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@ Scroll type fluid machinery and assembling method of the same.

FI1G. |

@ The present invention relates to a scroll type
fluid machinery in which a stationary scroll (10) and
a revolving scroll having spiral wraps set up on inner
surfaces of end plates, respectively, are engaged
with each other at a predetermined angle dislocation
and housed in a housing with one end opening of a
cup-shaped casing (2) blocked with a front case, the
stationary scroll (10) is fixed to the cup-shaped cas-
ing (2), and the revolving scroll is made to revolve in
a solar motion by means of a revolution drive
mechanism while checking the rotation on its axis by
means of a mechanism for checking rotation on its
axis, and an assembling method thereof, in which
positioning portions (52,53) which are engaged with
a positioning jig (51) are provided in the stationary
scroll (10) and the cup-shaped casing (2), respec-
tively, and the positioning portions are utilized. With
this, number of parts, working mandays and assem-
bly mandays are reduced and the manufacturing
cost may be cut down.
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FIELD OF THE INVENTION AND RELATED ART
STATEMENT

The present invention relates to a scroll type
fluid machinery used as a compressor, an expan-
sion machine and the like and an assembling meth-
od of the same.

An assembling method of a scroll type fluid
machinery of this type has been disclosed in Japa-
nese Patent Provisional Publication No. 59-224490
(No. 224490/1984).

This assembling method is executed as fol-
lows.

(1) A cup-shaped casing and a front case which
blocks an opening at one end thereof are fas-
tened temporarily by screwing bolts in a plural-
ity of bolt holes which are bored on the casing
and the front case.

(2) A stationary scroll and revolving scroll are
engaged with each other, and positioning holes
which are bored on the stationary scroll and the
revolving scroll, respectively, are made to co-
incide with each other so as to oppose to each
other at a location dislocated by approximately
90° in a reverse direction to a rotating direction
of a rotary shaft from a line connecting a plural-
ity of contact points where spiral wraps thereof
are in contact with one another. Then, a posi-
tioning rod is inserted into these positioning
holes from the bottom of the cup-shaped casing.
(3) The front case is rotated in a reverse direc-
tion to the rotating direction of the rotary shaft
until movement is sustained.

(4) The cup-shaped casing and the front case
are fastened completely with bolts.

(5) The positioning rod is pulled out.

With the process described above, an engage-
ment angle between the stationary scroll and the
revolving scroll is set.

A conventional assembling method of a scroll
type fluid machinery required much labor as de-
scribed above.

In addition, it is required to bore a through hole
for inserting a positioning rod therethrough at the
bottom of the cup-shaped casing, and a bolt in-
serted through the through hole is also screwed in
a part of the positioning hole bored in the station-
ary scroll in order to prevent gas inside a housing
constructed of the cup-shaped casing and the front
case leaking outside. Furthermore, there have been
such problems that numerous components, working
mandays and assembling mandays are required
and the cost piles up because it is required to seal
the clearance between the bolt and the through
hole with a seal ring and the like.

OBJECT AND SUMMARY OF THE INVENTION
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It is an object of the present invention which
has been made in view of such circumstances to
provide a scroll type fluid machinery in which
above-described problems have been solved.

It is another object of the present invention to
propose an assembling method of a scroll type
fluid machinery in which above-mentioned prob-
lems have been solved similarly.

(1) The gist of a first invention exists in a scroll
type fluid machinery in which a stationary scroll
and a revolving scroll having spiral wraps set up
on inner surfaces of end plates, respectively, are
engaged with each other at a predetermined
angle dislocation and housed in a housing with
one end opening of a cup-shaped casing bloc-
ked with a front case, the stationary scroll is
fixed to the cup-shaped casing, and the revolv-
ing scroll is made to revolve in a solar motion
by means of a revolution drive mechanism while
checking the rotation on its axis by means of a
mechanism for checking rotation on its axis,
characterized in that positioning portions en-
gaged with a positioning jig are provided on the
stationary scroll and the cup-shaped casing, re-
spectively.

In such a scroll type fluid machinery, there
is provided an assembling method characterized
in that, after positioning a stationary scroll with
respect to a cup-shaped casing by having a
positioning portion of the stationary scroll and a
positioning portion of the cup-shaped casing en-
gaged with a positioning jig, respectively, the
stationary scroll and the cup-shaped casing are
fixed to each other.

Furthermore, in the scroll type fluid machin-
ery, there is also provided an assembling meth-
od characterized in that, after positioning a sta-
tionary scroll with respect to a cup-shaped cas-
ing by having a positioning portion of the sta-
tionary scroll and a positioning portion of the
cup-shaped casing engaged with a positioning
iig, respectively, the stationary scroll and the
cup-shaped casing are fixed to each other and
then, after a positioning portion provided on a
flange end surface of a front case in which a
revolving scroll, a revolution drive mechanism
and a mechanism for checking rotation on its
axis are incorporated and the positioning portion
of the cup-shaped casing are assembled with
positioning, the front case and the cup-shaped
casing are fixed to each other.

Above-described construction being pro-
vided according to the present invention, it is
possible to fix the stationary scroll and the cup-
shaped casing to each other after positioning a
stationary scroll with respect to a cup-shaped
casing by having a positioning portion of the
stationary scroll and a positioning portion of the



3 EP 0 475 545 A1 4

cup-shaped casing engaged with a positioning
iig, respectively.

(2) The gist of a second invention exists in a
scroll type fluid machinery in which a stationary
scroll and a revolving scroll having spiral wraps
set up on inner surfaces of end plates, respec-
tively, are engaged with each other at a pre-
determined angle dislocation and housed in a
housing with one end opening of a cup-shaped
casing blocked with a front case, the stationary
scroll is fixed to the casing, and the revolving
scroll is made to revolve in a solar motion by
means of a revolution drive mechanism while
checking the rotation on its axis by means of a
mechanism for checking rotation on its axis
characterized in that a leg is formed on an outer
surface of an end plate of the stationary scroll,
positioning holes are provided on this leg and at
the bottom of the cup-shaped casing, respec-
tively, a pin is inserted into these positioning
holes, and a relative angle between the station-
ary scroll and the cup-shaped casing is posi-
tioned through the pin.

In such a scroll type fluid machinery, there is
provided an assembling method characterized in
that, after a pin is inserted into positioning holes
provided on the leg formed on the outer surface of
the end plate of the stationary scroll and at the
bottom of the cup-shaped casing, respectively, and
a relative angle between the stationary scroll and
the cup-shaped casing is positioned through the
pin, the stationary scroll and the cup-shaped casing
are fixed to each other and then, a positioning
portion provided on a flange end surface of a front
case in which the revolving scroll, a revolution drive
mechanism and a mechanism for checking rotation
on its axis are incorporated and the positioning
portion of the cup-shaped casing are assembled
with positioning, and the front case and the cup-
shaped casing are fixed to each other thereafter.

Above-described construction being provided
in the present invention, the cup-shaped casing
and the stationary scroll are positioned at an ac-
curate relative angle by means of the positioning
pin. Accordingly, it is possible to assemble the
stationary scroll and the revolving scroll at a pre-
determined angle dislocation easily and quickly.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partial longitudinal sectional view
showing a first embodiment of an assembling
method of the present invention;

Fig. 2 and Fig. 3 show a second embodiment of
an assembling method of the present invention,
in which Fig. 2 is a partial longitudinal sectional
view and Fig. 3 is a partial bottom view;

Fig. 4 is a partial longitudinal sectional view
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showing a third embodiment of an assembling
method of the present invention;

Fig. 5 is a longitudinal sectional view of a scroll
type fluid machinery according to the present
invention; and

Fig. 6 is a longitudinal sectional view showing
another embodiment of a scroll type fluid ma-
chinery of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Fig. 1 and Fig. 5 show an embodiment of the
present invention.

Fig. 5 shows a longitudinal section of a scroll
type fluid machinery. In Fig. 5, a housing 1 con-
sists of a cup-shaped casing 2, a front case 4
which blocks one end opening thereof and is fas-
tened thereto with a bolt 3, and a front cover 6
fastened to the front case with a bolt 5. A rotary
shaft 7 which penetrates through the front cover 6
is supported rotatably by the housing 1 through
bearings 8 and 9.

A stationary scroll 10 and a revolving scroll 14
are disposed inside the housing 1.

The stationary scroll 10 is provided with an end
plate 11 and a spiral wrap 12 which is set up on
the inner surface thereof. The outer circumferential
surface of the end plate 11 is attached closely to
the inner circumferential surface of the cup-shaped
casing 2 through a seal ring 35, thereby fo partition
the inside of the housing 1. With this, a discharge
cavity 31 is delimited on the outer surface side of
the end plate 11, and a suction chamber 32 is
delimited on the inner surface side. Then, bolts 13
are inserted through a plurality of bolt holes 33
which are bored on a bottom 2a of the cup-shaped
casing 2, respectively. Further, the stationary scroll
10 is fixed to the cup-shaped casing 2 by screwing
tips of these bolts 13 into screw holes 34 bored in
the end plate 11 and fastening the tips thereto.

The revolving scroll 14 is provided with an end
plate 15 and a spiral wrap 16 which is set up on
the inner surface thereof, and the spiral wrap 16
has substantially the same configuration as that of
the spiral wrap 12.

The revolving scroll 14 and the stationary scroll
10 are made eccentric with each other by a pre-
determined distance, and are engaged with each
other while shifting the angle by 180° as shown in
the figure. Chip seals 17 buried on a tip surface of
the spiral wrap 12 come in close contact with the
inner surface of the end plate 15, tip seals 18
buried on a tip surface of the spiral wrap 16 come
in close contact with the inner surface of the end
plate 11, and side surfaces of the spiral wraps 12
and 16 come in linear contact with each other at a
plurality of locations. In such a manner, a plurality
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of closed small chambers 19a and 19b which form
almost point symmetry with respect to the center
of the spiral are delimited.

Inside a cylindrical boss 20 projected at a
central portion of the outer surface of the end plate
15, a bushing 21 is inserted rotatably through a
slewing bearing 23, and an eccentric pin 25 projec-
ted at an inner end of the rotary shaft 7 is fitted
rotatably in an eccentric hole 24 bored in the
bushing 21. Further, a balance weight 27 is fixed to
the bushing 21.

A thrust member 36 and a mechanism 26 for
checking rotation on its axis such as an Oldham's
link are interposed between the outer circumferen-
tial edge of the outer surface of the end plate 15
and the end surface of the front case 4.

Now, when the rotary shaft 7 is rotated, the
revolving scroll 14 is driven through a revolution
drive mechanism consisting of the eccentric pin 25,
the bushing 21, the slewing bearing 23, the boss
20 and the like, and the revolving scroll 14 revolves
in a solar motion while being prevented from rota-
tion on its axis by the mechanism 26 for checking
rotation on its axis.

The linear contact portion between spiral wraps
12 and 16 moves gradually toward the center of
the spiral by revolution in a solar motion of the
revolving scroll 14. As a resulf, the closed small
chambers 19a and 19b move toward the center of
the spiral while reducing the volume thereof.

Then, gas is suctioned into a suction chamber
32 through a suction port not shown and is taken
into the closed small chambers 19a and 19b
through outer end opening portions of the spiral
wraps 12 and 16, and reaches a central chamber
22 while being compressed. The gas passes there-
from through a discharge port 29 bored in the end
plate 11 of the stationary scroll 10, pushes a dis-
charge valve 30 open and is discharged into a
discharge cavity 31, and is discharged further fo
the outside of the housing 1 through a discharge
port not shown.

At least one positioning hole 52 which stretch-
es axially is bored on the outer circumferential
edge on the inner surface of the end plate 11 of
the stationary scroll 10, and at least one positioning
hole 53 which stretches axially is bored on a flange
2b on the opening end side of the cup-shaped
casing 2.

In the next place, an assembling method of the
fluid machinery will be described with reference to
Fig. 1.

The stationary scroll 10 is fitted into the cup-
shaped casing 2, then a pin 60 provided on a jig 51
is inserted into the positioning hole 52 while insert-
ing the tip of the positioning jig 51 into the cup-
shaped casing 2, and a pin 61 is inserted into a
positioning hole 53 at the same time. Thus, the
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cup-shaped casing 2 and the stationary scroll 10
are positioned at a regular relative angle through
the jig 51.

Next, the cup-shaped casing 2 and the station-
ary scroll 10 are fixed to each other by having a
plurality of bolts 13 penetrate through bolt holes 33
and screwing the tips thereof into screw holes 34.

On the other hand, the revolving scroll 14 and
the front case 4 are assembled at a regular relative
angle by incorporating the front cover 6, the revolv-
ing scroll 14, revolution drive mechanisms 7, 8, 9,
21, 23 and 24, the mechanism 26 for checking
rotation on its axis, the thrust member 36 and the
like into the front case 4.

A positioning hole 65 provided on an end sur-
face of a flange 4a of the front case 4 is made to
match with the positioning hole 53 of the cup-
shaped casing 2, and the front case 4 and the cup-
shaped casing 2 are fixed with a bolt 3 after
adjusting these holes at a regular relative angle.

Thus, the stationary scroll 10 is fixed to the
cup-shaped casing 2 at a regular relative angle,
and the revolving scroll 14 is incorporated in the
front case 4 at a regular relative angle. Therefore,
the stationary scroll 10 and the revolving scroll 14
are engaged with each other at a predetermined
angle dislocation of 180° by fixing the cup-shaped
casing 2 and the front case 4 at a regular relative
angle.

In above-described first embodiment, position-
ing is made by inserting a pin 60 of the jig 51 into
the positioning hole 52, but, as shown in Figs. 2
and 3, it is also possible to position the stationary
scroll 10 and the positioning jig 51 at a regular
relative angle by boring a positioning slit 54 ex-
tending radially on an outer circumferential edge of
the inner surface of the end plate 11 of the station-
ary scroll 10 and fitting the pin 60 of the jig 51 fo
the positioning slit 54.

Further, as shown in Fig. 4, it is possible to
position the relative angle between the stationary
scroll 10 and the cup-shaped casing 2 by boring
positioning holes 63 and 64 in the positioning jig
51, inserting a positioning pin 55 so as to extend
over the positioning hole 52 provided on the end
plate 11 of the stationary scroll 10 and a position-
ing hole 63 of the jig 51, and inserting a positioning
pin 56 so as to extend over the positioning hole 53
provided on a flange 2b of the cup-shaped casing
2 and the positioning hole 64 of the jig 51.

Besides, although not shown in the figure, the
positioning hole 52 can be provided on the tip
surface of the spiral wrap 12 of the stationary scroll
10, and a slit, a projected bar and the like may also
be provided on the inner circumferential surface of
the cup-shaped casing 2 in place of the positioning
hole 53.

Further, the mechanism 26 for checking rota-
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tion on its axis consisting of an Oldham’s link is
provided in above-mentioned embodiment, but a
mechanism for checking rotation on its axis having
other type and structure may also be used.

As described above, according to the present
invention, positioning portions are provided on the
stationary scroll and the cup-shaped casing, re-
spectively, and these positioning portions are en-
gaged with the positioning jig, thereby to fix the
stationary scroll and the cup-shaped casing with
each other after positioning the stationary scroll
with respect to the cup-shaped casing. Accord-
ingly, it is possible to assemble a scroll type fluid
machinery easily and quickly in a state that the
stationary scroll and the revolving scroll are en-
gaged with each other at a predetermined relative
angle.

Being different from a conventional machinery,
it is not required to bore a through hole for insert-
ing a positioning rod in the cup-shaped casing and
bolt and seal ring for blocking the hole are not
required. Thus, number of parts, working mandays
and assembly mandays are reduced and the cost
may be cut down.

Fig. 6 shows another embodiment of the
present invention. In Fig. 6, same symbols are
assigned to those members that are the same as
Fig. 5, and description thereof will be omitted.

In Fig. 6, a leg 40 protruding outwardly is
formed on the outside surface of the end plate 11
of the stationary scroll 10, and a tip surface 41 of
the leg 40 abuts against a tip surface 43 of a leg
42 protruding inwardly from the bottom 2a of the
cup-shaped casing 2.

A positioning hole 44 having a predetermined
depth is bored on the tip surface 41, and a posi-
tioning hole 45 having a predetermined depth
which opposes to the positioning hole 44 is bored
on the tip surface 43 when the stationary scroll 10
and the cup-shaped casing 2 occupy a regular
relative angle position, and a pin 37 is inserted into
these positioning holes 44 and 45 extending
thereover.

Then, an assembling method of the fluid ma-
chinery will be described.

The revolving scroll 14, revolution drive mecha-
nisms 7, 8, 9, 21, 23, 24 and 25 thereof, the
mechanism 26 for checking rotation on its axis
thereof, the thrust member 36 and the like are
assembled in the front case 4 and the front cover
6. With this, the revolving scroll 14 and the front
case 4 are assembled at a regular relative angle.

Next, after inserting the tip of the pin 37 into
the positioning hole 44 of the stationary scroll 10
and exposing the rear end thereof, the stationary
scroll 10 is placed in the cup-shaped casing 2 and
rotated appropriately, thereby to insert the rear end
of the pin 37 into the positioning hole 45 and fo
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make the tip surface 41 abut against the tip surface
43 at the same time.

Thereafter, the cup-shaped casing 2 and the
stationary scroll 10 are fastened to each other
using a bolt 13. With this, the cup-shaped casing 2
and the stationary scroll 10 are assembled at a
regular relative angle.

Then, the preassembled revolving scroll 14 is
engaged with the stationary scroll 10, and the front
case 4 and the cup-shaped casing 2 are fastened
with the bolt 3 at a regular relative angle thereafter.

One piece of pin 37 is used in the illustrated
embodiment, but a plurality of pins may be used,
too.

Further, a case in which an Oldham's link is
used as the mechanism 26 for checking rotation on
its axis has been described, but other mechanism
for checking rotation on its axis may also be used.

As described above, a leg is formed on an
outer surface of an end plate of the stationary
scroll, positioning holes are provided on the leg
and at the bottom of the cup-shaped casing, re-
spectively, and a pin is inserted into these position-
ing holes so as to position a relative angle between
the stationary scroll and the cup-shaped casing in
the present invention. Thus, it is possible to assem-
ble a scroll type fluid machinery easily and quickly
so that the stationary scroll and the revolving scroll
show a predetermined angle dislocation. Further,
being different from a conventional machinery, it is
not required to bore a through hole for inserting a
positioning rod in the cup-shaped casing, and a
bolt and a sealing ring for blocking the hole are
neither required. Thus, number of parts, working
mandays and assembly mandays are reduced and
the cost may be cut down.

Claims

1. A scroll type fluid machinery in which a sta-
tionary scroll and a revolving scroll having spi-
ral wraps set up on inner surfaces of end
plates, respectively, are engaged with each
other at a predetermined angle dislocation and
housed in a housing with one end opening of a
cup-shaped casing blocked with a front case,
said stationary scroll is fixed to said cup-
shaped casing, and said revolving scroll is
made to revolve in a solar motion by means of
a revolution drive mechanism while checking
the rotation on its axis by means of a mecha-
nism for checking rotation on its axis, char-
acterized in that positioning portions engaged
with a positioning jig are provided on said
stationary scroll and said cup-shaped casing,
respectively.

2. A scroll type fluid machinery according to
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Claim (1), characterized in that said positioning
portion provided on said stationary scroll and
said cup-shaped casing is a hole, a slit or a
pin, and said positioning jig is a pin or a hole
which is engaged with said hole, slit or pin.

A scroll type fluid machinery in which a sta-
tionary scroll and a revolving scroll having spi-
ral wraps set up on inner surfaces of end
plates, respectively, are engaged with each
other at a predetermined angle dislocation and
housed in a housing with one end opening of a
cup-shaped casing blocked with a front case,
said stationary scroll is fixed to said casing,
and said revolving scroll is made to revolve in
a solar motion by means of a revolution drive
mechanism while checking the rotation on its
axis by means of a mechanism for checking
rotation on its axis, characterized in that a leg
is formed on an outer surface of an end plate
of said stationary scroll, positioning holes are
provided on this leg and at the bottom of said
cup-shaped casing, respectively, a pin is in-
serted into these positioning holes, and a rela-
tive angle between said stationary scroll and
said cup-shaped casing is positioned through
the pin.

An assembling method of a scroll type fluid
machinery according to Claim (1), character-
ized in that said stationary scroll and said cup-
shaped casing are fixed to each other after
said positioning portion of said stationary scroll
and said positioning portion of said cup-
shaped casing are engaged with said position-
ing jig, thereby to perform positioning of said
stationary scroll with respect to said cup-
shaped casing.

An assembling method of a scroll type fluid
machinery according to Claim (1), character-
ized in that said stationary scroll and said cup-
shaped casing are fixed to each other after
said positioning portion of said stationary scroll
and said positioning portion of said cup-
shaped casing are engaged with said position-
ing jig, thereby to perform positioning of said
stationary scroll with respect to said cup-
shaped casing, and a positioning portion pro-
vided on a flange end surface of a front case
in which said revolving scroll, a revolution drive
mechanism and a mechanism for checking ro-
tation on its axis are incorporated and said
positioning portion of said cup-shaped casing
are assembled with positioning, and said front
case and said cup-shaped casing are fixed to
each other thereafter.
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An assembling method of a scroll type fluid
machinery according to Claim (3), character-
ized in that, after a pin is inserted into position-
ing holes provided on said leg formed on the
outer surface of the end plate of said stationary
scroll and at the bottom of said cup-shaped
casing, respectively, and a relative angle be-
tween said stationary scroll and said cup-
shaped casing is positioned through the pin,
said stationary scroll and said cup-shaped cas-
ing are fixed to each other, a positioning por-
tion provided on a flange end surface of a front
case in which said revolving scroll, a revolution
drive mechanism and a mechanism for check-
ing rotation on its axis are incorporated and
said positioning portion of said cup-shaped
casing are assembled with positioning, and
said front case and said cup-shaped casing
are fixed to each other thereafter.
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