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(57) Claim

1. A scroll type compressor within a hermetically
sealed housing, the compressor comprising a fixed scroll
fixedly disposed within said housing and having an end
plate from which a first wrap extends into the interior
of gaid housing, and orbiting scroll having an end plate
from which a second wrap extends, said first and second
wraps interfitting at an angular and radial offset to
form a plurality of line contacts which define at least
one pair of sealed off fluid poeckets; a driving mechanism
including a motor supported in said housing, said driving
mechanism being operatively connected to said orbiting
scroll to effect the orbital motion of said orbiting
scroll, rotation preventing means for preventing the
rotation of said orbiting scroll during orbital motion
whereby the volume of the fluid pockets changes during
orbital motion to compress the fluid in the pockets, said
housing including & first shell, a separate second shell

and a center block, said center block having a peripheral /2
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portion, said first shell being releasably and
hermetically secured to a first side of said peripheral
portion of said center block, and said second shell being
releasably and hermetically secured to a second side of
said peripheral portion of said center block.

10. - A scroll type compressor with a hermetically
sealing housing, the compressor comprising a fixed scroll
fixedly disposed within said housing and having an end
plate from which a first wrap extends into the interior
of said housing, an orbiting scroll having an end plate
from which a second wrap extends, said first and second
wraps inteffitting at an angular and radial offset to
form a plurality of line contacts which define at least
one pair of sealed off fluid pockets, a driving mechanism
including a motor and a drive shaft supported in sai-.
housing, said driving mechanism being operatively
connected to said orbiting scroll to effect the orbital
motion of said orbiting scroll, rotation preventing means
for preventing the rotation of said orbiting scroll
during orbital motion whereby the volume of the fluid
pockets changes during orbital motion to compress the
fluid in the pockets, said housing including a first
shell, a separate second shell and a center block, said
center block having a peripheral portion and an interior
portion located inwardly of the peripheral portion, said
first shell being releasably and hermetically secured to
a first side of said peripheral portion of said ¢enter
block, said second shell being releasably and
hermetically secured to a second side of said peripheral
portion of said center block, a portion of said rotation
preventing means being connected to a first side of said
interior portion of said center block; one end portion of
said drive shaft being rotatably supported in a second
opposite side of said interior portion of said ¢enter
bleck, a rear bearing support block releasably connected
to said second side of said interior portion of said
center block, the other end portion of said drive shaft
being supported by said rear bearing support block.
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The following statement is a full description of this invention

including the best method of performing it known to me:-
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L SCROLL TYPE COMPRESSOR
e 5 Background of the Invention

This invention relates to a scroll type
m.:o’ compressor and more particularly, to a motor driven
[ 4

scroll compressor having the compression an drive
mechanisms within a hermetically sealed container.

10 Scroll type fluid displacement apparat-is are
well known in the prior art. For example, U.S. Patent
No. 801,182 issued to Creux discloses such an apparatus
which i=ncludes two scrolls each having a circular end
plate and a spiroidal or involute spiral element. The

15 scrolls are maintained angularly and radially offset so



R

LT

10

15

20

25

30

-3 -

that both spiral elements interfit to form a plurality of
line contacts between their spiral curved surfaces to
thereby seal off and define at least one pair of fluid
pockets. The relative orbital motion of the two scrolls
shifts the line contacts along the spiral curved surfaces
and, as a result, the volume of the fluid pockets
increases or decreases, dependent on the direction of the
orbital motion. Thus, a scroll type fluid displacement
apparatus may be used to compress, expand or pump fluids.

Furthermore, U.S. Patent No. 4,560,330 for
example, discloses such a hermetic type scroll compressor
which includes a fixed scroll, orbiting scroll, rotation
preventing device and driving mechanism in one sealed
container.

In this hermetic type scroll compressor, the
essentially inseparable container is sealed by welding or
other means so that leakage of refrigerant gas from the
container is completely prevented.

While the above mentioned hermetic type scroll
compressor prevents leakage of refrigerant gas from the
container, this hermetic type scroll compressor can
hardly be disassembled and reassembled for inspection,

and repair or exchange of parts.

Summary of the Invention

It is a primary object of this invention to
improve hermetic scroll compressor container to
facilitate disassembling and reassembling of a hermetic
type scroll compressor by releasably and hermetically
securing a first casing and a second casing through the
center block to form the hermetically sealed container.

It is another object of this invention to
improve hermetic type scroll compressor manufacturing and
maintenance efficiencies by assembling a first housing

and a second housing of a hermetic type scroll compressor
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separately so that the first housing, second housing and
components therein can be disassembled, reassembled and
inspected independently.

It is yet a further object of this invention to
provide a releasably hermetic securing mechanism which
also provides alignment means for aligning appropriate
components within the first casing with appropriate
components within the second casing.

According to the present invention there is provided
a scroll type compressor within a hermetically sealed
housing, the compressor comprising a fixed scroll fixedly
disposed within said housing and having an end plate from
which a first wrap extends into the interior of said
housing, and orbiting scroll having an end plate from
which a second wrap extends, said first and second wraps
interfitting at an angular and radial offset to form a
plurality of line contacts which define at least one pair
of sealed off fluid pockets, a driving mechanism
including a motor supported in said housing, said driving
mechanism being operatively connected to said orbiting
scroll to effect the orbital motion of said orbiting
scroll, rotation preventing means for preventing the
rotation of said orbiting scroll during orbital motion
whereby the volume of the fluid pockets changes during
orbital motion to compress the fluid in the pockets, said
housing including a first shell, a separate second shell
and a center block, said center block having a peripheral
portion, said first shell being releasably and
hermetically secured to a first side of said peripheral
portion of said center block, and said second shell being
releasably and hermetically secured to a second side of
said peripheral portion of said center block.

According to the present invention there is provided
a scroll type compressor with a hermetically sealing
housing, the compressor comprising a fixed scroll fixedly
disposed within said housing and having an end plate from
which a first wrap extends into the interior of said
housing, an orbiting scroll having an end plate from
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: which a second wrap extends, said first and second wraps
interfitting at an angular and radial offset to form a
plurality of line contacts which define at least one pair
of sealed off fluid pockets, a driving mechanism
including a motor and a drive shaft supported in said

housing, said driving mechanism being operatively
i connected to said orbiting scroll to effect the orbital
motion of said orbiting scroll, rotation preventing means
for preventing the rotation of said orbiting scroll
‘during orbital motion whexreby the volume of the fluid
pockets changes during orbital motion to compress the
fluid in the pockets, said housing including a first
shell, a separate second shell and a center block, said
center block having a peripheral portion and an interior
portion located inwardly of the peripheral portion, said
¢ first shell being releasably and hermetically secured to
‘ a first side of said peripheral portion of said center
El‘ block, said second shell being releasably and
! hermetically secured to a second side of said peripheral
portion of said center block, a portion of said rotation
. preventing means being connected to a first side of said
- interior portion of said center block; one end portion of
said drive shaft being rotatably supported in a second
opposite side of said interior portion of said center
block, a rear bearing support block releasably connected

e to said second side of said interior portion of said
.:ﬁ‘f center block, the other end portion of said drive shaft
¢ being supported by said rear bearing support block.
: %‘“E Further objects, features and other aspects of this
; eccodt invention will be understood from the detailed

t description of the preferred embodiment of this invention
with reference to the annexed drawings.

Brief Description of the Drawings

Figure 1 is a vertical longitudinal sectional view

. e e wim o e . N T
B e — ey w13 - Lo or e



- 5a -

of a hermetic type scroll compressor in accordance with
one embodiment of this invention.

Figure 2 is a vertical longitudinal sectional view
of a hermetic type scroll compressor in accordance with
another embodiment of this invention.

Detailed Description of the Preferred Embodiment

Figure 1 depicts a hermetic type scroll refrigerant
compressor 1 in accordance with a first embodiment of the
present invention. Compressor 1 includes first cup
shaped casing 10, second cup shaped casing 20 and center
block 30 which is attached to first cup shaped casing 10
and second cup shaped casing 20. Opening or bore 31 is
formed in the center of center block 30 for receiving

: sTe s drive shaft 11. Radial projection 301 is formed in the
g S inner peripheral surface of opening 31. Drive shaft 11
' E,E,: is rotatably supported in opening 31 by bearing 33.

: :‘H.E Bearing 33 firmly fits in opening 31. Outer ring 33a of

§ bearing 33 is stopped at a rear end surface of radial

projection 301. Nut 34 is screwed on drive shaft 11 and

.:".E faces one end surface of inner ring 33b of bearing 33.
Flange 111 located at one end of drive shaft 11 faces the
other end surface of inner ring 33b of bearing 33. Axial
motion of drive shaft 11 is
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thereby prevented by flange 111 and nut 34, Rotor 40a of
motor 40 surrounds drive shaft 1l1l. Rotor 40a may be
firmly inserted over drive shaft 11,

Fixed scroll 50 includes circular end plate 51
and wrap or spiral elements 52 affixed to or extending
from one end surface of end plate 51. Fixed scroll 50 is
fixed within the inner chamber of first cup shaped casing
10 by screws 11 screwed into end plate 51 from outside of
first cup shaped casing 10. Seal ring 11lb is located
between an inner surface of screw flange lla and the
outer end surface of first cup shaped casing 10 to seal
the connection therebetween. Circular end plate 51 of
fixed scroll 50 partitions the inner chamber of first cup
shaped casing 10 into two chambers, such as front chamber
18 and rear chamber 19.

Orbiting scroll 60 is disposed at the rear end
side of center block 30 through later mentioned rotation
preventing/thrust bearing device 45. Orbiting scroll 60
includes circular end plate 61 and wrap or spiral
elements 62 affixed to or extending from one end surface
of circular end plate 61. Annular projection 16 is
formed opposite the surface of circular end plate 61 from
which spiral element 62 extends. Bearing 164 is disposed
within the inner peripheral wall of the annular
projection 16.

Bushing 115 is attached to one end of drive
shaft 11 at a radial offset through pin member 115b.
Bushing 115 is inserted into annular projection 16 of
orbiting scroll 60. Orbiting scroll 60 is rotatably
supported by bushing 115 through bearing 16d placed on
the outer peripheral surface of bushing 115.

Rotation preventing/thrust bearing device 45 is
placed between the rear end surface of center block 30
and the end surface of circular end plate 61. Rotation
preventing/thrust bearing device 48 includes fixed ring
451 attached on the axial end surface of annular
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projection 302 which is formed in the rear end surface of
center block 30, orbiting ring 452 attached on the end
surface of circular end plate 61, and a plurality of
bearing elements, such as balls 453, placed between
pockets 45la, 452a formed by rings 451, 452. The
rotation of orbiting scroll 60 during orbital motion is
prevented by the interaction of balls 453 with rings 451,
452, Also, the axial thrust load from orbiting scroll 60
is supported on center block 30 through balls 453. While
orbiting scroll 60 orbits, the rotation of orbiting
scroll 60 is prevented by rotation preventing/thrust
bearing device 45.

In this situation, spiral element 62 of
orbiting scroll 60 interfits spiral element 52 of fixed
scroll 50 at an annular offset of 180° and at a
predetermined radial offset. Spiral elements 62 and 52
define at least one pair of sealed off fluid pockets
between their interfitting surfaces.

Radial projection 303 formed in the outer
peripheral surface of center block 30 is fixed to the
axial end surface of first cup shaped casing 10 by screws
12. Seal ring l2a is disposed within circumferential
groove 12b of annular projection 302 to form a seal
between the inner wall of first cup shaped casing 10 and
the outer peripheral surface of annular projection 302.

The other end of drive shaft 11 is also
rotatably supported by supporting block (rear bearing
unit) 70 through bearing 71. Stator 40b of motor 40 is
held firmly between center block 30 and rear bearing unit
70. Rear bearing unit 70 is fixed to center block 30 by
screws 13 screwed intd center block 30 from the rear end
of rear bearing unit 70. Therefore, stator 40b is held
firmly between center block 30 and rear bearing unit 70.
The inner peripheral surface of stator 40b and the outer
peripheral surface of rotor 40a face each other.

et bl
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Rear bearing unit 70 and motor 40 are covered
by second cup shaped casing 20. Flange 2la formed at
opening end 21 of second cup shaped casing 20 is fixed to
radial projection 303 of center block 30 by screws 14.
Seal ring l4a is disposed within a circular groove 1l4h of
flange 2la to form a seal between the front end surface
of radial projection 303 and an axial end surface of
flange 2la.

Wires 411 from stator 40b are connected with
terminals 412a. Terminals 412a are connected to an
external electrical source (not shown) through a switch
(also not shown). hermetic seal base 412 is insulated
from terminals 412a and fixed to projection 413 which is
formed on side surface of second cup shaped casing 20 by
screws 414, Seal ring 414a is disposed within a circular
groove 414b of projection 413 to form a seal between the
rear end surface of hermetic seal base 412 and the axial
end surface of projection 413.

By turning on the motor 40, the magnetic field
of stator 40b is generated so that rotor 40a begins
rotation, thereby rotating drive shaft 11. This rotation
is transferred to orbiting scroll 60 through bushing 115.
Orbiting scroll 60 begins orbital motion due to rotation
prevention/thrust bearing device 45. Refrigerant gas is
introduced to inner chamber 25 of second cup shaped
casing 21 through inlet port 20c¢ which is formed at the
side wall of second cup shaped casing 20, and flows
through front chamber 18 of first cup shaped casing 10
through bearing 33 and then through rotation
preventing/thrust bearing device 45. The refrigerant gas
in the front chamber is taken into the sealed fluid
pockets between the fixed scroll and orbiting scroll,
then moves toward the center of the spiral wraps during
the orbital motion of the orbiting scroll with a
resultant volumé reduction and compression, and is
discharged to rear chamber 19 as through hole 56 and
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one-way valve 56c. Discharged gas in the rear chamber
then flows to an external fluid circuit (not shown)
through outlet port 10c.

Referring to Figure 2, hermetic type scroll
refrigerant compressor 1 is shown in accordance with
another embodiment of the present invention. The same
construction is accorded like numerals as that shown in
Figure 1. The description of that constructions is
substantially omitted to simplify the description herein.

Orbiting scroll 60 interfits fixed scroll 50.
Annular projection 16 is formed opposite the surface of
circular end plate 61 from which spiral element 62 is
extended. Bearing 164 is disposed within the inner
peripheral wall of the annular projection 16. A first
center block 310 having central opening or bore 311 is
disposed adjacent to rotation preventing/thrust bearing
device 45. The first center block 310 is releasably and
hermetically secured fixed to an axial end surface of
first cup shaped casing 10 by screws 12. Seal ring 1l2a
is disposed within a circumferential groove 12b of
annular projection 312 formed at the rear end surface of
the center block 310 to form a seal between the inner
wall of the first cup shaped casing 10 and the outer
peripheral surfaces of annular projection 312. A first
housing 1090 includes the first center block 310 and the
first cup shaped casing 10 having fixed scroll 50,
orbiting scroll 60 and rotation preventing/thrust bearing
device 45 therein. Compression mechanism section 110
comprises a first center block 310 and the construction
to the right thereof as shown in Figure 2.

Second center block 320 rotatably supports
drive shaft 11 in center bleock central opening or bore
321 through bearing 33. One end of drive shaft 11 is
rotatably supported by rear bearing unit 70 through

bearing 71. Stator 40b of motor 40 is held between the

second center block 320 wnd rear bearing unit 70. Rear
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bearing unit 70 is releasably secured to the second
center block 320 by screws 13. Thus, driving mechanism
section 120 is to the left of first center block 310 as
shown in Figure 2.

The second center block 320 is positioned
firmly within second cup shaped casing 20 and against
ridge 323 formed in the inner wall of the second cup
shaped casing 20. A second housing 200 includes the
driving mechanism section 120 and the second cup shaped
casing 20. Bushing 115 is attached to one end of drive
shaft 11 at a radial offset through pin member 115b.

The first housing 100 and the second housing
200 are fitted together so that bushing 115 is inserted
into annular projection 18 of circular end plate 61.
Drive shaft 11 is attached to orbiting scroll at a radial
offset. Flange 2la formed at opening end 21 of second
cup shaped casing 20 is releasably and hermetically
secured to radial projection 313 of first center block
310 by screws 14 and seal ring l4a. Seal ring l4a is
disposed within a c¢ircular groove 1l4b of flange 2la to
form a seal between the front end surface of radial
projection 313 and the axial end surface of flange 2la.
Annular projection 322 and the recess defined by
projection 312 form an alignment mechanism for aligning
drive shaft 11 with the orbiting scroll when first

housing 100 and second housing 200 engage first center

block 310. As a resuli, hermetically sealed compressor

housing 400 is formed.

Although illustrative embodiments of the
invention have been described in detail with respect to
the accompanying drawings, it is to be understood that
the invention is not limited to those precise
embodiments, and that various changes and modifications
may be effected therein by one skilled in the art without
departing from the scope of the inventiomn.

PP e [N e s [N NSISPSI > XS R



e O S Y II'

LA RS
L t

L XY

oy

€ (0 C
[ <

- 11 -
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A scroll type compressor within a hermetically
sealed housing, the compressor comprising a fixed scroll
fixedly aisposed within said housing and having an end
plate from which a first wrap extends into the interior
of said housing, and orbiting scroll having an end plate
from which a second wrap extends, said first and second
wraps interfitting at an ancular and radial offset to
form & plurality of line contacts which define at least
one pair of sealed off #1luid pockets, a drivirg mechanism
including a motor supported in said housing, said driving
mechanism being operatively connected to said orbiting
scroll to effect the orbital motion of said orbiting
scroll, rotation preventing means for preventing the
rotatioen of said orbiting scroll during orbital motion
whereby the volume of the fluid pockets changes during
orbital motion to compress the fluid in the pockets, said
housing including a first shell, a separate second shell
and a center block, said center block having a peripheral
portion, said first shell being releasably and
hermetically secured to a first side of said peripheral
portion of said center block, and said second shell being
releasably and hermetically secured to a second side of
said peripheral portion of said center block.

2. The hermetically sealed scroll type compressor of
Claim 1,; wherein said scrolls are surrounded by said
first shell and said motor including a rotor and stator

is surrounded by the second shell:

136 The hermetically sealed scroll type compressor of
Claim 2, further comprising said fixed scroll beiag
releasably and hermetically secured to the first shell.

4. The hermetically sealed scroll type COmpreSSOr of
Claims 1, 2 or 3, wherein each shell is cup shaped.
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35, The hermetically sealed scroll type compressor
of Claim 1, wherein said center block is formed as a
single piece element having said peripheral portion
including receiving releasable fastening means for
securing said first and second shells to said center
block and an interior portion for rotatably supporting a
portion of said drive mechanism.

6. The hermetically sealed scroll type compressor
of Claim 1, wherein said center block is formed of a
first block and a second separate block, said first block
having said peripheral portion for receiving releasable
fastening means for securing said first and second shells
to said center block, said second block having an
interior portion for rotatably supporting a portion of
said drive mechanism.

7. The hermetically sealed scroll type compressor
of Claiwms 5 or 6 wherein at least a portion of said
fastening means securing one of said first and second
shells to said center block element is disposed within
the other of said first and second shell.

8. The hermetically sealed scroll type compressor
of Claim 7, wherein at least a portion of said fastening
ivreans securing said first shell to said center block is
disposed within said second shell.

9. The hermetically sealed scroll type compressor
of Claim 8, whereéin said scrolls are surrounded by said
first shell and said motor including a rotor and a stator
are surrounded by said second shell.

lo0. - A scroll type compressor with a hermetically
sealing housing, the compressor comprising a fixed scroll
fixedly disposed within said housing and having an end
plate from which a first wrap extends into the interior
of said housing, an orbiting scroll having an end plate
from which a second wrap extends, said first and second
wraps interfitting at an angular and radial offset to
form a plurality of line contacts which define at least
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one pair of seaied off fluid pockets, a driving mechanism
including a motor and a drive shaft supported in said
housing, said driving mechanism being operatively
connected to said orbiting scroll to effect the orbital
motion of said orbiting scroll, rotation preventing means
for preventing the rotation of said orbiting scroll
during orbital motion whereby the volume of the fluid
pockets changes during orbital motion to compress the
fluid in the pockets, said housing including a first
shell, a separate second shell and a center block, said
center block having a peripheral portion and an interior
portion located inwardly of the peripheral portion, said
first shell being releasably and hermetically secured to
a first side of said peripheral portion of said center
block, said second shell being releasably and
hermetically secured to a second side of said peripheral
portion of said center block, a portion of said rotation
preventing means being connected to a first side of said
interior portion of said center block; cne end portion of
said drive shaft being rotatably supported in a second
opposite side of said interior portion of said center
block; a rear bearing support block releasably connected
to said second side ef said interior portion of said
center block, the other end portion of said drive shaft
being supported by said rear bearing support block.

11. The hermetically sealed scroll type compressor of
Claim 10, wherein said center block is formed as a single
piece element.

12. The hermetically sealed scroll type compressor of
Claim 10, wherein said center block is formed of a first
block and. a second separate block, said first block
including said peripheral portion and said first side of
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said interior portion of said center block, and said

Sear a MRy

second block including said second side of said interior
4 portion of said center block.

13. The hermetically sealed scroll type compressor
of Claim 12, wherein said second block has an annular
projection concentrically disposed about said drive
shaft, and said first block comprising an annular portion
concentrically disposed about said drive shaft and having
an annular recess in the wall thereof, said recess having
an abutment surface substantially normal to the drive

shaft center line, the annular projection and recess

ROUVRY

cooperating to form an alignment means for aligning said

drive shaft with the orbiting scroll.

e

14. The hermetically sealed scroll type compressor
of Claim 13, wherein the first block and second block

each have a surface which extends radially outwardly from

N said first block annular portion and said second block
L, annular projection respectively, and each surface is
.::.. frustoconical.

! ::::: 1s5. The hermetically sealed scroll type compressor }
< of Claims 19, 11, 12 or 13 wherein said scrolls are §
2"€ surrounded by said first shell and said motor including a

racite s i

——

rotor and a stator are surrounded by said second shell,

16. The hermetically sealed scroll type compressor

L]
[
-
s e s G

of Claim 15, wherein said fixed scroll is releasably and

oo hermetically secured to said first shell.
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17. The hermetically sealed scroll type compressor
accaording to Claims 10, 11, 12 or 13 wherein the
improvement further comprises each shell being cup
shaped.

18. A scroll type compressor substantially as

hereinbefore described with reference to the accompanying
drawings.

DATED THIS 19TH DAY OF NOVEMBER 1990

SANDEN CORPORATION

s e By its Patent Attorneys:

s e

ves ' GRIFFITH HACK & CO

.. Fellows Institute of Patent

Attorneys of Australia




.
; 2 g
oy R . N LR ' ﬁ@‘

KL Fae e . .

.e LXJ L] . * -e

« ¢ & @ ew
- L]

. s * e -

e« & & @ L d

L]

-

[ XX R ]
. .
.

Liba L1Lb 4123 412 (414

30 21 303 1
20 70 1 13
) i | . /.
(] N 7}&’ 12b
L, ' = == 12a 65,60 50 10
/ I‘I l\l
/ I’l' /
31_H S
/ ” Z neilN=Z "
y)
,4 71 | /// 347 e L 113
% b e o e L A I
¢ Pt —t--3-—-JF= ] 62 A s6c
¢ 336 = T T s
% Yl //33 , s2| |
¢ 7 T 01 T
% LOb 33a %
¢ //—-——-—‘121’51’ L
%///////////// J T ///%/////2% 4512 452 18 7
[:J 20¢ 25  2a 303

NS ¢S e e Bt e o M WS ng




L ES N NN,

SLIETE TR

R

DATERD  TRNTIST, e Tl IO TIOT. DA . I AR LML D D ke

T o st R b s

L=

snfots 42y Al Akt i

e — i ———— - A
$12a 400
e . * _
bbb —] |
\ o 3 1zojzo !/200/320 Jﬁ_ Z )
IO EIIITIEYE OIE OIS IIIES

;&‘-:
\Y

10 61 50 100
easaesN B [ [

? 4 __‘// ‘ S 10
% 40 322 NI N 1-60
% / 3211 v S _
d ’ . el 16 7 11
; 7 7/// T P L L16d
? — 111 -
% A il | Sy .‘:'_.1;_'_'._'_ ~JE= *1'15’_\~ 62 51
/| ~1~ 115b 56¢
f = == = I 56
] 133 [ 4523
19
/ // 33 , 1A
4 “0a ] e [0 453
% L0b 312
/ f 9,
4 - —
D — N\ .8 10¢
OIS //Z///* \ 4515 452
0 20c 2532312 0 123 12b




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

