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(54) ELECTRONIC CONTROL UNIT FOR AN ENCAPSULATED REFRIGERANT COMPRESSOR

(567)  Theinvention relates to an electronic control unit
(800) for an encapsulated refrigerant compressor (1),
the electronic control unit (800) comprising a housing
(802,803)

- which housing encloses at least a circuit board (804) of
the electronic control unit (800), which circuit board is
electrically connected to an electric connecting element
(805) for electrically connecting the electronic control unit
(800) to the encapsulated refrigerant compressor (1),

- which housing comprises a main housing (802) and a
cover (803), wherein the main housing (802) encloses
the circuit board (804) and carries the electric connecting
element (805), and an opening of the main housing (802)
for inserting the circuit board (804) is closed by the cover
(803).

In order to provide for an easier mounting of the elec-
tronic control unit to the compressor shell it is suggested
that the main housing (802) comprises at least a first
(806) and a second clip (807), which clips are protruding
from the outer surface of the main housing (802),
wherein the electric connecting element (805) is at least
partly situated between first (806) and second clip (807),
wherein each clip (806,807) comprises atleast one open-
ing (808) or recess,
wherein each clip (806,807) is elastically deformable in
adirection parallel to the outer surface of the main hous-
ing (802) so thatthe openings (808) orrecesses can snap
on projections (810) on a compressor shell (100) of the
encapsulated refrigerant compressor (1) when the elec-
tronic control unit (800) is mounted on the compressor
shell (100) and electrically connected to the encapsulat-

ed refrigerant compressor (1), in order to mechanically
fix the electronic control unit (800) on the encapsulated
refrigerant compressor (1).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to an electronic control
unitfor an encapsulated refrigerant compressor, the elec-
tronic control unit comprising a housing

- which housing encloses at least a circuit board of
the electronic control unit, which circuit board is elec-
trically connected to an electric connecting element
for electrically connecting the electronic control unit
to the encapsulated refrigerant compressor,

- which housing comprises a main housing and a cov-
er, wherein the main housing encloses the circuit
board and carries the electric connecting element,
and an opening of the main housing for inserting the
circuit board is closed by the cover.

PRIOR ART

[0002] Encapsulated, especially hermetically sealed,
refrigerant compressors have been known for along time
and are mainly used in refrigeration cabinets, such as
refrigerators or refrigerated shelves, but can also be used
in mobile appliances. The refrigerant process as such
has also been known for a long time. Refrigerant is there-
by heated by energy absorption from the space to be
cooled in an evaporator and finally superheated and
pumped to a higher pressure level using the refrigerant
compressor having a cylinder and a reciprocating piston.
At this higher pressure level the refrigerant is cooled via
a condenser and is conveyed back into the evaporator
via a throttle, via which throttle the pressure is reduced
and the refrigerant is further cooled down, before the cy-
cle starts anew.

[0003] The path of the (usually gaseous) refrigerant
through the compressor can be described as follows:
The refrigerant enters a compressor shell of the refriger-
ant compressor, which compressor shell encapsulates a
pump unit of the refrigerant compressor, through a suc-
tion pipe, which is in the operating state connected to the
evaporator of the refrigerant appliance. During a suction
cycle, the refrigerant is sucked through a suction muffler,
a suction opening of a valve plate, which suction opening
is released by a suction valve spring, into a cylinder of
the pump unit of the refrigerant compressor. The suction
is caused by linear movement of a piston inside the cyl-
inder. During a compression part of a compression and
discharge cycle, the refrigerant is compressed within the
cylinder by the linear movement of the piston until a dis-
charge valve spring releases a discharge opening of the
valve plate. During a discharge part of the compression
and discharge cycle, the so compressed refrigerant then
flows through the discharge opening of the valve plate
into a discharge muffler and leaves the compressor shell
through a discharge pipe, which is connected to the dis-
charge muffler by a discharge connection tube. The dis-
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charge tube is in the operating state connected to the
condenser of the refrigerant appliance.

[0004] The pump unit comprises a cranktrain, which
includes the piston and is causing the linear movement
of the piston inside the cylinder, a crankcase, in which a
crankshaft of the cranktrain is mounted, the crankcase
also having a cylinder housing, an electric drive unit,
which comprises arotor and a stator, and a cylinder head
arrangement. The cylinder head arrangement includes
the valve plate, the suction valve spring, the discharge
valve spring, the suction muffler and the discharge muf-
fler. The pump unit is supported within the compressor
shell on a plurality of support spring assemblies, prefer-
ably on four support spring assemblies.

[0005] The shell usually comprises a lower shell part
and an upper shell part, which are welded together. The
discharge pipe and the suction pipe as well as a mainte-
nance pipe (also known as service pipe) are hermetically
connected to the shell. As the refrigerant compressor is
a stand-alone product, which is integrated into a refrig-
erant appliance at some stage of the assembly process,
the discharge pipe, the suction pipe and the maintenance
pipe are also called discharge connector, suction con-
nector and maintenance connector as they are config-
ured to be connected with respective elements with the
refrigerant appliance during assembly and/or in the op-
eration state.

[0006] The movement of the piston is caused by rota-
tion of the crankshaft, wherein the piston is connected to
a crank-pin of the crankshaft via a connecting rod. The
electric drive unit is required to facilitate the rotation of
the crankshaft, wherein the rotoris fixed to the crankshaft.
[0007] Usually an electronic control unit is mounted to
an outside surface of the compressor shell, wherein the
stator is connected to an electric pass through element
(also known as "fusite") via an inner harness and the
electronic control unit is connected to the electric pass
through element via an outer harness. The electronic
control unit powers the stator and thereby controls the
rotational speed of the pump unit of the refrigerant com-
pressor.

[0008] The electronic control unitis usually fixed to the
compressor in that the housing of the electronic control
unit is screwed to the compressor shell wherein at least
two screws should be used in the corresponding open-
ings to fix the housing of the electronic control unit to the
compressor shell which screws have to be tightened with
a screw driver.

OBJECT OF THE INVENTION

[0009] Itis therefore one object of the invention to pro-
vide an electronic control unit which overcomes the dis-
advantages of the prior art and provides for an easier
mounting of the electronic control unit to the compressor
shell.
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DESCRIPTION OF THE INVENTION

[0010] In order to achieve the object set out above in
an electronic control unit for an encapsulated refrigerant
compressor,

the electronic control unit comprising a housing

- which housing encloses at least a circuit board
of the electronic control unit, which circuit board
is electrically connected to an electric connect-
ing element for electrically connecting the elec-
tronic control unitto the encapsulated refrigerant
compressor,

- which housing comprises a main housing and a
cover, wherein the main housing encloses the
circuit board and carries the electric connecting
element, and an opening of the main housing
for inserting the circuit board is closed by the
cover,

it is suggested according to the invention that

the main housing comprises at least a first and a
second clip, which clips are protruding from the outer
surface of the main housing, wherein the electric
connecting element is at least partly situated be-
tween first and second clip,

wherein each clip comprises at least one opening or
recess,

wherein each clip is elastically deformable in a di-
rection parallel to the outer surface of the main hous-
ing so that the openings or recesses can snap on
projections on a compressor shell of the encapsu-
lated refrigerant compressor when the electronic
control unit is mounted on the compressor shell and
electrically connected to the encapsulated refriger-
antcompressor, in order to mechanically fix the elec-
tronic control unit on the encapsulated refrigerant
compressor.

[0011] Due tothe elastically deformable clips the hous-
ing of the electronic control unit can be connected and
fixed to the compressor shell without using a screw driver.
Thus the mounting effort for mounting the electronic con-
trol unit to the compressor shell can be reduced. Still this
snap-fit connection can withstand high vibration levels
so that compressors with such electronic control units
are suitable for mobile applications, like for refrigerators
situated in vehicles.

[0012] The main housing and the cover are preferably
made of plastic, for example from a polymer, e.g. PC-
ABS, a blend of Polycarbonate and Acrylonitrile Butadi-
ene Styrene. The main housing and the cover are pref-
erably produced by injection molding.

[0013] An opening of a clip here means that there is a
through-hole in the clip. A recess in the clip here means
that the clip has an indentation but no penetration at this
place.
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[0014] The electronic control unit controls the com-
pressor based on predefined rules and/or measured val-
ues of the compressor. The electronic control unit pref-
erably controls the speed of a variable speed drive com-
pressor. The electronic control unitserves as aninterface
between power supply and compressor. The electronic
control unit can be designed as a multi voltage device so
that it can be used both with DC power supply systems
and AC power supply systems. The electronic control
unit can for example be designed to be used with
12V/24V DC and 100-240V AC 50/60Hz. The electronic
control unit can have a built-in thermal protection which
is actuated and stops the compressor operation if the
electronic control unit temperature becomes too high.
[0015] According to one embodiment of the invention
first and second clip each are provided with at least one
stiffening rib. The stiffening rib or ribs help to reinforce
the clips and to reduce vibrations of the clips. The stiff-
ening rib or ribs preferably are an integral part of the clip.
[0016] The stiffening rib or ribs can run normal to the
outer surface of the main housing. The stiffening rib can
be placed on the outer surface of the clip, i.e. facing away
from the other clip. Two or more stiffening ribs can be
parallel to each other. An opening or recess can be sit-
uated between two adjacent stiffening ribs.

[0017] According to one embodiment of the invention
at least one internal stiffening rib is provided inside the
main housing on a portion of the main housing which
runs parallel to the plane of the circuit board. The internal
stiffening rib increases the stiffness of the housing and
reduces vibrations and thus noise. Preferably the internal
stiffening rib is in the direction of the longest dimension
of the housing which usually is also the direction of the
longest dimension of the circuit board. The internal stiff-
ening rib preferably is anintegral part of the main housing.
[0018] According to one embodiment of the invention
inside the main housing at least two furrows are provided
opposite to each other in the main housing in order to
guide the circuit board in the main housing during mount-
ing and to support opposite edges of the circuit board in
the mounted state. These furrows act as guiding rails
during mounting of the circuit board in the main housing.
The furrows preferably hold the long edges of the usually
rectangular circuit board. The furrows preferably are an
integral part of the main housing.

[0019] According to one embodiment of the invention
inside the main housing at least one support element is
provided on a portion of the main housing which runs
parallel to the plane of the circuit board, in order to support
the circuit board in a direction normal to its plane. The
support element is in contact with the circuit board when
it is in the mounted state within the main housing. The
support element can be like a pin or like a pin with a head
to enlarge the contact area with the circuit board. The
support element can be designed to press the circuit
board further into the furrows, improving the fixation of
the circuit board. The support element preferably is an
integral part of the main housing.
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[0020] According to one embodiment of the invention
inside the main housing at least one I-shaped lateral sup-
port element is provided on a portion of the main housing
which runs normal to the plane of the circuit board, in
order to support the circuit board in a direction normal
andinadirection parallel toits plane. The I-shaped lateral
support element provides for lateral support of the the
circuit board and reduces rattling noise by the circuit
board.

[0021] According to one embodiment of the invention
the cover of the housing is connected to the main housing
by snap-fit. Thus the cover can easily be mounted to the
main housing, e.g. without the use of screws. For main-
tenance of the circuit board the cover can also be re-
moved from the main housing by opening the snap con-
nectors. The cover can again be reassembled with the
main housing after opening. The snap-fit connection can
be achieved by a series of grooves or embosses running
around the opening of the main housing and respective
grooves or embosses on or in the cover.

[0022] According to one embodiment of the invention
inside the cover atleast one support element for support-
ing the circuit board is provided. So when the cover is
mounted on the main housing these support elements
will secure the edge and/or two corners of the circuit
board which are in contact with the cover. Such support
element can e.g. be protrusions in the form of an "L". The
support elements preferably are an integral part of the
cover.

[0023] According to one embodiment of the invention
the cover comprises apertures, for defining a unique po-
sition for a plug to be inserted into the cover, which ap-
ertures are situated to evacuate air from the volume be-
tween circuit board and a portion of the main housing
which runs parallel to the plane of the circuit board and
which is nearer to the circuit board than an opposite por-
tion of the main housing. For supplying power to the com-
pressor usually a plug, which is connected to the power
supply, is inserted in a respective socket in the cover
which socket holds electric connectors, e.g. blade-like
connectors, of the circuit board. In order to allow only
specific plugs to be inserted in a single correct position
the plug has indentations and/or protrusions which fit to
respective indentations and/or protrusions of the socket.
Such elements are called poka yoke elements. In this
embodiment of the invention these poka yoke elements
are designed to include apertures in the cover so that air
from the volume between the circuit board and the near-
est parallel wall of the main housing can stream out
through these apertures. This helps on the one hand to
cool this rather narrow volume and on the other hand to
reduce sound which is generated by vibrations in this
narrow volume.

[0024] According to one embodiment of the invention
the second clip of the main housing comprises an open
groove which corresponds to an open groove in a clip of
the cover which clip extends parallel to the second clip
and is provided adjacent to the second clip. These
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grooves can be used for another fixation of the cover to
the main housing, e.g. for a screw and a washer, in ad-
dition to e.g. a snap-fit connection between the main
housing and the cover. Such additional fixation can be
of advantage for harsh conditions, like intense vibrations
in a vehicle where the compressor is situated.

[0025] According to one embodiment of the invention
it can be provided that, starting from the outer surface of
the main housing in a direction normal to the outer surface
of the main housing, in a first section the first clip of the
main housing is oriented parallel to the second clip of the
main housing and in a second section the distance be-
tween first clip and second clip is growing with growing
distance to the outer surface of the main housing. In other
words, the clips open up towards their free ends which
makes it easier to slip them onto corresponding parts of
the compressor shell to achieve the snap-fit between
electronic control unit and encapsulated refrigerant com-
pressor.

[0026] According to one embodiment of the invention
the main housing and first and second clip form an inte-
gral plastic part. This allows for production of the main
housing in one step, e.g. as a plastic part by injection
molding, and for a robust connection between the clips
and the main housing.

[0027] The invention also encompasses a system
comprising an electronic control unit according to the in-
vention and an encapsulated refrigerant compressor,

wherein two support arms extend from the outer sur-
face of the compressor shell of the encapsulated re-
frigerant compressor, wherein the electric pass
through element of the encapsulated refrigerant
compressor is at least partly situated between the
support arms,

wherein the clips of the housing and the supportarms
of the compressor shell are designed in a way that
the openings or recesses of the clips can snap on
projections on the support arms when the electronic
control unit is mounted on the compressor shell and
the electric pass through element of the encapsulat-
ed refrigerant compressor and the electric connect-
ing element of the electronic control unit become
electrically connected to each other.

[0028] According to one embodiment of the system the
projections are screw heads of screws which are screwed
into the support arms. In this case the support arms can
have one or more bores into which self-cutting screws
can be screwed. This can be done before the step of
connecting the electronic control unit to the compressor
shell so that connecting the electronic control unit to the
compressor shell is accomplished by snapping the elec-
tronic control unit to the compressor shell.

[0029] According to one embodiment of the system a
connection shield is welded to an outer surface of alower
shell part of the compressor shell, wherein the electronic
control unit is mounted to the connection shield, and in
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that the connection shield has a shield base plate, with
an opening for the electric pass through element of the
encapsulated refrigerant compressor, and two support
arms extending from the shield base plate wherein the
opening of the base plate surrounds the electrical pass
through element. So the connection shield is usually an
integral metal part. The support arms are produced by
bending two opposite ends of the connection shield.
[0030] Generally, the size of the electronic control unit
should not exceed the size of the compressor, so in the
operating state the housing of the electronic control unit
shall not be higher than the compressor. When the elec-
tric pass through element of the encapsulated refrigerant
compressor is situated in the lower shell part of the com-
pressor then the electric connecting element of the elec-
tronic control unit will also be situated in a lower part of
the electronic control unit. So the mechanic and electric
connection between electronic control unitand compres-
sor shell will be in the lower part of the electronic control
unit. In order to reduce vibrations the heavier electric
components, like capacitors and coils, which are mount-
ed on the circuit board will advantageously be situated
nearer to the top of the electronic control unit.

[0031] Accordingto one embodiment of the system the
support arms are bent inwards towards each other. This
makes it easier to slide the clips onto the support arms,
in case the support arms are situated between the clips
in the mounted state of the housing.

[0032] According to one embodiment of the system
when the electronic control unit is mounted on the com-
pressor shell the support arms are situated between the
clips. This makes it easier to mount the projections, e.g.
screw heads of screws, to the support arms since the
projections can be mounted from the outside of the sup-
port arms. Of course it is not excluded that the clips are
situated between the support arms, in this case the pro-
jections would be on the inside of the support arms.
[0033] Accordingto one embodiment of the systemthe
encapsulated refrigerant compressor can have

a compressor shell having a lower shell part and an
upper shell part, wherein a discharge pipe enters the
compressor shell through a first connection opening,
a suction pipe enters the compressor shell through
a second connection opening, and a maintenance
pipe enters the compressor shell through a third con-
nection opening,

wherein an electric pass through element is inserted
into the compressor shell;

a pump unit comprising:

a cranktrain having a crankshaft, a crankpin, a
connecting rod and a piston;

an electric drive unit having an inner harness, a
stator and a rotor, the rotor being fixed to the
crankshaft, wherein the inner harness is con-
necting the electric pass through element and
the stator;
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a crankcase with a cylinder housing,

wherein a cylinder for reciprocating movement
of the piston is located in the cylinder housing,
wherein the crankshaft is rotatably mounted in
the crankcase,

wherein the stator is attached to the cylinder
crankcase;

a cylinder head assembly mounted to the cylin-
der housing of the crankcase, the cylinder head
assembly comprising a valve plate, a suction
valve spring, a discharge valve spring, a suction
muffler and a discharge muffler, wherein the dis-
charge muffler has a discharge connection tube
being connected to the discharge pipe;

a plurality of support spring assemblies for sup-
porting the pump unit in the compressor shell.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The invention will now be explained in more de-
tail below with reference to one exemplary embodiment.
The drawings are provided by way of example and are
intended to explain the concept of the invention, but shall
in no way restrict it or even render it conclusively, where-
in:

Fig. 1 shows a three dimensional view of a refriger-
ant compressor from the outside;

Fig. 2 shows an exploded view of the refrigerant
compressor;

Fig. 3 shows a three dimensional view of an assem-
bled pump unit of the refrigerant compressor;

Fig. 4 shows a three dimensional view of an elec-
tronic control unit mounted to the compressor;

Fig. 5 shows a sectional view of Fig. 4 parallel to the
width direction y in Fig. 1;

Fig. 6 shows a three dimensional view of the elec-
tronic control unit;

Fig. 7 shows a three dimensional view of the elec-
tronic control unit to the side with the electric
connecting element;

Fig. 8 shows an enlarged sectional view of the elec-
tronic control unit of Fig. 5;

Fig. 9 shows a three dimensional view of the main
housing of the electronic control unit;

Fig. 10  shows a three dimensional view of the cover
of the housing of the electronic control unit;

Fig. 11 shows a rear view of the cover of the housing
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of the electronic control unit;

Fig. 12  shows a front view of the cover of the housing
of the electronic control unit;

Fig. 13  showsafrontview of the electronic control unit
mounted to the compressor according to Fig.
4

Fig. 14  showsafrontview of the open and empty main
housing of the electronic control unit;

Fig. 15  shows a sectional view of Fig. 4 parallel to the
length direction x in Fig. 1;

Fig. 16  shows a top view of the the electronic control
unit before mounting to the compressor;

Fig. 17  shows a top view of the the electronic control

unit mounted to the compressor according to
Fig. 4.

WAYS OF CARRYING OUT THE INVENTION

[0035] Fig. 1 shows an outside view of an, in particular
hermetically, encapsulated refrigerant compressor 1
which extends along a length direction x, a width direction
y and a height direction z. Length direction x, width di-
rection y and height direction z form an orthogonal ref-
erence system. In general the length dimension of the
refrigerant compressor measured along the length direc-
tion xis greater than the width dimension measured along
the width direction y.

[0036] In the following reference will occasionally be
made to (usually gaseous) refrigerant, which flows
through the refrigerant compressor 1. It is self evident
that these remarks refer to an operating state of the re-
frigerant compressor 1, but that usually no refrigerant is
present in the refrigerant compressor 1 when the refrig-
erant compressor 1 is produced or sold as a stand-alone
product.

[0037] The refrigerantcompressor 1 comprises a com-
pressor shell 100, which in this embodiment consists of
a lower shell part 110 and an upper shell part 120. The
upper shell part 120 and the lower shell part 110 are
welded together. On both sides of the lower shell part
110, which extend mainly in the length direction x, a sup-
porting base plate 160 is fixed to the compressor shell
100. Each supporting base plate 160 has two openings
164 for mounting support damper assemblies 90 (see
Fig. 2).

[0038] A suction pipe 30, which is connectable to a low
pressure side of a refrigerant appliance, enters the upper
shell part 120 on a lateral side of the refrigerant compres-
sor 1. During operation refrigerant is sucked into the re-
frigerant compressor 1 through the suction pipe 30, main-
ly during a suction cycle of a pump unit 10 (see Fig. 3)
of the refrigerant compressor 1. Therefore, in an operat-
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ing state, the suction pipe 30 is connected directly or
indirectly, e.g. through piping of the low pressure side of
the refrigerant appliance, to an evaporator of the refrig-
erant appliance. With regard to the compressor shell 100,
the suction pipe 30 is entering the upper shell part 110
through a second connector element 80, which second
connector element 80 is hermetically connected to the
upper shell part 120 on the one hand and to the suction
pipe 30 on the other hand, for example by welding and/or
soldering.

[0039] A discharge pipe 20 as well as a maintenance
pipe 40 enters the lower shell part 110 on a front side of
the refrigerant compressor 1. The discharge pipe 20 en-
ters the lower shell part 110 through a first connector
element 70, which first connector element 70 is hermet-
ically connected to the lower shell part 110 on the one
hand and to the discharge pipe 20 or maintenance pipe
40 respectively on the other hand, for example by welding
and/or soldering. During operation, refrigerant com-
pressed by the pump unit 10 can escape the refrigerant
compressor 1 through the discharge pipe 20, mainly dur-
ing a compression and discharge cycle of the pump unit
10. Therefore, the discharge pipe 20 is connectable to a
high pressure side of the refrigerant appliance to allow
compressed refrigerant to be fed to a high pressure side
of the refrigerant appliance. In the operation state the
discharge pipe 20 is connected directly or indirectly, e.g.
through piping of the high pressure side of the refrigerant
appliance, to a condenser of the refrigerant appliance.
The maintenance pipe 40 can be used toinsertlubrication
oil and/or refrigerant into the refrigerant compressor 1
during assembly of the refrigerant application or during
maintenance operations. The maintenance pipe 40 is,
similar to the suction pipe 30, connected to the lower
shell part 110 by a second connector element 80, which
is hermetically connected to the lower shell part 110 on
the one hand and to the maintenance pipe 40 on the
other hand, for example by welding and/or soldering.
[0040] With regard to Fig. 2 all main components of
the refrigerant compressor 1 as well as their functions
will be briefly described. The refrigerant compressor 1
comprises the shell 100, an electronic control unit 800,
which is detachably mounted to the compressor shell
100, and the pump unit 10 (see Fig. 3), which is located
inside the compressor shell 100 and supported by four
support spring assemblies 60. The refrigerant compres-
sor 1 is mounted on four support damper assemblies 90,
which are connected to the respective openings of the
two supporting base plates 160. Each support damper
assembly 90 includes a damper pin 92, an outer damp-
ening element 91, alining disk 93 and a securing element
94.

[0041] As can be seen in Fig. 2, the suction pipe 30
enters the upper shell part 120 through a second con-
nection opening 102, whereas the maintenance pipe 20
enters the lower shell part 110 through a third connection
opening 103. Even though not visible in Fig. 2, the dis-
charge pipe 20 enters the lower shell part 110 through a
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first connection opening 101.

[0042] The pump unit 10 comprises an electric drive
unit400, a cranktrain 200, a crankcase 300 and a cylinder
head assembly 500, which includes a suction muffler 600
and a discharge muffler 700.

[0043] Each support spring assembly 60 comprises a
mounting pin 140, which is fixed, preferably welded, to
the lower shell part 110, a lower spring pin 61, which is
mounted on the respective mounting pin 140, and a sup-
port spring 62, which is supported on the lower spring
pin 61.

[0044] The electric drive unit 400 comprises a stator
420, a rotor 410 and an inner harness 430. The stator
420 has a lower end element 421 made of plastic, which
lower end element 421 comprises four upper spring hold-
ers 63 for the respective support springs 62. The stator
420 is fixed to the crankcase 300 via two stator mounting
screws 340. The inner harness 430 connects the stator
420 with an electric pass through element 50, which is
located in the compressor shell 100. On the outside of
the compressor 1 the electronic control unit 800 is con-
nected to the electric pass through element 50 via an
outer harness 801, in order to control the rotation speed
of the pump unit 10.

[0045] The cranktrain 200 comprises a piston 240 and
a crankshaft 210, which is rotatably mounted inside a
main bearing 302 of the crankcase 300 on the one hand
and axially supported on the crankcase 300 by a ball
bearing 201. The crankshaft 210 has a crank pin 220 on
which a connecting rod 230 is mounted, which connect-
ing rod 230 connects the crank pin 220 with a piston pin
243 of the piston 240. The piston pin 243 is fixed to the
piston 240 via a clamping sleeve 244 that is inserted into
a matching axial opening in the piston 240 and the piston
pin 243. On a lower end of the crankshaft 210, opposite
the end with the crankpin 220, the rotor 410 is mounted
to the crankshaft 210, preferably via press fitting. Further
an oil pickup 250 for conveying lubricant from a lubricant
sump formed in the lower shell part 110 during operation
into a lubricant conveying system of the cranktrain 200
is mounted to the rotor 410 via three mounting rivets 251.
[0046] The crankcase 300 includes a cylinder housing
310, in which a cylinder 320 is formed. The piston 240
reciprocates within the cylinder 320 during operation of
the refrigerant compressor 1 in order to suck refrigerant
into the cylinder 320 during a suction cycle and to com-
press and discharge the compressed refrigerant during
a compression and discharge cycle. On the crankcase
300 a set of two first protrusions 301 is located on the
side opposite of the cylinder housing 310 and a set of
two second protrusions 311 is located on the cylinder
housing 310 itself. Inner dampening elements 330 are
attached to each of the first protrusions 301 and second
protrusions 311, which inner dampening elements 330
interact with respective regions of an inner surface of the
upper housing part 120 in order to dampen vibrations of
the pump unit 10 during operation and to prevent dam-
ages during transport.
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[0047] In order to establish a suction path and a dis-
charge path for the refrigerant from the suction pipe 30
via the cylinder 320 to the discharge pipe 20, the cylinder
head assembly 500 is mounted onto a cylinder head sec-
tion of the cylinder housing 310. The cylinder head as-
sembly 500 comprises a cylinder gasket 510, a suction
valve spring 520, a valve plate 530 and a discharge valve
spring 540, wherein the valve plate 530 has a suction
opening and a discharge opening. The cylinder gasket
510 and the suction valve spring 520 are located on a
suction side of the valve plate 530, which suction side
faces towards the piston 240. The discharge valve spring
540 is located on a discharge side of the valve plate 530,
which faces in the opposite direction of the piston 240.
When assembled, the valve plate 530, the suction valve
spring 520 and the cylinder gasket 510 are pressed into
avalve plate seat 312 of the cylinder housing 310, as will
be described below in detail.

[0048] A suction connector head 640 of the suction
muffler 600 and a discharge connector head 730 of the
discharge muffler 700 are pressed onto the discharge
side of the valve plate 530, wherein afirst sealing element
550 is placed between the valve plate 530 and the suction
connector head 640 as well as the discharge connector
head 730 respectively.

[0049] During the suction cycle of the pump unit 10,
the piston 240 inside the cylinder 320 moves away from
the valve plate 530, so that a negative pressure builds
up in the cylinder 320, because the suction valve spring
520 keeps the suction opening of the valve plate 530
closed due to its spring force, while the discharge valve
spring 540 closes the discharge opening of the valve
plate 530. When the negative pressure exceeds a certain
threshold, the suction valve spring 520, which at least
has a section configured as a reed valve, opens the suc-
tion opening to allow refrigerant to flow from the suction
pipe 30 through the suction muffler 600 into the cylinder
320.

[0050] During the compression cycle of the pump unit
10, the piston 240 inside the cylinder 320 moves in the
direction of the valve plate 530, so that the refrigerant in
the cylinder 320 is compressed, because the discharge
valve spring 540 keeps the discharge opening of the
valve plate 530 closed due to its spring force, while the
suction valve spring 520 keeps the suction opening of
the valve plate 530 closed. Once the pressure of the com-
pressed refrigerant exceeds a predefined threshold, the
discharge valve spring 540, which is configured as areed
valve, opens the discharge opening of the valve plate
530 to allow refrigerant to flow from the cylinder 320
through the discharge muffler 700 to the discharge tube
20.

[0051] The suction muffler 600 includes a lower hous-
ing part 610, an upper housing part 620 and an inner
housing element 630, which is inserted into a suction
muffler volume defined by the lower housing part 610
and the upper housing part 620 of the suction muffler
600. Refrigerant is sucked into the suction muffler 600
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via aninlet opening 621 located in the upper housing part
620 mainly during the suction cycle of the pump unit 10.
The suction muffler 600 dampens sound based on the
well-known Helmholtz principle when refrigerant flows
through it, i.e. by chambers formed within the suction
muffler 600 which act as resonators that absorb sound.
The refrigerant escapes the suction muffler 600 through
the suction connector head 640, which is placed above
the suction opening of the valve plate 530 and is located
on the upper housing part 620 of the suction muffler 600.
[0052] The discharge muffler 700 includes a lower
housing part 710, an upper housing part 720 and the
discharge connector head 730, which is connected to the
upper housing part 720 of the discharge muffler 700. Dur-
ing the discharge cycle of the pump unit 10, compressed
refrigerant coming from the discharge opening of the
valve plate 530 enters the discharge muffler 700 though
the discharge connector head 730. The discharge muffler
700 dampens sound based on the well-known Helmholtz
principle when refrigerant flows through it, i.e. by cham-
bers formed within the discharge muffler 700 which
chambers act as resonators that absorb sound and or by
pulsation filtering. The compressed refrigerant escapes
the discharge muffler 700 through a discharge connec-
tion tube 750, which is connected to the discharge tube
20 via connection sleeve 760 and an O-ring seal.
[0053] The mounting of the cylinder head assembly
500 to the cylinder housing 310 is facilitated by a mount-
ing assembly 580 (see Fig. 3), which comprises a clamp-
ing element 560 for clamping the valve plate 530 to the
valve plate seat 312 and a fixing element 570, which
presses the suction connector head 640 and the dis-
charge connector head 730 onto the valve plate 530. The
fixing element 570 is latched onto the clamping element
560. The clamping element 560 further comprises two
positioning pins 565 (see Fig. 2), which are used for align-
ing the discharge connector head 730 with the discharge
opening and the suction connector head 640 with the
suction opening respectively.

[0054] Fig. 3 shows the pump unit 10 of the refrigerant
compressor 1in an assembled state. The suction muffler
600 and the discharge muffler 700 are fixed to the cylinder
housing 310 via the clamping element 560 and the fixing
element 570 of the mounting assembly 580, while the
crankshaft 210 is inserted into the crankcase 300 and
the stator 420 is surrounding the rotor 410.

[0055] InFig. 4 the electronic control unit 800 is mount-
ed to the compressor 1. The housing of the electronic
control unit 800 comprises a main housing 802 and a
cover 803 which here is mounted to the main housing
802. For supplying power to the compressor 1 usually a
plug, which is connected to the power supply, is inserted
in a respective socket in the cover 3 which socket holds
electric connectors, here blade-like connectors, of the
circuit board. Here two sockets, one upper socket for a
DC power supply and one lower socket for an AC power
supply are provided. Corresponding labeling can be seen
on the side of cover 803.
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[0056] Fig. 5 shows a sectional view of Fig. 4 for a
vertical section parallel to the width direction y in Fig. 1,
cutting through the center of the compressor 1, with its
upper 120 and lower shell part 110, and through its elec-
tric pass through element 50. Inside the housing 802,803
of the electronic control unit 800 one can see the circuit
board 804 which is connected to the electric connecting
element 805 via the outer harness 801. The electric con-
necting element 805 here is constructed as a socket
which receives the contact pins of the electric pass
through element 50 which electric pass through element
50 acts as a plug. One can see one contact pin extending
into the electric connecting element 805.

[0057] Inheightdirection z (see Fig. 1)the circuit board
804 basically extends through the whole main housing
802. In the upper part of the circuit board 804, which
corresponds to the upper part of the main housing 802,
the heavier and accordingly larger electric components
are mounted, here one can see a capacitor. Arranging
the heavier components near the top of the housing in
the operating state helps to reduce vibrations and thus
sound. The upper part of the main housing 802 has a
greater width in order to accomodate larger electric com-
ponents. So in this example the wall of the housing
802,803 facing away from the compressor 1 is basically
flat whereas the wall of the housing 802,803 facing the
compressor 1 has a bulge.

[0058] Fig. 6 shows the electronic control unit 800 with-
out compressor 1. Here the labeling on the side of cover
803 canbe seen better. On the border to the main housing
802 the cover 803 has two openings with a lug where a
tool can be inserted to separate the cover 803 from the
main housing 802.

[0059] Fig. 7 shows the electronic control unit 800 with
view to the side of the electric connecting element 805.
In the upper part of the housing 802,803 another opening
with a lug for separating the cover 803 from the main
housing 802 is provided. The main housing 802 compris-
es a first 806 and a second clip 807, which clips are pro-
truding, here basically normal, from the outer surface of
the main housing 802, wherein the electric connecting
element 805 is situated between first 806 and second
clip 807. The first clip 806 comprises two openings 808,
the second clip 807 one opening 808.

[0060] Each clip 806,807 is elastically deformable in a
direction parallel to the outer surface of the main housing
802, i.e. parallel to the length direction x (see Fig. 1). The
openings 808 will snap on projections 810 (see Fig. 15)
on the compressor shell 100 when the electronic control
unit 800 is mounted on the compressor shell 100 and
electrically connected to the encapsulated refrigerant
compressor 1 in order to mechanically fix the electronic
control unit 800 on the compressor 1.

[0061] On their outside first and second clip 806,807
each are provided with several parallel stiffening ribs 811
running normal to the outer surface of the main housing
802. Each opening 808 is situated between two stiffening
ribs 811.
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[0062] The second clip 807 of the main housing 802
comprises an open groove 809 which corresponds to an
open groove 817 in a clip 816 of the cover 803 which clip
816 extends parallel to the second clip 807 and is pro-
vided adjacent to the second clip 807. These grooves
809,817 can be used for another fixation of the cover 803
to the main housing 802, e.g. for a screw and a washer,
in addition to e.g. a snap-fit connection between the main
housing 802 and the cover 803.

[0063] Startingfrom the outer surface of the main hous-
ing 802 in a direction normal to this surface (i.e. in the
width direction y), in a first section, which here runs until
the middle of the opening 808, the first clip 806 of the
main housing 802 is oriented parallel to the second clip
807 of the main housing 802. In the second section, from
the middle of the opening 808 until the free end of the
clips 806,807, the distance between first clip 806 and
second clip 807 is growing. So the clips open up towards
their free ends which makes it easier to slip them onto
corresponding parts of the compressor shell 100 to
achieve the snap-fit between electronic control unit 800
and the compressor 1.

[0064] Adjacent to the clips 806,807 further wall ele-
ments are provided which protrude, here basically nor-
mal, from the outer surface of the main housing 802 and
which further surround and enclose the electric connect-
ing element 805, e.g. wall elements which connect the
clips 806,807 to the upper part of the main housing 802.
[0065] The electric connecting element 805 can have
the terminal plugs attached to a plastic part which is snap-
fit to the main housing 802.

[0066] Fig. 8. shows an enlarged sectional view of the
electronic control unit of Fig. 5. Inside the main housing
802, on the basically flat wall of the main housing 802
facing away from the compressor shell 100, several in-
ternal stiffening ribs 812 are provided which run parallel
to the plane of the circuit board 804, here in length direc-
tion x (see Fig. 1). The stiffening ribs 812 are an integral
part of the main housing 802.

[0067] Inside the main housing 802 two furrows 813,
which are an integral part of the main housing 802, are
provided opposite to each other in order to guide the cir-
cuit board 804 in the main housing 802 during mounting
and to support opposite edges of the circuit board 804 in
the mounted state.

[0068] Inside the main housing 802 here two support
elements 814 are provided on the basically flat wall of
the main housing 802 facing away from the compressor
shell 100, in order to support the circuit board 804 in a
direction normal to its plane (here the width direction y,
see Fig. 1). The support elements 814 are in contact with
the circuit board 804. The support elements 814 are like
a pin with a head to enlarge the contact area with the
circuit board 804. The support elements 814 press the
circuit board 804 further into the furrows 813, improving
the fixation of the circuit board 804. The supportelements
814 are integral part of the main housing 802.

[0069] Inside the main housing 802 an I-shaped lateral
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support element 815 is provided on a portion of the main
housing 802 which runs normal to the plane of the circuit
board 804, i.e. the wall of the main housing 802 opposite
the cover 803. The middle part of the "I" in the I-shaped
lateral support element 815 (here being in horizontal po-
sition) fits into a respective horizontal indentation on the
back edge of the circuit board 804 and thus prevents
vertical movement of the circuit board 804. The top and
bottom part of the "I" (here both in vertical position) en-
gage on both planar sides of the circuit board 804 and
thus prevent lateral movement of the circuit board 804,
i.e. movement to the left or to the rigth in Fig. 8.

[0070] Fig. 9 shows a three dimensional view of the
main housing 802 of the electronic control unit 800. The
cover 803 is removed. A series of four grooves running
around the opening of the main housing 802 are provided
to achieve a snap-fit connection with respective grooves
inside the cover 803.

[0071] Fig. 10 shows a three dimensional view of the
cover 803 of the housing of the electronic control unit
800. The cover 803 comprises apertures 819, for defining
a unique position for a plug to be inserted into the cover
803, which apertures 819 are situated to evacuate air
from the volume between circuit board 804 and a portion
of the main housing 802 which runs parallel to the plane
of the circuit board 804 and which is nearer to the circuit
board 804 than an opposite portion of the main housing
802. This portion of the main housing 802 is the basically
flat wall on the left in Fig. 8 which wall also carries the
internal stiffening rib 812 and the support elements 814.
The apertures 819 serve as poka yoke elements and at
the same time serve to vent air from inside the rather
narrow volume between the circuit board 804 and the
basically flat wall of the main housing 802 depicted on
the left in Fig. 8.

[0072] Fig. 11 shows a rear view of the cover 803 of
the housing of the electronic control unit 800. The rear
view shows the side of the cover 803 which faces towards
the main housing 802 when mounted. One can see the
apertures 819 serving as poka yoke elements and ven-
tilation openings as well as additional apertures 820 in
the cover 803 which also serve as poka yoke elements
and as ventilation openings for the volume of the housing
on the other side of the circuit board 804. The additional
apertures 820 are situated opposite to the apertures 819,
wherein openings for the blade-like contacts of the circuit
board 804 are provided between apertures 819 and ad-
ditional apertures 820.

[0073] Inside the cover 803 here four supportelements
818, in the form of protrusions, for supporting the circuit
board 804 are provided. A pair of support elements 818,
each supportelement 818 inthe formofan"L", is situated
in two corners of the cover 803 so that their distance
within the pair corresponds to the thickness of the circuit
board 804. When the cover 803 is mounted on the main
housing 802 these support elements 818 will secure the
edge and two corners of the circuit board 804 which are
in contact with the cover 803. The support elements 818
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are an integral part of the cover 803. Also the clip 816
with its groove 817 is an integral part of the cover 803.
[0074] Fig. 12 shows a front view of the cover 803 of
the housing of the electronic control unit 800. Here it can
be seen that also the clip 816 has stiffening ribs around
its groove 817.

[0075] Fig. 13 shows a front view of the electronic con-
trol unit 800 mounted to the compressor 1, i.e. to its com-
pressor shell 100, as shown in Fig. 4. One can see the
cover 803 as depicted in Fig. 12 and the second clip 807
(see Fig. 7) of the main housing 802 wherein the projec-
tion 810, which is a screw head in this embodiment, is
now located in the opening 808 (see Fig. 7) of second
clip 807.

[0076] Fig. 14 shows afrontview of the open, i.e. cover
803 is removed, and empty main housing 802 of the elec-
tronic control unit 800. As already described under Fig.
8 the main housing 802 comprises internal stiffening ribs
812, two furrows 813, support elements 814 and an |-
shaped lateral support element 815 which in this view is
situated behind an internal stiffening rib 812 but not con-
nected to the internal stiffening rib 812.

[0077] Fig. 15 shows a sectional view of Fig. 4 parallel
to the length direction x in Fig. 1. Two support arms 153
extend from the outer surface of the compressor shell
100 of the compressor 1, wherein the electric pass
through element 50 of the compressor 1 is at least partly,
i.e. at least with its here three contact pins, situated be-
tween the support arms 153. The clips 806,807 of the
housing 802,803 and the support arms 153 of the com-
pressor shell 100 are designed in a way that the openings
808 of the clips 806,807 are snapped on projections 810
on the support arms 153 when the electronic control unit
800 is mounted on the compressor shell 100 and the
electric pass through element 50 of the compressor 1
and the electric connecting element 805 of the electronic
control unit 800 are electrically connected to each other.
[0078] The projections 810 are screw heads of screws
which are screwed into the support arms 153. The sup-
port arms 153 have respective bores into which self-cut-
ting screws are screwed. This is usually done before the
step of connecting the electronic control unit 800 to the
compressor shell 100 so that connecting the electronic
control unit 800 to the compressor shell 100 is accom-
plished by simply snapping the electronic control unit 800
to the compressor shell 100 by using the openings 808
and the projections 810.

[0079] It is sufficient when only one projection 810 is
provided per clip 806,807. In this example only one pro-
jection 810, i.e. screw head, is provided for the upper
opening 808 of the first clip 806 and only one projection
810 is provided for the only lower opening 808 in the
second clip 807.

[0080] To obtain the support arms 153 a connection
shield 150 is welded to an outer surface of a lower shell
part 110 of the compressor shell 100, wherein the con-
nection shield 150 has a shield base plate 151 with an
opening 152 for the electric pass through element 50 of
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the compressor 1, and wherein the two support arms 153
extend from the shield base plate 151 and the opening
152 of the base plate 151 surrounds the electrical pass
through element 50. The connection shield 150 is usually
an integral metal part and the support arms 153 are pro-
duced by bending two opposite ends of the connection
shield 150.

[0081] The electric pass through element 50 is a her-
metic feedthrough element where the contact pins are
encapsulated by glass or ceramic within a metallic body.
Such elements are also called Fusite elements.

[0082] Fig. 16 shows atop view of the electronic control
unit 800 before mounting to the compressor shell 100.
The electronic control unit 800 is cut open horizontally to
better see the first 806 and second clip 807. Also the
empty lower compressor shell 110 is cut horizontally.
Protruding from the compressor shell 100 the support
arms 153 and between the support arms 153 the three
contact pins of the electric pass though element 50 can
be seen. The support arms 153 are slightly bent inwards
towards each other which makes it easier to slide the
clips 806,807 onto the support arms 153 so that the sup-
port arms 153 are situated between the clips 806,807 in
the mounted state of the housing.

[0083] Fig. 17 shows a top view of the the electronic
control unit mounted to the compressor, as shown in Fig.
4. The electronic control unit 800 and the lower compres-
sor shell 110 are again cut open horizontally to better
see the first 806 and second clip 807 and the support
arms 153. It can be seen that when the electronic control
unit 800 is mounted on the compressor shell 100 the
supportarms 153 are situated between the clips 806,807.

Reference Numerals
[0084]

1 Refrigerant Compressor

10 Pump Unit

20 Discharge Pipe

30 Suction Pipe

40 Maintenance Pipe

50 Electric Pass Through Element
60 Support Spring Assembly
61 Lower Spring Pin

62 Support Spring

63 Upper Spring HolderPin

70 First Connector Element

80 Second Connector Element
90 Support Damper Assembly
91 Outer Dampening Element
92 Damper Pin

93 Lining Disk

94 Securing Element

100  Compressor Shell

102  Second Connection Opening
103  Third Connection Opening
110  Lower Shell Part



120
140
150
151
152
153
160
164
200
201
210
220
230
240
243
244
250
251
300
301
302
310
311
312
320
330
340
400
410
420
421
430
500
510
520
530
540
550
560
565
570
580
600
610
620
621
630
640
700
710
720
730
750
760
800
801
802
803
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Upper Shell Part

Mounting Pin

Connection Shield

Shield Base Plate

Opening of the Connection Shield
Support Arm

Supporting Base Plate
Opening of the Supporting Base Plate
Cranktrain

Ball Bearing

Crankshaft

Crankpin

Connecting Rod

Piston

Piston Pin

Clamping Sleeve

Oil Pickup

Mounting Rivet

Crankcase

First Protrusion

Main Bearing

Cylinder Housing

Second Protrusion

Valve Plate Seat

Cylinder

Inner Dampening Elements
Stator Mounting Screw
Electric Drive Unit

Rotor

Stator

Lower End Element

Inner Harness

Cylinder Head Assembly
Cylinder Gasket

Suction Valve Spring

Valve Plate

Discharge Valve Spring
First Sealing Element
Clamping Element
Positioning Pins

Fixing Element

Mounting Assembly
Suction Muffler

Lower Housing Part of the Suction Muffler
Upper Housing Part of the Suction Muffler
Inlet Opening

Inner Housing Element
Suction Connector Head
Discharge Muffler
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Lower Housing Part of the Discharge Muffler 50
Upper Housing Part of the Discharge Muffler

Discharge Connector Head
Discharge Connection Tube
Connection Sleeve
Electronic Control Unit
Outer Harness
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Main Housing of Electronic Control Unit 800

Cover of Housing of Electronic Control Un

it 800

1"

804  Circuit Board

805 Electric Connecting Element (Socket) of Elec-
tronic Control Unit

806  First Clip

807 Second Clip

808  Opening in Clips 806, 807

809 Groove in Second Clip 807

810  Projection (Screw Head)

811 Stiffening Rib on Clips 806, 807

812  Internal Stiffening Rib in Main Housing 802

813  Furrow in Main Housing 802

814  Support Element in Main Housing 802

815  I-shaped Lateral Support Element in Main Hous-
ing 802

816  Clip of Cover 803

817  Groove in Clip 816 of Cover 803

818  Support Element in Cover 803

819  Apertures in Cover 803

820  Additional Apertures in Cover 803

X length direction
y width direction
z height direction
Claims

1. Electronic control unit (800) for an encapsulated re-
frigerant compressor (1),

the electronic control unit (800) comprising a
housing (802,803)

- which housing encloses at least a circuit
board (804) of the electronic control unit
(800), which circuit board is electrically con-
nected to an electric connecting element
(805) for electrically connecting the elec-
tronic control unit (800) to the encapsulated
refrigerant compressor (1),

- which housing comprises a main housing
(802) and a cover (803), wherein the main
housing (802) encloses the circuit board
(804) and carries the electric connecting el-
ement (805), and an opening of the main
housing (802) for inserting the circuit board
(804) is closed by the cover (803), charac-
terized in that the main housing (802) com-
prises atleast afirst (806) and a second clip
(807), which clips are protruding from the
outer surface of the main housing (802),

wherein the electric connecting element (805)
is at least partly situated between first (806) and
second clip (807),

wherein each clip (806,807) comprises at least
one opening (808) or recess,

wherein each clip (806,807) is elastically de-
formable in a direction parallel to the outer sur-
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face of the main housing (802) so that the open-
ings (808) or recesses can snap on projections
(810) on a compressor shell (100) of the encap-
sulated refrigerant compressor (1) when the
electronic control unit (800) is mounted on the
compressor shell (100) and electrically connect-
ed to the encapsulated refrigerant compressor
(1), in order to mechanically fix the electronic
control unit (800) on the encapsulated refriger-
ant compressor (1) .

Electronic control unit (800) according to claim 1,
characterized in that main housing (802) and first
and second clip (806,807) form an integral plastic
part

and/or that first and second clip (806,807) each are
provided with at least one stiffening rib (811). (Fig. 7)

Electronic control unit (800) according to claim 1 or
2, characterized in that at least one internal stiff-
ening rib (812) is provided inside the main housing
(802) on a portion of the main housing which runs
parallel to the plane of the circuit board (804). (Fig. 8)

Electronic control unit (800) according to any one of
claims 1 to 3, characterized in that inside the main
housing (802) at least two furrows (813) are provided
opposite to each other in the main housing in order
to guide the circuit board (804) in the main housing
(802) during mounting and to support opposite edges
ofthe circuitboard (804)in the mounted state. (Fig. 8)

Electronic control unit (800) according to any one of
claims 1 to 4, characterized in that inside the main
housing (802) at least one support element (814) is
provided on a portion of the main housing which runs
parallel to the plane of the circuit board (804), in order
to supportthe circuitboard (804 ) in adirection normal
to its plane. (Fig. 8)

Electronic control unit (800) according to any one of
claims 1 to 5, characterized in that inside the main
housing (802) at least one I-shaped lateral support
element (815) is provided on a portion of the main
housing which runs normal to the plane of the circuit
board (804), in order to support the circuit board
(804) in a direction normal and in a direction parallel
to its plane. (Fig. 8)

Electronic control unit (800) according to any one of
claims 1 to 6, characterized in that the cover (803)
ofthe housingis connected to the main housing (802)
by snap-fit.

Electronic control unit (800) according to claim 7,
characterized in that inside the cover (803) at least
one support element (818) for supporting the circuit
board (804) is provided. (Fig. 11)
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9.

10.

1.

12.

13.
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Electronic control unit (800) according to claim 7 or
8, characterized in that the cover (803) comprises
apertures (819), for defining a unique position for a
plug to be inserted into the cover, which apertures
(819) are situated to evacuate air from the volume
between circuitboard (804) and a portion of the main
housing (802) which runs parallel to the plane of the
circuit board (804) and which is nearer to the circuit
board (804) than an opposite portion of the main
housing (802). (Fig. 10, 11)

Electronic control unit (800) according to any one of
claims 7 to 9, characterized in that the second clip
(807) of the main housing (802) comprises an open
groove (809) which corresponds to an open groove
(817) in a clip (816) of the cover (803) which clip
(816) extends parallel to the second clip (807) and
is provided adjacent to the second clip (807). (Fig.
7,11)

Electronic control unit (800) according to any one of
claims 1 to 10, characterized in that, starting from
the outer surface of the main housing (802) in a di-
rection normal to the outer surface of the main hous-
ing (802), in a first section the first clip (806) of the
main housing (802) is oriented parallel to the second
clip (807) of the main housing (802) and in a second
section the distance between first clip (806) and sec-
ond clip (807) is growing with growing distance to
the outer surface of the main housing (802).

A system comprising an electronic control unit (800)
according to any one of claims 1 to 11 and an en-
capsulated refrigerant compressor (1),

wherein two support arms (153) extend from the
outer surface of the compressor shell (100) of
the encapsulated refrigerant compressor (1),
wherein the electric pass through element (50)
of the encapsulated refrigerant compressor (1)
is at least partly situated between the support
arms (153),

wherein the clips (806,807) of the housing
(802,803) and the support arms (153) of the
compressor shell (100) are designed in a way
that the openings (808) or recesses of the clips
(806,807) can snap on projections (810) on the
support arms (153) when the electronic control
unit (800) is mounted on the compressor shell
(100) and the electric pass through element (50)
of the encapsulated refrigerant compressor (1)
and the electric connecting element (805) of the
electronic control unit (800) become electrically
connected to each other.

The system according to claim 12, characterized in
that the projections (810) are screw heads of screws
which are screwed into the support arms (153),
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wherein the support arms (153) are preferably bent
inwards towards each other. (Fig. 15)

The system according to claim 12 or 13, character-
ized in that a connection shield (150) is welded to
an outer surface of a lower shell part (110) of the
compressor shell (100), wherein the electronic con-
trol unit (800) is mounted to the connection shield
(150), and in that the connection shield (150) has a
shield base plate (151), with an opening (152) for
the electric pass through element (50) of the encap-
sulated refrigerant compressor (1), and two support
arms (153) extending from the shield base plate
(151) wherein the opening (152) of the base plate
(151) surrounds the electrical pass through element
(50). (Fig. 15)

The system according to any one of claims 12 to 14,
characterized in that when the electronic control
unit (800) is mounted on the compressor shell (100)
the supportarms (153) are situated between the clips
(806,807).

The system according to any one of claims 12 to 15,
characterized in that the encapsulated refrigerant
compressor has

- a compressor shell (100) having a lower shell
part (110) and an upper shell part (120), wherein
a discharge pipe (20) enters the compressor
shell (100) through a first connection opening
(101), a suction pipe (30) enters the compressor
shell (100) through a second connection open-
ing (102), and a maintenance pipe (40) enters
the compressor shell (100) through a third con-
nection opening (103),

wherein an electric pass through element (50)
is inserted into the compressor shell (100);

- a pump unit (10) comprising:

- a cranktrain (200) having a crankshaft (210),
a crankpin (220), a connecting rod (230) and a
piston (240);

- an electric drive unit (400) having an inner har-
ness (430), a stator (420) and a rotor (410), the
rotor (410) being fixed to the crankshaft (210),
wherein the inner harness (430) is connecting
the electric pass through element (50) and the
stator (420) ;

- a crankcase (300) with a cylinder housing
(310),

wherein a cylinder (320) for reciprocating
movement of the piston (240) is located in
the cylinder housing (310), wherein the
crankshaft (210) is rotatably mounted in the
crankcase (300),

wherein the stator (420) is attached to the
cylinder crankcase (300);
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- acylinder head assembly (500) mounted to the
cylinder housing (310) of the crankcase (300),
the cylinder head assembly (500) comprising a
valve plate (530), a suction valve spring (520),
adischarge valve spring (540), a suction muffler
(600) and a discharge muffler (700), wherein the
discharge muffler (700) has a discharge connec-
tion tube (750) being connected to the discharge
pipe (20);

- a plurality of support spring assemblies (60)
for supporting the pump unit (10) in the com-
pressor shell (100).
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