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Description

The present invention relates to an apparatus
for controlling a sliding-vane rotary compressor
suitable for use in an automotive air conditioning
system and including a mechanism for adjusting
displacement thereof. Such apparatus is described
in the pre-characterising part of claim 1.

There are known various adjustment mecha-
nisms incorporated in a sliding-vane rotary com-
pressor for adjusting the displacement of such
compressor. From the apparatus forming the start-
ing point of the invention (US-A-4 557 670) it is
known to position an control valve in a communica-
tion line between high pressure and low pressure
chambers of the compressor. Such control valve
has an electric on-off means the operation of which
is confrolled by control means on the basis of
internal and external thermal load conditions de-
tected by different sensors, here by a pressure
detector and by a temperature detector.

In another prior art an internal control system
using a pressure-operated control valve is provided
(US-A-4 060 343). This is done in an adjustment
mechanism comprising an adjustment member to
adjust the compression starting position with pres-
sure retaining portions in the backside of this ad-
justment member and a pair of arcuate guide
grooves in a side block.

The object of the present invention is to pro-
vide an apparatus for controlling a variable dis-
placement compressor relyably without causing ob-
jectionable delay in controlling operation, being
simple in construction and capable of effecting a
fine control of the compressor.

Above object is achieved by means of the
features of the characterising part of claim 1. The
combination of the specific adjustment means with
pressure-retaining portions and arcuate guide
grooves with the electric on-off means controlling
the high pressure from the high pressure chambers
thus formed results in the capability of a com-
prehensive fine control of the compressor without
causing objectionable delay in controlling opera-
tion.

With this construction, both internal and exter-
nal displacement controls of the compressor are
effected by a single controller. Thus, the apparatus
as a whole is simple in construction.

Many other advantages and features of the
present invention will become manifest to those
versed in the art upon making reference to the
detailed description and the accompanying sheets
of drawings in which preferred structural embodi-
ments incorporating the principles of the present
invention are shown by way of illustrative example.

FIG. 1 is a schematic view showing the gen-

eral construction of a refrigeration cy-
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cle incorporating a sliding-vane rotary
compressor employed in a controller
for variable displacement compres-
sors according to the present inven-
tion;

FIG. 2 is a cross-sectional view taken along
line V-V of FIG. 1;

FIG. 3 is a cross-sectional view taken along
line VI - VI of FIG. 1;

FIG. 4 is a cross-sectional view taken along
line VII - VIl of FIG. 1;

FIG. 5 is a cross-sectional view taken along
line VIII - VIII of FIG. 1;

FIG. 6 is a block diagram showing a control-
ler according to one embodiment; and

FIG. 7 is a block diagram showing a control-

ler according to another embodiment.

FIG. 1 shows the general construction of a
refrigeration cycle in which a sliding-vane rotary
compressor (variable displacement compressor) is
incorporated. The compressor includes a housing
67 composed of a tubular casing 68 opening at one
end and a shell 9a connected by bolts (not shown)
o the casing 68 so as to close the open end of the
casing 68. The casing 68 has a discharge port 13
disposed on the rear side thereof and extending
through an upper wall of the casing 68 for dis-
charging a refrigerant gas acting as a heat fransfer-
ring medium. The shell 9a has a refrigerant gas
intake port 12 formed in an upper wall thereof. The
discharge port 13 and the intake port 12 are held in
fluid communication with a high pressure chamber
11 and a low pressure chamber 10, respectively.

The housing 67 contains a compressor body
69 which essentially comprises a cylinder 1, a pair
of side blocks 7a, 7b connected to the cylinder 1 to
close the opposite open ends of the cylinder 1, a
substantially cylindrical rotor 2 rotatably disposed
in the cylinder 1, and a drive shaft 4 connected to
the rotor 2 for rotating the latter. The drive shaft 4
is rotatably supported by a pair of radial bearings
14a (only one appearing with the side block 7a)
mounted in the respective side blocks 7a, 7b.

As shown in FIG. 2, the cylinder 1 includes an
elliptical inner wall which defines jointly with the
outer peripheral wall of the rotor 2 a pair of operat-
ing spaces 3a, 3b disposed in diametrically op-
posite symmetrical relation.

The rotor 2 has a plurality (four in the illus-
trated embodiment) of radial slots 5 circumferen-
tially spaced at equal angular intervals, and vanes
6 movably inserted in the respective slots 5.

The side block 7a has a pair of diametrically
opposite symmetrical intake holes 16a, 16b, as
shown in FIGS. 2 through 5. The intake holes 16a,
16b are located at respective positions in which
compression chambers 8, which are defined by
and between the cylinder 1, rotor 2, vanes 6 and
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side blocks 7a, 7b, becomes maximum in volu-
metric size. The intake holes 16a, 16b extend
through the thickness of the side block 7a so that
the compression chambers 8 are communicatable
through the intake holes 16a, 16b with a low pres-
sure chamber 10 defined between the shell 9a and
the side block 7a.

The cylinder 1 has a pair of discharge holes
17a, 17b extending through its confronting periph-
eral wall portions and connecting therethrough the
compression chambers 8 and a high pressure
chamber 11 which is defined in the casing 68. The
discharge holes 17a, 17b have disposed theein a
pair of delivery valves 20a, 20b and associated
stoppers 21a, 21b.

The side block 7a, as shown in FIG. 5, has
formed in its one surface an annular groove 23
facing the rotor 2. The groove 23 has a pair of
arcuate by-pass ports 70, 70 disposed in diamet-
rically opposite symmetrical relation for connecting
therethrough the compression chambers 8 and the
low pressure chamber 10. The open area of the by-
pass ports 70, 70 is adjusted by a ring-like adjust-
ment member 22 which is rotatably fitted in the
annular groove 23 and is angularly movable in
either direction. The adjustment member 22 in-
cludes a paid of cut-out recesses 24a, 24b extend-
ing arcuately along the outer peripheral edge there-
of and disposed in diametrically opposite symmet-
rical relation. The adjustment member 22 further
includes a pair of integral tongue-like pressure-
retaining portions 26a, 26b extending from one of
its opposite surfaces and disposed in diametrically
opposite symmetrical relation. The pressure-retain-
ing portions 26a, 26b are slidably fitted in a pair of
arcuate guide grooves 27a, 27b. With the pressure-
retaining portions 26a, 26b, the guide grooves 27a,
27b are each divided into first and second pressure
chambers 28a, 28a'; 28b, 28b' disposed on op-
posite sides of the corresponding pressure-retain-
ing portion 26a, 26b. The first pressure chambers
28a, 28b communicate with the low pressure cham-
ber 10 via the intake holes 16a, 16b and the by-
pass ports 70. One of the second pressure cham-
bers (Pc chamber) 28a° communicates with the
high pressure chamber 11 via an orifice 34. The
second pressure chambers 28a’, 28b' are held in
communication with each other via a connecting
passage 30. The orifice 34 is disposed between the
second pressure chamber 28a’ and the high pres-
sure chamber 11.

A seal member 29 of a specific design is fitted
over a central portion of one surface of the adjust-
ment member 22 and also over opposite edges of
each of the pressure-retaining portions 26a, 26b.
With this seal member 29, there are provided her-
metic seals between the first and second pressure
chambers 28a, 28a’; 28b, 28b’ and between the
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central portion of the adjustment member 22 and a
central portion of the annular groove 23 in the side
block 7a.

The adjustmemt member 22 is urged by a
biasing means composed of a spring 25 to turn in
one direction (counterclockwise direction in FIG. 5)
to enlarge the open area of the by-pass ports 70.
The spring 25 is fitted around a central cylindrical
boss 7a extending from she side block 7a toward
the low pressure chamber 10. The spring 25 is
connected at one end to the central boss 7a" and at
the other end to the adjustment member 22.

The second pressure chamber 28b’, as shown

in FIG. 3, is held in communication with the low
pressure chamber 10 via a first high pressure
guide passage 32 in which a solenoid valve (on-off
means) 71 is disposed.
The valve 71 is opened upon energization and
includes a housing 72, an exciting coil 45 disposed
in the housing 72, a needle valve element 47
movable to open and close the first high pressure
guide passage 32, and a valve spring 73 for urging
the needle valve element 47 in a direction to close
the valve. In response to energization and de-
energization of the exciting coil 45, the needle
valve element 47 of the solenoid valve 71 opens
and closes the first high pressure guide passage
32 to thereby selectively make and block the com-
munication between the low pressure chamber 10
and the high pressure chamber 11 through the first
high pressure guide passage 32, the second pres-
sure chamber 28b', the connecting passage 30, the
second pressure chamber 28a’, and the orifice 34.

The sliding-vane rotary compressor constitutes
part or the refrigeration system or cycle shown in
FIG. 1. To this end, the discharge port 13 of the
compressor is connected through a line 75 to the
inlet of a condenser 74, the outlet of which is
connected to the inlet of an expansion valve 79
successively through a line 76, a reservoir 77 and a
line 78. The outlet of the expansion valve 79 is
connected via a line 80 to the inlet of an evaporator
81, the outlet of which is connected via a line 82 fo
the intake port 12 of the compressor. The expan-
sion valve 79 is connected through capillary tube
84 to a thermo-sensing tube 83 closely juxtaposed
on the line 82 at the cutlet side or the evaporator
81.

FIG. 6 is a block diagram showing a controller,
wherein the reference numeral 55 denotes a sensor
means for detecting both external and internal ther-
mal load conditions of the air conditioning system
including a power source of the compressor. The
sensor means 55 is composed of an external sen-
sor means 55a for detecting the external thermal
load conditions, and an internal sensor means 55b
for detecting the internal thermal load conditions.
The external sensor means 55a comprises an en-
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gine cooling water temperature switch 56, an accel-
erator switch 57 and an evaporator outlet switch 58.
The engine water temperature switch 56 is dis-
posed in a device for cooling an engine (not
shown) and is adapted to be turned on when the
temperature of engine cooling water exceeds a
preset value. The accelerator switch 57 is disposed
adjacent to an accelerator pedal (not shown) and is
adapted to be turned on when the step-in or de-
pressing angle exceeds a predetermined value.
The engine cooling water temperature switch 56
and the accelerator switch 57 have fixed contacts
56a, 57a, respectively, connected to ground level.
Movable contacts 56b, 57b of these swiiches 56,
57 are connected, in negative logic, to the input
side of an OR gate or circuit 60. A pair of DC
power sources DC5V is connected via resistors to
the junctions, respectively, between the engine
cooling water temperature switch 56 and the OR
circuit 60 and between the accelerator switch 57
and the OR circuit 60. The evaporator outlet switch
58 is disposed adjacent to the outlet of the evap-
orator 81 and is adapted to be turned on when the
pressure Pe of the regrigerant gas at the evapora-
tor outlet exceeds a preset value. The evaporator
switch 58 has a grounded fixed contact 58a and a
movable contact 58b connected to the input side of
a first AND gate or circuit 61.

The internal sensor means 55b comprises a Pc
pressure switch 59 disposed in a suitable position
which is normally held in communication with the
second pressure chambers (Pc chamber) 282,
28b’. The Pc pressure switch 59 is adapted to be
turned on when the pressure Pc in the second
pressure chambers 28a’, 28b' exceeds a preset
value. The Pc pressure switch 59 has a grounded
fixed contact 59a and a movable contact 59b con-
nected to the input side of a second AND gate or
circuit 62 via a non-illustrated inverter. A pair of DC
power sources DC5V is connected via resistors to
the junctions, respectively, between the evaporator
outlet switch 58 and the first AND circuit 61, and
between the Pc pressure switch 59 and the second
AND circuit 62.

The controller further includes a control means
63 composed of an oscillator 64, a logic circuit or
unit 65, a driver circuit 66, a DC power source
DC12V and the DC power sources DC5V. The
oscillator 64 produces a pulse signal for enabling
the solenoid valve 71 to alternately connecting and
blocking flow communication between the low pres-
sure chamber 10 and the high pressure chamber
11. The oscillator 64 is connected to the input side
of each of the first and second AND circuits 61, 62.

The logic circuit or unit 65 is composed of the
first and second AND circuits 61, 62 and the OR
circuit 60. The output sides of the AND circuits 61,
62 are connected to the input side of the OR circuit
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60. These circuits 60 - 62 are provided for control-
ling the solenoid valve 71 on the basis of the
internal and external thermal load conditions de-
tected by the sensor means 55.

The driver circuit 66 includes a first fransistor
Tr1, a second ftransistor Tr2, a first resistor R1, a
second resistor R2, a third resistor R3, a diode D
and a capacitor C.

The DC power source DC12V is connected
through the diode D to the collectors of the first
and second transistors Tr1, Tr2. The emitter of the
first transistor Tr1 is directly connected to the
ground level while the emitter of the second tran-
sistor Tr2 is grounded via the base of the first
transistor Tr1 and the first resistor R1.

The output side of the OR circuit 60 is con-
nected to the base of the second transistor Tr2 via
the capacitor C and the second resistor R2 that are
connected in parallel relation. The third resistor R3
is connected to the junction between the second
transistor Tr2, the capacitor C and the second
resistor R2 and also to the junction between the
first and second ftransistor Tr1, Tr2 and further to
one terminal of the first resistor R1.

The exciting coil 45 of the solenoid valve 71
has one terminal connected to the junction between
the DC power source DC12V and the diode D, the
other terminal thereof being connected to the diode
D and also to the junction between the first and
second fransistors Tr1, Tr2.

Operation of the sliding-vane rotary compres-
sor of the foregoing construction is described be-
low in greater detail.

The drive shaft 4 is driven by a vehicle engine
fo rotate the rotor 2 in the clockwise direction in
FIG. 2, whereupon the vanes 6 project radially
outwardly from the radial slots 5 due to the centri-
fugal force and the back pressrue acting thereon.
With revolution of the rotor 2, the vanes 6 slide
along inner wall of the cylinder 1 during which time
the compression chambers 8 between the vanes 6
subsequently increase and decrease in size. In the
intake stroke in which the compression chambers 8
increases in size, the refrigerant gas is drawn into
the compression chambers 8 from the intake holes
16a, 16b. In the succeeding compression stroke in
which the compression chambers 8 reduces in
size, the refrigerant gas is compressed in the com-
pression chambers 8. In the succeeding discharge
stroke, the delivery valves 20a, 20b are forced to
open by the pressure of the compressed refriger-
ant gas, whereupon the refrigerant gas is dis-
charged from the compressor successively through
the discharge holes 17a, 17b, the high pressure
chamber 11 and the discharge port 13. The com-
pressed refrigerant gas thus discharged is then
circulated through the refrigeration system.
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While the compressor is in operation, the pres-
sure in the low pressure chamber 10 is infroduced
as a low pressure Ps to the first pressure cham-
bers 28a, 28b through the intake holes 16a, 16b. At
the same time, the pressure in the high pressure
chamber 11 is introduced as a high pressure Pd fo
the second pressure chambers 28a’, 28b’ through
the orifice 34. With this arrangement, the pressure-
retaining portions 26a, 26b are subjected concur-
rently to a first force tending to turn the adjustment
member 22 in the direction of the arrow B in FIG. 5
to thereby enlarge the open area of the by-pass
ports 70 (the first force is a combination of the
pressure in the first pressure chambers 28a, 28b
and the force of the spring 25), and a second force
tending to turn the adjustment member 22 in the
direction of the arrow A in FIG. 5 to thereby reduce
the open area of the by-pass ports 70 (the second
force is the pressure in the second pressure cham-
bers 28a’, 28b’). Consequently, in response to a
difference between the first and second forces, the
adjustment member 22 is turned in either direction
to adjust the open area of the by-pass ports 70,
thereby controlling the compression starting timing
and hence the displacement of the compressor.
The pressure of the first pressure chambers 28a,
28b and the pressure in the second pressure
chambers 28a’, 28b" are changed by the solenoid
valve 71 which is operative to alternately open and
close the first high pressure guide passage 32 for
making and blocking fluid communication between
the low presser chamber 10 and the second pres-
sure chambers 28a’, 28b'. With this pressure
change, the adjustment member 22 is turned in
either direction to thereby vary the open area of
the by-pass ports 70. It is therefore apparent that a
continuous adjustable control of displacement of
the compressor is possible by properly controlling
the operation of the solenoid valve 71.

The evaporator outlet switch 58 which is dis-
posed adjacent to the outlet of the evaporator 81 is
turned on when the evaporator outlet pressure Pe
becomes higher than a preset value such as 2.0
Kg/cm?, for example. In this instance, no output
appears on the output side of the first AND circuit
61 of the logic unit 65. Consequently, the driver
circuit 66 does not receive any driving signal from
the logic unit 65 with the result that the solenoid
valve 71 remains in the valve closing position,
thereby blocking the first high pressure guide pas-
sage 32. The pressure Pd in the high pressure
chamber 11 is introduced through the orifice 34
into the second pressure chambers 28a’, 28b" to
increase the presssure Pc in these second cham-
bers. When the pressure Pc exceeds the combined
force of the pressure in the first pressure chambers
28a, 28b and the force of the spring 25, the spring
25 yields up, permitting the adjustment member 22

10

15

20

25

30

35

40

45

50

55

to turn in the direction of the arrow A in FIG. 5 until
the adjustment member 22 assumes its angular
position indicated by the phantom lines in which
the by-pass ports 70 are fully closed by the adjust-
ment member 22. Under such condition, all amount
of the refrigerant gas which has been fed to the
compression chambers 8 through the intake holes
16a, 16b is compressed and then discharged. The
compressor is now operating at full power with a
maximum displacement.

When the pressure Pc is excessively high such
as, for example, greater than 10 kg/cm?, the Pc
pressure switch 59 is turned on to produce an on-
signal which in turn is inputted, in negative logic, fo
the second AND circuit 62. Since pulse signals (on-
off signal to the solenoid 71) are supplied by the
oscillator 64 to the second AND circuit 62, the
second AND circuit 62 delivers periodical voltage
signals through the OR circuit 60 to the driver
circuit 66 as long as the Pc pressure switch 59 is
kept in on-stage. The periodical voltage signals
thus supplied cause the first and second transistors
Tr1, Tr2 to be triggered or turned on correspond-
ingly to thereby alternately energize and de-en-
ergize the exciting coil 45. In response thereto, the
solenoid valve 71 alternately opens and closes the
first high pressure guide passage 32. This enables
that the pressure in the second pressure chambers
28a’, 28b'(i.e., Pc pressure) is relieved toward the
low pressure chamber 10 through the first high
pressure guide passage 32. Then, the Pc pressure
is decreased. When the Pc pressure becomes low-
er than the preset value such as 10 Kg/cm?, for
example, the Pc pressure switch 59 is turned off.
Then the off-signal is supplied, in negative logic, fo
the second AND circuit 62 which in turn terminates
supply of the pulse signals fo the driver circuit 66
to the oscillator 64. In the absence of the signal
supply, the solenoid valve 71 is kept in valve-
closing position, thereby blocking the first high
pressure guide passage 32.

When the outlet pressure Pe of the evaporator
81 becomes lower than the preset value such as,
2.0 Kg/icm?, for example, the evaporator outlet
switch 58 is turned off. So long as the off-stage or
the evaporator outlet switch 58 continues, the first
AND circuit 61 sends periodical voltage signals
through the OR circuit 60 to the driver circuit 66, in
synchronism with pulse signals received from the
oscillator 64. Upon reciept of the voltage signals,
the first and second fransistors Tr1, Tr2 are pe-
riodically turned on, thereby alternately energizing
and de-energizing the exciting coil 45. In response
thereto, the solenoid valve 71 alternately opens and
closes the first high pressure guide passage 32.
This valve operation enables that the Pc pressure
in the second pressure chambers 28a', 28b', is
relieved toward the low pressure side or the low



9 EP 0 332 224 B1 10

pressure chamber 10. With this pressure relief, the
Pc pressure is dropped with the result that the
adjustment member 22 is caused to turn in the
direction of the arrow 3 of FIG. 5 until the cut-out
recesses 24a, 24b are brought in registry with the
corresponding by-pass ports 70. The by-pass poris
70 are thus opened as indicated by the solid lines
in FIG. 5 . Consequently, the refrigerant gas which
has been introduced through the intake holes 16a,
16b to the compression chambers 8 is allowed to
flow through the by-pass ports 70 into the low
pressure chamber 10. With the by-pass ports 70
thus open, the compression starting timing is re-
tarded and hence the amound of refrigerant gas to
be trapped in the compression chambers 8 is re-
duced. The power or displacement of the compres-
sor is therefore reduced.

It appears from the foregoing that a delay in
controlling operation is avoidable because the dis-
placement of the compressor is controlled in such
a manner that the outlet pressure Pe of the evap-
orator in the refrigerant cycle is always maintained
at the preset value.

The engine cooling water temperature switch
56 is turned on when the engine cooling water
becomes hotter than a preset value. As the on-off
signals of the engine cooling water temperature
switch 56 are inputted, in negative logic, to the OR
circuit 60 in the logic unit 65, the OR circuit 60
continuously delivers a voltage signal to the driver
circuit 66 so long as the switch 56 is kept in on-
stage. In response to the voltage signal thus sup-
plied, the first and second transistors Tr1, Tr2 are
turned on to thereby energize the exciting coil 45,
whereupon the solenid valve 71 opens the first high
pressure guide passage 32. The Pc pressure is
now relieved through the first high pressure guide
passage 32 toward the low pressure chamber 10.
With this pressure relief, the Pc pressure is
dropped and hence the compression starting timing
is retarded in the same manner as demonstrated
when the evaporator outlet switch 58 is turned off.
As a result, the displacement of the compressor is
reduced and engine load is also reduced corre-
spondingly. With this load reduction, it is possible
fo avoid an engine overheating.

In case the temperature of engine cooling wa-
ter is lower than the preset value, the engine cool-
ing water temperature switch 56 is turned off. Since
the off-signal of the switch 56 is delivered, in
negative logic, to the OR circuit 60, the OR circuit
60 does not supply a voltage signal to the driver
cricuit 66 so long as the switch 56 is kept in off-
stage. Under such condition, the solenoid valve 71
keeps the first high pressure guide passage 32 in
blocked condition.

The accelerator switch 57 is turned on when
the depression or step-in angle exceeds a preset
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value. Since signals from the accelerator switch 57
is delivered, in negative logic, to the OR circuit 60
in the logic unit 65, the OR circuit 60 continuously
sends voltage signals to the driver circuit 66 so
long as the accelerator switch 57 is kept in on-
stage. In this condition, the first and second transis-
tors Tr1, Tr2 are turned on to thereby energize the
excitig coil 45. Upon energization of the coil 45, the
solenoid valve 71 opens the first high pressure
guide passage 32, whereupon the Pc pressure is
relieved through the first high pressure guide pas-
sage 32 toward the low pressure chamber 10. This
pressure relief lowers the Pc pressure. Further,
with the first high pressure guide passage 32 thus
opened, the compression starting timing is retarded
correspondingly and hence the amount of refriger-
ant gas to be trapped in the compression cham-
bers 8 is also reduced, in the same manner as
experienced when the evaporator outlet switch 58
is turned off. Since the displacement of the com-
pressor is reduced, the engine load is also re-
duced. This is advantageous in that part of the
engine power which is corresponding to the re-
duced engine load can be used for cruising of the
vehicle.

When the accelerator depression angle is
smaller than the preset value, the accelerator
switch 57 is turned off. So long as such off-stage of
the accelerator switch 57 continues, the OR circuit
60 does not issue a voltage signal to the driver
circuit 66. Thus, the solenid valve 71 keeps the first
high pressure guide passage 32 in blocked con-
dition.

FIG. 7 shows a modified apparatus for control-
ling variable displacement compressor according to
another embodiment. The controller is substantially
identical with the controller of the foregoing em-
bodiment with the exception that the evaporator
outlet switch 58 as required in the foregoing em-
bodiment is ommitted for reduced cost, and a
control valve 67" with a pressure responsive bel-
lows is provided. With the controller thus con-
structed, the control of displacement of the com-
pressor is effected basically internally by the
bellows-actuated control valve 67 but partly exter-
nally by an electric circuit incorporating the switch
58.

Other structual details and function of the con-
troller are the same as those of the controller
shown in FIG. 6 and a description is not necessary.
With this similarity in view, the same or corre-
sponding parts are indicated by the same refer-
ence characters throughout FIGS. 6 and 7.

Although the foregoing embodiments are de-
scribed with respect to sliding-vane rotary com-
pressors, the present invention is not limited to
such embodiments. Rather, the invention is also
useful when embodied in a compressor of different



11 EP 0 332 224 B1 12

type.

Further, in place of the oscillator 64, a duty
ratio control system may be used. The duty ratio
control system is operative in response to the
pressure Ps of the lower pressure side which var-
ies in the range of 1.7 - 2.0 Kg/cm?. As the pres-
sure Ps becomes close to 1.7 kg/cm?, the opening
period of the solenoid valve 71 is elongated to
nearly 100%, thereby operating the compressor at
a reduced power. On the contrary, when the intake
pressure Ps becomes equal to 2.0 Kg/cm?, the
valve opening time is reduced to 0%, thereby
operating the compressor at full power.

Although the sensor means 55 in the illustrated
embodiements comprises the engine cooling water
temperature switch 56, the accelerator switch 57,
the evaporator outlet switch 58, and the Pc pres-
sure switch 59, the present invention is not limited
to these switches. Rather, it is possible to omit or
modify any one of these switches. Addition of the
other sensor is also possible.

Claims

1. An apparatus for controlling a variable dis-
placement compressor, preferably a sliding-
vane rotary compressor, which compressor
comprises
a) electric on-off means (71) for selectively
blocking the communication between a low
pressure chamber (10) and a high pressure
chamber (11),
b) sensor means (55) for detecting internal
and external thermal load conditions for
controlling operation of the compressor,
c) control means (63) for controlling the
operation of the electric on-off means (71)
on the basis of the internal and external
thermal load conditions detected by the
sensor means (55),

characterized in that
d) an adjustment member (22) adjusting a
compression starting position, pressure-re-
taining portions (26a, 26b) which are dis-
posed in the back-side of the adjustment
member (22), and a pair of arcuate guide
grooves (27a, 27b), which are formed in a
side block (7a) of the compressor are pro-
vided, high pressure chambers (28a’, 28b")
are formed by the pressure-retaining por-
tions (26a, 26b) and communicating with the
high pressure chamber (11), and the electric
on-off means (71) is selectively leaking the
high pressure from the high pressure cham-
bers (28a', 28b') into the low pressure
chamber (10).
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2. An apparatus according to claim 1, said elec-
fric on-off means (71) comprising a solenoid
valve (45, 46, 47).

3. An apparatus according the claim 1, said sen-
sor means (55) including a pressure switch
(59) operative in response to the pressure in
said low pressure chamber (10) and/or includ-
ing a temperature switch (56) operative in re-
sponse to the temperature of engine cooling
water and/or including an accelerator switch
(57) operative in response to the depressing
angle of an accelerator pedal and/or including
a pressure switch (58) operative in response to
the pressure in the outlet of an evaporator (81).

Patentanspriiche

1. Anlage zur Steuerung eines Verdichters variab-
ler Férdermenge, vorzugsweise zur Steuerung
eines Drehkolbenverdichters, wobei der Ver-
dichter aufweist
a) elektrisches EIN-AUS-Schaltmittel (71) fir
die wahlweise Blockierung der Verbindung
zwischen einer Niederdruckkammer (10)
und einer Hochdruckkammer (11),
b) Sensormittel (55) fiir die Ermittlung der
inneren und &duBeren thermischen Bela-
stungsbedingungen zur Steuerung des Be-
triebs des Verdichters,
c) Steuerungsmittel (63) zur Steuerung des
Betriebs des elekirischen EIN-AUS-Schalt-
mittels (71) auf der Basis der durch das
Sensormittel (55) ermittelten inneren und
duBeren thermischen Belastungsbedingun-
gen,

dadurch gekennzeichnet,
d) daB ein eine Startposition flir die Verdich-
tung einstellendes Einstellelement (22), an
der Riickseite des Einstellelementes (22)
angeordnete Druck-Sperr-Teilstiicke (26a,
26b) und ein Paar bogenf&rmiger, in einem
Seitenblock (7a) des Verdichters ausgebil-
deter Fiuhrungsnuten (27a, 27b) vorgesehen
sind, daB durch die Druck-Sperr-Teilstiicke
(26a, 26b) Hochdruckkammern (28a’', 28b')
gebildet und die Hochdruckkammern (28a’,
28b") mit der Hochdruckkammer (11) stro-
mungsverbunden sind und daB das elekiri-
sche EIN-AUS-Schaltmittel (71) wahlweise
den hohen Druck aus den Hochdruckkam-
mern (28a', 28b") zur Niederdruckkammer
(10) entweichen 138t.

2. Anlage nach Anspruch 1, dadurch gekenn-
zeichnet, daB das elektrische EIN-AUS-Schalt-
mittel (71) ein Magnetventil (45, 46, 47) auf-
weist.
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Anlage nach Anspruch 1, dadurch gekenn-
zeichnet, daB das Sensormittel (55) einen auf
den Druck in der Niederdruckkammer (10) an-
sprechenden Druckschalter (59) und/oder ei-
nen auf die Motor-Kiihlwassertemperatur an-
sprechenden Temperaturschalter (56) und/oder
einen auf den Niederdriickwinkel eines Gaspe-
dals ansprechenden Beschleunigungsschalter
(57) und/oder einen auf den Druck am AuslaB
eines Verdampfers (81) ansprechenden Druck-
Schalter (58) aufweisen.

Revendications

Dispositif pour commander un compresseur a
cylindrée variable, de préférence un compres-
seur rotatif 4 paleties coulissantes, qui com-
prend :
a) des moyens de branchement-débranche-
ment électrique (71) pour bloquer de fagon
sélective la communication entre une cham-
bre & basse pression (10) et une chambre 2
haute pression (11),
b) des moyens formant capteurs pour dé-
tecter des conditions de charge thermique
interne et externe pour la commande du
fonctionnement du compresseur,
c) des moyens de commande (63) pour
commander le fonctionnement des moyens
de branchement-débranchement électrique
(71) sur la base des conditions de charge
thermique interne et externe déteciées par
les moyens formant capteurs (55),
caractérisé en ce que
d) il est prévu un organe d'ajustement (22)
qui ajuste une position de démarrage de
compression, des parties (26a,26b) de
maintien de la pression, qui sont disposés
sur le c6té arriere de I'organe d'ajustement
(22), un couple de rainures courbes de gui-
dage (27a,27b), qui sont ménagées dans un
bloc latéral (7a) du compresseur, les cham-
bres & haute pression (28a',28b") sont for-
mées par les parties (26a,26b) de maintien
de la pression et communiquent avec la
chambre & haute pression (11), et les
moyens de branchement-débranchement
électrique (71) laissent de fagon sélective la
haute pression s'échapper des chambres a
haute pression (28a',28b') pour pénéirer
dans la chambre & basse pression (10).

Dispositif selon la revendication 1, dans lequel
lesdits moyens de branchement-débranche-
ment électrique (71) comprennent une soupa-
pe électromagnétique (45,46,47).
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Dispositif selon la revendication 1, dans lequel
lesdits moyens formant capteurs (55) com-
prennent un interrupteur sensible & la pression
(59) pouvant étre activé en réponse 2 la pres-
sion dans ladite chambre & basse pression
(10) et/ou incluant un interrupteur thermostati-
que (56) pouvant &ire activé en réponse a la
température de l'eau de refroidissement du
moteur et/ou incluant un interrupteur d'accélé-
rateur (57) apte & répondre en réponse a I'an-
gle d'enfoncement d'une pédale d'accélérateur
et/ou incluant un interrupteur sensible 3 la
pression pouvant étre activé en réponse 2 la
pression présente & la sortie d'un évaporateur
(81).
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