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(57) ABSTRACT 
An electrically driven compressor has a closed vessel 
including upper and lower vessels, a compression mech 
anism disposed at the upper portion of the lower vessel 
to communicate, on its suction side, with the inside of 
the lower vessel and an electric motor disposesd under 
the compression mechanism inside the lower vessel to 
electrically drive the compression mechanism. The 
compression mechanism includes a stationary impeller 
component having a stationary impeller, a rotary impel 
ler component having a rotary impeller for engaging 
with the stationary impeller to define a plurality of 
spaces to be compressed between them, a crank shaft 
rotatably driving the rotary impeller component, a 
bearing component for supporting the crank shaft, a 
self-rotation restricting component for restricting the 
self-rotation of the rotary impeller component but al 
lowing only its forced rotation, a thrust bearing for 
supporting the rotary impeller component axially biased 
to it, and a partition frame component interposed be 
tween the stationary impeller and bearing components. 
The partition frame component is interposed between 
the upper and lower vessels at their respective open 
ends so that both vessels may be completely sealed 
through the partition frame component by welding its 
entire outer periphery. 

4 Claims, 2 Drawing Sheets 
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1. 

ELECTRICALLY DRIVEN COMPRESSORWTH A 
PERIPHERAL HOUSING WELD 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
The present invention generally relates to a compres 

sor and more particularly, to an electrically driven com 
pressor of the scroll type having a combination of mov 
able and stationary impellers. 

FIG. 1 illustrates one of the conventional compres 
sors which is primarily comprised of a closed vessel or 
housing 101, a compression mechanism portion 102 
disposed at the upper portion inside the closed vessel 
101, an electric motor 103 disposed under the compres 
sion mechananism portion 102 and a lubricating oil 
sump 104 formed at the bottom portion inside the closed 
vessel 101. The compressor having the above-described 
construction is a low pressure type in which a suction 
pipe 105 is open to the inside of the closed vessel 101 so 
that pressure on the suction side may be effected 
therein. An upper vessel 106 is disposed on the dis 
charge side of and above the compression mechanism 
portion 102 to define a discharge chamber 107 commu 
nicating with a discharge pipe 108. As shown by arrows 
in FIG. 1. refrigerant carrier gas is introduced into the 
closed vessel 101 from the suction pipe 105 to be com 
pressed at the compression mechanism portion 102 and 
is discharged into the discharge chamber 107 through a 
discharge port 109 so that it may flow out towards the 
side of a refrigeration cycle form the discharge pipe 108. 
Such a compressor, however, is subject to some prob 

lems, which will be henceforth described, since the 
compression mechanism potion 102 is disposed inside 
the closed vessel 101 so as to tightly engage with the 
inner peripheral surface thereof. 

In other words, one of the following means is con 
ceived as a means for securing the compression mecha 
nism portion 102 inside the closed vessel 101: 

(l) a press fitting means ensuring the sealing property 
through a process with high accuracy 

(2) a press fitting means ensuring the sealing property 
by coating a Sealing compound or a bonding mate 
rial 

(3) a welding means to be executed from outside. 
First, when the means (1) is employed, it is necessary 

to execute the machining of the engaged portion be 
tween the closed vessel 101 and the compression mech 
anism portion 102 with high accuracy. According, em 
ploying this means results in an increased cost and is, 
therefore, unsuitable for mass production in bulk. 

Furthermore, the compression mechanism portion 
102 is required to be pressed into the closed vessel 101 
by a considerably large pressure in order that the tight 
ness therebetween is ensured by preventing any leak of 
the pressure between the suction and discharge sides of 
the compression mechanism portion 102. This press 
fitting results in an excessive pressure being exerted on 
the compression mechanism portion 102 and deforma 
tion thereof, and consequently, the compression effi 
ciency can not be obtained satisfactorily. 
To solve this problem, thickening some parts of the 

compression mechanism portion 102 to strengthen them 
has been considered, but such construction does not 

10 

15 

30 

35 

40 

SO 

55 

60 

65 

2 
result in advantageous characteristics associated with 
weight-saving or a small size. 

Secondly, when the means (2) is employed, the seal 
ing compound or bonding material is dissolved by heat 
produced during the welding between the closed and 
upper vessels 101 and 106. As a result, the compressor is 
undesirably reduced in performance, since sufficient 
air-tightness can not be achieved between the suction 
and discharge sides of the compression mechanism por 
tion 102. 

Thirdly, in case of the means (3), since the compres 
sion mechanism portion 102 is primarily made of cast 
iron, it can be welded to the closed vessel 101 only at a 
plurality of spaced peripheral portions thereof, but not 
continuously. Such welding produces deformation be 
tween welded portions and non-welded portions, and 
thus the air-tightness between the suction and discharge 
sides of the compression mechanism portion 102 can not 
be satisfactorily ensured. 

Moreover, in the compressor having the construction 
as shown in FIG. 1, a bearing 111 disposed inside the 
closed vessel 101 has a first surface 111a supporting a 
thrust bearing 110 and a second surface 111b at which 
the bearing 111 is kept in contact with a stationary 
impeller component 112, with the first surface 111a 
being stepped down from the second surface 111b. Ac 
cordingly, the bearing 111 is required to be fitted with 
high accuracy to ensure sufficient air-tightness between 
the stationary and rotary impeller components 112 and 
113. As a result, the compressor of FIG. 1 is not suited 
to be produced in bulk. 
As described so far, the construction of the compres 

sor shown in FIG. 1 not only inevitably requires high 
accuracy with regard to design aspects, but when as 
Sembling a compressor having such a construction it is 
difficult to provide the desirable air-tightness in assem 
bling. 

SUMMARY OF THE INVENTION 
Accordingly the present invention has been devel 

oped with a view to substantially eliminate the above 
described disadvantages inherent in the prior art com 
pressor, and has for its essential object to provide an 
improved compressor which is free from heat distortion 
of a closed vessel and a compression mechanism portion 
following welding and makes it possible to minimize 
inferior accuracy in the assembling process. 
Another important object of the present invention is 

to provide a compressor of the above-described type, 
which is capable of being easily assembled by simulta 
neously conducting the sealing and securing of the corn 
pression mechanism portion within the closed vessel. 
A further object of the present invention is to provide 

a compressor of the above described type, in which it is 
possible to facilitate the assembling of the compressor 
mechanism portion with high accuracy by simplifying 
the configuration of a partition frame component con 
stituting the compressor mechanism portion. 
A still further object of the present invention is to 

provide a compressor of the above-described type, 
which is capable of being simply and ensuredly welded 
to stably securing the compressor mechanism portion 
within the closed vessel by way of the partition frame 
component. 
An even further object of the present invention is to 

provide a compressor of the above-described type. 
which is capable of being produced in bulk. 
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In accomplishing these and other objects, according 
to one preferred embodiment of the present invention, 
there is provided an electrically driven compressor 
having a closed vessel comprised of upper and lower 
vessels, a compression mechanism disposed at the upper 
portion of the lower vessel of the closed vessel commu 
nicating, on its suction side, with the inside thereof, and 
an electric motor disposed under the compression 
mechanism inside the lower vessel to electrically drive 
the compression mechanism, wherein the compression 
mechanism is characterized by a stationary impeller 
component having a stationary impeller, a rotary com 
ponent having a rotary impeller for engaging with the 
stationary impeller to define therebetween a plurality of 
spaces to be compressed, a crank shaft rotatably driving 
the rotary impeller component, a bearing component 
for supporting the crank shaft, a self-rotation restricting 
component for restricting the self-rotation of the rotary 
impeller component but allowing only a forced rotation 
thereof, a thrust bearing for supporting the rotary im 
peller component axially biased thereto, and a partition 
frame component interposed between the stationary 
impeller and bearing components. Furthermore, ac 
cording to the present invention, the partition frame 
component is interposed between the upper and lower 
vessels at respective open ends thereof so that the upper 
and lower vessels may be completely sealed through the 
partition frame component by welding the entire outer 
periphery thereof. 
BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention will become more apparent from the follow 
ing description taken in conjunction with the preferred 
embodiment thereof with reference to the accompany 
ing drawings, throughout which like parts are desig 
nated by like reference numerals, and in which: 
FIG. 1 is a longitudinal sectional view of a conven 

tional electrically driven compressor (already referred 
to); and 

FIG. 2 is a view similar to FIG. 1, which particularly 
shows an electrically driven compressor according to 
one preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to FIG. 2, an electrically driven com 
pressor according to one preferred embodiment of the 
present invention is provided with a lower half 1 of a 
closed vessel (referred to as a lower vessel hereinafter), 
a scroll type compression mechanism 2 disposed on the 
lower vessel 1, and electric motor 3 disposed inside the 
lower vessel and under the compression mechanism 2, 
and an upper half 16 of the closed vessel disposed on the 
discharge side thereof (referred to as an upper vessel 
hereinafter). The electric motor 3 is comprised of a 
stator 4 securely mounted in the lower vessel 1 by press 
fitting, and a rotor 5 coupled to a crank shaft 6 of the 
compression mechanism 2. 
The compression mechanism 2 included a stationary 

impeller component 8 having a stationary impeller 7, a 
rotary impeller component 11 having a rotary impeller 
10 for engaging with the stationary impeller 7 to define 
a plurality of compression spaces 9 therebetween, a 
bearing component 12 for supporting the crank shaft 6, 
a partition frame component 14 interposed between the 
bearing and stationary impeller components 12 and 8 to 
rigidly connect them therethrough, a thrust bearing 13 
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for supporting the rotary impeller component 11 biased 
thereto by a pressure produced in the compression 
spaces 9, an annular self-rotation restricting component 
15 having keys on opposite faces thereof and disposed 
along the outer periphery of the thrust bearing 13 to 
restrict the self-rotation of the rotary impeller compo 
nent 11 but to allow only a forced rotation thereof, or 
the like. The stationary impeller, rotary impeller and 
bearing components 8, 11 and 12 respectively are made 
of cast iron which has superior machining characteris 
t1CS. 
The discharge side upper vessel 16 encircling the 

stationary impeller component 8 is hermetically 
welded, together with the lower vessel 1, onto the outer 
periphery of the partition frame component 14, formed 
annularly or in the form of a doughnut, from a material 
such as soft steel or the like which can be readily 
welded or processed, with opposite upper and lower 
faces of the partition frame component 14 being ground 
with high accuracy so as to be parallel to each other. 
This is because the partition frame component 14 is 
rigidly secured between the stationary impeller and 
bearing components 8 and 12 by bolts 24, while the 
rotary impeller component 11 and the thrust bearing 13 
are incorporated therein, so that the engagement be 
tween the stationary and rotary impellers 7 and 10 may 
be kept in tightness with high accuracy. Accordingly, 
with the opposite faces of the partition frame compo 
nent 14 being very flat, the rotary impeller component 
11 is desirably biased radially towards the stationary 
impeller component 8 and axially towards the thrust 
bearing 13. 

Furthermore, the partition frame component 13 is not 
only caused to closely contact, at its outer peripheral 
surface, with the inner peripheral surfaces of the upper 
and lower vessels 16 and 1, but is also provided with a 
continuous annular projection 14a formed on its outer 
peripheral surface. The projection 14a is designed to be 
slightly less than the thickness of the upper or lower 
vessel 16 or 1. Opposite upper and lower surfaces of the 
projection 14a extend parallel to those of the partition 
frame component 14, since they are brought into close 
contact with the open end of the upper or lower vessel 
16 or 1. 
A suction pipe 17 is securely connected to the outer 

peripheral surface of the lower vessel 1 so as to commu 
nicate with the inside thereof and a suction port 18 
introducing refrigerant carrier gas therethrough into 
the compression mechanism 2 is defined in the bearing 
component 12. A suction chamber 19 and a discharge 
port 20 are defined in the stationary impeller compo 
nent 8 so that the refrigerant carrier gas may be led into 
the spaces defined between the stationary and rotary 
impeller components 8 and 11 through the suction 
chamber 19 and discharge from the discharge port 20 
into a discharge side upper vessel 16. A discharge pipe 
22 is securely connected to the upper vessel 16 so as to 
communicate with the inside thereof. The lower vessel 
1 is comprised of a cylindrical member 26 and a botton 
cover 25 rigidly welded to the cylindrical member 26. 
An oil pump 27 is disposed on the crank shaft 6 at the 
lower portion thereof. 
The assembling procedure of the closed type com 

pressor having the above-described construction will be 
described hereinafter. 

Prior to the welding of the bottom cover 25 of the 
discharge side lower vessel 1 onto the cylindrical mem 
ber 26 thereof, the stator 4 of the electric motor 3 is 
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initially pressed into the cylindrical member 26 to be 
rigidly secured therein. The stationary and rotary in 
peller components 8 and 11, thrust bearing 13, crank 
shaft 12, partition frame component 14 and the like are 
assembled together to form the compressor mechanism 
2, and the rotor 5 of the electric motor 3 is securely 
mounted onto the crank shaft 6. 
The compressor mechanism unit assembled in the 

above-described manner is inserted into the cylindrical 
member 26 of the lower vessel 1 internally securely 
accommodating the stator 4 of the electric motor 3. In 
this event, since the projection 14a of the partition 
frame component 14 is brought into contact with the 
open end surface of the lower vessel 1 and a gap gauge 
(not shown) is interposed between the stator 4 and the 
rotor 5, the compressor mechanism unit is desirably 
positioned inside the cylindrical member 26. 
The upper vessel 16 is, then, is positioned over the 

compressor mechanism 2 and is properly positioned 
through contact thereof with the projection 14a of the 
partition frame component 14 thereby covering the 
compressor mechanism. 

Subsequently, the projection 14a of the partition 
frame component 14 is welded, at its entire outer pe 
riphery, to the upper and lower vessels 16 and 1 so that 
the compressor mechanism 2 may be enclosed air-tight 
ness and secured therein. 

Finally, the gap gauge is drawn out of the bottom 
portion of the cylindrical member 26 of the lower vessel 
1 and the assembling is finished by welding the bottom 
cover 25 onto the cylindrical member 26. 

It is to be noted here that lubricating oil can be 
poured into the compressor through the suction pipe 17. 
The operation of the electrically driven compressor 

assembled in the above-described manner will be ex 
plained hereinafter. 
When the crank shaft 6 is rotatably driven by the 

electric motor 3. the rotary impeller component 11 is 
caused to rotate and the refrigerant carrier gas is intro 
duced into the lower vessel 1 through the suction pipe 
17. Hereupon, a part of the lubricating oil contained in 
the refrigerant carrier gas is separated therefrom and 
the refrigerant carrier gas is introduced into the suction 
chamber 19 through the suction port 18 so as to be 
confined within the spaces defined by the stationary and 
rotary impellers 7 and 10, The refrigerant carrier gas is 
gradually compressed with the rotation of the rotary 
impeller component 11 and is, then, discharged into the 
discharge side space 21 from the discharge port 20. 
Thereafter, the refrigerant carrier gas once stored 
within the discharge side space 21 is discharged out, 
through the discharge pipe 22, towards a refrigeration 
cycle. 

Meanwhile, a thrust force which causes the rotary 
impeller component 11 to be forced away from the 
stationary impeller component 8 in the axial direction 
thereof, arises during the compression process of the 
refrigerant carrier gas and acts on the bearing compo 
nent 12 by way of the thrust bearing 13 so that it may be 
finally supported, through the partition frame compo 
nent 14, by the lower vessel 1 securely welded thereto. 
A lubricating oil sump 23 is formed at the lower 

portion of the vessel 1 and the lubricating oil collected 
therein is led, by the oil pump 26, towards each movable 
portion through an oil passage defined in the crank shaft 
6. 
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6 
The electrically driven compressor of the present 

invention provides several effects which will be hence 
forth described. 

Since the partition frame component 14 of the com 
pression mechanism 2 is sandwiched between the upper 
and lower vessels 16 and 1 and the sandwiched portion 
thereof is, then, fully welded together with the both 
vessels 16 and 1, it is possible to simultaneously conduct 
the securing of the compressor mechanism 2 and the 
sealing of the upper and lower vessels 16 and 1 and the 
compressor mechanism 2, thus resulting in superior 
workability. 

Furthermore, since the aforementioned welding also 
provides the sealing of the suction and discharge sides 
in the compressor mechanism 2, both of the sides are 
effectively tightly sealed and a joint strength of the 
weld is remarkably high, and accordingly, the sealing 
property is remarkably reliable. 

In addition, heat distortion of the partition frame 
component 14 can be minimized, because the heat pro 
duced during the welding is dispersed from the partition 
frame component 14 towards the stationary impeller 
and bearing components 8 and 12. Accordingly, the 
accuracy of the construction facilitated the assembling 
process can be maintained and the resulting compressor 
has both high quality and accuracy. 

Moreover, according to the present invention, the 
opposite faces of the partition frame component 14 are 
parallel and flat and the partition frame component 14 
and the thrust bearing 13 on the same plane. Accord 
ingly, both the partition frame component 14 and the 
bearing component 12 for supporting the thrust bearing 
13 can be simplified in construction and can be readily 
processed to be finished with high accuracy. As a result, 
since the thickness of the partition frame component 14 
can be unified, it is possible to raise and highly maintain 
the dimensional accuracy in assembling the thrust bear 
ing 13 and rotary impeller component 11 by way of the 
bearing component 12 on the basis of the lower flat face 
of the partition frame component 14 and in securely 
mounting the stationary impeller component 8 on the 
basis of the upper flat face of the partition frame compo 
nent 14. This fact makes a contribution to the reliable 
security of a gap defining between the stationary and 
rotary impellers 7 and 10 in the axial direction thereof 
and consequently, the compression efficiency can be 
raised and a frictional load can be reduced. 
As described hereinbefore, since the distortion of the 

partition frame component 14 caused by the heat during 
the welding is minimized, the aforementioned axially 
defined gap can be set desirably as small as possible, 
thus contributing remarkably to the improvement of 
performance of the compressor. 
The welding of the lower vessel 1, compression 

mechanism 2 and discharge side upper vessel 16 is con 
ducted within a breadth that is substantially the same as 
the thickness of the projection 14a formed on the parti 
tion frame component 14, so that a single thin bead may 
be formed, and accordingly, such welding is superior in 
efficiency and low in cost, thus resulting in that the 
compressor can be advantageously produced in bulk 
and at low cost. 
Moreover, since the material of the partition frame 

component 14 can be selected freely in accordance with 
workability, assembling property, the kind of that it can 
be subjected to welding, or the like, the compressor can 
be in compliance with its object. 
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In addition, since the space 21 on the discharge side 
of and within the compressor can be formed largely by 
the discharge side closed vessel 16, pulsation of a dis 
charged flow can be lowered, thus resulting in that 
noise produced from the compressor of the present 
invention can be reduced considerably, as in the con 
ventional compressor. 
As clearly described so far, the compression mecha 

nism portion provided in the compressor of the present 
invention not only is influenced little by the heat distor 
tion caused by the welding, but also has a simple con 
struction and accordingly, the compressor has highly 
accurate dimensions and can be produced desirably in 
bulk. 
Although the present invention has been fully de 

scribed by way of example with reference to the accom 
panying drawings, it is to be noted here that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless such changes and 
modifications otherwise depart from the spirit and 
scope of the present invention, they should be con 
structed as being included therein. 
What is claimed is: 
1. An electrically driven compressor comprising: 
a lower vessel in which a suction space of the com 

pressor is defined; 
an electric motor disposed in the lower vessel; 
a compression mechanism for compressing gas intro 
duced into the suction space of the compressor, 

said compression mechanism comprising a stationary 
impeller component having a stationary impeller, a 
rotary impeller component having a rotary impel 
ler for rotating relative to the stationary impeller, a 
plurality of spaces defined between said stationary 
impeller and said rotary impeller and communicat 
ing with said suction space, the gas entering into 
said plurality of spaces form said suction space so 
as to be compressed therein between the rotary 
impeller and the stationary impeller, a crank shaft 
operatively connected to said rotary impeller com 
ponent and said electric motor for being driven by 
the electric motor to rotate said rotary impeller, a 
bearing component for rotatably supporting said 
crank shaft in the compressor, a self-rotation re 
stricting means operatively connected to the rotary 
impeller component for preventing the rotary im 
peller from self-rotating when the gas enters said 
plurality of spaces and for only allowing a forced 
rotation thereof by said crank shaft, a thrust bear 
ing operatively connected in a bearing relation 
with said rotary impeller component for support 
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8 
ing a thrust load exerted by said rotary impeller, a 
partition frame component interposed between said 
stationary impeller component and said bearing 
component; 

an upper vessel encircling said stationary impeller 
component, and an upper space defined in said 
upper vessel, said upper space communicating with 
said plurality of spaces and in which the gas after 
being compressed in said plurality of spaces passes, 

said partition frame component extending between 
said suction space and said upper space and be 
tween respective free ends said upper vessel and 
said lower vessel for separating said suction space 
from said upper space except via said plurality of 
spaces; and 

a weld extending entirely along the outer periphery 
of said partition frame component for coupling the 
upper vessel to the lower vessel and the partition 
frame component to said vessels and for effecting a 
seal between said suction space and said upper 
space at the portion of the compressor at which 
said partition frame component extends between 
the upper vessel and the lower vessel. 

2. An electrically driven compressor as claimed in 
claim 1, 

wherein the partition frame component has opposed 
surfaces that are flat and extend parallel to one 
another, said bearing component contacting and 
extending along both one of said opposed flat sur 
faces and said thrust bearing in a common plane, 
and said stationary impeller component contacting 
and extending along the other of said opposed flat 
surfaces. 

3. An electrically driven compressor as claimed in 
claim 1, 

wherein said partition frame component includes a 
partition frame, and a projecting member project 
ing from and extending around the outer periphery 
of said partition frame, said projecting member 
sandwiched between said respective ends of the 
upper and lower vessels. 

4. An electrically driven compressor as claimed in 
claim 2, 

wherein said partition frame component includes a 
partition frame, and a projecting member project 
ing from and extending around the outer periphery 
of said partition frame, said projecting member 
sandwiched between said respective ends of the 
upper and lower vessels. 
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