
3 August 2006  HYBRID COMPRESSOR The present invention relates to a hybrid
compressor having two compression  mechanisms driven by drive sources
different from each other. A hybrid compressor capable of being driven by
an internal combustion engine of a  vehicle or an electric motor, or both,
is described in Japanese Utility Model (Laid-Open) No. 6- 87678 and
JP-A-2000-130323. Such hybrid compressors include a clutch for the
engagement of a  single compression mechanism to an internal combustion
engine of a vehicle or an electric motor  incorporated into the compressor,
or both, and for the disengagement of such a single  compression mechanism
from such an engine or motor or both. Nevertheless, in hybrid compressors,
such as those described in Japanese Utility Model  (Laid-Open) No. 6-87678
and JP-A-2000-130323, it is difficult to adapt the single compression
mechanism to two drive sources, such as an engine and an electric motor,
which differ from each  other in output characteristics. In particular,
because the engine and the electric motor, which  differ from each other in
output characteristics, are switched selectively as the drive source, it is
difficult or impossible to operate each drive source at a maximum or
optimal efficiency. Further,  a pulsation in the output of such compressors
also may occur ,when the drive sources are  switched. In order to suppress
such pulsation, it may be necessary to increase the capacity of the
discharge chamber and of the suction chamber. However, because a discharge
chamber and a  suction chamber are formed within a compressor housing, if
the capacities of the discharge  chamber and the suction chamber are
increased, the length of the housing and the size of the  compressor also
increase. Accordingly, it would be desirable to provide an improved hybrid
compressor which  avoids the disadvantages of known compressors, as
described above. According to a first aspect of the present invention,
there is provided a hybrid compressor  comprising: a first compression
mechanism, which is driven by a first drive source; a second  compression
mechanism, which is driven by a second drive source, and which is
incorporated into  said compressor integrally with said first compression
mechanism; a communication path  communicating between a first suction
chamber of said first compression mechanism and a  second suction chamber
of said second compression mechanism; wherein said first drive source is  



selected from the group consisting of an internal combustion engine and a
first electric motor for  running a vehicle and said second drive source is
a second electric motor. The first 1 3 August 2006  compression mechanism
may be driven exclusively by the first drive source, and the second
compression mechanism may be driven exclusively by the second drive source.
Because the first compression mechanism may be driven exclusively by the
first drive  source and the second compression mechanism may be driven
exclusively by the second drive  source, the first compression mechanism
may be adapted only to be driven by the first drive  source and the second
compression mechanism may be adapted only to be driven by the second  drive
source. Therefore, in such hybrid compressors, there is no problem of
adaptability between  the compression mechanisms and the drive sources.
Further, because the first and second suction chambers of the first and
second  compression mechanisms may communicate with each other via the
communication path, when  one compression mechanism is in operation and the
other compression mechanism is not in  operation, even if oil or
refigerant, or both, flows from an external refrigerant circuit into the
non-operating compression mechanism, the oil or refrigerant, or both, may
be drawn into the  operating compression mechanism via the communication
path. Thus, oil or refrigerant, or both,  may not remain in the
non-operating compression mechanism. Therefore, the operating  compression
mechanism may not lack lubricant, and when the non-operating compression
mechanism starts operation, that compression mechanism may be supplied with
liquid refrigerant. In another embodiment of the above-described hybrid
compressor, the communication  path communicates between a lower portion of
the suction chamber of the operating compression  mechanisms and a lower
portion of the suction chamber of the other compression mechanism. In  such
a compressor, even if oil or refrigerant, or both, flowing into or received
within the suction  chamber of the non-operating compression mechanism is
stored in the lower portion of the  suction chamber, the oil or
reffigerant, or both, is drawn into the lower portion of the suction
chamber of the operating compression mechanism via the communication path.
The oil or refrigerant,  or both, is discharged from the suction chamber of
the non-operating compression mechanism. 



According to a second aspect of the present invention, there is provided a
hybrid  compressor comprising: a first compression mechanism, which is
driven by a first drive source; a  second compression mechanism, which is
driven by a second drive source, and which is incorporated  into said
compressor integrally with said first compression mechanism; a suction
chamber common to  both said first and second compression mechanisms;
wherein said first drive source is selected from  the group consisting of
an internal combustion engine and a first electric motor for running a
vehicle, and said second drive source is a second electric motor. 2 3
August 2006  Because the first compression mechanism may be driven
exclusively by the first drive source and the second compression mechanism
may be driven exclusively by the second drive  source, the first
compression mechanism may be adapted only to be driven by the first drive
source and the second compression mechanism may be adapted only to be
driven by the second  drive source. Therefore, in this hybrid compressor,
the compression mechanisms may be  adaptable to their respective drive
sources. Further, because the first and second compression mechanisms may
have a common  suction chamber, when oil or refrigerant, or both, flows
from an external reffigerant circuit into  the suction chamber, it may be
drawn into the operating compression mechanism and may not  remain in the
suction chamber. Therefore, the operating compression mechanism may not
lack  lubricant, and when the non-operating compression mechanism starts to
operate, that  compression mechanism may immediately compresses liquid
refrigerant. In yet another embodiment of the above-described hybrid
compressor, the hybrid  compressor has a single inlet port. Refrigerant
flowing into one compression mechanism through  the single inlet port also
may flow into the other compression mechanism through the  communication
path. Alternatively, refrigerant introduced through the single inlet port
may flow  into the common suction chamber. By this configuration of the
single inlet port, the structure of  the hybrid compressor may be
simplified, and the cost for manufacturing the compressor may be  reduced.
In still yet another embodiment of the above-described hybrid compressor,
the first and  second compression mechanisms are scroll-type compression
mechanisms. hi this structure, for  



example, by disposing a first fixed scroll of the first compression
mechanism and a second fixed  scroll of the second compression mechanism
opposingly, e.g., back-to-back, and by providing a  common discharge path
between the first and second compression mechanisms, the size of the
hybrid compressor may be reduced. In a further embodiment of the
above-described hybrid compressor, the first drive source  is an internal
combustion engine or a first electric motor for running a vehicle, and the
second  drive source is a second electric motor. Specifically in the
embodiment, when the hybrid  compressor is mounted on a vehicle, an
internal combustion engine or a first electric motor for  running the
vehicle is used 3 3 August 2006 as the first drive source for the hybrid
compressor, and a second electric motor incorporated into  the hybrid
compressor or provided only for driving the hybrid compressor is used as
the second  drive source. According to a third aspect of the present
invention, there is provided a hybrid compressor  comprising: a scroll-type
first compression mechanism, which is driven by a first drive source; a
scroll-type second compression mechanism, which is driven by a second drive
source, and which is  incorporated integrally into said compressor with
said first compression mechanism; and a  housing containing said first and
second compression mechanisms, wherein a first fixed scroll of said  first
compression mechanism and a second fixed scroll of said second compression
mechanism are  disposed opposingly, and said two fixed scrolls and a shared
portion of said housing are formed  integrally; wherein said first drive is
selected from the group consisting of an internal combustion  engine and a
first electric motor for running a vehicle, and said second drive source is
a second electric  motor. A first fixed scroll of the first compression
mechanism and a second fixed scroll of the  second compression mechanism
may be disposed opposingly, e.g., back-to-back, and the two  fixed scrolls
and a shared portion of said housing may be formed integrally. Because the
first compression mechanism may be driven exclusively by the first drive
source and the second compression mechanism may be driven exclusively by
the second drive  source, the first compression mechanism may be adapted
only to be driven by the first drive  



source and the second compression mechanism may be adapted only to be
driven by the second  drive source. Therefore, in this hybrid compressor,
the compression mechanisms may be  adaptable to their respective drive
sources. In addition, because the first fixed scroll of the first
compression mechanism and the  second fixed scroll of the second
compression mechanism may be disposed opposingly, e.g.,  back-to-back, a
common discharge path may be formed between the fixed scrolls. By this
configuration, the size of the hybrid compressor may be reduced. Moreover,
because the two  fixed scrolls and a shared portion of the housing may be
formed integrally, the number of parts  for the compressor may be
decreased, and the cost for manufacturing the hybrid compressor  4 3 August
2006  may be reduced, when compared with the embodiment in which these
three parts are formed  separatedly. hi a still further embodiment of this
hybrid compressor, the first drive source is an  internal combustion engine
or a first electric motor for running a vehicle, and the second drive
source is a second electric motor e.g., a second electric motor dedicated
to driving the  compressor. In another preferred embodiment of this hybrid
compressor, at least a pair of opposing  surfaces of the integrally formed
first and second fixed scrolls are treated to harden the pair of  surfaces.
Because an integrally formed plate member shared by the first and second
fixed scroll  4a 3 August 2006 is surface treated as a single unit, the
surface treatment may be performed by a single process.  Therefore, the
number of the processes required for surface treatment of the fixed scrolls
may be  reduced, the cost for the surface treatment may be reduced, and the
productivity of the hybrid  compressor may be improved. For example,
anodizing and electroless nickel plating may be  employed as the surface
treatment for hardening. Such surface treatments may increase the  hardness
of the surfaces of fixed spiral elements of the integral fixed scrolls,
thereby increasing  the durability of the surfaces. According to a fourth
aspect of the present invention, there is provided a hybrid  



compressor comprising: a first compression mechanism, which is driven by a
first drive source; a  second compression mechanism, which is driven by a
second drive source, and which is incorporated  integrally into said
compressor with said first compression mechanism; and a housing containing
said  first and said second compression mechanisms, wherein at least one of
a discharge chamber and a  suction chamber for said first and second
compression mechanisms is formed radially about an  exterior of said
housing. In this hybrid compressor, because the discharge chamber or the
suction chamber, or both,  may be formed radially on or about the exterior
of the housing, the capacity of the chamber or the  chambers may be
increased while increases in the length of the housing may be limited or
eliminated. In hybrid compressors, because a plurality of drive sources
generally are disposed in  series in the longitudinal direction of the
housing, the length of the housing may tend to increase.  However, in this
hybrid compressor, such increases in the length of the housing may be
limited  or eliminated, while ensuring a sufficient capacity for a
discharge chamber or a suction  chamber, or both. By enlarging the capacity
of the discharge chamber, pulsation in discharge  may be limited or
eliminated, and by increasing the capacity of the suction chamber,
pulsation  during suction may be limited or eliminated. Moreover, because
the chamber or the chambers  may be disposed outside of the housing, the
disposition of the chamber or the chambers may be  varied, and ultimately,
the design of the compressor may become more varied. In still yet a further
embodiment of this hybrid compressor, at least one of the discharge
chamber and the suction chamber is formed by an annular wall projecting
from an exterior  surface of the housing and a lid abutting the annular
wall and creating one or more cavities  between the lid and the exterior of
the housing. In this structure, the discharge chamber or the  suction
chamber, or both, may be readily formed outside the housing. 5 3 August
2006 In an additional embodiment of this hybrid compressor, the first and
second compression  mechanisms are formed as scroll-type compression
mechanisms. Because the length of a  housing of a compressor having a
scroll-type compression mechanism generally is less than that  of a
compressor having a piston-type compression mechanism, by forming the
discharge  chamber or the suction chamber, or both, on or about an exterior
of the housing, the length of the  



housing may be decreased further. In still an additional embodiment of this
hybrid compressor, the first drive source is an  internal combustion engine
or a first electric motor for running a vehicle, and the second drive
source is a second electric motor. According to a fifth aspect of the
present invention, there is provided a hybrid compressor  comprising: a
first compression mechanism, which is driven by a first drive source; a
second  compression mechanism, which is driven by a second drive source,
and which is incorporated  integrally into said compressor with said first
compression mechanism; a housing containing said first  and second
compression mechanisms; a discharge chamber for said first and second
compression  mechanisms provided radially on an exterior of said housing; a
first discharge path provided  between said first compression mechanism and
said discharge chamber; and a second discharge  path provided between said
second compression mechanism and said discharge chamber. Because the first
discharge path may communicate independently with the first  compression
mechanism and the second discharge path may communicate independently with
the second compression mechanism, the fluid compressed by each compression
mechanism may  flow into the discharge chamber exclusively through the
corresponding discharge path.  Therefore, any pulsation, which may occur
when the compressor driven by both drive sources is  switched, such that
the compressor is driven by a single drive source selected from the first
and  second drive sources, may be effectively limited or eliminated. In
still an additional embodiment of this hybrid compressor, the first and
second  discharge paths communicate with a single discharge chamber.
Although separate discharge  chambers may be provided for each discharge
path, because the capacity of the discharge  chamber may be increased by
forming a common discharge chamber, any pulsations during  discharge may be
limited or eliminated more effectively by the formation of the common
discharge chamber than when separate discharge chambers are provided. 6 3
August 2006 In yet an additional embodiment of this hybrid compressor, each
of the discharge paths  has an outlet at which it joins its discharge
chamber or the common chamber, and a discharge  valve is provided at each
of the outlets of the first and second discharge paths for controlling the



opening and closing of the first and second discharge paths. Although, when
a common 5 discharge path for the first and second compression mechanisms
is provided, it may be necessary  to provide a discharge valve, such as a
lead valve or a ball valve, between the respective  compression mechanisms
and the common discharge path, it may be difficult to provide the  valve in
the limited space between the respective compression mechanisms. Moreover,
the  common discharge path generally does not work well. However, in this
hybrid compressor, 10 because a discharge valve is provided on each of the
outlets of the first and second discharge  paths, the ability to attach
discharge valves is improved. Further, if the outlets for both the first
and second discharge paths have outlets at positions near to each other, it
may be possible to  open and close both outlets by the use of a single
discharge valve, thereby reducing the number  of parts and the cost for
manufacture. 15 In a still yet an additional embodiment of this hybrid
compressor, the first and second  compression mechanisms are formed as
scroll-type compression mechanisms. Because a scroll- type compressor
generally produces less pulsation and noise than an inclined plate-type
compressor, the advantages realized in reducing pulsation may be further
increased. In a still another additional embodiment of this hybrid
compressor, the first drive source  20 is an internal combustion engine or
a first electric motor for running a vehicle, and the second  drive source
is a second electric motor. Further objects, features, and advantages of
the present invention will be understood from  the following detailed
description of preferred embodiments of the present invention with
reference to the accompanying figures. 7 3 August 2006  Embodiments of the
invention now are described with reference to the accompanying figures,
which are given by way of example only, and are not intended to limit the
present  invention. Fig. 1 is a longitudinal, cross-sectional view of a
hybrid compressor according to an  5 embodiment of the present invention.
Fig. 2 is a longitudinal, cross-sectional view of a hybrid compressor
according to another  embodiment of the present invention. 



Fig. 3 is a cross-sectional view of the hybrid compressor depicted in Fig.
2, as viewed  along line III-III of Fig. 2. 10 Fig. 4 is a longitudinal,
cross-sectional view of a hybrid compressor according to still  another
embodiment of the present invention. Fig. 5 is a cross-sectional view of
the hybrid compressor depicted in Fig. 4, as viewed  along line V-V of Fig.
4. Fig. 6 is a cross-sectional view of the hybrid compressor depicted in
Fig. 4, as viewed  15 along line VI-VI of Fig. 4. Fig. 7 is a
cross-sectional view of a hybrid compressor according to a modification of
the  hybrid compressor depicted in Fig. 4. A hybrid compressor A according
to an embodiment of the present invention is depicted  in Fig. 1. Referring
to Fig. 1, hybrid compressor A has a first compression mechanism I and a
20 second compression mechanism 2. Hybrid compressor A is used, for
example, in a refrigerant  cycle of an air conditioning system mounted on a
vehicle. First compression mechanism I comprises a first fixed scroll 10
having a first fixed end  plate I Oa and a first fixed spiral element 10b,
an first orbital scroll I I having a first orbital end  plate I I a, and a
first orbital spiral element I lb. First fixed scroll 10 and first orbital
scroll I I 25 engage to form a plurality of pairs of first fluid pockets
12. First compression mechanism I also  comprises a first drive shaft 13,
which engages first orbital scroll I I and provides an orbital  movement to
orbital scroll 11, and an electromagnetic clutch 14. The orbital movement
of  orbital scroll I I is imparted via a crank pin 13a and an eccentric
bushing 13b. Electromagnetic  clutch 14 comprises a clutch armature l4a
fixed to first drive shaft 13, a pulley l4b connected to 30 an engine or
electric motor (not shown) of a vehicle via a belt (not shown), and an
electromagnet  14c for engaging and disengaging clutch armature 14a and
pulley 14b. Further, first  8 3 August 2006  compression mechanism I
comprises a first rotation prevention mechanism 15 (in the depicted
embodiment, a ball coupling, but an Oldham coupling or the like may also be
suitable) for  preventing the rotation of first orbital scroll 11. First
fixed scroll 10, first orbital scroll 11, first drive shaft 13, and first
rotation  



5 prevention device 15 are contained within a housing 16. A first inlet
port 16a is formed through  housing 16. First inlet port 16a communicates
with a first suction chamber 17 formed around the  periphery of first fixed
scroll 10 and first orbital scroll 11. A first discharge port I Oa' is
formed  through a first surface of first end plate 10a of first fixed
scroll 10. The engine of a vehicle for  use in driving first compression
mechanism I may include either an internal combustion engine  10 or an
electric motor for driving a vehicle, or both. .Second compression
mechanism 2 comprises a second fixed scroll 20 having a second  fixed end
plate 20a and a second fixed spiral element 20b, a second orbital scroll 21
having a  second orbital end plate 21a and a second orbital spiral element
21b. Second fixed scroll 20 and  second orbital scroll 21 engage to form a
plurality of pairs of second fluid pockets 22. Second 15 compression
mechanism 2 also comprises a second drive shaft 23, which engages second
orbital  scroll 21 and imparts an orbital movement to second orbital scroll
21, and a second rotation  prevention mechanism 24 (in this embodiment, a
ball coupling, but an Oldham coupling or the  like may also be suitable)
for preventing the rotation of second orbital scroll 21. The orbital
movement of orbital scroll 21 is imparted via a crank pin 23a and an
eccentric bushing 23b. An 20 electric motor 25 is provided for driving
second drive shaft 23 of second compression  mechanism 2. Electric motor 25
has a rotor 25a which is fixed to second drive shaft 23 and a  stator 25b.
Second fixed scroll 20, second orbital scroll 21, second drive shaft 23,
second rotation  prevention device 24, and electric motor 25 are contained
within a housing 26. A second suction  25 chamber 27 is formed around the
periphery of second fixed scroll 20 and second orbital scroll 2 1. A second
discharge port 20a' is formed through a second surface of second end plate
20a of  second fixed scroll 20. First compression mechanism I and second
compression mechanism 2 are assembled  integrally. First fixed scroll 10 of
first compression mechanism I and second fixed scroll 20 of  30 second
compression mechanism 2 are disposed back-to-back and the fixed scrolls, a
portion of first housing 16, and a portion of second housing 26 are formed
integrally. Thus, together, end  9 3 August 2006  plates 10a and 20a form a
shared end plate, and a portion of first and second housings 16 and 26  



are formed integrally therewith. A common' discharge path 30 is formed
between end plates 10a  and 20a and within the shared end plate formed by
integrating end plates 10a and 20a. An outlet  port 31 is formed at a
downstream end of discharge path 30. First discharge port 10a' formed 5
through first end plate 10a of first compression mechanism I and second
discharge port 20a,  formed through second end plate 20a of second
compression mechanism 2 are connected to an  upstream end of discharge path
30 via a check valve 32. First compression mechanism I and  second
compression mechanism 2, thus configured, are formed integrally in hybrid
compressor  A. 10 Suction chamber 17 of first compression mechanism I and
suction chamber 27 of second  compression mechanism 2 are in communication
with each other via a communication path 33,  which is formed through
integrated end plates 10a and 20a and extends radially with respect to  the
integrated end plates 10a and 20a. Communication path 33 communicates
between a lower  portion of first suction chamber 17 of first compression
mechanism I and a lower portion of 15 second suction chamber 27 of second
compression mechanism 2, when one of the compression  mechanisms is in
operation, and when both compression mechanisms are in operation. When
hybrid compressor A is driven by an engine, electromagnetic clutch 14 is
engaged,  the rotational output of the engine is transmitted to first drive
shaft 13 of first compression  mechanism I via clutch armature 14a, and
first orbital scroll I I is driven in an orbital movement 20 by first drive
shaft 13. Refrigerant introduced from inlet port 16 flows into fluid
pockets 12  through first suction chamber 17 of first compression mechanism
1. Fluid pockets 12 move  toward the center of first fixed scroll 10 while
being reduced in volume, whereby the refrigerant  in fluid pockets 12 is
compressed. The compressed refrigerant is discharged to discharge path 30
through first discharge port lOa  formed through the first end surface of
first end plate 10a of 25 fixed scroll 10 via check valve 32. The
discharged refrigerant then flows out to a high pressure  side of an
external refrigerant circuit through outlet port 3 1. In this operation,
electric power need not be, and generally is not, supplied to electric
motor 25 in order to drive second compression mechanism 2, and,
consequently, electric motor  25 does not rotate. Therefore, second
compression mechanism 2 does not operate. Because 30 second discharge port
2W of second compression mechanism 2 is closed by check valve 32, the 3
August 2006  



refrigerant discharged from first compression mechanism I does not flow
back-wards into second  compression mechanism 2. When hybrid compressor A
is driven by electric motor 25, electric motor 25 is activated,  the
rotational output of the electric motor 25 is transmitted to second drive
shaft 23 of second  5 compression mechanism 2, and second orbital scroll 21
is driven in an orbital movement by second drive shaft 23. Refrigerant
introduced from inlet port 16 passes through first suction  chamber 17 of
first compression mechanism 1, communication path 33, and second suction
chamber 27 of second compression mechanism 2 and then flows into fluid
pockets 22. Fluid  pockets 22 move toward the center of second fixed scroll
20 while being reduced in volume, 10 whereby the refrigerant in fluid
pockets 22 is compressed. The compressed refrigerant is  discharged to
discharge path 30 through second discharge port 20a~ formed through the
second  end surface of second end plate 20a of second fixed scroll 20 via
check valve 32. The  discharged refrigerant then flows out to the high
pressure side of an external refrigerant circuit  through outlet port 3 1.
15 In this configuration, electric power is. not supplied to
electromagnetic clutch 14 of first  compression mechanism 1, and the
rotational output of the engine of a vehicle is not transmitted  to first
compression mechanism 1. Therefore, first compression mechanism I does not
operate.  Because first discharge port l0a of first compression mechanism I
is closed by check valve 32,  the refrigerant discharged from second
compression mechanism 2 does not flow backwards into  20 first compression
mechanism 1. In hybrid compressor A, because first compression mechanism I
is driven exclusively by  an engine of a vehicle, which is a first drive
source, and because second compression mechanism  2 is driven exclusively
by electric motor 25, which is a second drive source different from the
first drive source, the first compression mechanism I is adapted only to be
driven by an engine of 25 a vehicle having a relatively large output, and
the second compression mechanism 2 is adapted  only to be driven by
electric motor 25 having a relatively small output. Therefore, in hybrid
compressor A, the compression mechanisms are adapted to their respective
drive sources without  difficulty. Further, the size of hybrid compressor A
may be reduced by integrally forming first  30 compression mechanism I and
second compression mechanism 2, in particular, by disposing first  



and second fixed scrolls 10 and 20 back-to-back. Moreover, the size of
hybrid compressor A 3 August 2006  may be reduced further by providing a
single discharge path 30 for common use by first  compression mechanism I
and second compression mechanism 2. Especially, in this  embodiment,
because first fixed scroll 10, second fixed scroll 20 and a shared portion
of  housings 16 and 26 are integrally formed, the number of parts may
decrease, and the cost for 5 manufacturing hybrid compressor A may be
reduced. Further, in such an integral structure,  surface treatment for
hardening the surfaces of first and second fixed scrolls 10 and 20 may be
simplified and facilitated, because the integrated scrolls may be treated
as a single unit for the  surface treatment. Further, in this embodiment,
because first suction chamber 17 of first compression  10 mechanism I and
second suction chamber 27 of second compression mechanism 2 communicate
via communication path 33, when second compression mechanism 2 is in
operation and first  compression mechanism I is not in operation,
refrigerant or oil, or both, which is introduced  from an external
refrigerant circuit into first suction chamber 17 of first compression
mechanism  1, is drawn into second suction chamber of second compression
mechanism 2 through 15 communication path 33. Such refrigerant or oil, or
both, does not remain in the first suction  chamber 17 of first compression
mechanism I when compression mechanism I is not in  operation. Therefore,
second compression mechanism 2 will not lack lubrication when in
operation, and first compression mechanism I will not compress liquid
refrigerant when it first  starts to operate. 20 Refrigerant introduced
from single inlet port 16a into first suction chamber 17 of first
compression mechanism I may flow into second suction chamber 27 of second
compression  mechanism 2 through communication path 33. Therefore, even if
the suction port is a single  inlet port, the two compression mechanisms I
and 2 may operate without difficulty. By the  structure of single inlet
port 16a, the structure of hybrid compressor A may be simplified, and the
25 cost for manufacture thereof may be reduced. Further, in this
embodiment, because communication path 33 extends between a first  lower
portion of first suction chamber 17 of first compression mechanism I and a
second lower  portion of second suction chamber 27 of second compression
mechanism 2, even if refrigerant or  



oil, or both, introduced into first suction chamber 17 of first compression
mechanism I when it is 30 not in operation is stored in the first lower
portion of the first suction chamber 17, such  refrigerant or oil, or both,
may be drawn into the second lower portion of second suction  12 3 August
2006  chamber 27 of second compression mechanism 2 without difficulty, and
the stored refrigerant or  oil, or both, may be discharged from the first
suction chamber 17. When the vehicle has both an internal combustion engine
and an electric motor for  driving a vehicle, first compression mechanism I
may be driven by either of these drive sources,  5 which may be selectively
switched. Further, second compression mechanism 2 may be driven by another
electric motor separatedly provided, instead of electric motor 25.
Moreover, another  electric motor, other than the internal combustion
engine and the electric motor for driving a  vehicle, may be provided as
the first drive source for first compression mechanism 1, and the  first
compression mechanism I may be driven by one or more drive sources selected
from these  10 drive sources. Another inlet port, similar to inlet port
16a, may be provided through housing 26 of  second compression mechanism 2,
in addition to inlet port 16a. For example, when first  compression
mechanism I is in operation and second compression mechanism 2 is not in
operation, a portion of refrigerant and oil circulated from an external
refrigerant circuit into 15 hybrid compressor A flows into second suction
chamber 27 of second compression mechanism 2  through a divergent portion
of a circulation path. However, because the introduced refrigerant  and oil
are drawn into first suction chamber 17 of first compression mechanism I
through  communication path '33 during operation, the refrigerant and oil
do not remain in the first suction  chamber 17 of first compression
mechanism 1. Therefore, first compression mechanism I does 20 not lack
lubrication during operation, and second compression mechanism 2 does not
compress  liquid refrigerant when it starts to operate. Further, first
compression mechanism I or second compression mechanism 2, or both,  may be
a compression mechanism other than a scroll-type compression mechanism,
such as an  inclined plate-type or a vane-type compression mechanism. When
first compression mechanism 25 1 and second compression mechanism 2 are
formed as inclined plate-type or vane-type  



compression mechanisms, first and second compression mechanisms I and 2 may
have a  common suction chamber. In such a configuration having a common
suction chamber, when  refrigerant and oil are circulated from an external
refrigerant circuit into the common suction  chamber, the introduced
refrigerant and oil may be drawn into operating compression 30 mechanism I
or 2, or both, and the refrigerant and oil do not remain in the common
suction  chamber. Therefore, an operating compression mechanism will not
lack lubrication, and the  13 3 August 2006  non-operating compression
mechanism will not compress liquid refrigerant when it starts to  operate.
A hybrid compressor B according to another embodiment of the present
invention is  depicted in Figs. 2 and 3. Referring to Fig. 2, hybrid
compressor B has a structure similar to  5 that of hybrid compressor A, as
depicted in Fig. 1. Specifically, hybrid compressor B has substantially the
same first compression mechanism 1, second compression mechanism 2, clutch
14, electric motor 25, rotation prevention mechanisms 15 and 24, and
communication path 33, as  those of hybrid compressor A depicted in Fig. 1.
In this embodiment, however, a suction chamber and a discharge chamber are
formed  10 radially outside of the housing. As depicted in Figs. 2 and 3,
an annular wall l6b projects from  the exterior surface of first housing 16
of first compression mechanism 1, and annular wall 16b is  formed
integrally with first housing 16. The space enclosed by annular wall l6b is
in  communication with a first suction chamber 17, which is formed around
the periphery of first  fixed scroll 10 and first orbital scroll 11,
through a communication path 16c, and the space 15 enclosed by annular wall
l6b forms a portion of first suction chamber 17. The space enclosed by
annular wall 16b is contained with a lid 34, and an inlet port 16a is
formed through lid 34. An annular wall 26a projects from the exterior
surface of second housing 26 of second  compression mechanism 2, and
annular wall 26a is formed integrally with second housing 26. A  portion of
annular wall 26a is integrated with a portion of annular wall l6b. The
space enclosed 20 by annular wall 26a forms a discharge chamber 28.
Discharge chamber 28 communicates with  the upper end of discharge path 30.
Discharge chamber 28 is contained with lid 34, and outlet  port 31 is
formed through lid 34. The contact portions between lid 34 and annular
walls l6b and  



26a are sealed by annular seal members (not shown). In hybrid compressor B,
because discharge chamber 28 is formed outside of housing 26,  25 increases
in the length of housing 26 may be limited or eliminated while the capacity
of the  discharge chamber 28 may be made larger, as compared with a
discharge chamber formed in the  housing or in the integrated end plates
10a and 20a. By enlarging the capacity of discharge  chamber 28, pulsations
in discharge may be limited or eliminated. By forming discharge  chamber 28
outside of housing 26, the disposition of the discharge chamber 28 may be
varied 30 and hybrid compressor B may increase. Further, in a hybrid
compressor, because a plurality of  drive sources generally are disposed in
series in the axial direction, the axial length of the  14 3 August 2006
compressor tends to increase. However, by the disposition of discharge
chamber 28 outside of  housing 26, such an increase of the axial length of
hybrid compressor B may be limited or  eliminated, while the capacity of
discharge chamber 28 may be increased. Further, in a compressor having a
piston-type compression mechanism, the capacity of a  5 suction chamber
preferrably is increased in order to limit or eliminate pulsation in
suction. Even  in such a case, by forming suction chamber 17 outside of
housing 16, the capacity of suction  chamber 17 may be increased while any
increase of the axial length of housing 16 is limited or  eliminated.
Therefore, pulsation in suction readily may be limited or eliminated.
Moreover, by  forming suction chamber 17 outside of housing 16, disposition
of suction chamber 17 may be  10 varied and variations in the design of
hybrid compressor B may be increased. The length of a housing of a
scroll-type compressor generally is less than that of a piston- type
compressor. By forming suction chamber 17 outside of housing 16, the length
of the  housing of hybrid compressor B having scroll-type compression
mechanisms may be decreased  further. 15 Discharge chamber 28 and suction
chamber 17 outside of housings 16 and 26 may be  formed readily by the use
of lid 34 to cover chambers 28 and 17. A hybrid compressor C according to
still another embodiment of the present invention is  depicted in Figs.
4-6. Referring to Fig. 4, hybrid compressor C has a structure similar to
that of  hybrid compressor A, as depicted in Fig. 1. Specifically, hybrid
compressor C has substantially 



20 the same first compression mechanism 1, second compression mechanism 2,
clutch 14, electric  motor 25, and rotation prevention mechanisms 15 and
24, as those of hybrid compressor A  depicted in Fig. 1. Further, in this
embodiment, a portion of suction chamber 17 and discharge  chamber 28 are
formed radially outside of housings 16 and 26, similarly to those in hybrid
compressor B depicted in Fig. 2. 25 In this embodiment, separate discharge
paths are provided. Specifically, a first discharge  path 41 is provided
between first discharge port l0a of first compression mechanism I and
discharge chamber 28, and a second discharge path 42 is provided between
second discharge  port 20a! of second compression mechanism 2 and discharge
chamber 28. First and second  discharge paths 41 and 42 are separate from
each other but communicate with common discharge 30 chamber 28. A single,
common discharge valve 43 is provided at the outlet portions of first and
second discharge paths 41 and 42 for controlling opening and closing of
discharge paths 41 and  15 3 August 2006 42. The degree to which of
discharge valve 43 is opened is regulated by retainer 44. Discharge  valve
43 and retainer 44 are fixed together at their central portions on the
outer surface of  housing 26, by a bolt 45. Although single, common
discharge valve 43 is provided in hybrid  compressor C depicted in Figs.
4-6, as depicted in Fig. 7, separated discharge valves 46 and 47  5 may be
provided for respective discharge paths 41 and 42. In this hybrid
compressor C, because first discharge path 41 communicates with first
compression mechanism 1, and second discharge path 42 communicates with
second  compression mechanism 2 and because these paths are formed
independently from each other,  the fluid compressed by first compression
mechanism I flows into discharge chamber 28 through 10 first discharge path
41 and the fluid compressed by second compression mechanism 2 flows into
discharge chamber 28 through second discharge path 42, respectively.
Specifically, the fluids  compressed by respective compression mechanisms
flow into discharge chamber 28 through  respective exclusive discharge
paths. Consequently, a problem of pulsation, which may occur  when the
compression mechanisms are switched and a single discharge path is provided
for the  15 two compression mechanisms, may be reduced or eliminated.
Further, in this embodiment, discharge paths 41 and 42 are both opened to a
single  



discharge chamber 28, which is formed outside of housing 26. Therefore,
because the  compressed fluid is concentrated into discharge chamber 28,
the capacity of discharge chamber  28 may be increased, thereby further
reducing the above-described pulsation. 20 Moreover, because discharge
paths 41 and 42 are both opened to a single discharge  chamber 28, as shown
in Figs. 5 and 6, both discharge paths 41 and 42 may be controlled to be
opened and closed by only a single discharge valve 44. Therefore, cost
savings may. be achieved  due to the reduction of the number of parts.
Further, because discharge valve 44 is provided in  discharge chamber 28,
which is formed radially outside of housing 26, the ease of installing the
25 valve may be greatly improved, as compared with the configuration in
which a discharge valve is  provided between the compression mechanisms and
a common discharge path formed between  the compression mechanisms. 16 3
August 2006  CLAIMS 1 A hybrid compressor comprising: a first compression
mechanism, which is driven by a first drive source; a second compression
mechanism, which is driven by a second drive source, and which  is
incorporated into said compressor integrally with said first compression
mechanism; a communication path communicating between a first suction
chamber of said first  compression mechanism and a second suction chamber
of said second compression  mechanism; wherein said first drive source is
selected from the group consisting of an internal  combustion engine and a
first electric motor for running a vehicle and said second drive source is
a second electric motor. 2. The hybrid compressor according to claim 1,
wherein said hybrid compressor has a  single inlet port supplying
refrigerant to said suction chambers. 3. The hybrid compressor according to
claim 1 or 2, wherein when only one of said first  and second compression
mechanisms is in operation, said communication path places a first  lower
portion of said suction chamber of said operating compression mechanism in
communication with a second lower portion of said suction chamber of said
non-operating  



compression mechanism. 4. The hybrid compressor according to any preceding
claim, wherein said first and  second compression mechanisms are
scroll-type compression mechanisms. 5. A hybrid compressor comprising: a
first compression mechanism, which is driven by a first drive source; a
second compression mechanism, which is driven by a second drive source, and
which  is incorporated into said compressor integrally with said first
compression mechanism; a suction chamber common to both said first and
second compression mechanisms;  wherein said first drive source is selected
from the group consisting of an internal  combustion engine and a first
electric motor for running a vehicle, and said second drive  source is a
second electric motor. 17 3 August 2006  6. The hybrid compressor according
to claim 5, wherein said hybrid compressor has a  single inlet port
supplying refrigerant to said suction chamber. 7. The hybrid compressor
according to claim 5, wherein said first and second compression  mechanisms
are scroll-type compression mechanisms. 8. A hybrid compressor comprising:
a scroll-type first compression mechanism, which is driven by a first drive
source; a scroll-type second compression mechanism, which is driven by a
second drive source,  and which is incorporated integrally into said
compressor with said first compression  mechanism; and a housing containing
said first and second compression mechanisms, wherein a first fixed scroll
of said first compression mechanism and a second fixed scroll of  said
second compression mechanism are disposed opposingly, and said two fixed
scrolls and a  shared portion of said housing are formed integrally;
wherein said first drive is selected from the group consisting of an
internal combustion  engine and a first electric motor for running a
vehicle, and said second drive source is a second  electric motor. 9. The
hybrid compressor according to claim 8, wherein at least a pair of opposing



surfaces of said integrally formed first and second fixed scrolls are
treated to harden said  surfaces. 10. A hybrid compressor comprising: a
first compression mechanism, which is driven by a first drive source; a
second compression mechanism, which is driven by a second drive source, and
which  is incorporated integrally into said compressor with said first
compression mechanism; and a housing containing said first and said second
compression mechanisms, wherein at least one of a discharge chamber and a
suction chamber for said first and  second compression mechanisms is formed
radially about an exterior of said housing. 11. The hybrid compressor
according to claim 10, wherein said at least one of a discharge  chamber
and a suction chamber for said first and second compression mechanisms is
formed by  at least one annular wall projecting from said exterior surface
of said housing and a lid abutting  18 3 August 2006  said annular wall and
creating one or more cavities between said lid and said exterior of said
housing. 12. The hybrid compressor according to claim 10 or 11, wherein
said first and said second  compression mechanisms are scroll-type
compression mechanisms. 13. The hybrid compressor according to any of
claims 10 to 12, wherein said first drive  source is selected from the
group consisting of an internal combustion engine and a first electric
motor for running a vehicle, and said second drive source is a second
electric motor. 14. A hybrid compressor comprising: a first compression
mechanism, which is driven by a first drive source; a second compression
mechanism, which is driven by a second drive source, and  which is
incorporated integrally into said compressor with said first compression
mechanism;   housing containing said first and second compression
mechanisms;  discharge chamber for said first and second compression
mechanisms provided radially  on an exterior of said housing; a first
discharge path provided between said first compression mechanism and said
discharge chamber, and 



a second discharge path provided between said second compression mechanism
and j  said discharge chamber. 15. The hybrid compressor according to claim
14, wherein said first and second discharge  paths communicate With a
single discharge chamber. 16. The hybrid compressor according to claim 14
or 15, wherein each of said first and second  discharge paths comprises an
outlet at which it joins said discharge chamber and wherein  a discharge
valve is provided at each of said outlets of said first and second
discharge paths  for controlling the opening and closing of said first and
second discharge paths. 17. The hybrid compressor according to claim 16,
wherein said discharge valves is  formed as a single discharge valve
controlling both said first and second discharge paths. 18. The hybrid
compressor according to any of claims 14 to 17, wherein said first and
second compression mechanisms are scroll-type compression mechanisms. 19 3
August 2006  19. The hybrid compressor according to any of claims 14 to 18,
wherein said first drive  source is selected from the group consisting of
an internal combustion engine or a first electric  motor for running a
vehicle, and said second drive source is a second electric motor. 20 


