed portion 41 of the rotation restraining
unit 40 is positioned radially inside the outline of the case
300 of the rotation input unit 100, as viewed from the
direction along the rotational axis FO. Therefore, as
shown in Fig. 4, the restraining portion 42 of the rotation
restraining unit 40 is positioned such that the radial di-
mension (diameter) of its rotation locus M is smaller than
the outer dimension (outer diameter) of the case 300 of
the rotation input unit 100. In other words, as viewed from
the direction along the rotation axis FO, the radius of ro-
tation of the restraining portion 42 of the rotation restrain-
ing unit 40 around the rotation axis FO is smaller than the
radius of rotation of the rotation input unit 100.

[0025] AsshowninFig. 3, the relationship between the
sizes of the restraining portion 42 and the fixed portion
41 is defined such that, as described earlier, the circum-
ferential width of the restraining portion 42 is larger than
that of the fixed portion 41 as viewed from the direction
along the rotation axis F0O. Furthermore, the portion of
the restraining portion 42 located between the restraining
surfaces 42r that face in the circumferential direction
forms a protrusion 42c that protrudes radially outward
beyond the restraining surfaces 42r. The circumferential
width 42t of the protrusion 42c is about the same as the
circumferential width 41t of the fixed portion 41.

[0026] Boththerestraining portion 42 and the fixed por-
tion 41, which are exposed to vacuum, are preferably
formed of a tempered material that has been heat treated
for surface treatment, for example. Furthermore, the re-
straining portion 42 and the fixed portion 41 may be
formed of a material having a higher mechanical strength
than that of the rotating member 30 or the seal partition
wall 20, or they may be formed of stainless steel or the
like.

[0027] Fig.5isaschematicview ofthe seal mechanism
50 according to the embodiment. The seal mechanism
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50 serves to partition an annular space T formed between
the connection member 32 of the rotating member 30
and the through hole 21 of the seal partition wall 20 in a
sealed condition into the first space A and the second
space V in the vertical direction along the rotation axis
FO. In this embodiment, the seal mechanism 50 includes
two sealing devices to enhance the sealing performance.
Specifically, the seal mechanism 50 includes a sealing
device 51A and a sealing device 51B.

[0028] The sealing devices 51A and 51B are arranged
adjacent to each other in the vertical direction. The seal-
ing device 51A is positioned closer to the second space
V than the sealing device 51B. The sealing device 51A
and the sealing device 51B have substantially the same
configuration. Therefore, the sealing device 51A will be
described in detail, whereas the sealing device 51B will
not be described in detail. In this embodiment, the por-
tions of the sealing device 51B corresponding to those
of the sealing device 51A will be denoted by the same
reference signs.

[0029] As shown in Fig. 2, the rotating member 30
serves as a shaft for transmitting rotation to provide a
rotational force to an instrument (not shown) installed in
the vacuum chamber. The seal partition wall 20 is ar-
ranged such that the inside and outside of the vacuum
chamber communicate with each other. The rotating
member 30 is inserted through the through hole 21
formed in the seal partition wall 20 from the second space
(vacuum space) V, which is located inside the vacuum
chamber, to the first space (atmospheric space) A, which
is outside the vacuum chamber.

[0030] As shown in Fig. 5, the sealing device 51A in-
cludes a core 52 made of metal, and a seal member 53
made of rubber or other elastic material adhered to the
core 52 by vulcanization adhesion. The core 52 has an
annular shape formed by pressing or otherwise process-
ing a steel plate such as SPCC, for example. The core
52 includes a first cylindrical portion 52a and a first an-
nular portion 52b. The first cylindrical portion 52a has a
cylindrical shape and is disposed radially inside the inner
circumferential surface of the through hole 21, and the
first annular portion 52b extends radially inward from the
upper end of the first cylindrical portion 52a. Thus, the
core 52 has an L-shape in longitudinal cross section.
[0031] The sealmember 53 includes a base portion 54
formed along the first cylindrical portion 52a and the first
annular portion 52b, and the seal member 53 further in-
cludes a seal portion 55 and an auxiliary lip 57 formed
integrally with the base portion 54. The base portion 54
is bonded to the core 52 so as to cover the outer circum-
ferential surface of the first cylindrical portion 52a at the
radially outer side thereof, cover the inner circumferential
surface of the first cylindrical portion 52a at the radially
inner side thereof, and cover the lower end surface of
the first cylindrical portion 52a and the lower end surface
of the first annular portion 52b at the first space A side.
The seal portion 55 is formed integrally with the base
portion 54 and is positioned below the inner circumfer-
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ential edge of the first annular portion 52b. The auxiliary
lip 57 is formed integrally with the base portion 54 and is
positioned above the inner circumferential edge of the
first annular portion 52b.

[0032] Specifically, the base portion 54 includes a sec-
ond cylindrical portion 54a covering the inner circumfer-
ential surface of the first cylindrical portion 52a, a second
annular portion 54b covering the lower end surface of
the first annular portion 52b, a third cylindrical portion
54c covering the outer circumferential surface of the first
cylindrical portion 52a, and a third annular portion 54d
covering the lower end surface of the first cylindrical por-
tion 52a. The space enclosed by the second cylindrical
portion 54a, the second annular portion 54b, and the seal
portion 55 is an annular recess (space) 59 that is open
downward. The core 52 is press-fitted into the through
hole 21 with a medium of the third cylindrical portion 54¢
of the base portion 54. The sealing device 51A is thus
fixed in the through hole 21.

[0033] The auxiliary lip 57 extends toward the second
space V from the inner circumferential edge of the first
annular portion 52b of the core 52 and extends radially
inward in the direction toward the second space V. The
auxiliary lip 57 is in contact with the outer circumferential
surface 30S of the connection member 32 included in
the rotating member 30 so as to maintain the sealing.
[0034] The seal portion 55 has an annular shape en-
circling the outer circumferential surface 30S of the con-
nection member 32 included in the rotating member 30
at the radially outer side thereof, and the seal portion 55
also extends toward the first space A from the inner cir-
cumferential edge of the first annular portion 52b of the
core 52. The seal portion 55 includes, in the inner cir-
cumferential surface thereof, a main lip 510 thatis in con-
tact with the outer circumferential surface 30S of the con-
nection member 32 so as to maintain the sealing. The
seal portion 55 further includes afirst sloping surface 511
and a second sloping surface 512. The first sloping sur-
face 511 has an annular shape extending from the main
lip 510 radially outward in the direction toward the second
space V, and the second sloping surface 512 has an
annular shape extending from the main lip 510 radially
outward in the direction toward the first space A. Thus,
the main lip 510 has a protruding shape in longitudinal
section with the first sloping surfaces 511 and the second
sloping surface 512.

[0035] A garter spring 58 is attached to the outer cir-
cumferential surface of the seal portion 55. The garter
spring 58 squeezes the seal portion 55 radially inward to
pressthe seal portion 55 against the outer circumferential
surface 30S of the connection member 32. This enhanc-
es the sealing performance between the seal portion 55
and the outer circumferential surface 30S of the connec-
tion member 32. The seal portion 55 slidably contacts
with the outer circumferential surface 30S of the connec-
tion member 32 to prevent the pressure in the first space
A from leaking into the second space V through the an-
nular space T between the rotating member 30 and the
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through hole 21. The seal portion 55 thus seals between
the first space A and the second space V.

[0036] The seal portion 55 is formed so that the inner
diameter of the main lip 510 is smaller than the outer
diameter of the connection member 32 before the rotating
member 30 is assembled (free state). Therefore, when
the rotating member 30 is inserted for assembly, the seal
portion 55 is elastically deformed so that the diameter of
the main lip 510 expands slightly. Thus, the main lip 510
slidably contacts with the outer circumferential surface
30S of the connection member 32 of the rotating member
30 while being moderately pressed against the outer cir-
cumferential surface 30S by its own elastic restoring de-
formation (see Fig. 5).

[0037] The sealing device 51B has the same configu-
ration as the sealing device 51A described above. The
sealing device 51B is positioned lower than (on the first
space A side of) the sealing device 51A, with the first
annular portion 52b of the core 52 in contact from below
with the third annular portion 54d of the base portion 54
of the sealing device 51A. The space enclosed by the
recess 59 formed by the sealing device 51A, the first
annular portion 52b of the sealing device 51B, and the
outer circumferential surface 30S ofthe connection mem-
ber 32 is an annular space Q1.

[0038] The space Q1 retains a lubricant (not shown).
The lubricant is, for example, a highly viscous lubricant,
or preferably grease. The lubricant is supplied to the sl-
idably contacting surfaces of the main lip 510 of the seal-
ing device 51A and the outer circumferential surface 30S
of the connection member 32. This improves the lubricity
of the slidably contacting surfaces and prevents wear of
the slidably contacting surfaces. As a result, the sealing
performance of the sealing device 51A is maintained for
a long period of time.

[0039] Fig. 6 is a schematic sectional view of the rota-
tion input unit (speed reducer) 100 in this embodiment.
Fig. 7 shows a sectional view of the rotation input unit
100 along the VII-VII line in Fig. 6. As shown in Figs. 6
and 7, the rotation input unit 100 is an eccentric oscillation
speed reducer. The rotation input unit 100 includes a
case 300 and a reduction mechanism portion 200.
[0040] The case 300 includes a body portion 302 and
a case flange portion 304. The case flange portion 304
is formed to extend radially outward from the body portion
302 and is connected to the seal partition wall 20. The
direction along the rotation axis FO of the rotation input
unit 100 may simply be referred to as the axial direction.
Furthermore, the input side of the rotation input unit 100
is the side where a drive source (not shown) is connected
to the rotation input unit 100, and this side corresponds
to the first space A side. The output side of the rotation
input unit 100 corresponds to the second space V side.
The rotation input unit 100 is configured to transmit a
driving force while changing the number of rotations at a
predetermined ratio between the drive source and the
rotating member 30.

[0041] The body portion 302 (one example of a first
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tube) is shaped like a tube extending along the rotation
axis FO. The body portion 302 is open toward the output
side. The reduction mechanism portion 200 is rotatably
housed in the opening of the body portion 302. The ro-
tation input unit 100 has a plurality of (for example, three)
transmission gears 200A and input gears 200B, and
these gears are exposed on the output side of the rotation
input unit 100.

[0042] In the rotation input unit 100, a plurality of crank-
shafts 210A can be rotated by rotating the input shaft 208
corresponding to the input gears 200B. In conjunction
with eccentric portions 210a and 210b of the plurality of
crankshafts 210A, the oscillating gears 214 and 216 are
oscillatorily rotated. In this way, the input rotation is de-
celerated to output the decelerated rotation.

[0043] The rotation input unit 100 includes an outer
tube 202 corresponding to the body portion 302, a carrier
204, which is an example of a second tube, the input
shaft 208, a plurality of (for example, three) crankshafts
210A, a first oscillating gear 214, a second oscillating
gear 216, and the plurality of (for example, three) trans-
mission gears 200A.

[0044] The outer tube 202 forms the outer surface of
the rotation input unit 100. The outer tube 202 has a plu-
rality of pin grooves 202b formed in the inner circumfer-
ential surface thereof. Each pin groove 202b extends in
the axial direction of the outer tube 202 and has a sem-
icircular cross-sectional shape along the plane orthogo-
nal to the axial direction. The plurality of pin grooves 202b
are arranged at even intervals in the circumferential di-
rection along the inner circumferential surface of the out-
er tube 202.

[0045] The outer tube 202 has a plurality of internal
tooth pins 203. The internal tooth pins 203 are attached
in the pin grooves 220b. More specifically, the internal
tooth pins 203 are fitted in the corresponding pin grooves
202b and retained therein such that they extend in the
axial direction of the outer tube 202. In this manner, the
plurality of internal tooth pins 203 are arranged at regular
intervals along the circumference of the outer tube 202.
The plurality of internal tooth pins 203 mesh with first
external teeth 214a of the first oscillating gear 214 and
second external teeth 216a of the second oscillating gear
216.

[0046] The carrier 204 is aligned coaxially with the out-
er tube 202 and is housed within the outer tube 202. The
carrier 204 is rotatable relative to the outer tube 202 (case
300) about the rotation axis FO. More specifically, the
carrier 204, positioned radially inside the outer tube 202,
is supported via a pair of main bearings 206 spaced apart
from each other in the axial direction, such that the carrier
204 is rotatable relative to the outer tube 202.

[0047] The carrier 204 includes a base portion and an
end plate 204b. The base portion includes a base plate
204a and a plurality of (for example, three) shaft portions
204c.

[0048] The base plate 204a is disposed on the output
side within the outer tube 202. The base plate 204a has
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acircular through hole 204d at the center thereof. Further,
the base plate 204a has a plurality of (for example, three)
crankshaft mounting holes 204e (hereinafter referred to
simply as "mounting holes 204e"). The plurality of mount-
ing holes 204e are arranged around the through hole
204d at regular intervals in the circumferential direction.
[0049] The end plate 204b is spaced apart from the
base plate 204a in the axial direction. The end plate 204b
is thus disposed on the input side within the outer tube
202. The end plate 204b has a through hole 204f at the
center thereof. Further, the end plate 204b has a plurality
of (for example, three) crankshaft mounting holes 204g
(hereinafter referred to simply as "mounting holes 204g").
The plurality of mounting holes 204g are arranged around
the through hole 204f at regular intervals in the circum-
ferential direction. Further, the plurality of mounting holes
2049 are positioned to be opposed to the mounting holes
204e in the axial direction. Inside the outer tube 202, a
closed space is defined by the opposed surfaces of the
end plate 204b and the base plate 204a and the inner
circumferential surface of the outer tube 202.

[0050] The three shaft portions 204c are integrated
with the base plate 204a and extend linearly along the
axial direction from the base plate 204a toward the end
plate 204b. The three shaft portions 204c are arranged
at regular intervals in the circumferential direction (see
Fig. 7). The shaft portions 204c are fastened to the end
plate 204b with bolts 204h (see Fig. 6). In this manner,
the shaft portions 204c formed on the base plate 204a
and the end plate 204b together constitute a single inte-
gral piece.

[0051] The input shaft 208 serves as an input part for
receiving a driving force input thereto from a driving motor
(not shown). The input shaft 208 is inserted into the
through hole 204f in the end plate 204b and the through
hole 204d in the base plate 204a. The input shaft 208 is
arranged coaxially with the rotation axis FO and config-
ured to rotate about the rotation axis FO. An input gear
208a is provided on the outer circumferential surface of
the end of the input shaft 208.

[0052] In the outer tube 202, the three crankshafts
210A are arranged at regular intervals around the input
shaft 208 (see Fig. 7). Each of the crankshafts 210A is
supported by a pair of crank bearings 212a and 212b so
as to be rotatable about an axis relative to the carrier 204
(see Fig. 6). The first crank bearing 212a is located at a
predetermined distance from the end of the crankshaft
210A on the output side toward the input side. The first
crank bearing 212a is mounted in the corresponding
mounting hole 204e formed in the base plate 204a. The
second crank bearing 212b is located near the end of the
crankshaft 210A on the input side. The second crank
bearing 212b is mounted in the corresponding mounting
hole 204g formed in the end plate 204b. In this manner,
each of the crankshafts 210A is rotatably supported by
the base plate 204a and the end plate 204b via the crank
bearings 212a and 212b.

[0053] Each crankshaft 210A has a shaft body 212c
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and eccentric portions 210a and 210b integrated with the
shaft body 212c. The first and second eccentric portions
210a and 210b are provided on the shaft body 212c next
to each other in the axial direction between the crank
bearings 212a and 212b. The first and second eccentric
portions 210a and 210b have a columnar shape and
project radially outward from the shaft body 212c as they
are arranged eccentrically to the shaft body 212c. The
first and second eccentric portions 210a and 210b are
arranged with predetermined eccentricities relative to the
shaft body 212c and have a phase difference of a pre-
determined angle from each other.

[0054] The end of each crankshaft 210A on the output
side has a mating portion 210c to which the transmission
gear 200A is mounted. The mating portion 210c of the
crankshaft 210A is positioned on the axially outer side of
the mounting holes 204e formed in the base plate 204a.
[0055] The rotation input unit 100 relating to the
present embodiment is not limited to the example case
shown in Figs. 6 and 7. For example, in the rotation input
unit 100, the crankshafts 210A may be oriented oppo-
sitely in the axial direction. In this case, the mating por-
tions 210c may be arranged outside the mounting holes
2044 in the axial direction (this configuration is referred
to as opposite arrangement).

[0056] The first oscillating gear 214 is located in the
closed space within the outer tube 202 and is attached
to the first eccentric portion 210a of each crankshaft 210A
via a first roller bearing 218a. As each crankshaft 210A
rotates, the first eccentric portion 210a eccentrically ro-
tates. The eccentric rotation results in the first oscillating
gear 214 oscillatorily rotating while meshing with the in-
ternal tooth pins 203.

[0057] The outer diameter of the first oscillating gear
214 is slightly smaller than the inner diameter of the outer
tube 202. The first oscillating gear 214 has first external
teeth 214a, a central through hole 214b, a plurality of (for
example, three) first eccentric portion insertion holes
214c, and a plurality of (for example, three) shaft portion
insertion holes 214d. The first external teeth 214a are
shaped like smooth and continuous waves along the en-
tire circumference of the oscillating gear 214.

[0058] The central through hole 214b is formed at the
center of the first oscillating gear 214. The central through
hole 214b receives therein the input shaft 208 with a
clearance therebetween.

[0059] The three first eccentric portion insertion holes
214c are arranged at regular intervals in the circumfer-
ential direction around the central through hole 214b. The
first eccentric portions 210a of the crankshafts 210A are
inserted in the first eccentric portioninsertion holes 214c,
via the first rolling bearings 218a interposed therebe-
tween.

[0060] The three shaft portion insertion holes 214d are
arranged at regular intervals in the circumferential direc-
tion around the central through hole 214b. The shaft por-
tion insertion holes 214d are positioned between the first
eccentric portion insertion holes 214c¢ next to each other
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inthe circumferential direction. The shaft portioninsertion
holes 214d receive therein the corresponding shaft por-
tions 204c with a clearance therebetween.

[0061] The second oscillating gear 216 is located in
the closed space withinthe outertube 202 and is attached
to the second eccentric portion 210b of each crankshaft
210A via a second roller bearing 218b. The first and sec-
ond oscillating gears 214 and 216 are next to each other
in the axial direction correspondingly to the first and sec-
ond eccentric portions 210a and 210b. As each crank-
shaft 210A rotates, the second eccentric portion 210b
eccentrically rotates. The eccentric rotation results in the
second oscillating gear 216 oscillatorily rotating while
meshing with the internal tooth pins 203.

[0062] The outer diameter of the second oscillating
gear 216 is slightly smaller than the inner diameter of the
outer tube 202. The second oscillating gear 216 is con-
figured in the same manner as the first oscillating gear
214. Specifically, the second oscillating gear 216 has
second external teeth 216a, a central through hole 216b,
aplurality of (forexample, three) second eccentric portion
insertion holes 216¢, and a plurality of (for example,
three) shaft portion insertion holes 216d. These are de-
signed in the same manner as the first external teeth
214a, the central through hole 214b, the first eccentric
portion insertion holes 214c, and the shaft portion inser-
tion holes 214d of the first oscillating gear 214. The sec-
ond eccentric portions 210b of the crankshafts 210A are
inserted in the second eccentric portion insertion holes
216c¢, via the second rolling bearings 218b interposed
therebetween.

[0063] Each transmission gear 200A transmits the ro-
tation of the input gear 208a to the corresponding one of
the crankshafts 210A. Each transmission gear 200A is
fitted onto the mating portion 210c of the corresponding
crankshaft 210A. Each transmission gear 200A is rotat-
able integrally with the corresponding crankshaft 210A
around the same axis as the corresponding crankshaft
210A. Each transmission gear 200A has external teeth
220a meshing with the input gear 208a. The external
teeth 220a correspond to the input gear 200B.

[0064] The rotation input unit 100 described above is
a gear device configured to transmit a driving force while
changing the number of rotations at a predetermined ratio
between the drive source (first member) and the rotating
member 30 (second member). The rotation input unit 100
includes eccentric portions (210a, 210b) and oscillating
gears (214, 216) having insertion holes (214c, 216c¢) into
which the eccentric portions are inserted and also having
teeth (214a, 216a). Furthermore, the rotation input unit
100 includes a first tube (202, 302) that can be attached
to one of the first and second members, and a second
tube (204) that can be attached to the other of the first
and second members. The first tube (202, 302) has in-
ternal teeth (203) meshing with the teeth of the oscillating
gears. The second tube is positioned inside the first tube
in the radial direction while holding the oscillating gears.
The first and second tubes are concentrically arranged
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and rotatable relative to each other when acted upon by
oscillation of the oscillating gears caused by rotation of
the eccentric portions in the reduction mechanism portion
200.

[0065] The rotary feedthrough 10 according to this em-
bodimentincludes the rotation input unit (speed reducer)
100, the seal mechanism 50, and the rotation restraining
unit 40 that are arranged in this order along the rotation
axis FO, from the first space A side, which is maintained
at the atmospheric pressure, toward the second space
V side, which is maintained in a vacuum. In particular,
the rotation restraining unit 40 is located on the second
space V side, and thus the length of the rotary
feedthrough 10 along the axial direction can be small. In
addition, the fixed portion 41 and the restraining portion
42 of the rotation restraining unit 40 are positioned at
such levels that they overlap with each other in the di-
rection along the rotation axis FO, thus reducing the
length of the rotary feedthrough 10 along the axial direc-
tion. Furthermore, as viewed from the direction along the
rotation axis FO, the rotation diameter of the restraining
portion 42 in the rotation restraining unit 40 is smaller
than the outer diameter (diameter) of the case 300. This
reduces the size of the rotary feedthrough 10 in the radial
direction for downsizing.

[0066] Furthermore, there has conventionally been a
demand for installing the rotation restraining unit (me-
chanical stopper) 40 at a position on the second space
V side (vacuum side) and as close as possible to the
rotation axis FO in the radial direction. However, in this
case, the smallerradius of rotation increases the strength
required for the rotation restraining unit, assuming the
same rotational torque. In addition, to maintain the
strength, it is necessary to increase the cross-sectional
area of the contact portion in the rotation restraining unit
40, which in turn increases the sizes of the peripheral
members.

[0067] In thisrespect, the rotary feedthrough 10 of this
embodimenthas the restraining surfaces 41rand 42r that
increase the contact area between the fixed portion 41
and the restraining portion 42. Therefore, sufficient
strength can be obtained even if the rotation restraining
unit 40 is disposed on a radially inner side. Therefore, it
is possible to safely restrain the rotation of the rotating
member 30. Furthermore, the circumferential width of the
restraining portion 42 is larger than the circumferential
width 41t of the fixed portion 41, and thus the rotation of
the rotating member 30 can be stopped even when an
excessive load is applied during an emergency, for ex-
ample.

[0068] Furthermore, the rotation restraining unit 40
serves to mechanically stop the free running of the rotat-
ing member 30 when, for example, the robot or device
is electrically uncontrollable due to an unexpected power
failure. In such a case, a strong impact may be applied
to the rotation restraining unit 40. However, the rotation
restraining unit 40 has a sufficient strength and thus can
safely stop the device.
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[0069] In addition, the rotation restraining unit 40 may
need to be replaced to restore the device, but such re-
placement requires much work time and many work proc-
esses. Therefore, there is a need to replace only the ro-
tation restraining unit 40, but this is difficult for conven-
tional devices.

[0070] By contrast, in the rotary feedthrough 10 of this
embodiment, the fixed portion 41 and the restraining por-
tion 42 of the rotation restraining unit 40 are removable.
Therefore, the time required to restore the production line
can be shortened, and thus restoration can be done
quickly. In particular, since the work is performed in a
vacuum apparatus, it is necessary to reduce the effects
of particle generation, chamber contamination, and the
like. Therefore, there is a need to improve the work effi-
ciency or reduce the number of work processes in the
replacement of the rotation restraining unit 40. In this
respect, with the rotary feedthrough 10 of this embodi-
ment, itis not necessary to remove the vacuum seal (seal
mechanism 50) when replacing the rotation restraining
unit 40. Therefore, the number of work processes re-
quired for replacing the rotation restraining unit 40 can
be reduced, and work efficiency can be improved. Fur-
thermore, the effects of contamination and the like in the
vacuum chamber can be reduced, and the time required
to restore the production line can be shortened.

<Second Embodiment>

[0071] Asecond embodiment of the rotary feedthrough
according to the invention will be hereinafter described
with reference to the accompanying drawings. Fig. 8 is
a schematic plan view of a vacuum processing apparatus
having a rotary feedthrough. Fig. 9 is a schematic view
of a transfer robot having a rotary feedthrough. This em-
bodiment is different from the first embodiment in terms
of the location of the rotary feedthrough. Therefore, ex-
cept for this difference, the same reference numerals are
given to elements of the second embodiment corre-
sponding to elements of the first embodiment, and the
description of these elements will not be repeated.

[0072] As shown in Fig. 8, the rotary feedthrough 10
is incorporated into the vacuum processing apparatus
1000. The vacuum processing apparatus 1000 is used
for the manufacture of FPDs, for example. The vacuum
processing apparatus 1000 is capable of processing
glass substrates having sides with a length of 50 mm or
more, 100 mm or more, or 1000 mm or more, forexample.
The vacuum processing apparatus 1000 includes a
transfer chamber 1001 and a plurality of chambers 1002
to 1007. The plurality of chambers 1002 to 1007 are ar-
ranged atregular intervals in the circumferential direction
around the transfer chamber 1001 so as to be centered
on the rotation axis FO. In the illustrated example, the
vacuum processing apparatus 1000 includes six cham-
bers 1002 to 1007, but the number of chambers is not
limited to six. The plurality of chambers 1002 to 1007 can
be used as processing chambers, loading chambers, or
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unloading chambers for a given vacuum process, as ap-
propriate.

[0073] The rotary feedthrough 10 of this embodiment
is installed in the transfer robot 1100, which is located in
the transfer chamber 1001. As shown in Fig. 9, the trans-
fer robot 1100 includes a rotary feedthrough 10 located
at the bottom and a transfer unit 1101 located at the top
and configured to transfer substrates (not shown). The
rotary feedthrough 10 rotationally drives the transfer unit
1101 about the rotation axis FO in the transfer chamber
1001.

[0074] By applying the rotary feedthrough 10 to the
substrate transfer robot 1100, the axial (vertical) dimen-
sion of the rotary feedthrough 10 in the first space A is
reduced to about one-third of that of the conventional
feedthrough. Therefore, in this embodiment, the vacuum
processing apparatus 1000 can be made low, and this
achieves downsizing and cost reduction.

[0075] Typically, when FPD glass substrates increase
in size from G6 to G8.6 or the like, the overall height of
the FPD manufacturing apparatus tends to increase. As
a result, the ceiling height of the building containing the
manufacturing apparatus is insufficient, and measures
such as constructing a new plant are necessary. This
causes huge costs. In order to reduce the overall height
of the FPD manufacturing apparatus, the vacuum robot
located in the transfer chamber needs to be made low.
The rotary feedthrough 10 of this embodiment meets
such needs and solves the existing issue.

[0076] In the embodiments disclosed herein, a mem-
ber formed of multiple components may be integrated
into a single component, or conversely, amember formed
of a single component may be divided into multiple com-
ponents. Irrespective of whether or not the components
are integrated, they are acceptable as long as they are
configured to attain the object of the invention.

LIST OF REFERENCE NUMBERS
[0077]

10 rotary feedthrough

20 seal partition wall (partition wall)

21 through hole

30 rotating member

40 rotation restraining unit (mechanical stopper)

41 fixed portion

41r restraining surface (second restraining surface)
42 restraining portion

42r restraining surface (first restraining surface)
50 seal mechanism

100 rotation input unit (speed reducer, transmission)
1000 vacuum processing apparatus

1100 transfer robot (robot)

FO rotation axis

A first space (atmospheric pressure space)

\Y second space (vacuum space)
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Claims
1. A rotary feedthrough (10) comprising:

a partition wall (20) dividing a space into a first
space (A) and a second space (V);

a rotating member (30) positioned to extend
through the partition wall (20) and configured to
transmit a rotational driving force;

a rotation input unit (100) positioned in the first
space (A) and configured to input a driving force
to the rotating member (30); and

a rotation restraining unit (40) positioned in the
second space (V) and configured to restrain ro-
tation of the rotating member (30),

wherein the rotation restraining unit (40) re-
strains rotation of the rotating member (30)
about a rotation axis (FO) exceeding a predeter-
mined rotation angle.

2. The rotary feedthrough (10) of claim 1,
wherein the rotation restraining unit (40) includes:

a restraining portion (42) provided on the rotat-
ing member (30) and configured to rotate about
the rotation axis (FO) together with the rotating
member (30); and

a fixed portion (4 1) fixed to the partition wall (20)
and configured to be contacted by the restrain-
ing portion (42) from a circumferential direction
around the rotation axis (FO0).

3. The rotary feedthrough (10) of claim 1, wherein a
rotation diameter of the rotating member (30) is
smaller than an outer diameter of the rotation input
unit (100), as viewed from a direction along the ro-
tation axis (FO0).

4. The rotary feedthrough (10) of claim 1,

wherein the rotation restraining unit (40) in-
cludes:

a restraining portion (42) provided on the
rotating member (30) and configured to ro-
tate about the rotation axis (FO) together
with the rotating member (30); and

a fixed portion (41) fixed to the partition wall
(20) and configured to be contacted by the
restraining portion (42) from a circumferen-
tial direction around the rotation axis (FO0),

wherein the restraining portion (42) has a first
restraining surface (42r), and

wherein the fixed portion (41) has a second re-
straining surface (41r) configured to be contact-
ed by the first restraining surface (42r) from the
circumferential direction in order to restrain ro-
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tation of the rotating member (30).

The rotary feedthrough (10) of claim 4,

wherein one of the first and second restraining
surfaces (42r, 41r) is a convex rounded surface
protruding toward another of the firstand second
restraining surfaces (42r, 41r), and

wherein the other of the first and second re-
straining surfaces (42r, 41r) is a concave round-
ed surface conforming to the convex rounded
surface.

6. The rotary feedthrough (10) of claim 5,

7.

wherein a first member is defined as one of the
restraining portion (42) and the fixed portion (41)
having the other of the first and second restrain-
ing surfaces (42r, 41r) thatis the concave round-
ed surface, and a second member is defined as
another of the restraining portion (42) and the
fixed portion (41) having the one of the first and
second restraining surfaces (42r, 41r) thatis the
convex rounded surface, and

wherein a circumferential width of the first mem-
ber is larger than that of the second member.

The rotary feedthrough (10) of claim 1,

wherein the rotation restraining unit (40) in-
cludes:

a restraining portion (42) provided on the
rotating member (30) and configured to ro-
tate about the rotation axis (FO) together
with the rotating member (30); and

afixed portion (41) fixed to the partition wall
(20) and configured to be contacted by the
restraining portion (42) from a circumferen-
tial direction around the rotation axis (FO0),
and

wherein the restraining portion (42) and the fixed
portion (41) are formed of a tempered material
that has been heat treated.

8. The rotary feedthrough (10) of claim 1,

wherein the rotation restraining unit (40) in-
cludes:

a restraining portion (42) provided on the
rotating member (30) and configured to ro-
tate about the rotation axis (FO) together
with the rotating member (30); and

afixed portion (41) fixed to the partition wall
(20) and configured to be contacted by the
restraining portion (42) from a circumferen-
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tial direction around the rotation axis (F0),
and

wherein the restraining portion (42) is detacha-
bly attached to the rotating member (30).

The rotary feedthrough (10) of claim 1, wherein the
partition wall (20) has provided thereon a seal mech-
anism (50) that extends between the rotating mem-
ber (30) and the partition wall (20) to divide the space
into the first space (A) and the second space (V).

The rotary feedthrough (10) of claim 9, wherein the
seal mechanism (50) is positioned between the ro-
tation restraining unit (40) and the rotation input unit
(100) in a direction along the rotation axis (FO).

11. A rotary feedthrough (10) comprising:

a partition wall (20) dividing a space into a first
space (A) and a second space (V);

a rotating member (30) positioned to extend
through the partition wall (20) and configured to
transmit a rotational driving force;

a rotation input unit (100) positioned in the first
space (A) and configured to input a driving force
to the rotating member (30); and

a rotation restraining unit (40) positioned in the
second space (V) and configured to restrain ro-
tation of the rotating member (30),

wherein the rotation restraining unit (40) re-
strains rotation of the rotating member (30)
about a rotation axis (FO) exceeding a predeter-
mined rotation angle, and

wherein the rotation input unit (100) is a trans-
mission.

12. A rotary feedthrough (10) comprising:

a partition wall (20) dividing a space into a first
space (A) and a second space (V);

a rotating member (30) positioned to extend
through the partition wall (20) and configured to
transmit a rotational driving force;

a rotation input unit (100) positioned in the first
space (A) and configured to input a driving force
to the rotating member (30); and

a rotation restraining unit (40) positioned in the
second space (V) and configured to restrain ro-
tation of the rotating member (30),

wherein the rotation restraining unit (40) re-
strains rotation of the rotating member (30)
about a rotation axis (FO) exceeding a predeter-
mined rotation angle, and

wherein the rotation input unit (100) includes:

a case (300);
an internal gear (202) provided in the case
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(300) and having internal teeth (203);

an oscillating gear (214, 216) having exter-

nal teeth (214a, 216a) meshing with the in-
ternal teeth (203), the oscillating gear (214,
216) being configured to oscillatorily rotate; 5
a crankshaft (21 OA) having an eccentric
portion (210a, 210b) that rotatably supports

the oscillating gear (214, 216) and config-
ured to transmit a rotational force of a drive
source to the oscillating gear (214, 216); 10
and

a carrier (204) configured to receive the ro-
tational force from the oscillating gear (214,
216) and output the rotational force as the
driving force to the rotating member (30). 15

13. A robot (1100) comprising:

a partition wall (20) dividing a space into a first
space (A)and asecond space (V), thefirstspace 20
(A) being maintained at an atmospheric pres-
sure, the second space (V) being maintained in

a vacuum;

a rotating member (30) positioned to extend
through the partition wall (20) and configuredto 25
transmit a rotational driving force;

a rotation input unit (100) positioned in the first
space (A) and configured to input a driving force

to the rotating member (30); and

a rotation restraining unit (40) positioned in the 30
second space (V) and configured to restrain ro-
tation of the rotating member (30),

wherein the rotation restraining unit (40) re-
strains rotation of the rotating member (30)
about a rotation axis (FO) exceeding a predeter- 35
mined rotation angle,

wherein the rotation input unit (100)is positioned

in the first space (A) and configured to output to

the rotating member (30) a rotational force gen-
erated by a drive source as the driving force,and 40
wherein the rotating member (30) transmits the
rotational driving force to the second space (V).

14. The robot (1100) of claim 13, wherein the second
space (V) is a vacuum space in a transfer chamber 45
(1001) included in a vacuum processing apparatus
(1000).
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