- FTLE OF THE | NVENTI ON SCROLL- TYPE QO LLESS FLU D MACH|I NE BMZN@REIjND OF THE
- I'NVENTI ON Field of the.lnvention The present mvent%‘?ﬁ'el ates to a

scrol |l -type oilless fluid machi ne which has a driver designed to transmt
the torque of an electric elenent to a orbiting scrol-l. Description of the
Rel ated Art A conventional scroll-type fluid nmachine, a conpressor in

particular, s TITLE OF THE INVENTION
SCROLL-TYPE OILLESS FLUID MACHINE

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a scroll-type oilless fluid machine
which has a driver designed to transmit the' torque of an electric element to
a orbiting scroll.

Description of the Related Art

A conventional scroll-type ﬂuid. machine, a compressor in particular, is
equipped with a scroll compressing element and an electﬁc element as
disclosed in Japanese .Patent Laid-Open No. 62-282186, for example. The
scroll compressing element is constructed by a stationary scroll which has a
frame with a béaring at the center thereof, an end plate fixed to the frame,
and a spiral lap vertically mounted on the end plate, and a orbiting scroll
which has an end plate, a spiral lap vertically mounted on one surface of
the end plate, and a boss vertically installed on the other surface of the end

~ plate; the stationary scroll and the orbiting scroll are assembled with the
laps engaged with each .other, and a driver provided on the rotary shaft of
the electric element is fitted to the boss of the orbiting scroll.

An Oldham’s coupling for making the orbiting scroll revolve along a
circular orbit without causing it to rotate with respect to the stationary
scroll is incorporated as a discrete ring-shaped component and keys are
fitted in the grooves formed in the fréme and the end plate of the
orbitingscroll to slide it. |

The frame is equipped with a.thrust bearing to support the thrust load
of the orbiting scroll.
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the rotaryyahalial firection of the orbiting scroll is an important consideration.

Special lubrication is required for the thrust bearing.

For this reason, in the conventional machine, the thrust bearing and the
section where the stationary scroll is mounted are integrally formed on the
frame with a step provided between them and the dimension of the step is
tightly controlled, thereby controlling the dimension of the engagement
between the stationary scroll and the orbiting scroll and of the thrust
bearing.

The frame, however, is usually made of an ironbase material,
presenting a problem in that the thrust bearing tends to incur seizure due to
the thrust load applied to the orbiting scroll. |

In an effort to solve the problem, as shown in Fig. 13, the
conventional machine was provided with a slide component 102 glued to a
thrust bearing 100A of a frame 100 with an adhesive agent 102 to prevent
the seizure of the thrust bearing émd also a spacer 103 was provided
between the stationary scroll and the frame 100 to adjust a thrust bearing
dimension a. "

In another conventional machine, as shown in Fig. 14, a groove 106
was formed in the thrust bearing 100A of the frame 100 without using such
a spacer. A slide film 109 was applied to the top surface of a metal plate
108 with a groove 107 formed in fhe bottom surface thereof and the metél

- plate 108 was fixed to the frame 100 using a fixing pin 111 for fitting the

metal plate 108 to both grooves 106 and 107. In other machine, instead of
applying the slide film 109, a slide component 102 was glued to the top

| surface of the metal plate 108 with the adhesive agent 101 as illustrated in
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the électric elenent is fitted to the boss of the orbiting scroll. An
A dham's coupling for making the orbiting scroll revolve along a circular
orbit without causing it to rotate with respect to the stationary scroll is
i ncarporated as a discrete ring-shaped conponent and keys are fitted in the
grooves formed in the frane and the end plate of the orbitingscroll to
slide it. The frane is equipped with a thrust bearing to support the thrust
| oad of thé:lgr Bbting scroll.
However, the structure shown in Fig. 13 tends to incur uneven

thickness of the coat of the adhesive agent 101, making it difficult to-

control thrust dimension b, resulting in variations in the thrust b'earing

dimension a. The structure shown in Fig. 14 also makes it difficult to

control the dimension of the metal plate-108 itself, i.e. the thrust dimension

b, on which the slide film 109 has been applied; it also involves more

necessary components with resultant poor assemblability.  Further, the

structure illustrated in Fig. 15 has both the adhesive agent 101 and the slide

film 109, presenting the problems inherent in these two components.

SUMMARY OF THE INVENTION

The present invention has been accomphshed with a view toward

solving the problems stated above and it is an object of the present
invention to provide a high-performance scroll-type oilless fluid machine
which permits a highly accurate thrust dimension with a simple structure
and which also simplifies the structure and installation for greater ease of
assembly. |

To this end, according to one aspect of the present invention, there is
provided a scroll-type fluid machine which is equipped with a scroll
compressing element and an electric element; wherein the scroll
compressing element is constituted by a stationary scroll which is fixed to a
Me and which has an end plate and.a spiral lap vertically mounted on the
end plate; a orbiting scroll which has an end plate, a spiral lap vertically
mounted on one sﬁrface of the eﬁd plate, and a boss vertically mounted on
the other surface of the end plate; and an Oldham’s coupling for making

the orbiting scroll move along a circular orbit without causing it to rotate
F
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2 Toidesign the scroll-type fluid machine, the oilless scroll-type
conpressor in particular, which has the structure stated above, the load in
the axial direction of the orbiting scroll is an inportant consideration.
Special lubrication is required for the thrust bearing. For this reason, in
the conventional nmachine, the thrust bearing and the section where the
stationary V\Sn%l; (}lelspelzgt _trcT)Dtlilr:et §t§ﬁ%§1§& 22:1?0 {;atlhleyfr;?nre gin%npw\?ided with-a dry

bearing for supporting the thrust surface of the orbiting scroll and the dry

- bearing being engaged with the frame.

With such an arrangement, the dry bearing protects the orbiting scroll
from seizure due to the thrust load and tight control of the thrust dimension
can be achieved simply by controlling the dimension of the discrete dry
bearing. This permits a highly accurate dimension of the thrust bearing of
the scroll-type oilless fluid machine, leading to improved performance of
‘the machine.

In particular, since the dry bearing is engaged with the frame, it

- permits one-touch quick installation and it does not require the adhesive.
agent, thus eliminating the problem of the variations in the thrust dimension
due to the applied adhesive agent. This makes it possible to maintain
highly accurate thrust dimension with resultant better assemblability. In
addition, the dry bearing will not be dislocated even if it is subjected to a
force applied in the radial direction. |

According to another aspect of the present invention, there is provided
a scroll-type fluid machine which is provided with a scroll compressing
element and an electric element; wherein the scroll compressing element is
constituted by a stationary scroll which is fixed to a frame and which has
an end plate and a spiral lap vertically mounted on the end plate; a
orbitingscroll which has an end plate, a spiral lap vertically mounted on one
surface of the end plate, and a boss vertically mounted on the other surface
of the end plate; and an Oldham’s coupling for making the orbiting scroll
move along a circular ofbit without causing it to rotate with respect to the
stationaryscroll; the frame being provided with a dry bearing, which is
made of a resin-based material, for supporting the thrust surfaée of the

-4 - This Sheet Has Been Replaced

(W




frame with a step provided between them and the dimension of the step is
tightly controlled, thereby controlling the dinension of the engagenent
bet ween the stationary scroll and the orbiting scroll and of the thrust
bearing. The frane, however, is usually nade of an ironbase material,
presenting a problen1|n that the thrust bearing tends to incur seizure due

the. pr obl enorbitgralianc- g dry beaHag-bbe e e Wath e TARE or ovi ded

with a slide COW}%]es%h 1a%2 aﬂggmte%t athe variations in the thrust dimension can
be successfully controlled in mass production which relies only on the
control of the mold made of the resinbased material. This permits easier
and yet more accurate control of the thrust bearing dimension of the
scroll-type oilless fluid machine. |

According to still another aspect of the present invention, there is
provided a scroll-type fluid machine which is equipped with a scroll
compressing element and an electric element; wherein the scroll
compressing element is equipped with a stationary scroll secured to the
frame and a orbiting scroll driven by the electric elemen'f; and the electric
element is equipped with a motor cover fixed to the frame; the scroll
compressing element being covered with an outer cover which has a
connection port communicated with a discharge opening thereof and an
electric system combartment for housing electric components such as a
capacitor being provided at the end of a motor cover on the opposit_e side
from the scroll compressing element. | |
With such an arrangement, the whole scroll-type oilless fluid machine

can be made smaller. Moreover, since the motor cover serves also as the
outer sheath, the total number of compohents can be reduced, thus

achieving a reduced assembly manhour and lower cost.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing a scroll-type oilless air

compressor of an air compressing apparatus illustrative of an embodiment
of the present invention;

Fig. 2 is a cross-sectional view showing the top of a frame of the air
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thrust bearing 100A of a frame 100 with an adhesive agent 102 to prevent
the seizure of the thrust bearing and al so a spacer 103 was provided
between the stationary scroll and the frame 100 to adjust athrust beari ng
di mrension a. I n another conventional machine, as shown in Fig. 14, a groove
106 was fornmed in the thrust bearing 100A of the frame 100 wi t hout using
such a spacer. A slide film109 was applied to the top surface of a netal

pl ate 108 MAIAPELS§PHENEWIDI £48€nkd in the bottom surface thereof and the

ma E ? : ngl ? thg 10817&".”‘% {si é%%ré;?ecttl}{'% I,{e'%v"?n&gt?at‘i'\?é 'of tﬁ’effrérinréga& 2 &r%rlbfegrring
of Fig. 2; -

Fig. 4 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of another embodiment according to the present
invention;

Fig. 5 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of still another embodiment according to the
present invention;

Fig. 6 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of yet another embodiment according to the
present invention;

Fig. 7 is a cross-sectional view illustrative of the section top of a
frame of an air compressor of a further embodiment according to the
present invention,; |

Fig. 8 is an enlarged view illustrative of the circled section shown in
Fig. 7;

Fig. 9 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of a still further embodiment according. to the
present invention;

Fig. 10 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of another embodiment according to the present
invention; |

Fig. 11is a side view illustrative of an. air compressing apparatus
ﬁﬂﬁdhisanexnbodhnenu

Fig. 12 is a cross-sectional view illustrative of the air compressing

apparatus of Fig. 11;

This Sheet Has Been Replaced

o i



hetal plate 108 to both grooves 106 and 107. In other machine, i nstead of
applying the slide film 109, a slide conmponent 102 was glued to the top
surface of the nmetal plate 108 with the adhesive agent 101 as illustrated
in - Fig. 15. However, the structure shown in Fig. 13 tends to incur
uneven thickness of the coat of the adhesive agent 101, making it difficult

to Fig. 13 is a cross=sectional view showing the top section of a frame of
a conventional scroll-type oilless fluid machine; -! ‘ |
Fig. 14 is a cross-sectional view showing the top section of a frame of
another conventional scroll-type oilless fluid machine; and
Fig. 15 is a cross-sectional view showing the top séction of a frame of

still another conventional scroll-type oilless fluid machine. -

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in conjunction with the

embodiments shown in the accompanying drawings.

Fig. 1 is the cross-sectional view showing an oilless scroll-type air
compressor 1 of an air compressing apparatus C (shown in Fig. 12 and Fig.
13) illustrative of an embodiment of the present invention.

The air compressor 1 is constructed by a scroll compressing element 2
at the top and an electric element 3 at the bottom. The scroll compressing
element 2 is constituted by a frame 5, which has a main bearing 4 at the
center thereof, a stationary scroll 6, which is fixed to the frame 5 with a
bolt 51, a orbiting scroll 7 which is held between the stationary scroll 6 and
the frame 5 via an elastic piece 52.

The stationary scroll 6 is constructed by a disc-shaped end plate 8, an
annular wall 9 jutting out on the circumference of one surface of the end
plate, and a spiral lap 10 which is vertically provided on the eﬂd_'-:plléte 8
surrounded by the annular wall 9. The stationary scroil 6 has the : annular |
wéll 9 and the lap 10 jutting out downward.

The orbiting scroll 7 is constructed by a disc-shaped end plate 11, a
spiral lap 12 vertically mounted on oné surface of the end plate 11, and a
boss 13 jutting out at the center of the other surface _Qf the end plate 11.
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¢ontrol thrust dinmension b resulting in variations in the thrust bearing

di nension a. The structure shown in Fig. 14 also nakes it difficult to
control the dinension of the nmetal plate 108 itself, i.e. the thrust

di mension b on which the slide film 109 has- been applied; it also involves
nore necessary conponents with resultant poor assenblability. Further, the

S1ido. 11 m ThS,OrbuaE seToll T HES ShoiaRla IWMHBESHL WoWafbos Tuo component s.
S o' = The ‘Stationary Scroll 6 and the' Srbiting sctoll’f havethe Taps 1 and' ' " 2
12 facing against each other in engagement, forming a plurality of

compression chambers 14. The electric element 3 is constituted by a motor
cover 15, which is fixed to the frame 5 with a bolt 53, a stator 16 fixed
inside the motor cover 15, a rotator 17 provided in the stator 16, and a
rotary shaft 18 inserted at the center of the rotator 17. The motor cover 15
is provided with an auxiliary bearing 19 which journals the rotary shaft 18
via a ball bearing 54. |

The main bearing 4 is provided with a ball bearing 24 which is fitted
to a steppéd section 20 of the rotary shaft 18.

Reference numeral 25 denotes a driver for transmitting the torque of
the electric element 3 to the orbiting scroll 7. The driver 25 is constructed
by a balance weight 26 for balancing with the unbalanced force of the
orbiting scroll 7, an eccentric bush 28 which is inserted in the hole in the
boss 13 of the orbiting scroll 7 and which makes the orbiting scroll 7
rotate, a pin 29 for positioning the eccentric bush 28 and the balance weight
26, and a bolt 30 for fixing the eccentric bush 28 to the rotary shaft 18.

The stationary scroll 6 has an intake port 31 communicating with the
compression chambers 14 on the outer rim of the end plate 8 and a
discharge port 32 communicating with the compression chambers 14 at the
center of the end plate 8. R | .

Reference numeral 36 denotes an Oldham’s coupling for méking the
orbiting scroll 7 revolve along a circular orbit so that it does not rotate with
respect to the stationary scroll 6. |

Reference numeral 33 denotes a reinforcing rib which is integrally

formed on the rear surface of the end plate 11 of the orbiting scroll 7. The
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sol ving the probl ens stated above and it is an object of the pr esent
I nvention to provide a high-performance scroll-type oilless fluid nachine
which permts a highly accurate thrust dinension with a sinple structure
and which also sinplifies the structure and installation for greater ease
of assenbly. To this end, according to one aspect of the present invention,
there is provided a scroll-type fluid machi ne which is equipped with a
scrol | conpeinforomgeribndhthasrah annulardhrust bearing 84 aththeecenten ¢hereofland
conpressing elenent is constituted by a stationary scroll which is fixed to
a a keyway section 40 for defining a keyway 35 which engages with a key
4] of the Oldham’s coupling 36 on the edge thereof.
In the scroll-type air compressor 1 thus configuréd, when the electric
element 3 is rotated, the torque thereof is delivered to the orbiting scroll 7
via the rotary shaft 18. More specifically, the orbiting scroll 7 is driven by
the eccentric bush 28 of the driver 25 which is mounted on the rotary shaft
18 inserted in the hole of the boss 13 of the orbiting scroll 7 and it is
caused by the Oldham’s coupling 36 to revolve along the circular orbit
without rotating with respect to the stationary scroll 6. Then the
stationaryscroll 6 and the orbiting scroll 7 gradually reduce the compression
chambers 14, which are formed by the scrolls, inward to compress the air
flowing in thrdugh the intake port 31. The cdmpressed air is discharged
through the discharge port 32 of the end plate 8 of the stationary scroll 6.
To assemble the driver 25, the frame 5 is first fixed to the motor cover
15 in which the electric element 3 has been installed. By this time, the
ball bearing 24 has been installed to the main bearing 4 of the frame 5.
The balance weight 26 is then inserted in the rotary shaft 18 so that it is
~ brought in contact with the inner ring of the ball bearing 24. The pin 29 is
set on the balance weight 26 inserted in the rotary shaft. The eccentric
bush 28 is then inserted in the rotary shaft 18 so that it is fitted to the pin
29. Lastly, the eccentric bush 28 is fixed to the rotary shaft 18 with the
bolt 30. |
At this time, a needle bearihg 37 and a sealing component 38 are set
between the boss 13 and the eccentric bush 28 of the orbiting scroll 7.

The inner ring of the ball bearing 24 and the balance _wéight 26 are fixed

by being pressed against the stepped section 20 of the rotary shaft 18 by
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frame and which has an end plate and a spiral lap vertically nounted on the
end plate; a orbiting scroll which has an end plate, a spiral |ap
vertically mounted on one surface of the end plate, and a boss vertically
nmount ed on the other surface of the end plate; and an A dham s coupling for
maki ng the orbiting scroll nove along a circular orbit w thout causing it

to rotate 4 -
~ the tightening force of the bolt 30 which fixes the éccentric bush 28 to the
rotary shaft 18. Thus, the driver 25 is securely fixed with the single bolt
30. |

The balance weight 26 and the eccentric bush 28 are positioned by the
pin 29, so that the imbalanced force generated by the rotation of the
orbiting scroll 7 in operation may be securely cancelled by the balance
weight 26.

| The driver 25 is fixed to the rotary shaft 18 by the single bolt 30,
thereby simplifying the assembly p'rocess..

A circular groove 61 is formed in the slide surface of the top of the
frame 5, a dry bearing 62 being fitted in the groove 61. The dry bearing
62 is formed into a ring made of a synthetic resin material as illustrated in
Fig. 2 and Fig. 3; the ring is fitted in the groove 61 .of the frame 5 from
above to fix it onto the frame 5.

The dry bearing 62 prevents the seizure caused by the thrust load of
the orbiting scroll 7. In addition, highly accurate thrust dimension b can be
obtained simply by controlling the dimension of the discrete dry bearing 62.

As a result, highly accurate thrust bearing dimension a of the air |
compressor 1 can be achieved, leading to imprdved performance of the air
compressor 1.

In particular, since the dry bearing 62 is fitted to the groove 61 of the
framé 5, it can be attached quickly by one touch, eliminating the neéd for
an adhesive agent. This solves the problem of the variations in the thrust
dimension b due to the presence of the adhesive agent, makes it possible to
maintain highly accurate thrust dimension b, and improves the | -'
assemblability. Further, since the dry bearing 62 is engaged with the
groove 61, the dry bearing 62 is not dislocated even if it is subjected toa
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Wwith'respect to the stationary scroll; the franme being provided with a dry
bearing for supporting the thrust surface of the orbiting scroll and the
dry bearing being engaged with the frane. Wth such an arrangenent, the dry
bear.ing protects the orbiting scroll from seizure due to the thrust |oad
and tight control of the thrust dinension can be achieved sinply by
controlling‘iﬂg di mensi on of the discrete dry bearing. This permts a

hi ghly acclid ferGeensi on of the thrust beari ng of the scroll-type oill ess

fluid hi
uid machine, -l eadi o n%réotﬂenar}?\ﬁegngergf WK i8 moed BSnE"S synthetic

resin material, makes it possible to control the variations in the thrust
dimension b, when it is produced in mass production, simply by controlling
the mold of the resin material. Hence, the thrust bearing dimension a of
the air compressor 1 can be controlled more easily and more accurately.
F1g 4 through Fig. 10 show another embodiment. In Fig. 4, a circular
stepped section 64, which is recessed inward, is formed in place of the |
groove 61 on the top surface, i.e. the slide surface, of the frame 5. The dry
| bearing 62 is fitted to the stepped section 64 from above and the outer
circumference thereof is engaged with the frame 5. In Fig. 5, a circular
stepped section 66, which is recessed outward, is formed on the top surface,
i.e. the slide surface, of the frame 5. The dry bearing 62 is then fitted to
the stepped section 66 from above and the inner circumference thereof is
engaged with the frame 5. In either case, the same advantages as those
described above can be obtained. |
In Fig. 6,'a stepped section 67 is foniled on the inner circu_mferenée
and a stepped section 68 is formed on the outer circumference on the top
surface, i.e. slide surface, of the frame 5. Further, the dry bearing 62 is
designed so that the cross section thereof is shaped like a cap with jaws 69,
69 formed on the inner and outer circumferences and the cap is fitted from
above onto the stepped sections 67 and 68. In Fig. 7 also, the capshaped
dry bearing 62 is fitted onto the frame 5 without forming the stepped
sections 67 and 68. In this case, as shown in Fig. 8, the distal ends of the
jaws 69, 69 of the dry bearing 62 are provided with hooks 71, 71 which .jut
out inward. Engaging the hooks 71, 71 with grooves 72, 72 formed in the
frame 5 fixes the dry bearing 62 further securely. In Fig. 9, the jaws 69
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1n particular, since the dry bearing is engaged with the frame, it permts
one-touch quick installation and it does-not require the adhesive agent,
thus elimnating the .problemof the variations in the thrust dinension due
to the applied adhesive agent. This nekes it possible to maintain highly
accurate thrust dinmension with resultant better assemblability. In.
addition, the dry bearing will not be dislocated even jf it is supjected to
a force apate formed onby oadthe infieresircumferapceofi thg diy bearingo2spbereast t he
P ovi ted vihiechjams 60eate formadbonlygn the outer circumierence thereot in Fig. 10, | °
In either case, the dry bearing 62 can be easily and quickly fitted to the
frame 5 simply by pushing it onto the frame 5 from above. In addition,
the engagement of the jaws 69 with the frame 5 prevents the dry bearing 62
* from being dislocated. In particular, the frame 5 shown in Fig. 9 and Fig.

10 has neither a groove nor a stepped section, thus achieving better

workability.

The stationary scroll 6 of the scroll compressing element 2, which is
located at the top end of the air compressor 1 thus configured, is covered
with a cap-shaped outer cover 74 which is fixed to the frame 5 with a
screw 75. The outer cover 74 is equipped with a connection port 76 for
connecting the air compressor with other equii)ment; the connection port 76
1s communicated with the discharge port 32 of the air 'compressor lviaa
pipe 77.

An opening 78 is formed at the bottom of the motor cover 15 on the
opposite side from the scroll compressing element 2, a terminal 79 being
attached to the motor cover 15 to seal the opening 78. The terminal 79 is
electrically connected to the stator 16 of the electric element 3 of the air
compressor 1. At the bottom circumference of the motor cover 15, an
electrical system box 81 is attached to the motor cover 15 with a bolt 82,
the terminal 79 protruding into an electrical system chamber 83 in the
electric system box 81.

The electrical system chamber 83 includes a capacitor 84 for starting

- and operating the electric element 3, and a starting relay 86. A power
switch 87 is attached to the side surface of the electrical system box 81 so

that it juts out of the side surface. All these electrical components are
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¢l ement and an electric el ement; wherein the scroll conpressing elenment is
constituted by a stationary scroll which is fixed to a frane and whi ch has
an end plate and a spiral lap vertically mounted on the end plate; a
orbitingscroll which has an end plate, a spiral lap vertically nounted on
one surface of the end plate, and a boss vertically nounted on the other
surface of the end plate; and an O dham s cousling for maki ng the orbiting

scrol | novelestoigglly conneeted tothe temningd it9.c or;ia base 89t equippediwith
respect to_the stationaryscrqll; the frapne heing provided with a dry_.
bearing, whegsh8Bsisrattached to the bettom ef thetelectiical ssystenn o 8il nyithna bolé ust
surface of 9tlr;]ea power cable 92 is housed in the base 89 and a plug 93.thereof can be
drawn out of the base 89. ' | |

The structure of the air compressing apparatus C in accordance with
the present invention makes it possible to reduce the size of the whole
apparatus. In addition, the motor cover 15, which serves also as the outer
cover, makes it possible to achieve a reduced number of required
components, reduced assembly manhour, and lower cost.

Thus, according to the configuration of one aspect of the present
invention, the dry bearing prevents the seizure of the orbiting scroll caused
by thrust load, and accurate control of the thrust dimension can be
accomplished simply by controlling the dimension of the discrete dry
bearing. As a result, the dimension of the thrus.t bearing of the .
scroll-typeoilless fluid machine can be controlled with high accuracy,
leading to improved performance.

In particular, since the dry bearing is engaged with the frame, it can be
attached quickly, eliminating the need for an adhesive agent, thus solving
the problem of the variations in the thrust dimension due to the presence of
the adhesive agent as in the conventional apparatus. This makes it possible
to maintain a highly accurate thrust dimension and to improve the
assemblability. Further, the dry bearing will not be dislocated even if it is
subjected to a radial force.

Further according to the configuration of another aspect of the present
invention, the variations in the thrust dimension can be controlled in mass

production performed simply by controlling a mold of a resin material.

Hence, the thrust bearing dimension of the scroll-type oilless ﬂ_uid machine

,,———///i_
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‘5 orbiting scroll and the dry bearing being engaged with the frame. Wth -
such an arrangenent, the variations in the thrust dinension can be

successfully controlled in nass production which relies only on the control
of t.he nold nade of the resinbased material. This permts easier and yet
nore accurate control of the thrust bearing di nension of the

can be controlled more easily and more accurately:

The configuration in accordance with still another aspect of the present
invention allows the size of the whole scroll-type oilless fluid machine to
be reduced. In addition, the motor cover, which serves also as an outer
cover, makes it possible to reduce the total number of required components

and to achieve reduced assembly man-hour and lower cost.
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écroVI-type oill ess fluid machine. According to still ahother aspect of the
present invention, there is provided a scroll-type fluid machi ne which is

equi pped with a scroll conpressing el ement and an eIeCtLLQ_QLQHED£+_ﬂﬂEL$;3
the scroll conpressing elenent is equipped with a station crol secu
to the franme and a orbiting scroll driven by the el ectricﬂmqmmwnﬁ
electric elenent is equipped with a notor cover fixed to . '
scroll comWERATNH QIBM&EJS*@ covered with an outer cover which hag a*

connection port communicated with a di scharge, opening thereof and an
1. A scroll-type fluid machine comprising:

a scroll compressing elément; and

an electric element; wherein

said scroll compressing element is equipped with a stationary scroll
which is fixed to a frame and which has an end plate and a spiral lap
vertically mounted on said end plate; a orbiting scroll which has an end
plate, a spiral lap vertically mounted on one surface of said end plate, and a
boss vertically mounted on the other surface of said end plate; and an
Oldham’s coupling for making said orbiﬁng scroll revolve along a circular
orbit without causing it to rotate with respect to said stationary scroll;
wherein

said frame is provided with a dry bearing for supporting the thrust
surface of said end plate of said orbiting scroll and said dry bearing is
engaged with said frame.

2. A scroll-type fluid machine comprising:

a scroll compressing element; and

an electric element; wherein |

said scroll compressing element is equipped with a stationary scroll |
which is fixed to a frame and which has an end plate and a spiral lap
vertically mounted on said end plate; a orbiting scroll which has an end
plate, a spiral lap vertically mounted on one surface of said end plate, and a
boss vertically mounted on the other surface of said end plate; and an
Oldham’s coupling for making said orbiting scroll revolve along a circular
orbit without causing it to rotate with respect to said stationary scroll;
wherein

said frame is provided with a dry bearing, which is made of a
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el ectric system conpartnent for housing eI ectric corrponen
capacitor being provided at the end of a notor cover on tmmﬂ l’ m ﬂlﬂﬂ"
fromthe scroll conpressing elenment. Wth such an arrange
scroll-type oilless fluid machine can be nade snall er. Moreover, S|nce t Re

not or cover serves also as the outer sheath, the total nunber of conponent s
can be reduced, thus achieving a reduced assenbly manhour. and | ower cost.

BRI EF DESCRﬂﬂnkbllsedrlﬂﬂtEldRAW epperiing the shenst rsiufacecef thenend\plate efiowi ng

a scroll-type_oi]]less air

said orbiting scroll and said dry bearing is engaged with said frame.

3. A scroll-type oilless fluid machine comprising:

a scroll compressing element; and

an electric element; wherein

said scroll compressing element is provided with a stationary scroll
fixed to a frame and a orbiting scroll driven by said electric elemént; and

said electric element is provided with a motor cover fixed to said
frame; wherein

said scroll compressing element is covered with an outer cover which
has a connection port communicated with a discharge opening thereof and
an electric system compartment for housing electric components such as a
capacitor is provided at the end of said motor cover on thé opposite side

from said scroll compressing element.
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‘conpressor of an air conpressing apparatus illustrative of an enbodi ment of
the present invention; Fig. 2 is a cross-sectional view showi ng the top of
a frane of the air conpressor shown in Fig. 1; Fig. 3 is a perspective

viewillustrative of the frane and a dry bearing of Fig. 2;

ABSTRACT OF THE DISCLOSURE

A hlghpexformance scroll-type oilless fluid machine has a simple
structure whlch enables highly accurate control of a thrust dimension and
easy installation to achlev_e improved assemblability. The scroll-type
oilless fluid machine includes a scroll compressing element and an electric
element, wherein the scroll compressing element is constituted by: a |
stationaryscroll which is fixed to a frame and which has an end plate and .a
spiral lap vertically mounted on the end plate; and a orbiting ébroll which
has an end plate, a spiral lap vertically mounted on one surface of said end
plate, and a boss vertically mounted on the other surfade of the end plate;
and an Oldham’s coupling for making the orbiting scroll revolve along a
circular orbit without causing it to rotate with respect to the stationary
scroll. The frame is provided with a dry bearing. for supporting the thrust
surface of the end plate of the orbiting scroll and the dry bearing is
engaged with the frame.

ThlS Sheet Has Been R,
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‘Fig. 4 is a cross-sectional viewillustrative of the top section of a frane
of an air conpressor of another enbodi nent according to the present

i nventi on;

t he present

i nvention;

Fig. 5 is a cross-sectional
of a frame of an air conpressor of stil
Fig. 6 is a cross-sectional

view illustrative of the top section
anot her enbodi nent according to
view illustrative of the

top section of a frane of an air conpressor of yet another enbodi nent
according to the present

i nventi on;
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‘Fig. 7 is a cross-sectional viewillustrative of the section top of a frame
of an air conpressor of a further enbodi nent according to the present

invention; Fig. 8 is an enlarged view illustrative of the circled section
shown in Fig. 7; Fig. 9 is a cross-sectional viewillustrative of the top
section of a franme of an air conpressor of a still further enbodi nent

according to the present invention; Fig. 10 is a cross-sectional view
illustrative of the top section of a :

FIG. 2

y a.Y_-
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frame of an air conpressor of anot her enbodi ment according to the present
i nvention; Fig. 11 is a side view illustrative of an air conpressing
apparatus which is an enbodinent; Fig. 12 is a cross-sectional view

illustrative of the air conpressing apparatus of Fig. 11;

FIG. 4
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7 Fig. 13 is a cross-sectional view showing the top section of a frane of a
conventional scroll-type oilless fluid machine; Fig. 14 is a
cross-sectional view showing the top section of a frame of another
conventional scroll-type oilless fluid machine; and Fig. 15 is a
cross-sectional view showi ng the top section of a frame of still another
conventional scroll-type oilless fluid machi ne. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The present invention will now be described in

conjunction with the
FIG.7
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‘enbodi ments shown in the acconpanying drawings. Fig. 1 is the
cross-sectional view showing an oilless scroll-type air conpressor 1 of an
air conpressing apparatus C (shown in Fig. 12 and Fig. 13) illustrative of
an enbodi rent of the present invention. The air conpressor 1 is constructed
by a scroll conpressing elenent 2 at the top and an electric elenent 3 at
the bottom The scroll conpressing elenent 2 is constituted by a frane 5,
whi ch has a main bearing 4 at the center thereof, a stationary scroll 6,
which is fixed to the frame 5 with a bolt 51, a orbiting scroll 7 which is
hel d between the stationary scroll 6 and

FIG.9

&)

69

\
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‘the Trame 5 via an elastic piece 52. The stationary scroll 6 is constructed
by a disc-shaped end plate 8, an annular wall 9 jutting out on the

ci rcunference of one surface of the end plate, and a spiral lap 10 which is
vertically provided on the end plate 8 surrounded by the annular wall 9.
The stationary scroll 6 has the annular wall 9 and the lap 10 jutting out
downward. The orbiting scroll 7 is constructed by a di sc-shaped end plate
11, a spiral lap 12 vertically nounted on one surface of the end plate 11,
and a boss 13 jutting out at the center of the other surface of the end

plate 11.
FIG.II
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8 The orbiting scroll 7 has the lap 12 jutting out upward. The stationary
scroll 6 and the orbiting scroll 7 have the laps 10 and 12 faci ng agai nst
each other in engagenent, formng a plurality of conpression chanbers 14.
The electric element 3 is constituted by a.notor cover 15, which is fixed
to the frane 5 with a bolt 53, a stator 16 fi xed

FIG.I2
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inside the nmotor cover 15, a rotator 17 provided in the stator 16, and a
rotary shaft 18 inserted at the center of the rotator 17. The notor cover
15 is provided with an auxiliary bearing 19 which journals the rotary shaft.
18 via a ball bearing 54. The main bearing 4 is provided with a bal

bearing 24 which is fitted to a stepped section 20 of the rotary shaft 18.
Ref erence nuneral 25 denotes a driver for transnitting the torque of the

electric element 3 to the orbiti ral | ééﬁe driver 25 is constructed
by a bal ance wei ght 26 for balanqgaaf ' tl nbal anced force of the
102 0l

o s 103

09 (|08 / o7
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e

FIG. 15
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.:‘rbi'ti ng scroll 7, an eccentric bush 28 which is inserted rirabe T QULET
'Eihe boss 13 of the orbiting scroll 7 and which nakes the oF EL’ Mjﬂls}d‘ﬁi

rotate,-a pin 29 for positioning the eccentric bush 28 and.{he bglance
wei ght 26, and a bolt 30 for fixing theleccentric bush 28 |o|tB§ MAY 996
shaft 18. The stationary scroll 6 has an intake port 31 cojmunicating wth

the conpression chanbers 14 OUITLE OF §HE IINVENTEORNd plhte 8 and a
di scharge port 32 communi catig W € conpression chanbers. 14 _at_the
center of the end plat eSEROEIETYRE OHEESS BE UHD QViSCHINE dham s

coupling for making the

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a scroll-type oilless fluid machine
which has a driver designed to transmit the torque of an electric element to
a orbiting scroll.

De_sc;iption of the Related Art

A conventional scroll-type fluid machine, a compressor in particular, is

equipped with a scroll compressing element and an electric element as
 disclosed in Japanese Patent Laid-Open No. 62-282186, for example. The

scroll compressing element is constructed by a stationary scroll which has a
frame with a bearing at the center thereof, an end plate fixed to the frame,
and a spiral lap vertically mounted on the end plate, and a orbiting scroll
which has an end plate, a spiral lap' vertically mounted on one surface of
the end plate, and a boss vertically installed on the other surface of the end
plate; the stationary scroll and the orbiting scroll are assembled with the
laps engaged with each other, and a driver provided on the rotary shaft of |
the electric element is fitted to the boss of the orbiting scroll. _

An Oldham’s coupling for making the ofbiting scroll revolve along é
circular orbit without causing it to rotate with respect to the stationary
scroll is incorporated as é discrete-ring-shaped,corﬁponent and keys are
fitted in the grdoves formed in_ the frame and the end plate of the

orbitingscroll to slide it. . ;o |
" The frame is eqﬁiﬁfféd with a thrust bearing to support the thrust load

of the orbiting scroll.




orbiting scroll 7 revolve along a circular orbit so that it
with respect to the stationary scroll 6. Reference nuneral "33 |[denotes.a
Feinforcing rib which is integrally formed on the rear surfac
plate 11 of the orbiting scroll 7. The2 reinforcing rib 33 has an annul ar
thrust bearing 34 at the center thereof and a keyway section 40 for

defining a keyvwip designithe senolkdype luid machyne, the oilless scroll=
| compressor in particular, which has the structure stated above, the load in
‘the axial direction of the orbiting scroll is an impbrtant consideration.
Special lubrication is required for the thrust bearing. |

For this reason, in the conventional machine, the thrust bearing and the
section where the stationary scroll is mounted are integrally formed on the
frame with a step provided between them and the dimension of the step is
tighﬂy controlled, thereby controlling the dimension of the engagement
between the stationary scroll and the orbiting scroll and of the thrust
bearing. |

The frame, however, is usually made of an ironbase material,
presenting a problem in that the thrust bearing tends to incur seizufe due to
the thrust load applied to the orbiting scroll. -

In an effort to solve the problem, as shown in Fig. 13, the
conventional machine was provided with a slide component 102 glued to a
thrust bearing 100A of a ﬁ'ame 100 with an adhesi_ve agent 102 to pfevent
the seizure of the thrust bearing and also a spacer 103 was prbvided
between fhe stationary scroll and the frame 100 to adjust a thrust bearing |
dimension a. | |

In another conventional machine, as shown iﬁ Fig. 14, a groove 106
‘was formed in the thrust bearing 100A of the frame 100 without using such
a spacer. A slide film 109 was applied to the top surface of a metal blate
108 with a groove 107 formed in the bottom surface thereof and the metal
plate 108 was fixed to the ffmne:IOO using/ a ﬁxing. pin 111 for fitting the

‘metal plate 108 to both grooVes_'lOG and 107. In other machine, instead of
épplying the slide film 109, a slide cbmpdhent 102 was gluéd to the top
surface of the metal 'pl.ate 108 wi_th the adhesive agent 101 as illustrated in

) AL
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41 of the

conpr essor
forque thereof is delivered to the orbiting scroll 7 viat
18. More specifically, the orbiting sce8H 7 is driven by
bush 28 of the driver 25 which is nmounted on the rotary shpft I8 1 nserted
in the hol &ig k%he boss 13 of the orbiting scroll 7 and ithLj ;

LAGEMENT SHEET

rotated, the
r oDMAY 3904 t
e eccentric

A dham s coupling 36 on the edge thereof. In the
1 thus configured, when the electric elenent 3

> D U0 C

A dham s coupling 36 to revolve along the circular orbit without rotating
with respect tdlomeveratheostmetuse rshiows in Fign 18htends £oi imcar ymevenl 6 and

the orbiti

ng scroll 7 gradually reduce the conpression =
thickness of the coat of the adhesive agent 101, making it difficult to

control thrust dimension b, resulting in variations in the thrust bearing

dimension a. The structure shown in Fig. 14 also makes it difficult to

~ control the dimension of the metal plate 108 itself, i.c. the thrust dimension

b, on which the slide film 109 has been applied; it also involves more
necessary components with resultant poor assemblability.  Further, the

structure illustrated in Fig. 15 has both the adhesive agént 101 and the slide

 film 109, presentirig the problems inherent in these two components.

SUMMARY OF THE INVENTION

The present invention has been accomplished with a view toward

solving the problems stated above and it is an object of the present
invention to provide a high-performance scroll-type oilless fluid machine
which permits a highly accurate thrust dimension with a simple structure
and which also. simplifies the structure and installation for greater ease of
assembly. __

To this end, according to one aspect of the present invention, there is |
provided a scroll-type fluid machine which is equipp'ed with a scroll
compressing element and an electric elemént; wherein the scroll
compressing element is constituted by a stationary scrbll which is fixed to a
frame and which has an end plate and a spiral lap vertically mounted on the
end plate; a orbiting scroll which has an end plate, a spiral lap vertically
mounted on one surface of the end plate,. and a boss vertically mounted on
the other surface of the end plate; and an Oldham’s coupling for making

the orbiﬁng scroll move along a circular orbit without causing it to rotate
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chanmbers 14, which are fornmed by the scrolls, inward to coppfess the air
flowng in through the intake port 31. The conpressed air {s dQ&NAYd@%
fhrough the di scharge port 32 of the end plate 8 of the stat|lonary scroll |
6. To assenble the driver 25, the framm 5 is first fixed tp the notor cover

15 in which the electric-element 3 has been installed. By thistine the

bal | beari r\ﬂit%%lrés?é%ééafmé Redtirary stc?on?&lérﬁiain@wﬁggrévf&ed GatH hﬁcg? i5£ o

The bal ance wei gh Is then inserted In the rotary shaft 18 so t

LU 11 SESF Foffpine MSA a9 b gl o g 10
bearing being engaged with the frame.

- With such an arrangement, the dry bearing protects the orbiting scroll
from seizure due to the thrust load and tight control of the thrust dimension
can be achieved simply by controlling the dimension of the discrete dry
bearing. This permits a highly accurate dimension of the fhrust bearing.bf
the scroll-type oilless fluid machine, leading to improved performance of
the machine. _

In particular, since the dry bearilig is exigaged with the frame, it
pennits one-touch quick installation and it does not require the adhesive |
agent, thus eliminating the problem of the variations in the thrust dimension
due to the applied adhesive agent. ThiS makes it possible to maintéin
highly accurate thrust dimension with resultant better assemblability. In
addition, the dry bearing will not be dislocatéd even if it is subjected to a
force applied in the radial direction. |

~ According to another aspect of the present invention, there is provided

a scroll-type fluid machine which 1s provided with a scroll compressing
element and an electric element; wherein fhe scroll compressing element is
constituted by a stationary scroll which is fixed to a frame and which has
an end plate and a spiral lap' vertically mo_uﬁted on the end plate; a
orbitingscroll which has an end plate, a spiral lap vertically mounted on one
surface of the end plate, and a boss vertically mounted on the other surface
of the end plate; and an Oldham’s coupling for making the orbiting scroll
move along a circular orbit without causing it‘to_rotate with respect to the

. stationaryscroll; the frame being provided with a dry bearing, which is
made of a resin-based material, for supporting the fhrust surface of the



bush 28 is

pin 29. Lastly, the eccentric bush 28 is fixed to the rotafy

the bolt 3
are set be
scroll 7.
are fixed
shaft. 18 b
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then inserted in the rotary shaft 18 so that it}{ig Ki - th
Y afy R U %

0. At this time, a needle bearing 37 and a sealifhg
tween the boss 13 and the eccegntric bush 28 of the orbiting
The inner ring of the ball bg&aring 24 and the bal '
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With such an arrangement, the variations in the thrust dimension can

be successfully controlled in mass production which relies only on the

control .of the i_nbld made of the resinbased material. This permits easier

~and yet more accurate control of the thrust bearing dimension of the

scroll-type oilless fluid machine.

According to still anothér aspect. of the pfesent invention, there is
provided a scroll-type fluid machine which is equipped with a scroll
compressing element and an electric element; wherein the scroll
compressing element is equipped with a stationary scroll secured to the
frame and a orbiting scroll driven by the electric element.;' and the electric
element is equipped with a motor cover fixed to the frame; the scroll
compressing element being covered with an outer cover which has a
connection port communicated with a discharge opening thereof and an
‘electric system compartmenf for housing electric components such as a

capacitor being provided at the end of 2 motor cover on the opposite side

- from the scroll compressing element.

With such an arrangement, the whole scroll-type oilless fluid machine
can be made smaller. Moreover, since the motor cover serves also as the
outer sheath, the total number of compohents can be reduced, thus

achieving a reduced assembly manhour and lower cost.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing a scroll-type oilless air

compressor of an air compressing apparatus illustrative of an embodiment

" of the present invention;

Fig. 2 is a cross-sectional view showing the top of a frame of the air



29 MAY 1996 10 the tlghtenlng force of the bolt 30 mhlch <e8—t
eccentric bush 28 to the rotary shaft. 18. Thus, the drlwéﬁmlﬁ.E&ﬂggEdﬁgﬁgT
fixed with the single bolt 30. The bal ance melght 26 andit eccentric gh
28 are positioned by the pin 29, so thab the inbalanced ce

the rotation of the orbiting scroll 7 in operation may b

cancel | ed byorhppedidr ahown in Fig. 1;

Madged by
ecure{w“% '

Fig. 3 is a perspective view 1llustrat1ve of the frame"—d a dry bearing
of Fig. 2; '

Fig. 4 is a cross-sectional view illustrative of the top section of a

frame of an air compressor of another embodiment according to the present
invention; -

Fig. 5 is a cross-sectional view illustrative of the top section of a
frame of an air compfessor of still another embodiment according to the
present invention; | | |

Fig. 6 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of yet another embodiment according to the
present invention;

Fig'._ 7 is a cross-sectional view illustrative of the section top of a
frame of an air compressor of a further embodiment according to the
‘present invention; - |

Fig. 8 is an enlarged view illustrative of the circled section shown in
Fig. 7; |

Fig. 9 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of a still further embodiment according to the
present invention; | i

Fig. 10 is a cross-sectional view illustrative of the top section of a
frame of an air compressor of 'anot_'her émbodiment according to the present
invention; | |

Fig. 11 is a side view illustrative of an air compressing apparatus
which is an einbodiment; '

Fig. 12 is a cross-sectional view illustrative of the air compressing

apparatus of Fig. 11;‘
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wei ght 26. The driver 25 is fixed to the rotary shaft] ] ¢ | y:

30, thereby sinplifying the assenbly process. A circul gr .groove 61 i
formed in the slide surface of the top of the frame §, afgj )M@'eméang 6
being fitted in the groove 61. The dry-Hearing 62 is |fdcmed into a rijn
made of a synthetic resin material as illustrated in|Fig. 2 and Fig.

ring is fitted Fip tI%igaQeSs-8éctdndlneiew siowang ther

the frame 5. The™dry bearing 62 prevents the serzure caused by the thrust
load of 3 conventional scroll-type oilless fluid machine;

Fig. 14 is a cross-sectional view showing the top section of a frame of
another conventional scroll-type oilless fluid machine; and
Fig. 15 is a cross-sectional view showing the top section of a frame of

still another conventional scroll-type oilless fluid machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in conjunction with the

embodiments shown in the accompanying drawings. |

Fig. 1 is the cross-sectional view showing an oilless scroll-type air
compressor 1 of an air compressing apparatus C (shown in Fig. 12 and Fig.
13) illustrative of an embodiment of the present invention.

The air compressor 1 is constructed by a scroll compressing element 2
at the top and an electﬁc element 3 at the bottom. The scroll compressing
element 2 is constituted by a frame 5, which has a main bearing 4 at the
center thereof, a stationary scroll 6, which is fixed to the frame 5 with a |

“bolt 51, a orbiting scroll 7 which is held between the stationary scroll 6 and
the frame 5 via an elastic piece 52. |

The stationary scroll 6 is constructed by a disc-shaped end plate 8, an
annular wall 9 jutting out on the circumference of one surface of the end
plate, and a spiral lap 10 which is vertically pfovided on the end plate 8
surrounded by the annular wall 9. The stationary scroll 6 has the annular

| .wall- 9 and the lap 10 jutting out downward. |
“The orbiting scroll 7 is constructed by a disc-shaped end plate 11,a
spiral lap 12 vertically mounted on one surface of the end plate 11, and a
boss 13 jutting out at the center of the other surface of _the end plate 11. |
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the orbiting scroll 7. In addition, highly accurate thrysy dinension b fah
~be obtained sinmply by controlling the dinension of the di ;ck&UMr]?%)ea'i ng
62. As a result, highly accurate thrust bearing dinensignja of the air
conpressor 1 can be achieved, |eading 8o inproved perfofjnmance of the air
conpressor 1. In particular, since the dry bearing 62 i¢ fitted tao the

groove 61 oThéhsbiti cboll i1 hasuthd daptiRapittid gooutckpwaby. one touch, -

elimnating the need for an adhesive agent. This solves the problemof the

variations in tThetstaticharyi scrotli 6rankd theeottitingesqrotis? iweothet lapsathandve
-agent, makes it possible to .

12 facing against each other in engagement, forming a plurality of

compression chambers 14. The electric element 3 is constituted by a motor
cover 15, which is fixed to the frame 5 with a bolt 53, a stator 16 fixed
insid_e'the motor cover 15, a rotator 17 provided in the stafor 16, and. a
rotary shaft 18 inserted at the center of the rotator 17. The motor cover 15
is provided with an auxiliary bearing 19 which journals the rotary shaft 18
via a ball bearing 54. _

The main bearing 4 is provided with a bail bearing 24 which is fitted
to a stepped section 20 of the rotary shaft 18. |
| Reference numeral 25 denotes a driver for transmittiiig the torque of
the electric element 3 to the orbiting scroll 7. The driver 25 is constructed

" by a balance weight 26 for balancing with the unbalanced force of the |

orbiting scroll 7, an eccentric bush 28 which is inserted in the hole in the
boss 13 of the orbiting scroll 7 and which makes the orbiting scroll 7
rotate, a pin' 29 for positioning the eccehtric bush 28 and the balance weight
26, and a bolt 30 for fixing the eccentric bdsh 28 to the rotary shaft 18. |

The stationary scroll 6 has an intake port 31 communicating with the
compi'ession chambers 14 bn the outer rim of the end plate 8 and a
discharge port 32 communicating with the compression chambers 14 at the
center of the end plate 8. |

Reference numeral 36 denotes an Oldham’s coupling for making the

" orbiting scroll 7 revolve along a circular orbit so that it does not rotate with

respect to the stationary scroll 6.

Reference numeral 33 denotes a reinforcing rib which is integrally

formed on the rear surface of the end plate 11 of the orbiting scroll 7. The



mai ntai n highly accurate thrust d] nension b, and
assenblability. Further, since th ry 9HeAY 1996 67 ils engaged with the
groove 61,
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the dry bearing 62 is di sl ocated gvgn if Jit I s Supjectedt
radial force. Furthernore, tlhe dry pearimg—82,] whi s 1ol ded usingla
synthetic resin material, makes ilt_possible to control .the variations n

t he thrust

reinforcing rib 33 has an annular thrust bearing 34 at the center thereof and
a keyway section 40 for defining a keyway 35 which engages with a key
41 of the Oldham’s coupling 36 on the edge thereof.

| In the scroll-type air compressor 1 thus configured, when the electric
‘element 3 is rotated, the torque thereof is delivered to the orbiting scroll 7
via the rotary shaft 18. More speciﬁcally, the orbiﬁng scroll 7 is driven by
the eccentric bush 28 of the driver 25 which is mounted on the rotary shaft
18 inserted in the hole of the boss 13 of the orbiﬁng scroll 7 and it is
~ caused by the Oldham’s coupling 36 to revolve along the circular orbit
without rotating with respect to the stationary scroll 6. Then the
stationaryscroll 6 and the orbiting scroll 7 gradually reduce the compressxon
chambers 14, which are formed by the scrolls, inward tc compress the air
flowing in through the intake port 31. The compressed air is discharged
through the discharge port 32 of the end plate 8 of the stationary scroll 6.

To assemble the driver 25, the frame 5 is first fixed to the motor cover
15 in which the electric element 3 has been installed. By this time, the
ball bearing 24 has been installed to the main bearing 4 of the frame 5.
The balcnce weight 26 is then inserted in the rotary shaft 18 so that it is
brought in contact with the inner ring of the ball bearing 24. The pin 29 is
set on the balance weight 26 inserted in th_e rotary shaft. The eccentric
bush 28 is then inserted in the rotary shaft 18 so that it is fitted to the pin
29. Lastly, the eccentric bush 28 is fixed to the rotary shaft 18 with the
bolt 30. | -

At this time, a needle bearing 37 and a sealing component 38 ére set
between the boss 13 and the ecce_xitric bush 28 of the orbiting scroll 7.
The inner ring of the ball bearing 24 and the balance weight 26 are fixed
by being pressed against the stepped section 20 of the rotary shaft 18 by
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dinension b when it is produced in mass production, sinply

o o v

the air conpressor 1 can be controlled nore easily and norle laced

y f@mmq%ng

the nold of the resin material. Hence, the thrust bearingldijmension a of

ot ]

u.. actcery.

"Fig. 4 through Fig. 10 show another enbqdinment. In Fig. 4,} a circul ar

stepped section 64, which is recessed i rd, is formed i n—ptace

of—The

groove 61 othe tighteinguokesef theebolt 86 whicle fixesf thecccozhttibdbushad® td.théhe
dry bearing 62 I's fitted to the stepped section 64 from above and the outer

ci r cunf er enpotatyehefif 18.s Fhysoee diiver 26eisf sevueely. fikedRvith the single boltar
stepped section 66, which is recessed outward, is formed on the top

sur f ace, 30.

The balance weight 26 and the eccentric bush 28 are positioned by the

pin 29, so that the imbalanced force generated by the rotation of the

orbiting scroll 7 in operation may be securely cancelled by the balance

weight 26.

 The driver 25 is fixed to the rotary shaft 18 by the single bolt 30,

thereby simplifying the assembly process.

A circular groove 61 is formed in the slide surface of the top of the
frame 5, a dry bearing 62 bemg fitted in the groove 61. The dry bearing

62 is formed into a ring made of a synthetic resin material as illustrated in

Fig. 2 and Fig. 3; the ring is fitted in the groove 61 of the frame 5 from

above to fix it onto the frame 5.

The dry beanng 62 prevents the seizure caused by the thrust load of

the orbiting scroll 7. In-addition, highly accurate thrust dlmensmn b can be

obtained simply by controlling the dimension of the discrete dry bearing 62.

As a result, highly accurate thrust bearing dimension a of the air

compressor 1 can be achieved, leading to improved performance of the air

compressor 1.

In particular, since the dry bearing 62 is fitted to the groove 61 of the

frame 5, it can be attached quickly by one touch, eliniinating the need for

an adhesive agent. This solves the problem of the variations in the thrust

dimension b due to the presence of the adhesive agent, makes it possible to

maintain highly accurate thrust dimension b, and improves the

assemblability. Further, since the dry bearing 62 is engaged with the

groove 61, the dry bearing 62 is not dislocated even if it is subjected to a
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I.e. the slide surface, of the frame 5. The dry bearilng 62 1s then Ti{tged
to the stepped section 66 from above and the inner cilrquifemayrcgophele¢f is
éngaged with the frame 5. In either case, the same advgntages as those| .

descri bed above can be obtained. In Figll6, a stepped S of ned
~on the inner circunference and a stepped section 68 ifs forned on the opter
ci rcunf er engdiginfgrbe. top surface, i.e. slide surface, of the Trane o5
Further, the dry bearing 62 is designed so that the cross section thereof
i s shaped |ike Pugbérmbid) thevm?ﬁlsearﬁ@%f&r, reklichnist molded ersignd Suithetic
circunferences and the cap is fitted Trom e sy

resin material, makes it possible to control the variations in the thrust

dimension b, when it is produced in mass production, simply by controlling
the mold of the resin material. Hence, the thrust beéring dimension a of
the air compressor 1 can be controlled more easily and more accurately.
Fig. 4 through Fig. 10 show another embodiment. In Fig. 4, a circular
stepped section 64, which is recessed inward, is foﬁned in place of the
'gro()\)e 61 on the top surface, i.e. the slide surface, of the frame 5. The dry .
bearing 62 is fitted to the stepped section 64 from above and the outer |
circumference thereof is engaged with the frame 5. In Fig. 5, a circular
stepped section 66, which is recessed outward, is formed on the top surface,
i.e. the slide surface, of the frame 5. The dry bearing 62 is then fitted to
the stepped section 66 from above and the inner circumference thereof is
engaged with the frame 5. In either case, the same advantages as those
described above can be obtained.
| In Fig. 6, a stepped section 67 is formed on the inner circumference
and a stepped section 68 is formed on the outer circumference on the top
surface, i.e. slide surface, of the frame 5. Further, the dry bearing 62 is
~ designed so that the cross section thereof is shaped like a cap with jaws '69',-
69 forined on the inner ahd outer circumferences and the cap is fitted from
above onto the stepped secﬁon‘s 67 and 68. In Fig. 7 also, the capshaped |
dry bearing 62 is fitted onto the frame 5 Wiﬂl_out forming the stepped
sections 67 and 68. In this case, as shown in Fig. 8, the distal ends of the
jaws 69, 69 of the dry bearing 62 are. provided wiﬂ1 hooks 71, 71 which jut
- out inward. Engaging'th_e hooks 71, 71 with grooves 72, 72 formed in the
frame 5 fixes the dry bearing 62. further securely. In Fig. 9, the jaws 69



above onto the stepped sections 67 and 68. In Fig. 7
dry bearing 62 is fitted onto the franme 5 without fo
éections 67 and 68. In this case, as shown in Fig. 8,

j ut out |nvvard Engagi ng t he hooks 71, 7T Wi th gr oov
frame 5 fixse formet vnbean the Aherwirtenfeence dfithel

the jaws 69 are formed only on the outer circumference thereof in Fig. 10.
~ In either case, the dry bearing 62 can be easily and quickly fitted to the
frame 5 simply by pushing it onto the frame 5 from above. In addition,
the engagement of the jaws 69 with the frame 5 prevents the dry bearing 62
from being dislocated. In. particular, the frame 5 shown in Fig. 9 and Fig.
10 has neither a groove nor a stepped section, thus achieving better
workability. | a

The stationary scroll 6 of the scroll compfessing element 2, which is
located at the top end of the air compressor 1 thus conﬁgured, is covered
with a cap-shaped outer cover 74 which is fixed to the frame 5 with a
screw 75. The outer cbver 74 is equipped with a connection port 76 for
connecting the air compressor with other équipment; the connection port 76
is communicated with the discharge port 32 of the air compressor 1 via a
pipe 77. |

| An opening 78 is formed at the. bottom of the motor cover 15 on the
opposite side from the scroll cbmpfessing element 2, a terminal 79 being
attached to the motor cover 15 to séal the opening 78. The terminal 79 is
electrically connected to the stator 16 of the electric element 3 of the air
compressor 1. At the bottom circumference of the motor cover 15, an
electrical system box 81 is attached to the motor cover 15 With a bolt 82,
the terminal 79 brotruding into an electrical system chamber 83 in the
_electric system box 81.

The electrical system chamber 83 includes a capacxtor 84 for starting
and operating the electric element 3, and a starting relay 86. A power
switch 87 is attached to the side surface of the electrical system box 81 so

that it juts out of the side surface. All these electrical cdmponents are
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are formed only on the inner circunference of the dry pearing 62, wherkas
the jaws 69 are formed only on the outer- circunferenfe|tB&MAY 1996 Fi|g.| 10.
fn either case, the dry bearing 62 can be easily andjqpickly fitted go the
frame 5 sinply by pushing it onto the frgme 5 from apove. Tn adartron,fthe .
‘engagenent of the jaws 69 with the frame—5 prevents Lhe dry bearing 62 from
bei ng di sl oglakrdcally cBanetted! @ the teendinal'?9> Fuether! A Bdse- 89 eqiipgedwidld
has neither a groove nor a stepped section, thus achieving better

mr Iéﬁb! Isi t yleg5®8 1§ attached o theBdttSmobf thiee ebeutrthl systeimebox Bl higianbolR.
| | :

91; a power cable 92 is housed in the base 89 and a plug 93 thereof can be
drawn out of the base 89.

The: structure of the air compressing apparatus C in accordance with
the present invention makes it possible to reduce the size of the whole
apparatus. In addition, the motor cover 15, which serves also as the outer
cover, makes it possible to achievé a reduced number of required
components, reduced assembly manhour, and lower cost.

Thus, accdrd_ing to the configuration of one.aspect of the present
invention, the dry bearing prevents the seizure of the orbiting scroll caused
by thrust load, and accurate control of the thrust dimension can'bé
accomplished simply by controlling the dimension of the discrete dry
béaring. As a result, .the dimension of the thrust bearing of the
scroll-typeoilless fluid machine can be controlled with high accuracy,
leading to improved perforniance. | |

In particular, since the dry bearing is engaged with the frame, it can be
attached quickly, eliminating the need for an adhesive agent, thus solving
the problem of the variations in the thrust dimension due to the presence of
the adhesive agent as in the conventional apparatus. This makes it possible
to maintain a highly accurate thrust dimension and to improve the
assemblability. Further, the dry bearing will not be dislocated even if itis

subjected toa radial force. | |

Further according to the conﬁguration of another aspect of the present
invéntion, the variations in the thrust dimension can be controlled in mass
production performed simply by controlling a mold of a fesin material.

Hence, the thrust bearing dimension of the scroll-type oilless fluid machine
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| ocated at the top end of the air conpressor 1 thus confet ! y

wi th a cap-shaped outer cover 74 which is fixed to the PLKQEMWSH "F w
75. The outer cover 74 is equipped with a connection porjt | for connectii ng
the air conpressor with other equi pment;,the connection |pqrt2 GMAE1996
comuni cated with the discharge port 32—ef the air conpriesijsor 1 via a pilp
77. An opengdip béScamtrélpedrasiont eddily hadtmor®actimtelt or cpv e
opposite side fromthe scroll conpressing elenent 2, a tgrmnal 79 being

attached to theThetoonfigutatiohint accordhnéd sviel sl andther BSPetEOfithe lprésents

invention allows the size of the whole scroll-type oilless fluid machine to
be reduced. In addition, the motor cover, which serves also as an outer
cover, makes it possible to reduce the total number of required components

and to achieve reduced assembly man-hour and lower cost.



el ectrlcal_gz_gonneet-ed—{—e—t-he stator 16 of the electric element 3 of the
air corrpres “mLom circunference of the notoreever 15, an.
electrical mg I““ m ttached to the notor cover 1 REBUAGE WET

t he term nal cprotradi hg Tnto an el eclsl cal system chanljer
el ectric systembox 81. The el ectrical “System chanber 83 ijndl

capaci tor perating the electric ele X
starting rmfgi’;ﬁj@\wg@g}$ch 87 is attached to the sidé—surface of the
el ectrical system tiérﬁﬁ-ﬁﬁet@@fd hltac'h'lllllé cgi’ﬁpnsmghe side purface. Al these

el ectrical conpon

a scroll compressing element; and
an electric element; whéréin
“said scroll compressing element is equipped with a stationary scroll
which is fixed to a frame and which has an end plate and a spifal lap |
vertically mounted on said eﬁd plate; a orbiting scroll which has an end
plate, a spiral lap vertically mounted on one surfacé of said end plate, and a
boss vertically mounted on the other surface of said end plate; and an
Oldham’s coupling for maldhg_ said orbiting scroll revolve along a circular
orbit without causing it to rotate with respect to said stationary scroll;
wherein | | -
said frame is provided with a dry bearing for supporting the thrust
surface of said end plate of said orbiting scroll and said dry bearing is
éngaged with said frame.
2. A scroll-type fluid machine comprising:
a scroll compressing element; and
an eléctric element; wherein
- said scroll compressing element is equipped with a stationary scroll
which is fixed to a frame and which has an end plate and a spiral lap
vertically m.o_unted on said end plate; a bfbiting scroll which has'_an end
plate, a spiral lap vertically mounted on one surface of Said end plate, and a
boss vertically mounted on the other surface bf said end plate; and an
Oldham’s coupling for making said orbiting scroll revolve along a circular
orbit without causing it to rotate with respect to said stationary scroll;
wherein |

said frame is provided with a dry bearing, which is made of a _
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el ectrically con e termnal 79. Further, a basgF 89 &qui pped W h
legs 88 is attac ”%ll g of the electrical syslem Q)(g% 1E9
bolt 91; a power ca d in the base 89 and ug t her eo
can be drawn out of the base " The strycture of the air f‘n”‘prcss: 2
apparatus C in accordance with the preseﬁ*c— I nvention nmakes it possible to

reduce the pdgif-tfseltAatpdiefor supporting the thrust surface of The end plate of

W

said orbiting scroll and said dry bearing is engaged with said frame.

- 3. A scroll-type oilless fluid machine comprising:
a scroll compressing element; and
an electric element; wherein _
said scroll compreésing element is provided with a stationary scroll
fixed to a frame and a orbiting scroll driven by said electric element; and
said electric element is provided with a motor cover fixed to said
frame; wherein | |
said scroll compressing element is covered with an outer cover which
has a connecti.on port communicated with a discharge opening thereof and
an electric system compartment for housing electric components such as a
capacitor is provided at the end of said motor cover on the opposite side

from said scroll compressing element.
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apparatus. In addition; the notor cover 15, which serves M~. 8T
cover, nakes it possible to achieve a reduced nunber of rgt I\KEI?TCS}WI
éonponents reduced assenbly manhour, apd | ower cost. Thus,| according to

the configuration of one aspect of the pr esent |nvent|on hez rNAHEE ng
prevents the sei zurSCROLEHEYPE 0 I Gl p hrust | oad, and

b i sh
cont 1 ol 11 ng S m‘ﬁi?ﬁ*‘*‘éﬁ?t‘%ﬁ%cr‘gﬁgﬁ?y Eeiffﬁgp Al e cosult e
di mensi on of twﬁt wgy}')%l gkfd?ﬁ?z{ddég sfoll-BFpe Giltkds FURE thadtfing Hds'a Simpedi ne can

be controlled accurac
structure which enables highly accurate control of a thrust dimension and

—+

easy installation to achieve improved assemblability. The scroll-type
oilless fluid machine includes a scroll compressing element and an electric
element, wherein the scroll compressing element is constituted by: a
stationaryscroll which is fixed to a frame and which has an end plate and a
spiral lap vertically mounted on the end plate; and a orbiting scroll which
has an end plate, a spiral lap verﬁéally mounted on one surface of said end
plate, and a boss vertically mounted on the other surface of the. end plate;

| and an Oldham’s coupling for making the orbiting scroll revolve along a
circular orbit without causing it to rotate With respect to the station;'«lry
scroll. The frame is provided with a dry bearing for sﬁpporting the thrust
surface of the end plate of the orbiting scroll and the dry bearing is
engaged with the frame. |

Figure 1
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Ieading to inproved performance. In particular, since.the“dry beari ng
engaged with the frane, it can be attached quickly, el _
for an adhesive agent, thus solving the problem of theﬁ&ﬂﬂﬁgﬁﬂ@ﬂgfa €

* thrust dinension due to the presence of the adhesive apenpt as in the

conventional apparatus. This makes it possible to mainfal n28 WA§11996
accurate thrust dimension and to inprhve the assenblabll}ty. Further, th#e

dry bearing will not be dislocated even if it is subjefted™To a radi al
force. Further according to the | garati dn of anot her .aspect of - fhe
present - J Fﬂn‘ G . c‘
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invention, the variations in the thrust dimension can be controlled in nass

production perfornmed sinply by controlling a nold of a resi te " -
Hence, the thrust bearing dinmension of the scroll-type oill J&A¢EN[%HfSﬁEET
machi ne 14 can be controlled nore easily and nore accurafje|y. The
configuration in accordance with still gnother aspect of thg Pr 29MAY 1996
o .
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“invention allows the size of the whole scroll-type oilless
be reduced. In addition, the notor cover, which serves als
cover, makes it p055|ble to reduce the total number of reql
and to achi eve reduced assenbly man-hour and | ower cost.
IS 1. A scroll-type fluid machine conpﬁi5|ng

FIG. 4

fluid machinet-o—
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a scroll conpressing elenent; and an electric elenent; wh REPLAGENE%U;S g
conpressing elenent is equipped with a stationary scroll ijch is fixed t
& frame and which has an end plate and a spiral lap vertidal|l yz et &F6on
said end plate; a orbiting scroll which has an end plate, fa|spiral |ap
vertically nmounted on one surface of said end plate, and bossvertically
nounted on the other surface of said endtplate; and an O dham s_coupling

for making said orbiting scroll revolve along a circular orbit wthout
causing it to rotate with respect to said stationary scroll;

FIG.T
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wherein said frame is provided with a dry bearing for sup
surface of said end plate of said orbiting scroll and sai
tngaged with said frane. 2. A scroll-type fluid machine c
'scroll conpressing elenent; and an el ectric el enent; wher
conpressing elenment is equipped with a stationary scrol

a franme and which has an end pl ate andﬂ§~§piral_lap
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vertically nmounted on said end plate; a orbiting scroll-which has an end
plate, .a spiral lap vertically nounted on one surface of said end plate,

and a boss vertically mounted on the other surface of saig _

an A dham's coupling for nmaking said orbiting scroll revollv REPE QE TSHEET
circular orbit without causing it to rotate with respect to zz(g p&ationa y
scroll; wherein said frane is provided with a dry bearing, yhi M D f
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16 resin-based materi al, for supporting the thrust surface of the end _pl at

of said orbiting scroll and said dry bearing is engaged W@LﬁMN?WEET
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A highperformance, scroll-type oilless fluid machine (1) has a simple structure which enables
highly accurate control of a thrust dimension and easy installation to achieve improved
assemblability. The scroll-type oilless fluid machine (1) includes a scroll compressing element
(2) and an electric element (3), wherein the scroll compressing element is constituted by: a
stationary scroll (6) which is fixed to a frame (5) and which has an end plate (11) and a spiral
lap (10) vertically mounted on the end plate (11); and an orbiting scroll (7) which has an end
plate (11), a spiral lap (12) vertically mounted on one surface of said end plate, and a boss
(13) vertically mounted on the other surface of the end plate (11); and an Oldham’s coupling
(36) for making the orbiting scroll revolve along a circular orbit without causing it to rotate
with respect to the stationary scroll. The frame is provided with a dry bearing (62) for
supporting the thrust surface of the end plate (11) of the orbiting scroll (7) and the dry bearing
(62) is engaged with the frame (5).

Fig. 1.
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resin-based material, for supporting the thrust surface of the end plate of

said orbiting scroll and said dry bearing is engaged with said frame.



