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HYBRID COMPRESSOR DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a hybrid compres 
sor device suitably used for a refrigerating cycle device 
mounted on a so-called idling stop vehicle, the engine of 
Which is temporarily stopped When the vehicle stops mov 
mg. 

[0003] 2. Description of the Related Art 

[0004] Recently, from the vieWpoint of reducing the fuel 
consumption, an idling stop vehicle has been brought to 
market. In an idling stop vehicle, When the vehicle stops 
moving, the engine is temporarily stopped. Therefore, a 
compressor provided in the refrigerating cycle, Which is 
driven by the engine, is stopped together With the engine. 
Accordingly, the refrigerating cycle of the vehicle does not 
function at this time. 

[0005] In order to solve the above problems, a hybrid 
compressor is knoWn in Which a pulley, to Which the engine 
rotation is transmitted, and a compressor are connected to 
each other via an electromagnetic clutch, and, further, a 
motor is connected to a rotary shaft of the compressor on the 
side opposite to the pulley. This compressor device is 
disclosed, for eXample, in Japanese Unexamined Patent 
Publication No. 2000-130323. Due to the above constitu 
tion, When the engine is stopped, the electromagnetic clutch 
is cut off, and the compressor is operated by the motor. 
Therefore, irrespective of the operation and stoppage of the 
engine, the refrigerating cycle device can perform its cooling 
function. 

[0006] HoWever, according to the above prior art, as both 
drive sources, one being the engine and the other being the 
motor, are properly used to drive the compressor, the capac 
ity and structural siZe of the compressor are determined so 
that the maXimum necessary cooling capacity of the refrig 
erating cycle device can be satis?ed. Especially, in the 
compressor Which is mainly driven by the engine, for 
eXample, a load Which is given to the compressor at the time 
of quick cooling (at the time of cooling-doWn) immediately 
after the start of the engine in summer becomes the maXi 
mum necessary cooling capacity. Therefore, the cooling 
capacity and structural siZe are set corresponding to this 
maXimum necessary cooling capacity. Accordingly, the siZe 
of the compressor is increased. 

[0007] Further, as the motor drives the compressor by 
taking the place of the engine, it is necessary to provide a 
motor, the output of Which is high and the efficiency of 
Which is high. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the above problems, an object of the 
present invention is to provide a hybrid compressor device, 
the compressor of Which can be doWnsiZed and operated by 
a highly effective motor capable of generating a high output. 

[0009] The present invention provides a hybrid compres 
sor device comprising: a pulley (110) driven by an engine 
(10) of a vehicle; a motor (120) driven by electric poWer sent 
from a poWer source (20), the rotating speed of the motor 
(120) being controlled by a control unit (160); and a com 
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pressor (130) for compressing refrigerant in a refrigerating 
cycle device (200), Wherein the compressor (130) is oper 
ated by a drive force of the pulley and the motor, the 
respective rotary shafts (111, 121, 131) of the pulley (110), 
motor (120) and compressor (130) can be independently 
rotated and connected to a speed change mechanism (150) 
by Which a rotation can be transmitted from one rotary shaft 
(111) to the other remaining rotary shafts (121, 131) While 
the rotating speed is being changed, the motor (120) is an 
IPM (Interior Permanent Magnet) motor (120), in the rotor 
portion (120a) of Which permanent magnets (122) are 
arranged, the speed change mechanism (150) is accommo 
dated on the inner circumferential side of the rotor portion 
(120a), and the control unit (160) adjusts a rotating speed of 
the motor (120) so that the rotating speed of the compressor 
(130) can be increased and decreased With respect to the 
rotating speed of the pulley (110). 

[0010] Due to the above structure, it is possible to increase 
and decrease the rotating speed of the compressor (130) With 
respect to the rotating speed of the pulley (110). Therefore, 
a quantity of discharge per unit time of the compressor (130) 
can be varied. At the time of cooling-doWn in Which the 
necessary cooling capacity of the refrigerating cycle device 
(200) is maXimiZed, When the rotating speed of the com 
pressor (130) is increased higher than the rotating speed of 
the pulley (110), the quantity of discharge of the compressor 
(130) can be increased higher than the quantity of discharge 
of the compressor of the prior art. Therefore, the structural 
size and discharge capacity of the compressor (130) can be 
made small. HoWever, When the rotating speed of the 
compressor (130) is decreased to loWer than the rotating 
speed of the pulley (110), the quantity of discharge of the 
compressor (130) can be reduced. Therefore, it is possible 
for the compressor (130) to cope With the necessary cooling 
capacity of the refrigerating cycle device (200) in the normal 
running after cool-doWn has been conducted. 

[0011] Even When the engine (10) is stopped and the 
pulley (110) is not rotated at all, the compressor (130) can 
be operated by operating the motor (120). Therefore, the 
cooling function can be continuously provided. 

[0012] As the motor (120) is composed of an IPM motor, 
compared With the commonly used SPM (Surface Perma 
nent Magnet) motor, the compressor (130) can be effectively 
operated at a high output. As the speed change mechanism 
(150) is accommodated on the inner circumferential side of 
the rotor portion (120a), the structural siZe of the hybrid 
compressor (101) can be reduced. 

[0013] In the present invention, it is preferable that the 
planetary gear (150) is used for the speed change mechanism 
(150). It is preferable that each rotary shaft (111, 121, 131) 
is correspondingly connected to either of the sun gear (151), 
planetary carrier (152) and ring gear (153) composing the 
planetary gear (150). 

[0014] As explained in the item Advantage of the Inven 
tion, in the present invention, the quantity of discharge of the 
compressor (130) is variable. Therefore, it is possible to 
cope With the situation using a ?xed capacity type compres 
sor (130). Therefore, the manufacturing cost can be further 
reduced. 

[0015] Concerning the objective vehicle, the present 
invention is preferably applied to an idling stop vehicle, the 
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engine (10) of Which is temporarily stopped When the 
vehicle stops moving, or a hybrid vehicle having a motor 
used for running, the engine (10) of Which is stopped 
according to a running condition. 

[0016] In this connection, reference numerals in the paren 
theses of each means denote the corresponding relation With 
the speci?c means in the embodiment described later. 

[0017] The present invention may be more fully under 
stood from the description of preferred embodiments of the 
invention, as set forth beloW, together With the accompany 
ing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 
[0019] FIG. 1 is an overall arrangement vieW shoWing a 
model of the refrigerating cycle device to Which the present 
invention is applied; 

[0020] FIG. 2 is a sectional vieW shoWing a hybrid 
compressor of a ?rst embodiment illustrated in FIG. 1; 

[0021] FIG. 3 is a vieW shoWing a planetary gear, Wherein 
the vieW is taken in the direction of arroW A in FIG. 2; 

In the draWings: 

[0022] FIG. 4A is a control characteristic diagram shoW 
ing a quantity of discharge of a compressor With respect to 
a necessary cooling capacity; 

[0023] FIG. 4B is a control characteristic diagram shoW 
ing a quantity of discharge of a compressor With respect to 
rotating speed Nc of the compressor; and 

[0024] FIG. 5 is a collinear diagram shoWing operational 
rotating speeds of a pulley, compressor and motor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] (First Embodiment) 
[0026] A ?rst embodiment of the present invention is 
shoWn in FIGS. 1 to 5. First, the speci?c structure Will be 
explained referring to FIGS. 1 to 4. As shoWn in FIG. 1, the 
hybrid compressor device 100 is applied to a refrigerating 
cycle device 200 mounted on an idling stop vehicle, the 
engine 10 of Which is temporarily stopped When the vehicle 
makes a stop for a time While it is running. The hybrid 
compressor device 100 is comprised of a hybrid compressor 
101 and a control unit 160. 

[0027] In this case, the refrigerating cycle device 200 
composes a Well knoWn refrigerating cycle. The compressor 
130 composing the hybrid compressor 101 described later is 
arranged in the refrigerating cycle device 200. The com 
pressor 130 compresses refrigerant in the refrigerating cycle 
to a high temperature and pressure. The condenser 210 for 
condensing and liquidiZing the compressed refrigerant, the 
expansion valve 220 for conducting an adiabatic expansion 
on the liquidiZed refrigerant and the evaporator (heat 
exchanger for cooling) 230 for evaporating the expanded 
refrigerant so as to cool the air passing in the evaporator 
itself by latent heat are successively connected in order by 
the refrigerant pipe 240, and the closed circuit is composed. 
In this connection, on the doWnstream side of an air How of 
the evaporator 230, the evaporator temperature sensor 231 is 
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provided Which detects an actual temperature of the cooled 
air (temperature T6 of the air at the rear of the evaporator). 

[0028] The hybrid compressor 101 includes: a pulley 110, 
electromagnetic clutch 170, motor 120, compressor 130 and 
planetary gear 150. Referring to FIG. 2, the hybrid com 
pressor 101 Will be explained in detail. 

[0029] The pulley 110 is pivotally supported by the pulley 
bearing 112 ?xed to the front housing 141. A drive force of 
the engine 10 is transmitted to the pulley 110 via the belt 11 
(shoWn in FIG. 1) and rotated being driven. The pulley 
rotary shaft 111 is pivotally supported by the bearing 113 
arranged at the center of the pulley 110 and ?xed to the front 
housing 141. 

[0030] The electromagnetic clutch 170 is turned off and 
on. Therefore, a drive force transmitted from the pulley 110 
is transmitted or not transmitted to the compressor 130 via 
the planetary gear 150. The electromagnetic clutch 170 
includes: a coil 171 ?xed to the front housing 141; and a hub 
172 ?xed to one end side of the pulley rotary shaft 111. As 
Well knoWn, in the electromagnetic clutch 170, When the coil 
171 is energiZed, the hub 172 is attracted to the pulley 110, 
and a drive force of the pulley 110 is transmitted to the 
pulley drive shaft 111 (The clutch is turned on.). On the 
contrary, When an electric current supplied to the coil 171 is 
shut off, the hub 172 is separated from the pulley 110, and 
the drive force of the pulley 110 is cut off (The clutch is 
turned off.). 

[0031] The motor 120 includes a rotor portion 120a and a 
stator portion 123 and is accommodated in the intermediate 
housing 142. This motor 120 is one of the characteristic 
portions of the present invention. This motor 120 is com 
prised of an IPM (Interior Permanent Magnet) motor, in the 
rotor portion 120a of Which the magnets 122 are provided. 
The second characteristic portion of the motor 1201s that a 
space is formed on the inner circumferential side of the rotor 
portion 120a so that the planetary gear 150 can be accom 
modated in the space. In this connection, the motor rotary 
shaft 121 is an imaginary shaft shoWn by one-dotted chain 
line at the center of the sun gear 151. 

[0032] The coil 123a is provided in the stator portion 123. 
This stator portion 123 is ?xed in the intermediate housing 
142 being press-?tted onto the inner circumferential side of 
the intermediate housing 142. When electric poWer is sup 
plied to the coil 123a from the battery 20 Which is used as 
a poWer source, the rotor 120a is rotated being driven. 

[0033] The compressor 130 is comprised of a ?xed dis 
placement type compressor in Which a discharge capacity 
per one revolution is set at a predetermined value. More 
particularly, the compressor 130 is comprised of a Well 
knoWn scroll type compressor. This scroll type compressor 
includes: a ?xed scroll 134 Which is ?xed on the end housing 
143 on the side of the motor opposite to the pulley; and a 
movable scroll 135 Which revolves by the eccentric shaft 
133 of the rotary shaft 131 of the compressor. 

[0034] In the outer circumferential portion, the suction 
chamber 136 is formed by the engagement of the ?xed scroll 
134 With the movable scroll 135, and the compression 
chamber 137 is formed on the central side. Refrigerant, 
Which is sucked into the suction chamber 136 from the 
suction port 136a provided on the side Wall of the end 
housing 143, is compressed in the compression chamber 137 
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and then discharged from the discharge port 138a provided 
on the bottom Wall of the end housing 143 via the discharge 
chamber 138. 

[0035] In the present invention, as described later, accord 
ing to the necessary cooling capacity of the refrigerating 
cycle device 200, the compressor 130 is operated by either 
the pulley 110 and the motor 120. Therefore, the capacity 
and the structural siZe of the compressor 130 are previously 
set to be smaller than the capacity and the structural siZe of 
the compressor Which are necessary When the necessary 
cooling capacity is maximized in the single state, that is, the 
capacity and the structural siZe of the compressor 130 are set 
at about 1/2 to 1/3 of the capacity and the structural siZe of the 
prior art. 

[0036] The compressor rotary shaft 131 is pivotally sup 
ported by the bearing 132 ?xed to the protruding Wall 142a 
of the intermediate housing 142 Which protrudes inside on 
the side opposite to the pulley. In this connection, the other 
end side of the pulley rotary shaft 111 is engaged With the 
compressor rotary shaft 131. Therefore, the compressor 
rotary shaft 131 and the pulley rotary shaft 111 can be 
rotated independently from each other While being sup 
ported by the bearing 115. 

[0037] The third characteristic portion of the present 
invention is that the rotary shafts 111, 121, 131 of the pulley 
110, motor 120 and compressor 130 are connected to the 
planetary gear 150, Which is a speed change mechanism, 
arranged in the rotor portion 120a. 

[0038] As shoWn in FIG. 3, the planetary gear 150 
includes: a sun gear 151 arranged at the center; a pinion gear 
152a Which revolves on the outer circumference of the sun 
gear 151 While it rotates on its oWn axis; a planetary carrier 
152 connected to the pinion gear 152a; and a ring gear 153 
further arranged on the outer circumference of the pinion 
gear 152a. 

[0039] In this case, as shoWn in FIG. 2, the pulley rotary 
shaft 111 is connected to the planetary carrier 152, the motor 
rotary shaft 121 (the actual motor rotary shaft 121 is the 
rotor portion 120a) is connected to the sun gear 151, and the 
compressor rotary shaft 131 is connected to the ring gear 
153. In this connection, the sun gear 151 is pivotally 
supported by the bearing 114 so that it can be rotated 
independently from the pulley rotary shaft 111. 

[0040] BetWeen the hub 172 of the pulley rotary shaft 111 
and the planetary gear 150 (the planetary carrier 152), a 
one-Way clutch 180, the outer circumferential side of Which 
is ?xed to the front housing 141, is provided. The one-Way 
clutch 180 alloWs the pulley rotary shaft 111 to rotate in the 
direction of the pulley rotation and does not alloW the pulley 
rotary shaft 111 to rotate in the opposite direction by 
engagement. 

[0041] Referring again to FIG. 1, the A/C demand signal, 
engine rotating speed signal, environment information sig 
nal (the setting temperature signal Which is set by a passen 
ger, inside air temperature signal and outside air temperature 
signal) and evaporator rear portion air temperature (Te) 
signal sent from an evaporator temperature sensor 231 are 
inputted into the control unit 160. According to these sig 
nals, the control unit 160 controls operation of the above 
motor 120 and also controls a connection and disconnection 
of the electromagnetic clutch 170. 
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[0042] Speci?cally, When an intensity of electric poWer 
sent from the battery 20 is changed, the operational rotating 
speed of the motor 120 is changed. When an electric current 
supplied to the coil 171 of the electromagnetic clutch 170 is 
turned on and off, the pulley 110 and the pulley rotary shaft 
111 are connected to and disconnected from each other. 

[0043] The control characteristics shoWn in FIGS. 4A and 
4B are previously stored in the control unit 160, and a 
quantity of discharge of refrigerant of the compressor 130, 
Which satis?es the necessary cooling capacity of the refrig 
erating cycle device 200, is determined (FIG. 4A), and a 
rotating speed (compressor rotating speed No) of the com 
pressor 130 for ensuring this quantity of discharge of refrig 
erant is determined (FIG. 4B). 

[0044] In this case, the necessary cooling capacity of the 
refrigerating cycle device 200 is obtained as a difference 
betWeen the target evaporator temperature (the target air 
temperature) T60, Which is calculated by the operation 
expression previously determined from the environment 
signals (the setting temperature signal, inside air tempera 
ture signal and outside air temperature signal), and the 
evaporator rear portion air temperature (the actual air tem 
perature) Te. Therefore, the necessary cooling capacity is 
calculated by the expression of “Necessary cooling capac 
ity=Te—TeO”. According to an increase in the necessary 
cooling capacity, the quantity of discharge of refrigerant is 
increased. 

[0045] The quantity of discharge of refrigerant is obtained 
When a capacity of discharge of the compressor 130 per one 
revolution is multiplied by the rotating speed No of the 
compressor. This quantity of discharge of refrigerant is a 
quantity of discharge per unit time. In accordance With the 
increase in the compressor rotating speed No, the quantity of 
discharge of refrigerant is increased. 

[0046] According to the collinear diagram of the planetary 
gear 150 shoWn in FIG. 5, the rotating speed of the motor 
120, Which Will be referred to as motor speed Nm, is 
determined from the rotating speed of the pulley 110, Which 
Will be referred to as pulley rotating speed Np, and com 
pressor rotating speed No. In this connection, operation 
conducted according to the collinear diagram Will be 
described in detail later. 

[0047] Next, referring to the collinear diagram shoWn in 
FIG. 5, an operation conducted according to the above 
structure Will be explained beloW. 

[0048] In the hybrid compressor 101 of the present inven 
tion, When the compressor 130 is operated by a drive force 
transmitted from the pulley 110, the motor rotating speed Nrn 
is adjusted by the control unit 160. Due to the foregoing, 
compressor rotating speed Nc is increased and decreased 
With respect to pulley rotating speed Np via the planetary 
gear 150. 

[0049] In this connection, the collinear diagram of FIG. 5 
shoWs relations among the rotating speeds of the pulley 110, 
motor 120 and compressor 130 Which are respectively 
connected to the planetary gear 150. As Well knoWn, the 
coordinate positions of the gears and carriers (the sun gear 
151, planetary carrier 152 and ring gear 153 from the left) 
are shoWn on the axis of abscissa. The coordinate positions 
correspond to the motor 120, pulley 110 and compressor 130 
respectively connected to the gears and carrier 151, 152, 
153. 
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[0050] An interval of the axis of abscissa is determined by 
the gear ratio k1 betWeen the planetary carrier 152 and the 
ring gear 153 and by the gear ratio k2 betWeen the sun gear 
151 and the ring gear 153. The rotating speeds of the gears 
and the carriers 151, 152, 153 are shoWn on the axis of 
ordinate. The three rotating speeds are connected by a 
straight line. 

[0051] The control unit 160 calculates pulley rotating 
speed Np from the rotating signal of the engine 10 by using 
the pulley ratio. Then, compressor rotating speed Nc for 
ensuring the necessary quantity of discharge of the com 
pressor 130, Which is required from the necessary cooling 
capacity of the refrigerating cycle device 200, is deteriorated 
(FIGS. 4A and 4B). Then, on the collinear diagram, motor 
rotating speed Nm, Which is connected to pulley rotating 
speed Np and compressor rotating speed Nc by a straight line, 
is determined, and the motor 120 is operated at this motor 
rotating speed Nm. 

[0052] First, at the time of cool-doWn in Which the largest 
compressor capacity is needed, the electromagnetic clutch 
170 is turned on, and a drive force of the pulley 110 is 
transmitted from the pulley rotary shaft 111 to the compres 
sor rotary shaft 131 via the planetary gear 150, and the 
compressor 130 is operated. At this time, the one-Way clutch 
180 is idly rotated. In this case, as shoWn by reference sign 
(a) in FIG. 5, When the motor 120 is rotated in the reverse 
direction to the rotating direction of the pulley 110, com 
pressor rotating speed Nc is increased higher than pulley 
rotating speed Np, so that the quantity of discharge can be 
increased. In this connection, When the motor is operated so 
that motor rotating speed Nrn can be increased, the com 
pressor rotating speed Nc can be increased. 

[0053] In the normal cooling operation conducted after the 
completion of cool-doWn, the electromagnetic clutch 170 is 
turned on, and the motor 120 and the compressor 130 are 
operated mainly by the drive force of the pulley 110. At this 
time, the one-Way clutch 180 is idly rotated. In this case, 
When the motor 120 and the compressor 130 are compared 
With each other, as the compressor 130 is conducting com 
pression Work, an intensity of torque of the compressor 130 
is higher than an intensity of torque of the motor 120. 
Therefore, as shoWn by reference sign (b) of FIG. 5, the 
compressor 130 is on the loW rotating speed side With 
respect to pulley rotating speed Np, and the quantity of 
discharge is reduced. On the other hand, the motor 120 is 
operated as a generator on the high-rotating-speed side With 
respect to pulley rotating speed Np, and the battery 20 can 
be electrically charged by the motor 120. In this connection, 
When an operation is conducted so that motor rotating speed 
Nrn can be decreased, compressor rotating speed Nc can be 
increased. 

[0054] Further, When the engine 10 is stopped, the elec 
tromagnetic clutch 170 is turned off, and the compressor 130 
is operated by a drive force of the motor 120. At this time, 
as shoWn by reference sign (c) in FIG. 5, When the motor 
120 is driven in the reverse direction, the pulley rotating 
shaft 111 is going to be reversed in the same manner and 
locked by the one-Way clutch 180. Accordingly, the drive 
force of the motor 120 is transmitted to the compressor 130. 
In this case, When motor rotating speed Nrn is increased and 
decreased, the compressor rotating speed Nc is increased and 
decreased. 
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[0055] In this connection, even While the engine 10 is 
being operated, When the electromagnetic clutch 170 is 
turned off, the compressor 130 can be operated by driving 
the motor 120 in the reverse direction in the same manner as 

that of the stoppage of the engine 10. 

[0056] In the case Where operation of the compressor 130 
is not needed, the compressor 130 is stopped by turning off 
the electromagnetic clutch 170 and the motor 120. 

[0057] According to the above structure and the explana 
tion of the operation, the operational effect of the present 
invention Will be explained beloW. First, When the rotating 
speed of the motor 120 is adjusted, the compressor rotating 
speed Nc is increased and decreased With respect to pulley 
rotating speed Np, so that the quantity of discharge of the 
compressor 130 can be varied. At the time of cool-doWn, that 
is, When the necessary cooling capacity of the refrigerating 
cycle device 200 is maximized, the quantity of discharge of 
the compressor can be increased higher than that of the prior 
art by increasing the compressor rotating speed Nc to higher 
than pulley rotating speed Np. Therefore, it is possible to 
previously set the structural siZe and the capacity of dis 
charge to be small. On the contrary, When compressor 
rotating speed Nc is decreased loWer than pulley rotating 
speed Np, the quantity of discharge of the compressor 130 
can be reduced. Therefore, the compressor 130 can cope 
With the necessary cooling capacity of the refrigerating cycle 
device 200 at the time of normal running after the comple 
tion of cool-doWn. 

[0058] Further, in the case Where the engine 10 is stopped 
because of idling stop and the rotating speed of the pulley 
110 becomes Zero, the compressor 130 can be operated When 
the motor 120 is operated. Therefore, even at the time of an 
idling stop, the cooling function can be continuously exhib 
ited. 

[0059] In the present invention, by adjusting motor rotat 
ing speed Nm, the quantity of discharge of the compressor 
130 can be varied. Therefore, it is sufficient to use a ?xed 
displacement type compressor 130. Accordingly, the manu 
facturing cost can be reduced. 

[0060] Further, an IPM motor is used for the motor 120. 
Therefore, compared With an SPM (Surface Permanent 
Magnet) motor conventionally used, the motor 130 can be 
highly effectively operated at a high output. As the planetary 
gear 150 is accommodated in a space provided on the inner 
circumferential side of the rotor 120a, the siZe of the hybrid 
compressor 101 can be reduced. 

[0061] In this connection, compared With an SPM motor, 
an IPM motor can produce a higher output because the IPM 
motor can use not only the magnet torque, Which is original 
to the IPM motor, but also the reluctance torque. Further, in 
the case of the IPM motor, the inductance can be increased. 
Therefore, the occurrence of iron loss can be reduced, and 
the efficiency can be enhanced. 

[0062] In addition, as the rotary shafts 111, 121, 131 are 
respectively connected to the planetary carrier 152, sun gear 
151 and ring gear 153 of the planetary gear 150, a reduction 
ratio of the compressor 130 to the motor 120 can be 
increased. Therefore, a motor of high speed and loW torque 
can be used for the motor 120. Accordingly, the siZe of the 
compressor can be reduced and the manufacturing cost can 
be decreased. 
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[0063] As both the electromagnetic clutch 170 and one 
Way clutch 180 are provided, in the case Where the necessary 
cooling capacity of the refrigerating cycle device 200 is 
small, if the capacity of the battery 20 is suf?ciently large, 
even in the case of operation of the engine 10, the compres 
sor 1330 can be operated by the motor 120 driven by electric 
poWer supplied by the battery 20. Therefore, the operation 
rate of the engine 10 is reduced and the fuel consumption 
can be improved. 

[0064] (Another Embodiment) 
[0065] In the ?rst embodiment, the planetary gear 150 is 
applied to the speed change mechanism. HoWever, instead of 
the planetary gear 150, a planetary roller or a differential 
gear may be applied to the speed change mechanism. 

[0066] The connections of the gears and the carriers 151, 
152, 153 of the planetary gear 150 With the rotary shafts 111, 
121, 131 of the pulley 110, motor 120 and compressor 130 
are not limited to the above ?rst embodiment but another 
combination may be employed. 

[0067] The compressor 130 is not limited to a scroll type 
compressor of the ?xed displacement type. It is possible to 
use a piston type compressor or a through-vane type com 
pressor. In this connection, in the above explanations, it is 
explained that the ?xed displacement type compressor is 
preferably used from the vieWpoint of reducing the cost. 
HoWever, instead of the ?xed displacement type compressor, 
it is possible to use a variable displacement type compressor. 
When the variable displacement type compressor is 
employed, the quantity of discharge can be greatly varied. 

[0068] When both the electromagnetic clutch 170 and the 
one-Way clutch 180 are provided, even While the engine 10 
is operating, the compressor 130 can be operated by only the 
drive force of the motor 120. HoWever, in order to accom 
plish the object of the present invention of doWnsiZing the 
compressor 130, increasing the output of the motor 120 and 
enhancing the ef?ciency, the pulley 110 and the pulley rotary 
shaft 111 may be directly connected to each other, and the 
electromagnetic clutch 170 and the one-Way clutch 180 may 
be abolished. 

[0069] Further, the objective vehicle of the present inven 
tion is not limited to an idling stop vehicle. The objective 
vehicle of the present invention may be a so-called hybrid 
vehicle having a motor for running in Which the engine 10 
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is stopped according to a predetermined running condition 
even While the vehicle is running. 

[0070] While the invention has been described by refer 
ence to speci?c embodiments chosen for purposes of illus 
tration, it should be apparent that numerous modi?cations 
could be made thereto by those skilled in the art Without 
departing from the basic concept and scope of the invention. 

1. A hybrid compressor device comprising: 
a pulley driven by an engine of a vehicle; 

a motor driven by electric poWer sent from a poWer 
source, the rotating speed of the motor being controlled 
by a control unit; and 

a compressor for compressing refrigerant in a refrigerat 
ing cycle device, Wherein the compressor is operated 
by a drive force of the pulley and the motor, the 
respective rotary shafts of the pulley, motor and com 
pressor can be independently rotated and connected to 
a speed change mechanism by Which a rotation can be 
transmitted from one rotary shaft to the other remaining 
rotary shafts While the rotating speed is being changed, 
the motor is an IPM motor, in the rotor portion of Which 
permanent magnets are arranged, the speed change 
mechanism is accommodated on the inner circumfer 
ential side of the rotor portion, and the control unit 
adjusts a rotating speed of the motor so that the rotating 
speed of the compressor can be increased and 
decreased With respect to the rotating speed of the 
pulley. 

2. A hybrid compressor device according to claim 1, 
Wherein the speed change mechanism is a planetary gear, 
and each rotary shaft is correspondingly connected to either 
of the sun gear, planetary carrier and ring gear composing 
the planetary gear. 

3. A hybrid compressor device according to claim 1, 
Wherein the compressor is a ?xed displacement type com 
pressor, the discharging capacity, per one revolution, of 
Which is set to a predetermined value. 

4. A hybrid compressor device according to claim 1, 
Wherein the vehicle is an idling stop vehicle, the engine of 
Which is temporarily stopped When the vehicle stops mov 
ing, or the vehicle is a hybrid vehicle having a motor used 
for running, the engine of Which is stopped according to a 
running condition. 


