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(54) Compressor balancing system

(57) A compressor includes a drive shaft, a conver-
sion mechanism, a rotation body and a mass body. The
conversion mechanism converts rotational motion of the
drive shaft into compression motion of a compression
member in a compression mechanism. The rotation
body is provided with the drive shaft so as to integrally
rotate with the drive shaft. The drive shaft and the rota-
tion body have a rotational central axis. The mass body

is provided with the rotation body. The mass body per-
forms pendulum motion whose center is an axis that is
remote from the rotational central axis by a predeter-
mined distance and that is substantially parallel with the
rotational central axis. The compressor is characterized
in that the mass body is provided to cancel offset load
of the conversion mechanism around the rotational cen-
tral axis of the drive shaft.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a compressor
provided with a conversion mechanism to convert rota-
tional motion of a drive shaft into compression motion
of a compression member in a compression mecha-
nism.
[0002] There is known the structure disclosed in Jap-
anese Unexamined Patent Publication No. 7-158560,
for example, as a compressor of this kind. In this struc-
ture, the rotational motion of the drive shaft is converted
into wobbling motion of a swash plate coupled to a rotor
(lug plate), which is supported by the drive shaft so as
to synchronously rotate with the drive shaft, via a hinge
mechanism. The wobbling motion of the swash plate is
converted into reciprocating motion of a piston (com-
pression member) to compress refrigerant. Specifically,
in this structure, the conversion mechanism where the
rotational motion of the drive shaft is converted into the
compression motion of the piston is constituted by the
rotor, the hinge mechanism and the swash plate.
[0003] In the conversion mechanism, the hinge mech-
anism is provided at a top dead center portion around
the axis of the drive shaft. Accordingly, the conversion
mechanism is structured so as to have offset load
around the axis of the drive shaft. The offset load may
be a factor to generate vibration during rotation of the
drive shaft.
[0004] In the structure, a counter weight is attached
to a bottom dead center portion around the axis of the
drive shaft in the swash plate. The counter weight is ca-
pable of canceling the offset load of the conversion
mechanism.
[0005] Further, as a structure for canceling the offset
load of the conversion mechanism, it is considered that
the counter weight is provided at the bottom dead center
portion of the rotor to fix mass balance around the axis
of the drive shaft, for example.
[0006] However, to sufficiently cancel the offset load
in the above-described structure, the counter weight as
large or much mass as possible to deal with the offset
load needs to be provided, which is a factor to cause the
compressor to be large or heavy.
[0007] Furthermore, in the structure disclosed in the
publication, no consideration is given to restricting the
rotational vibration of the drive shaft.

SUMMARY OF THE INVENTION

[0008] The present invention is directed to a compres-
sor that is capable of reducing the rotational vibration or
vibration caused by the offset load around the axis of a
drive shaft of a conversion mechanism and that can be
small and lightweight.
[0009] According to the present invention, a following
feature is obtained. A compressor includes a drive shaft,

a conversion mechanism, a rotation body and a mass
body. The conversion mechanism converts rotational
motion of the drive shaft into compression motion of a
compression member in a compression mechanism.
The rotation body is provided with the drive shaft so as
to integrally rotate with the drive shaft. The drive shaft
and the rotation body have a rotational central axis. The
mass body is provided with the rotation body. The mass
body performs pendulum motion whose center is an axis
that is remote from the rotational central axis by a pre-
determined distance and that is substantially parallel
with the rotational central axis. The compressor is char-
acterized in that the mass body is provided to cancel
offset load of the conversion mechanism around the ro-
tational central axis of the drive shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The features of the present invention that are
believed to be novel are set forth with particularity in the
appended claims. The invention, together with objects
and advantages thereof, may best be understood by ref-
erence to the following description of the presently pre-
ferred embodiments together with the accompanying
drawings in which:

Fig. 1 is a cross sectional view illustrating a com-
pressor according to a first embodiment of the
present invention;

Fig. 2A is a cross sectional view illustrating a pulley
according to a first embodiment of the present in-
vention;

Fig. 2B is a cross sectional view taken along the line
II-II in Fig. 2A;

Fig. 3 is a cross sectional view illustrating a pulley
according to a second embodiment of the present
invention;

Fig. 4 is a cross sectional view illustrating a pulley
according to a third embodiment of the present in-
vention;

Fig. 5 is a cross sectional view illustrating a pulley
according to a fourth embodiment of the present in-
vention;

Fig. 6 is a cross sectional view illustrating a pulley
according to a fifth embodiment of the present in-
vention;

Fig. 7A is a cross sectional view illustrating a pulley
according to yet another embodiment of the present
invention; and

Fig. 7B is a cross sectional view taken along the line
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VII-VII in Fig. 7A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0011] A first preferred embodiment of the present in-
vention will now be described with reference to Figs. 1,
2A and 2B. Note that the left side and the right side of
Fig. 1 are the front and the rear of the compressor in
Fig. 1, respectively.
[0012] As shown in FIG. 1, a compressor C includes
a cylinder block 11, a front housing 12 joined and fixed
to the front end thereof, and a rear housing 14 joined
and fixed to the rear end of the cylinder block 11 via a
valve plate assembly 13. The cylinder block 11, the front
housing 12, the valve plate assembly 13, and the rear
housing 14 constitute the housing of the compressor C.
[0013] A crank chamber 15 is defined in a region sur-
rounded by the cylinder block 11 and the front housing
12. A drive shaft 16, which is provided so as to penetrate
the crank chamber 15, is rotatably supported in the
housing.
[0014] The front end of the drive shaft 16 is arranged
so as to penetrate a front wall of the front housing 12
and protrude outside. The front end of the drive shaft 16
is connected for operation to a vehicle engine E as an
external drive source via a pulley 17 as a rotation body
(described later) and a belt 18 partially wound around
the pulley 17.
[0015] A lug plate 19 is fixed to the drive shaft 16 so
as to integrally rotate with the drive shaft 16 in the crank
chamber 15. Thereby, the lug plate 19 has the same ro-
tational central axis as the drive shaft 16. A swash plate
20 as a cam plate is housed in the crank chamber 15.
The swash plate 20 is supported so as to be capable of
sliding and inclining with respect to an axis of the drive
shaft 16. The swash plate 20 is connected for operation
to the lug plate 19 via a hinge mechanism 21 as will be
described later.
[0016] The hinge mechanism 21 includes a pair of
support arms 19A provided so as to protrude from the
rear surface of the lug plate 19 toward the rear direction
and a pair of guide pins 20A provided so as to protrude
from the front surface of the swash plate 20 toward the
front direction. A pair of guide holes 19B are formed re-
spectively at the distal portions of the support arms 19A,
and a spherical portion 20B having a substantially
spherical shape, which is formed at each distal portion
of the guide pins 20A, is fitted into each of the guide
holes 19B movably in a sliding manner.
[0017] The swash plate 20 is capable of connecting
to the lug plate 19 for operation via the hinge mechanism
21, rotating integrally with the lug plate 19 and the drive
shaft 16 by support of the drive shaft 16, and can be
inclined with respect to a rotational central axis of the
drive shaft 16 while sliding along the rotational central
axis of the drive shaft 16.
[0018] The minimum inclination angle of the swash

plate 20 is defined by a circular clip 22 fixed to the drive
shaft 16 and a spring 23 disposed between the circular
clip 22 and the swash plate 20. Note that the minimum
inclination angle of the swash plate 20 indicates an in-
clination angle in the state where the angle made by the
swash plate 20 and the rotational central axis of the drive
shaft 16 is closest to 90°.
[0019] A plurality of cylinder bores 24 (only one is
shown in Fig. 1) are formed in the cylinder block 11 in a
penetrating manner along a direction of the rotational
central axis of the drive shaft 16. Single-head pistons
25 (compression member) are housed in the cylinder
bores 24 for reciprocation. Front and rear openings of
the cylinder bore 24 are closed by the piston 25 and the
valve plate assembly 13, and a compression chamber,
whose volume changes in accordance with the recipro-
cating motion of the piston 25, is defined in the cylinder
bore 24. Each piston 25 is firmly fixed to the outer pe-
riphery of the swash plate 20 via a pair of shoes 26. With
this configuration, the rotational motion of the drive shaft
16 is converted into reciprocating motion or compres-
sion motion of each piston 25 via the lug plate 19, the
swash plate 20, the shoes 26.
[0020] Note that piston type compression mechanism
is constituted of the drive shaft 16, the lug plate 19, the
swash plate 20, the hinge mechanism 21, the pistons
25, and the shoes 26. Further, the lug plate 19, the
swash plate 20, the hinge mechanism 21, and the shoes
26 constitute the conversion mechanism to convert the
rotational motion of the drive shaft 16 into the compres-
sion motion of the pistons 25.
[0021] A suction chamber 27 and a discharge cham-
ber 28 are defined and formed in the rear housing 14.
The front portions of the suction chamber 27 and the
discharge chamber 28 are closed by the valve plate as-
sembly 13. Refrigerant gas (fluid) in the suction cham-
ber 27 is introduced into the cylinder bore 24 (compres-
sion chamber) by the movement of each piston 25 from
the rear portion to the front portion via a suction port 29
with opening a suction valve 30, which are formed in the
valve plate assembly 13. The low pressure refrigerant
gas introduced into the cylinder bore 24 is compressed
to a predetermined pressure by the movement of the
piston 25 from the front portion to the rear portion, and
is introduced into the discharge chamber 28 via a dis-
charge port 31 with opening a discharge valve 32, which
are formed in the valve plate assembly 13.
[0022] The suction chamber 27 and the discharge
chamber 28 are connected by an external refrigerant cir-
cuit (not shown). The refrigerant discharged from the
discharge chamber 28 is introduced into the external re-
frigerant circuit. The external refrigerant circuit performs
heat exchange using the refrigerant. The refrigerant dis-
charged from the external refrigerant circuit is intro-
duced into the suction chamber 27, introduced into the
cylinder bore 24, and compressed again.
[0023] The housing is provided with a bleed passage
33 via which the crank chamber 15 communicates with
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the suction chamber 27. Additionally, the housing is pro-
vided with a supply passage 34 via which the discharge
chamber 28 communicates with the crank chamber 15.
A control valve 35 disposed on the supply passage 34
is capable of adjusting an opening degree of the supply
passage 34.
[0024] By adjusting an opening degree of the control
valve 35, the balance between an amount of high pres-
sure refrigerant gas introduced into the crank chamber
15 via the supply passage 34 and an amount of gas dis-
charged from the crank chamber 15 via the bleed pas-
sage 33 are controlled, and thus crank chamber pres-
sure Pc (inner pressure of the crank chamber 15) is de-
termined. The differential pressure between the crank
chamber pressure Pc and the inner pressure of the com-
pression chamber via the piston 25 is changed in ac-
cordance with variation of the crank pressure Pc, and
the inclination angle of the swash plate 20 is varied. As
a result, stroke distance of the piston 25, that is, dis-
charge capacity per one rotation of the drive shaft 16 is
adjusted.
[0025] Herein, while the drive shaft 16 goes into one
rotation, the state where the capacity of the compres-
sion chamber is the smallest is the state where the pis-
ton 25 is positioned at the top dead center, and the state
where the capacity of the compression chamber is the
largest is the state where the piston 25 is positioned at
the bottom dead center. Then, a portion where the piston
25 is positioned at the top dead center around the rota-
tional central axis of the drive shaft 16 is referred to as
a top dead center portion around the rotational central
axis of the drive shaft 16, and a portion where the piston
25 is positioned at the bottom dead center is referred to
as a bottom dead center portion around the rotational
central axis of the drive shaft 16.
[0026] In the present embodiment, the hinge mecha-
nism 21 is provided at the top dead center portion
around the rotational central axis of the drive shaft 16
(an upper portion of the drive shaft 16 in Fig. 1). Specif-
ically, a pair of the support arms 19A and a pair of the
pins 20A are provided at the top dead center portion
around the rotational central axis of the drive shaft 16
with respect to the lug plate 19 and the swash plate 20,
respectively.
[0027] In the lug plate 19, a counter weight 19C for
reducing the offset load of the lug plate 19 around the
rotational central axis of the drive shaft 16, which is
caused by the mass of a pair of the support arms 19A,
is provided at the bottom dead center portion around the
rotational central axis of the drive shaft 16. Further, in
the swash plate 20, a counter weight 20C for reducing
the offset load of the swash plate 20 around the rota-
tional central axis of the drive shaft 16, which is caused
by the mass of a pair of the pins 20A, is provided at the
bottom dead center portion around the rotational central
axis of the drive shaft 16.
[0028] As shown in Fig. 1 and Fig. 2B, the pulley 17
is fixed to the drive shaft 16 so as to integrally rotate with

the drive shaft 16 in the state where the pulley is rotat-
ably supported by a bearing 41 that is disposed on the
outer circumferential surface of a support cylinder 40
provided on a front outer wall surface of the front hous-
ing 12. Thereby, the pulley 17 has the same rotational
central axis as the drive shaft 16.
[0029] As shown in Figs. 1, 2A, and 2B, the pulley 17
includes a pulley body 42 made of resin. The pulley body
42 is provided with a boss 43 attached to an outer ring
of the bearing 41 and a cylindrical belt receiving portion
44 to which the belt 18 is hooked. In the pulley 17, six
recesses 45 (only one is shown in Fig. 1) as guide por-
tions are formed in an area between the boss 43 and
the belt receiving portion 44.
[0030] The recesses 45 are arranged at uniform inter-
vals in a circumferential direction of the pulley 17. Fur-
ther, three recesses 45 (a first recess 45A, a second re-
cess 45B, a third recess 45C) among the six recesses
45 are arranged at the top dead center portion around
the rotational central axis of the drive shaft 16, and the
remaining three recesses 45 (a fourth recess 45D, a fifth
recess 45E, a sixth recess 45F) are arranged at the bot-
tom dead center portion around the rotational central ax-
is of the drive shaft 16. As shown in Fig. 2A, the first
recess 45A, the second recess 45B and the third recess
45C are disposed in a clockwise direction from the left
portion of the drawing in order, at the top dead center
portion around the rotational central axis of the drive
shaft 16. Furthermore, the fourth recess 45D, the fifth
recess 45E and the sixth recess 45F are disposed in the
clockwise direction from the right portion of the drawing
in order, at the bottom dead center portion around the
rotational central axis of the drive shaft 16.
[0031] A guide surface 46, whose sectional shape on
a plane orthogonal to a rotational central axis of the pul-
ley 17 is in an arc-shape, is formed on each recess 45.
The guide surface 46 constitutes a part of an inner cir-
cumferential surface of a virtual cylinder with a radius r1
whose center is an axis that is remote from the rotational
central axis by a predetermined distance R1 and is sub-
stantially parallel with the rotational central axis.
[0032] Rollers 47 (the diameter of the roller 47 is d1
and the mass per one roller 47 is m1) as mass bodies
are housed by one in four of the six recesses 45. In other
words, the rollers 47 are housed in the three recesses
45 (the fourth recess 45D, the fifth recess 45E, the sixth
recess 45F) at the bottom dead center portion around
the rotational central axis of the drive shaft 16 and one
recess 45 (the second recess 45B) at the top dead cent-
er portion around the rotational central axis of the drive
shaft 16. Each roller 47 is made of metal (iron in the
present embodiment) of the same material (the same
density), and formed in a cylindrical shape of the same
shape and the same size, and thus setting the same
mass.
[0033] Each roller 47 is housed in a state where it can
roll in each recess 45 in the circumferential direction of
the guide surface 46 along the guide surface 46. Each
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roller 47 is prevented from falling outside each recess
by a plate 48 fixed at the opening portion (front portion)
of each recess 45 with screws, which is in a ring shape
and made of resin.
[0034] When the vehicle engine E drives the com-
pressor C, that is, during rotation of the drive shaft 16,
centrifugal force works on each roller 47, and the roller
is in the state where it contacts with the guide surface
46 (the state shown in Figs. 1, 2A and 2B). If torque fluc-
tuation caused by torsional vibration (rotational vibra-
tion) of the drive shaft 16 occurs in this state, each roller
47 starts reciprocating motion in each recess 45 along
the guide surface 46 (in the circumferential direction of
the guide surface 46). Specifically, (center of gravity of)
each roller 47 performs pendulum motion whose center
is the central axis of the inner circumferential surface of
the virtual cylinder, where the guide surface 46 consti-
tutes a part thereof. Therefore, each roller 47 serves as
a centrifugal pendulum when the vehicle engine E drives
the compressor C. In the present embodiment, arrange-
ment position, a size and a mass of the rollers 47 in the
pulley 17 are set in order to restrict the torque fluctuation
(rotational vibration) by the pendulum motion of the roll-
ers 47.
[0035] Herein, description will be made for each of the
above-described settings for the rollers 47 that serve as
the centrifugal pendulum.
[0036] The rollers 47 serve to restrict the torque fluc-
tuation (fluctuation width of the torque fluctuation) in fre-
quency equal to the natural frequency of the rollers (cen-
trifugal pendulum) 47. Therefore, the arrangement po-
sition, the size and the mass of the rollers 47 in the pulley
17 are set such that the natural frequency of the rollers
47 equals to the peak frequency of the torque fluctua-
tion, so that the torque fluctuation at the peak is restrict-
ed and overall influence by the torque fluctuation is ef-
ficiently restricted. Note that the peak of the torque fluc-
tuation indicates the peak of the fluctuation width in the
torque fluctuation, that is, rotational order component.
[0037] The frequency of the torque fluctuation and the
natural frequency of the roller 47 are proportional to an
angular velocity ω1 of the drive shaft 16, which corre-
lates with the rotational velocity of the drive shaft 16.
Further, the frequency of the torque fluctuation when the
peak of the torque fluctuation of the compressor C ap-
pears is given by a product (ω1/2π) · N of a rotational
velocity (=ω1/2π) of the drive shaft 16 per unit time and
the number of cylinders (the number of the cylinder
bores 24) N. Note that, in the compressor C, experi-
ments have found that the frequency of an nth largest
(n is a natural number) peak among peaks of the torque
fluctuation tends to show a value equivalent to the prod-
uct n · (ω1/2π) · N.
[0038] On the other hand, the natural frequency of the
rollers 47 is given by a product of the rotational velocity
(=ω1/2π) of the drive shaft 16 per unit time and a square
root value of a ratio R/r. Note that R mentioned here is
a distance between the rotational central axis of the pul-

ley 17 (a rotational body provided with a mass body that
performs pendulum motion) and the central axis of the
pendulum motion of the roller 47 (mass body), and r is
a distance between the central axis of the pendulum mo-
tion of the roller 47 and the center of gravity of the roller
47.
[0039] Therefore, by setting the square root value of
the ratio R/r equally to the value of the product n · N, it
is possible to match the frequency of the nth largest
peak in the torque fluctuation and the natural frequency
of the roller 47. This makes it possible to restrict the
torque fluctuation in the frequency of the nth largest
peak. In the present embodiment, accordingly, sizes of
R and r are set to make the square root value of the ratio
R/r equal to the value of the n · N in order to restrict the
peak in the torque fluctuation.
[0040] To efficiently restrict the torque fluctuation by
the pendulum motion of the rollers 47, torque T around
the rotational central axis of the pulley 17 worked by the
rollers 47 needs to be a size equal to the fluctuation
width of the torque fluctuation to cope with the fluctua-
tion. It is understood that the size of the torque T in the
state where the frequency of the peak in the torque fluc-
tuation and the natural frequency of the roller 47 have
matched is given by the following equation.

where m is a total mass (m=4 · m1) of all the rollers 47,
and ωa is an average angular velocity of the roller 47
when performing pendulum motion at a minute oscillat-
ing angle φ.
[0041] Note that, in the present embodiment, the cen-
tral axis of the inner circumferential surface of the virtual
cylinder, where the guide surface 46 constitutes a part
of the inner circumferential surface thereof, matches the
central axis of the pendulum motion of the roller 47 (a
fulcrum of the pendulum motion is on this central axis).
Specifically, a distance R1 between the rotational central
axis of the pulley 17 and the central axis of the inner
circumferential surface of the virtual cylinder corre-
sponds to the distance R.
[0042] Further, a distance between the central axis of
the pendulum motion of the roller 47 and the center of
gravity of the roller 47 is equal to a numerical value
where a half of a diameter d1 of the roller 47 is subtracted
from the radius r1 of inner circumferential surface of the
virtual cylinder. In other words, the difference {r1-(d1/2)}
corresponds to the distance r.
[0043] Specifically, in the present embodiment, sizes
of R1, r1 and d1 are set to make the square root value
of the ratio R1/{r1-(d1/2)}, which corresponds to the
square root value of the ratio R/r, equal to the value of
the n · N in order to restrict the peak in the torque fluc-
tuation.
[0044] Note that, in the above-described pendulum
motion, each kind of settings has been done on condi-

T=m · (ωa)2 · (R+r) · R · φ
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tion that the roller 47 is a material particle where the
mass concentrates on the center of gravity of the roller
47. Further, since the oscillating angle φ of the roller 47
in the pendulum motion is minute, during rotation of the
drive shaft 16, the roller 47 positions substantially at a
center in the circumferential direction of the pulley 17 in
each recess 45.
[0045] Next, description will be made for the operation
of the compressor C that is constituted as described
above.
[0046] When power is supplied from the vehicle en-
gine E to the drive shaft 16 via the pulley 17, the swash
plate 20 rotates together with the drive shaft 16. With
the rotation of the swash plate 20, each piston 25 recip-
rocates in a stroke corresponding to the inclination angle
of the swash plate 20, and suction, compression and
discharge of refrigerant are sequentially repeated in
each cylinder bore 24.
[0047] Note that as the opening level of the control
valve 35 becomes small, an amount of the high-pres-
sure refrigerant gas supplied from the discharge cham-
ber 28 to the crank chamber 15 via the supply passage
34 becomes small. Then, the crank chamber pressure
Pc reduces, the inclination angle of the swash plate 20
becomes large, and the discharge capacity of the com-
pressor C becomes large. On the contrary, as the open-
ing level of the control valve 35 becomes large, the
amount of the high-pressure refrigerant gas supplied
from the discharge chamber 28 to the crank chamber
15 via the supply passage 34 becomes large. Then, the
crank chamber pressure Pc increases, the inclination
angle of the swash plate 20 becomes small, and the dis-
charge capacity of the compressor C becomes small.
[0048] During the rotation of the drive shaft 16, com-
pression reactive force of refrigerant and reactive force
based on the reciprocating motion of the piston 25 are
transmitted to the drive shaft 16 via the swash plate 20
or the hinge mechanism 21, and thus the torsional vi-
bration (rotational vibration) occurs in the drive shaft 16.
The torsional vibration generates the torque fluctuation.
The torque fluctuation is a cause to generate resonance
in the compressor C itself and between external equip-
ments (such as the vehicle engine E and an auxiliary
machine) connected to the pulley 17 for operation via
the belt 18 and the compressor C.
[0049] When the torque fluctuation is generated, the
rollers 47 provided for the pulley 17 begin pendulum mo-
tion. The torque worked around the rotational central ax-
is of the pulley 17 by the pendulum motion works to re-
strict the torque fluctuation.
[0050] Further, the offset load of the pulley 17 based
on the fact that the rollers 47 are arranged at the bottom
dead center portion around the rotational central axis of
the drive shaft 16 more than the top dead center portion
works to cancel the offset load of the conversion mech-
anism, which is caused by the fact that the hinge mech-
anism 21 is provided at the top dead center portion
around the rotational central axis of the drive shaft 16.

[0051] In the first preferred embodiment, the following
effects are obtained.

(1) The pulley 17 is provided with the rollers 47 that
perform pendulum motion whose center is the axis
that is remote from the rotational central axis of the
pulley 17 by the predetermined distance R1 and is
parallel with the rotational central axis. With this
configuration, the pendulum motion of the rollers 47
restricts the rotational vibration (the torque fluctua-
tion), and the resonance generated in the compres-
sor C and between the vehicle engine E connected
to the pulley body 42 for operation via the belt 18
and the compressor C are restricted.

(2) Since a structure (such as the roller 47) for re-
stricting the rotational vibration is provided in the
pulley 17, means for restricting the rotational vibra-
tion does not need to be particularly provided inside
the housing of the compressor C. In short, the hous-
ing of the compressor C becomes compact. Struc-
ture change of the pulley 17 can change (the order
of) rotational order component that can be coped
with and the size of the torque T without changing
the structure of the housing and the compression
mechanism.

(3) In the pulley 17, the rollers 47 are provided to
cancel the offset load of the conversion mechanism
around the rotational central axis of the drive shaft
16. Therefore, vibration caused by the offset load
of the conversion mechanism is reduced. Further-
more, a size and a weight of the counter weights
19C and 20C provided for the lug plate 19 and the
swash plate 20 can be small. As a result, the com-
pressor C itself can be compact and lightweight.

(4) By disposing the rollers 47 in a part of recesses
45 among a plurality of the recesses 45 provided at
a uniform interval with each other in the circumfer-
ential direction of the pulley 17, a plurality of the roll-
ers 47 is arranged at an irregular interval in the cir-
cumferential direction. Thus, mass distribution of
the rollers 47 in the pulley 17 is set so as to be larger
at the bottom dead center portion around the rota-
tional central axis of the drive shaft 16 than the top
dead center portion. As a result, the offset load of
the conversion mechanism around the rotational
central axis of the drive shaft 16 is cancelled.

A second preferred embodiment of the present
invention will now be described with reference to
Fig. 3. The second embodiment is one where the
constitution of the rollers in the first embodiment is
changed, and is in the same constitution with the
first embodiment in other aspects. Therefore, con-
stituent parts common to the first embodiment are
added with the same reference numeral on the
drawings and overlap of explanation is omitted.
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As shown in Fig. 3, the rollers (mass body) are
housed in all (six) recesses 45 in the pulley 17 of
the present embodiment. Specifically, the rollers 47
same as the ones in the first embodiment are
housed in the recesses (the fourth recess 45D, the
fifth recess 45E, the sixth recess 45F) at the bottom
dead center portion around the rotational central ax-
is of the drive shaft 16 one by one. In addition, rollers
50 (a diameter of the roller 50 is d2) as a mass body,
whose diameter is set to be smaller than that of the
roller 47, are housed in the recesses (the first re-
cess 45A, the second recess 45B, the third recess
45C) at the top dead center portion around the ro-
tational central axis of the drive shaft 16 one by one.

The three rollers 50 are made of metal (iron in
the present embodiment) of the same material
(same density) as the roller 47. Further, each roller
50 is formed in a cylindrical shape of the same
shape and the same size, and thus setting the same
mass with each other. In other words, each roller 50
has smaller volume per unit than the roller 47, and
therefore, has smaller mass. Accordingly, mass dis-
tribution of the rollers (mass body) in the pulley 17
is set so as to be larger at the bottom dead center
portion around the rotational central axis of the drive
shaft 16 than the top dead center portion. The offset
load of the pulley 17 based on the mass distribution
works to cancel the offset load of the conversion
mechanism, which is caused by the fact that the
hinge mechanism 21 is provided at the top dead
center portion around the rotational central axis of
the drive shaft 16.

In the present embodiment, a distance between
the central axis of the pendulum motion of the roller
50 and the center of gravity of the roller 50 is equal
to a numerical value where a half of a diameter d2
of the roller 50 is subtracted from the radius r1 of
the inner circumferential surface of the virtual cylin-
der of the guide surface 46. In other words, the dif-
ference {r1-(d2/2)} corresponds to the distance r.
The value of the ratio R/r regarding the roller 50 is
smaller than that regarding the roller 47. According-
ly, the roller 50 copes with rotational order compo-
nent of lower order than the roller 47. Specifically,
the pendulum motion of the roller 50 restricts the
torque fluctuation width in the rotational order com-
ponent of lower order than the rotational order com-
ponent corresponding to the roller 47.

In the second preferred embodiment, the fol-
lowing effects are obtained in addition to the same
effects as the above-described effects (1) to (3).

(5) By changing the diameter (that is, volume) of a
part of rollers among a plurality of the rollers from
that of the other rollers, the mass per unit a part of
rollers among a plurality of the rollers is made dif-
ferent from that of the other rollers. Thus, the mass
distribution of the rollers in the pulley 17 is set so as

to be larger at the bottom dead center portion
around the rotational central axis of the drive shaft
16 than the top dead center portion. Therefore, the
offset load of the conversion mechanism around the
rotational central axis of the drive shaft 16 is can-
celled.

(6) The values of the ratio R/r in each roller (47, 50)
can be made different from each other by the diam-
eter difference between the roller 50 and the roller
47. This arrangement can cope with a plurality of
rotational order component in the rotational vibra-
tion.

(7) A rotational order component corresponding to
the rollers 47, which are arranged at the bottom
dead center portion around the rotational central ax-
is of the drive shaft 16, is set in a higher order than
the rotational order component corresponding to
the rollers 50, which are arranged at the top dead
center portion. In the present embodiment, this is
realized by setting the diameter d2 of the roller 50
smaller than the diameter d1 of the roller 47 and by
making the value of the distance r regarding the roll-
er 50 larger than the value of the distance r regard-
ing the roller 47. In other words, setting the rotation-
al order component corresponding to the roller 47
in the higher order than the rotational order compo-
nent corresponding to the roller 50 is suitable for
making the mass distribution at the bottom dead
center portion around the rotational central axis of
the drive shaft 16 larger than that of the top dead
center portion.

A third preferred embodiment of the present in-
vention will now be described with reference to Fig.
4. The third embodiment is one where the constitu-
tion of the recesses in the second embodiment is
changed, and is in the same constitution with the
second embodiment in other aspects. Therefore,
constituent parts common to the second embodi-
ment are added with the same reference numeral
on the drawings and overlap of explanation is omit-
ted.

As shown in Fig. 4, in the pulley 17 of the
present embodiment, the arrangement positions of
the recesses (the first recess 45A, the second re-
cess 45B, the third recess 45C) in the pulley body
42 at the top dead center portion around the rota-
tional central axis of the drive shaft 16 and the
shapes of the recesses are different from those in
the pulley 17 of the second embodiment. Specifical-
ly, a radius r2 of the inner circumferential surface of
the virtual cylinder that constitutes each guide sur-
face 46 of the recesses (the first recess 45A, the
second recess 45B, the third recess 45C) is set to
be smaller than the radius r1 of the inner circumfer-
ential surface of the virtual cylinder that constitutes
each guide surface 46 of the recesses (the fourth
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recess 45D, the fifth recess 45E, the sixth recess
45F) at the bottom dead center portion around the
rotational central axis of the drive shaft 16. Further,
a distance R2 between the central axis of the inner
circumferential surface of the virtual cylinder re-
garding the recesses (the first recess 45A, the sec-
ond recess 45B, the third recess 45C) and the ro-
tational central axis of the pulley 17 (equivalent to
the distance R in the ratio R/r) is set to be smaller
than the distance R1 regarding the recesses (the
fourth recess 45D, the fifth recess 45E, the sixth re-
cess 45F).

In the present embodiment, the distance r (dis-
tance r at the ratio R/r) regarding the recesses (the
first recess 45A, the second recess 45B, the third
recess 45C) and the rollers 50 cope with a differ-
ence {r2-(d2/2)}. In the present embodiment, the dis-
tances (radii) (R2, r2) are set such that values of ra-
tio R/r in the recesses (the first recess 45A, the sec-
ond recess 45B, the third recess 45C) and the re-
cesses (the fourth recess 45D, the fifth recess 45E,
the sixth recess 45F) become equal. In other words,
the both rollers (47, 50) of the present embodiment
cope with only one rotational order component.

In the present embodiment, although the ca-
pacity of the recesses (the first recess 45A, the sec-
ond recess 45B, the third recess 45C) is smaller
than the capacity of the recesses (the fourth recess
45D, the fifth recess 45E, the sixth recess 45F),
lightened metal in the vicinity of each recess 45 pre-
vents the pulley body 42 from having the offset load
around the rotational central axis of the drive shaft
16. Furthermore, in the present embodiment, diam-
eters of the support cylinder 40, the bearing 41, and
the boss 43 are set to be smaller comparing to the
second embodiment in order to make the distance
R2 regarding the recesses (the first recess 45A, the
second recess 45B, the third recess 45C) smaller
than the distance R1 regarding the recesses (the
fourth recess 45D, the fifth recess 45E, the sixth re-
cess 45F).

In the present third embodiment, the following
effects are obtained in addition to the effects same
as the above-described effects (1) to (3) and (5).

(8) In the pulley 17 of the present embodiment, a
constitution is made such that the rollers are housed
in all the recesses 45 and all the rollers cope with
one rotational order component. Accordingly, a total
mass of the rollers, which is capable of coping with
one rotational order component, is relatively easily
secured. Therefore, this constitution is particularly
effective when controlling the torque fluctuation in
one particular rotational order component in the
case where the torque fluctuation width of the one
particular rotational order component is prominently
larger comparing to another rotational order com-
ponent.

A fourth preferred embodiment of the present
invention will now be described with reference to
Fig. 5. The fourth embodiment is one where the
numbers of the rollers and the recesses in the first
embodiment is changed, and is in the same consti-
tution with the first embodiment in other aspects.
Therefore, constituent parts common to the first em-
bodiment are added with the same reference nu-
meral on the drawings and overlap of explanation
is omitted.

As shown in Fig. 5, seven recesses 45 are pro-
vided for the pulley 17 of the present embodiment,
and the rollers 47 are housed in all the recesses 45.
The recesses 45 at the bottom dead center portion
around the rotational central axis of the drive shaft
16 are increased by one comparing to the first em-
bodiment. Specifically, a seventh recess 45G is pro-
vided in addition to the recesses (the fourth recess
45D, the fifth recess 45E, the sixth recess 45F) at
the bottom dead center portion around the rotation-
al central axis of the drive shaft 16. The values of
distances (radii) R1, r1 and the value of the diameter
d1 of the roller 47 regarding the seventh recess 45G
are set equally to those of the other recesses 45
and the rollers 47.

In the bottom dead center portion around the
rotational central axis of the drive shaft 16, the re-
cesses (the fourth recess 45D, the fifth recess 45E,
the sixth recess 45F, the seventh recess 45G) are
arranged at uniform intervals with respect to the cir-
cumferential direction of the pulley 17. During the
rotation of the pulley 17, the rollers 47 housed in the
recesses (the fourth recess 45D, the fifth recess
45E, the sixth recess 45F, the seventh recess 45G)
do not position at the top dead center portion around
the rotational central axis of the drive shaft 16.

In the present fourth embodiment, the following
effects are obtained in addition to the effects same
as the above-described effects (1) to (3) and (8).

(9) The number of the recesses 45 at the bottom
dead center portion is increased with respect to the
top dead center portion around the rotational central
axis of the drive shaft 16, all the recesses 45 house
the mass bodies (rollers 47), and thus a plurality of
the mass bodies (rollers 47) is arranged at an irreg-
ular interval in the circumferential direction of the
pulley 17. With this arrangement, the mass distribu-
tion of the mass bodies (rollers 47) in the pulley 17
is set so as to be larger at the bottom dead center
portion around the rotational central axis of the drive
shaft 16 than the top dead center portion. As a re-
sult, the offset load of the conversion mechanism
around the rotational central axis of the drive shaft
16 is cancelled.

A fifth preferred embodiment of the present in-
vention will mow be described with reference to Fig.
6. The fifth embodiment is one where the numbers,
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the shapes and the arrangement positions of the
rollers and the recesses in the third embodiment are
changed, and is in the same constitution with the
third embodiment in other aspects. Therefore, con-
stituent parts common to the third embodiment are
added with the same reference numeral on the
drawings and overlap of explanation is omitted.

As shown in Fig. 6, eight recesses 45 are pro-
vided for the pulley 17 of the present embodiment.
The constitution of the recesses (the first recess
45A, the second recess 45B, the third recess 45C)
at the top dead center portion around the rotational
central axis of the drive shaft 16 is the same as the
third embodiment. On the other hand, the number
of the recesses 45 at the bottom dead center portion
around the rotational central axis of the drive shaft
16 is increased by two comparing to the third em-
bodiment. Specifically, recesses (the seventh re-
cess 45G, eighth recess 45H) are provided in addi-
tion to the recesses (the fourth recess 45D, the fifth
recess 45E, the sixth recess 45F) at the bottom
dead center portion around the rotational central ax-
is of the drive shaft 16. The recesses (the fourth re-
cess 45D, the fifth recess 45E, the sixth recess 45F,
the seventh recess 45G, the eighth recess 45H) are
arranged at uniform intervals in the circumferential
direction of the pulley 17.

The radius of the inner circumferential surface
of the virtual cylinder regarding the recesses (the
fourth recess 45D, the fifth recess 45E, the sixth re-
cess 45F, the seventh recess 45G, the eighth re-
cess 45H) are set equally to the radius r2 regarding
the recesses (the first recess 45A, the second re-
cess 45B, the third recess 45C) (hereinafter, the ra-
dius regarding the recesses (the fourth recess 45D,
the fifth recess 45E, the sixth recess 45F, the sev-
enth recess 45G, the eighth recess 45H) is de-
scribed as r2 as well). Further, a distance R3 be-
tween the central axis of the inner circumferential
surface of the virtual cylinder regarding the recess-
es (the fourth recess 45D, the fifth recess 45E, the
sixth recess 45F, the seventh recess 45G, the
eighth recess 45H) and the rotational central axis
of the pulley 17 (equivalent to the distance R in the
ratio R/r) is set to be larger than the distance R2
regarding the recesses (the first recess 45A, the
second recess 45B, the third recess 45C).

In the present embodiment, the rollers 50 hav-
ing the same constitution as the roller 50 housed in
the recesses (the first recess 45A, the second re-
cess 45B, the third recess 45C) in the third embod-
iment are housed in all the recesses 45 one by one.
In the embodiment, the distance r (distance r at the
ratio R/r) regarding all the recesses 45 and the roll-
ers 50 corresponds to the difference {r2-(d2/2)}.
Since the distance R3 is set to be larger than the
distance R2, the value of the ratio R/r regarding the
rollers 50 housed in the recesses (the fourth recess

45D, the fifth recess 45E, the sixth recess 45F, the
seventh recess 45G, the eighth recess 45H) is larg-
er than the one regarding the rollers 50 housed in
the recesses (the first recess 45A, the second re-
cess 45B, the third recess 45C). Therefore, the roll-
ers 50 at the bottom dead center portion around the
rotational central axis of the drive shaft 16 cope with
the rotational order component of the higher order
than the rollers 50 at the top dead center.

In the fifth preferred embodiment, the following
effects are obtained in addition to the effects same
as the above-described effects (1) to (3) and (9).

(10) In a part of a plurality of the rollers 50, a dis-
tance between the center of a pendulum motion and
the rotational central axis of the pulley 17 is different
from that of the other rollers 50. The difference of
the distance (the difference between the distance
R3 and the distance R2) enables to cope with a plu-
rality of rotational order component in the rotational
vibration. Further, in the rollers 50 where the dis-
tance is relatively large (the rollers 50 at the bottom
dead center portion around the rotational central ax-
is of the drive shaft 16), the larger number of ar-
rangement and arrangement space can be easily
secured for the rollers 50 in the circumferential di-
rection of the pulley 17 comparing to the rollers 50
where the distance is relatively small (the rollers 50
at the top dead center portion around the rotational
central axis of the drive shaft 16). In other words,
the mass distribution of the rollers 50 around the
rotational central axis of the drive shaft 16 can be
easily made to be irregular.

(11) The rotational order component corresponding
to the rollers 50 arranged at the bottom dead center
portion around the rotational central axis of the drive
shaft 16 is set in the higher order than the rotational
order component corresponding to the rollers 50 ar-
ranged at the top dead center portion. In the present
embodiment, this is realized by setting the distance
R3 regarding the rollers 50 at the bottom dead cent-
er portion around the rotational central axis of the
drive shaft 16 to be larger than the distance R2 re-
garding the rollers 50 at the top dead center portion.
Therefore, the larger number of arrangement and
arrangement space can be easily secured for the
rollers 50 in the circumferential direction of the pul-
ley 17 with regard to the rollers 50 at the bottom
dead center portion around the rotational central ax-
is of the drive shaft 16. In other words, setting the
rotational order component corresponding to the
rollers 50 at the bottom dead center portion around
the rotational central axis of the drive shaft 16 in the
higher order than the rotational order component
corresponding to the rollers 50 at the top dead cent-
er portion is suitable for making the mass distribu-
tion of the rollers 50 at the bottom dead center por-
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tion to be larger than that of the top dead center por-
tion.

[0052] Embodiments are not limited to the above-de-
scribed ones, but may be in the following modes, for ex-
ample.
[0053] In alternative embodiments to the preferred
embodiments, in the pulley 17, if the mass distribution
of the rollers (mass body) at the bottom dead center por-
tion around the rotational central axis of the drive shaft
16 is set larger than the one at the top dead center por-
tion, the rotational order component corresponding to
the rollers at the bottom dead center portion may be set
at the lower order than the rotational order component
corresponding to the rollers at the top dead center por-
tion.
[0054] In alternative embodiments to the preferred
embodiments, in the pulley 17, if the mass distribution
of the rollers (mass body) at the bottom dead center por-
tion around the rotational central axis of the drive shaft
16 is set to be larger than the one at the top dead center
portion, the mass per unit of the rollers at the bottom
dead center portion may be set to be smaller than the
mass per unit of the rollers at the top dead center por-
tion.
[0055] In alternative embodiments to the preferred
embodiments, in the pulley 17, if the mass distribution
of the rollers (mass body) at the bottom dead center por-
tion around the rotational central axis of the drive shaft
16 is set to be larger than the one at the top dead center
portion, the number of the rollers at the bottom dead
center portion may be set to be smaller than the number
of the rollers at the top dead center portion.
[0056] In alternative embodiments to the preferred
embodiments, a length in a direction of the rotational
central axis for a part of a plurality of the rollers (47, 50)
may be different from the other rollers. Accordingly, the
mass per unit for a part of a plurality of the rollers (47,
50) can be made different from the other rollers by the
difference in lengths. Therefore, the mass difference
can cancel the offset load of the conversion mechanism
around the rotational central axis of the drive shaft 16.
According to the present structure, the mass per unit can
be made different from each other even if the diameters
of the rollers (47, 50) are set in a uniform size, for ex-
ample. In this case, a structure is made as shown in Fig.
7. The structure of Fig. 7 is one where the number of the
rollers 47 and the length in the direction of the rotational
central axis of a part of the rollers 47 are changed in the
first embodiment. Specifically, the rollers 47 are housed
in all the recesses 45. Further, the length (L2) in the di-
rection of the rotational central axis of the recesses (the
fourth recess 45D, the fifth recess 45E, the sixth recess
45F) is set to be longer than the length (L1) in the direc-
tion of the rotational central axis of the recesses (the
first recess 45A, the second recess 45B, the third recess
45C). Note that the diameters of all the rollers 47 are set
equally (d1). Thus, the mass distribution of the rollers 47

in the pulley 17 is set to be larger at the bottom dead
center portion around the rotational central axis of the
drive shaft 16 than the top dead center portion.
[0057] In alternative embodiments to the preferred
embodiments, material for a part of a plurality of the roll-
ers (47, 50) may be material having different density
from the other rollers. This can make the mass per unit
for a part of a plurality of the rollers (47, 50) different
from the other rollers. Therefore, the mass difference
can cancel the offset load of the conversion mechanism
around the rotational central axis of the drive shaft 16.
According to the present structure, the mass per unit can
be made different from each other even if the shape and
the size of the rollers (47, 50) are the same, for example.
[0058] In alternative embodiments to the preferred
embodiments, the rollers (47, 50) may be formed using
copper, tungsten.
[0059] In alternative embodiments to the preferred
embodiments, the pulley body 42 may be formed using
metal.
[0060] In alternative embodiments to the preferred
embodiments, in the pulley body 42, the mass distribu-
tion of the pulley body 42 around the rotational central
axis of the drive shaft 16 may be adjusted by varying the
shape of the lightened metal.
[0061] In alternative embodiments to the preferred
embodiments, the mass body may be formed in a spher-
ical shape.
[0062] In the above-described embodiments, the roll-
ers (47, 50) that roll along the guide surface 46 of the
recesses 45 formed in the pulley 17 are made to perform
pendulum motion. In alternative embodiments to the
preferred embodiments, the pulley may be provided with
mass bodies that perform pendulum motion using a sup-
port shaft fixed to the pulley as a fulcrum. Furthermore,
the mass body itself is provided with the support shaft,
and the support shaft may be inserted into a hole formed
on the pulley to support the mass body on the pulley in
such a manner that pendulum motion can be performed.
[0063] In the above-described embodiments, a plural-
ity of mass bodies is provided for the rotor. In alternative
embodiments to the preferred embodiments, a structure
where only one mass body is provided may be used. In
this case, the one mass body is provided so as to cancel
the offset load of the conversion mechanism around the
rotational central axis of the drive shaft 16.
[0064] In the above-described embodiments, the
mass bodies are provided to cope with one or two rota-
tional order component. In alternative embodiments to
the preferred embodiments, the mass bodies may be
structured to cope with three or more rotational order
component.
[0065] In the above-described embodiments, the ratio
R/r is set to cope with the rotational order component in
the rotational vibration that the compressor C gener-
ates. In alternative embodiments to the preferred em-
bodiments, for example, the ratio R/r may be set in order
to cope with the rotational order component in the rota-
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tional vibration that the vehicle engine E or the auxiliary
machine (a rotary machine such as an oil pump for pow-
er steering), which are connected to the compressor C
for operation via power transmission member such as
the belt 18, generates.
[0066] In alternative embodiments to the preferred
embodiments, in the compressor C, means for assem-
bly and positioning in the circumferential direction of the
drive shaft 16 between the pulley 17 and the drive shaft
16 may be provided. With this means, working efficiency
is improved when the pulley 17 is assembled on the
drive shaft 16.
[0067] In alternative embodiments to the preferred
embodiments, the cylinder bores 24 in the compressor
C may be set in any number. Generally, the number of
the cylinder bores 24 is set to any of 3 to 7 for the com-
pressor used in a vehicle air conditioner in many cases.
Further, when the number of the cylinder bores 24 is set
to 3, the torque fluctuation quantity of rotational vibration
in the drive shaft 16 tends to increase comparing to the
case where the number is set to 4 or more. In other
words, rotational vibration restricting effect by the mass
bodies works particularly efficiently in the compressor
where the number of the cylinder bores 24 is set to 3.
[0068] In alternative embodiments to the preferred
embodiments, the pulley 17 may be provided for a dou-
ble-head piston type compressor where double-head
pistons perform compression operation in the cylinder
bores provided on both front and rear sides sandwiching
the crank chamber, not for a single-head piston type
compressor where single-head piston performs com-
pression operation.
[0069] In alternative embodiments to the preferred
embodiments, the compressor C may be a type in which
a cam plate is supported by the drive shaft so as to rotate
and wobble with respect to the drive shaft, which is a
wobble type compressor, for example, instead of the
structure in which the cam plate (swash plate 20) inte-
grally rotates with the drive shaft 16.
[0070] In all the above-described embodiments, an
application example of the invention to a piston type
compressor in which pistons perform reciprocating mo-
tion is shown. In alternative embodiments to the pre-
ferred embodiments, the invention may be applied for a
rotary type compressor such as a scroll type compres-
sor.
[0071] In alternative embodiments to the preferred
embodiments, a sprocket and a gear may be applied as
the rotation body other than the pulley.
[0072] In alternative embodiments to the preferred
embodiments, the rotation body may be applied for a
rotational member housed in the housing of the com-
pressor C. For example, the mass body may be provid-
ed for the lug plate 19 connected for operation to the
drive shaft 16 in the housing or for another member par-
ticularly provided, and thus the rotational vibration on
the drive shaft 16 may be restricted.
[0073] In alternative embodiments to the preferred

embodiments, the central axis of the pendulum motion
of the mass body may not necessarily be parallel with
the rotational central axis of the rotation body provided
with the mass body. In this case, the central axis of the
pendulum motion may be inclined with respect to the
rotational central axis of the rotation body within a scope
where a desired effect can be obtained in restriction of
the transferred torque fluctuation. Note that a distance
Rs (described below) is set as a distance between the
center of the pendulum motion and the rotational central
axis of the rotation body, for example, in the state where
the central axis of the pendulum motion is inclined with
respect to the rotational central axis of the rotation body.
Specifically, a distance between an intersectional point
made by a plane, which is perpendicular to the central
axis of the pendulum motion and passes the center of
gravity of the mass body, and the central axis of the pen-
dulum motion, and the rotational central axis of the ro-
tation body is set as the distance Rs.
[0074] Therefore, the present examples and embod-
iments are to be considered as illustrative and not re-
strictive and the invention is not to be limited to the de-
tails given herein but may be modified within the scope
of the appended claims.
[0075] A compressor includes a drive shaft, a conver-
sion mechanism, a rotation body and a mass body. The
conversion mechanism converts rotational motion of the
drive shaft into compression motion of a compression
member in a compression mechanism. The rotation
body is provided with the drive shaft so as to integrally
rotate with the drive shaft. The drive shaft and the rota-
tion body have a rotational central axis. The mass body
is provided with the rotation body. The mass body per-
forms pendulum motion whose center is an axis that is
remote from the rotational central axis by a predeter-
mined distance and that is substantially parallel with the
rotational central axis. The compressor is characterized
in that the mass body is provided to cancel offset load
of the conversion mechanism around the rotational cen-
tral axis of the drive shaft.

Claims

1. A compressor including a drive shaft, a conversion
mechanism, a rotation body and a mass body, the
conversion mechanism converting rotational mo-
tion of the drive shaft into compression motion of a
compression member in a compression mecha-
nism, the rotation body being provided with the drive
shaft so as to integrally rotate with the drive shaft,
the drive shaft and the rotation body having a rota-
tional central axis, the mass body being provided
with the rotation body, the mass body performing
pendulum motion whose center is an axis that is re-
mote from the rotational central axis by a predeter-
mined distance and that is substantially parallel with
the rotational central axis, characterized in that:
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the mass body is provided to cancel offset load
of the conversion mechanism around the rota-
tional central axis of the drive shaft.

2. The compressor according to claim 1, wherein a
plurality of the mass bodies is provided and is ar-
ranged at an irregular interval in a circumferential
direction of the rotation body.

3. The compressor according to claims 1 or 2, wherein
a plurality of the mass bodies is provided, mass per
unit of a part of the mass bodies being different from
that of the other mass bodies.

4. The compressor according to claim 3, wherein vol-
ume of a part of the mass bodies is different from
that of the other mass bodies.

5. The compressor according to claim 4, wherein the
mass body is a cylindrical-shaped roller movably
disposed along a guide surface, the guide surface
being formed on the rotation body and having an
arc-shaped sectional surface, a diameter of a part
of the mass bodies being different from that of the
other mass bodies.

6. The compressor according to claims 4 or 5, wherein
the mass body is the cylindrical-shaped roller mov-
ably disposed along a guide surface, the guide sur-
face being formed on the rotation body and having
an arc-shaped sectional surface, a length in the ax-
ial direction of a part of the mass bodies being dif-
ferent from that of the other mass bodies.

7. The compressor according to any of claims 3 to 6,
wherein the material of a part of the mass bodies
has different density from the other mass bodies.

8. The compressor according to any one of claims 1
to 7, wherein a plurality of the mass bodies is pro-
vided, a part of the mass bodies has a different dis-
tance between the center of pendulum motion of the
mass bodies and the rotational central axis from the
other mass bodies.

9. The compressor according to any one of claims 1
to 8, wherein the compression mechanism is a pis-
ton type compression mechanism including a plu-
rality of pistons as the compression member around
the rotational central axis, the conversion mecha-
nism including a lug plate, a swash plate and a
shoe, the lug plate also having the rotational central
axis, the lug plate being fixed to the drive shaft so
as to integrally rotate with the drive shaft, the swash
plate being coupled to the lug plate so as to inte-
grally rotate with the lug plate via a hinge mecha-
nism, the hinge mechanism being provided at a top
dead center portion around the rotational central ax-

is, the shoe being located between the piston and
the swash plate, the swash plate being supported
by the hinge mechanism so as to incline with re-
spect to the rotational central axis, mass distribution
of the mass bodies being set to be larger at a bottom
dead center portion than the top dead center por-
tion.

10. The compressor according to claim 9, wherein a
plurality of the mass bodies is provided, the number
of mass bodies being set to be larger at the bottom
dead center portion than the top dead center portion
on the rotation body.

11. The compressor according to claims 9 or 10, where-
in a plurality of the mass bodies is provided, mass
per unit of the mass bodies arranged at the bottom
dead center portion being set to be larger than the
mass per unit of the mass bodies arranged at the
top dead center portion.

12. The compressor according to any of claims 9 to 11,
wherein a plurality of the mass bodies is provided,
a rotational order component corresponding to the
mass bodies arranged at the bottom dead center
portion being set at a higher order than a rotational
order component corresponding to the mass bodies
arranged at the top dead center portion.
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