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(57) Abstract: The invention relates to a compressor or pump comprising a pump in a pump housing, a motor in a motor housing,
which motor comprises a stator and a rotor and drives the pump by a common axle assembly, a pump end cover and a motor end cover,
where end covers (7, 10) are assembled to pump- and/or motor housings (2, 4) or pump- and/or motor housings (2, 4) each having one
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a sealed closure to the housing (2, 4). The invention further relates to a method of assembly of a compressor or pump housing.
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COMPRESSOR OR PUMP HOUSING ASSEMBLY AND METHOD OF
ASSEMBLY OF A COMPRESSOR OR PUMP HOUSING

The invention relates to a compressor or pump comprising a pump in a pump
housing, a motor in a motor housing, which motor comprises a stator and a
rotor and drives the pump by a common axle assembly, a pump end cover and

a motor end cover.

The invention further relates to a method of assembly of end covers of a

compressor or pump housing.

A compressor or pump, for example for use in relation to mobile transport
reefer containers, normally is assembled by three or more parts, a main body
containing piston and cylinder, crankshaft assembly and a motor body having

a motor end cover.

At an opposite end of the motor body is a thin cover containing the oil pump
assembly, A pump body, which at an end opposite the motor end, also can be

provided with an end cover, here a pump end cover.

Normally these end covers are fastened to the motor and pump bodies or
housings by means of a plurality of screws and/or bolts. Between the end
covers and the motor or pump body is provided a gasket or seal to ensure that

the joint does not leak.

The above parts are utilized to make one complete compressor including bolts,

gaskets, washers, etc..

It is not unusual that 6 — 12 bolts have to be removed to be able to remove an

end cover.
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Further, when reassembling the pump or compressor, there is a need for even

tightening of the bolts to achieve a leak tight connection.

Also, since machining lead to cost, it is desirable to provide a compressor or

pump which can be assembled by using fewer items and in a more simple way.

The idea is to be able to carry out the joints between the above needed main
parts, using less material and less machining cost, by use of different

embodiments.

This is achieved by a compressor or pump where end covers are assembled
to pump- and/or motor housings or pump- and/or motor housings each having
one closed end, which are assembled to each other by closure means
consisting of a set of engagement means, providing a sealed closure to the

housing.

The set of engagement means may be a single set of engagement means.

In one embodiment, the first threading is positioned inside the housings at each
end and the second threading is positioned at a rim or outer perimeter of a
disc-shaped end closure. When the end closure is screwed into the pump or
motor housing, the length of the threading is dimensioned according to the
thickness of the end closure to achieve that when the end closure is screwed
in place, the outer surface of the end closure is flush with the end of the

housing.

Inside the housing, a stop or a ring having an inner diameter smaller than the
inner diameter of the housing is provided. When mounting the end closure, the
end closure abuts the stop which stop can be provided with sealing means, for
example a flat ring-shaped gasket or by a groove formed at the end of the stop

facing outwards, the groove being provided for accommodating an O-ring as a
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sealing part. The O-ring placed in the groove will seal along an area close to

the perimeter of the inner side of the end closure.

In an embodiment, the parts are assembled by a thread joint by having the
thread on an outer side of a round going or circumferential flange extending
from an inner side of the motor or pump end closure, and on an inner side of
the pump and/or motor housing. The outer side of the round going or
circumferential flange extending from the inner side of the motor or pump end
closure, has an outer diameter corresponding to the inner side of the pump
and/or motor housing in such a way that the threading can engage in a screw

connection.

This is achieved by a compressor or pump housing assembly, where the set
of engagement means, providing a sealed closure to the housing is mutual
engaging threads, a first threading positioned inwards the housing and a
second threading positioned at a circumference or an outer side of a round
going or circumferential flange extending from an inner side of the motor or

pump end closure.

In another embodiment the parts are assembled by a thread joint by having
the thread on an inner side of protruding parts of a round going flange
extending from an outer side of the motor or pump end closure or extending
from a rim or circumference of the motor or pump end closure, and on an outer
side of the pump and/or motor housing. The inner side of the protruding parts
of the round going flange extending from the outer side of the motor or pump
end closure or extending from the rim or circumference of the motor or pump
end closure, has an inner diameter corresponding to the outer side of the pump
and/or motor housing in such a way that the threading can engage in a screw

flare connection.
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This is achieved by a compressor or pump housing assembly, where the set
of engagement means, providing a sealed closure to the housing is mutual
engaging threads, a first threading positioned outwards the housing and a
second threading positioned on an inner side of a protruding circumference or
an inner side of a protruding part of a round going or circumferential flange
extending from an outer side of the motor or pump end closure or extending

from a rim or circumference of the motor or pump end closure.

In another embodiment, the end closures are mounted to the pump housing

and/or motor housing by a press fit connection.

This is achieved by a compressor or pump housing assembly, where the set
of engagement means, providing a sealed closure to the housing is a press fit
between an inwardly facing area in the housing and an area positioned at a
circumference or an outer side of a round going or circumferential flange

extending from an inner side of the motor or pump end closure.

In another embodiment, a locked press fit is used to assemble a motor end
closure to a motor housing and a pump end closure to a pump housing. As an
additional securing feature, a groove can be provided in an inner side of the
motor housing or in an inner side of the pump housing. A locking mechanism
formed by a notch extending from an outer circumference of a round going or
circumferential and extending flange of the motor- or pump closure, for
engagement into the groove of the motor or pump housing, can further cause
that the closure is held in place, and the pump or compressor unit is kept
sealed. A sealing ring, for example an O-ring can be placed at an end of the
pump- and/or motor housing, providing a sealed closing, securing that oil is

kept in place within the housing.



WO 2020/201366 PCT/EP2020/059276

10

15

20

25

30

All the above joint methods are shown as inside press fit or thread joints but
could likewise be outside press fit or outside thread or flare joints as well as

combinations of same.

This is achieved by a compressor or pump housing assembly, where the set
of engagement means, providing a sealed closure to the housing is a snap fit
between an inwardly facing groove in the housing and a protruding hook-
member positioned at a circumference or an outer side of a round going or
circumferential flange extending from an inner side of the motor or pump end

closure.

In another series of embodiments, the assembly of end covers to the pump
and/or motor housing can be carried out in a middle part of the pump or

compressor.

Here, for example the pump housing is formed as a cylindrical part with an
open end pointing towards the motor housing and a closed end pointing away
from the motor housing. The motor housing is also formed with as a cylindrical
part with an open end pointing towards the pump housing and a closed end

pointing away from the pump housing.

An outer diameter of the cylindrical motor housing corresponds to an inner

diameter of the cylindrical pump housing.

A console carrying the axle is placed within the pump housing, the console
having an outer diameter corresponding to the inner diameter of the pump

housing.

At the end of the console pointing towards the open end of the pump housing,

a groove is provided for accommodating an O-ring as a sealing part.
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To provide an assembly of the pump housing and the motor housing, the open
ends are pointed towards each other and the pump housing is on the inner
side of the open end provided with threading and the motor housing is on its
outer side of the open end provided with a mutual formed threading, thereby

making a thread joint.

This is achieved by a compressor or pump housing assembly, where the pump
housing and the motor housing each having one closed end and an open end
where the set of engagement means, providing a sealed closure to the
housing, is mutual engaging threads, a first threading positioned inwards the
open end of the pump housing and a second threading positioned at a

perimeter or an outer side at the open end of the motor housing.

In an embodiment the motor housing and pump housing is not provided with
threading and the assembly is performed by pressing the motor housing into

the pump housing by a press fit.

This is achieved by a compressor or pump housing assembly, where the pump
housing and the motor housing each having one closed end and an open end
where the set of engagement means, providing a sealed closure to the housing
is a press fit between an inwardly facing area in the pump housing and an area

positioned at a circumference at the open end of the motor housing.

In an embodiment the press fit is further provided with a locking mechanism
formed by a notch extending from an outer circumference of the open end of
the motor housing, for engagement into a groove on the inner side of the open
end of the pump housing. The notch and groove can further cause that the

parts are held in place, and the pump or compressor unit is kept sealed.

This is achieved by a compressor or pump housing assembly, where the pump

housing and the motor housing each having one closed end and an open end
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where the set of engagement means, providing a sealed closure to the housing
is a snap fit between an inwardly facing groove in the pump housing and a
protruding hook-member positioned at a circumference at the open end of the

motor housing.

The last embodiments are directed to a solution where the respective pump
housing and motor housing can be joined and thereby at the same time form
the end covers, which due to their construction can be assembled using fewer

parts than usual.

In the above, the embodiments are described where the motor housing is
inserted into the pump housing and the dimensions are adjusted accordingly.
It is clear that a solution where the pump housing is inserted into the motor

housing is an alternative why the invention should also cover this embodiment.

Hereby also a method of assembling of a compressor or pump comprising a
pump in a pump housing, a motor in a motor housing, which motor comprises
a stator and a rotor and drives the pump by a common axle assembly, a pump
end cover and a motor end cover is provided, where end covers are assembled
to pump- and/or motor housings or pump- and/or motor housings each having
one closed end, which are assembled to each other by closure means
consisting of a set of engagement means providing a sealed closure to the

housing.

The set of engagement means may be a single set of engagement means.

Additionally, one or more joints or main body part should contain a part or
device designed in such a way that this joint, part, area, location or disk will be
the primary burst part, should the pressure in the system and compressor

reach a level higher than the safety pressure, i.e. 100°C, which is substantially
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above the maximum test pressure (equivalent to 40 bar(g) of R134a, 17%

higher than maximum test pressure and 63% lower than burst pressure).

This burst area could be in the form of a disk, round/oval or otherwise circular
area, decreased wall thickness and/or porous material or similar method that
will cause this exact part to burst prior to other parts of the compressor, such
as cylinder heads, bolts, brazing or copper pipes.

The above and other features and advantages of the present invention will
become readily apparent to those skilled in the art by the following detailed
description of exemplary embodiments thereof with reference to the attached
drawings, in which:

Figure 1 shows a cross sectional view along a middle axis of a vacuum pump;

Figure 2 shows an enlarged view of section A, marked with a circle in figure 1;

Figure 3 shows a cross sectional view along a middle axis of an embodiment

of a vacuum pump;

Figure 4 shows an enlarged view of section B, marked with a circle in figure 3;

Figure 5 shows a cross sectional view along a middle axis of an embodiment

of a vacuum pump;

Figure 6 shows an enlarged view of section C, marked with a circle in figure 5;

Figure 7 shows a cross sectional view along a middle axis of an embodiment

of a vacuum pump;

Figure 8 shows an enlarged view of section D, marked with a circle in figure 7;
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Figure 9 shows a cross sectional view along a middle axis of an embodiment

of a vacuum pump;

Figure 10 shows an enlarged view of section E, marked with a circle in figure
9;
Figure 11 shows a cross sectional view along a middle axis of an embodiment

of a vacuum pump;

Figure 12 shows an enlarged view of section F, marked with a circle in figure
11;

Figure 13 shows a cross sectional view along a middle axis of an embodiment

of a vacuum pump; and

Figure 14 shows an enlarged view of section G, marked with a circle in figure
13.

Various embodiments are described hereinafter with reference to the figures.
Like reference numerals refer to like elements throughout. Like elements will,

thus, not be described in detail with respect to the description of each figure.

It should also be noted that the figures are only intended to facilitate the

description of the embodiments.

They are not intended as an exhaustive description of the claimed invention or
as a limitation on the scope of the claimed invention. In addition, an illustrated

embodiment needs not have all the aspects or advantages shown.
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An aspect or an advantage described in conjunction with a particular
embodiment is not necessarily limited to that embodiment and can be
practiced in any other embodiments even if not so illustrated, or if not so

explicitly described.

Throughout, the same reference numerals are used for identical or

corresponding parts.

A compressor or pump 1 comprising a pump 3 in a pump housing 2, a motor
5 in a motor housing 4, which motor 5 comprises a stator and a rotor and drives
the pump 3 by a common axle assembly 20. An embodiment is shown in Figure
1, where the pump housing 2 and the motor housing 4 is formed as a cylindrical
part with open ends. At each end, the housing is provided with a respective
cover 7, 10, the pump housing 2 with a pump end cover 7 and the motor

housing 4 with a motor end cover 10.

The end covers 7, 10 can be mounted to the housings 2, 4 by a thread joint 13
by having the thread 13 on an outer side of a round going or circumferential
flange 8, 11 extending in longitudinal direction of the pump or motor housing
2, 4 from an inner side of the pump or motor end closure 7, 10, and on an inner
side 6, 9 of the pump and/or motor housing. The outer side of the round going
or circumferential flange 8, 11 extending from the inner side of the pump or
motor end closure 7, 10, has an outer diameter corresponding to the inner side
6, 9 of the pump and/or motor housing 2, 4 in such a way that the threading 13

can engage in a screw connection.

A sealing ring 12, for example an O-ring can be placed in a groove 14 at an
end of the pump- and/or motor housing 2, 4, providing a sealed closing,

securing that oil is kept in place within the housing 2, 4.
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The end covers 7, 10 can be mounted to the housings 2, 4 by a thread joint 13
by having the thread 13 on an inner side of a protruding part of a round going
flange 8, 11 extending in longitudinal direction of the pump or motor housing
2, 4 from an outer side of the pump or motor end closure 7, 10, or extending
from a rim or circumference of the motor or pump end closure 7, 10 and on an
outer side of the pump and/or motor housing 2, 4. The inner side of the
protruding part of the round going or circumferential flange 8, 11 extending
from the outer side of the pump or motor end closure 7, 10 or extending from
the rim or circumference of the motor or pump end closure 7, 10, has an inner
diameter corresponding to the outer side of the pump and/or motor housing 2,

4 in such a way that the threading 13 can engage in a screw flare connection.

In an embodiment, the first threading 13 is positioned inside the housings 2, 4
at each end and the second threading 23 is positioned at a rim or outer
perimeter of a disc-shaped end closure. When the end closure is screwed into
the pump or motor housing, the length of the threading is dimensioned
according to the thickness of the end closure to achieve that when the end
closure is screwed in place, the outer surface of the end closure is flush with

the end of the housing.

Inside the housing, a stop or a ring having a diameter smaller than the diameter
of the housing is provided. When mounting the end closure, the end closure
abuts the stop which stop can be provided with sealing means, for example a
flat ring-shaped gasket or by a groove formed at the end of the stop facing
outwards, the groove being provided for accommodating an O-ring as a
sealing part. The O-ring placed in the groove will seal along an area close to

the perimeter of the inner side of the end closure.

In an embodiment, the end closures 7, 10 are mounted to the pump housing 2
and/or motor housing 4 by a press fit connection 113. Here the inner sides 6,

9 of the pump- and motor housing 2, 4 at their open ends are not provided with
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threading, but manufactured with a tolerance in relation to the outer diameter
of the round going or circumferential flanges 8, 11 extending in longitudinal
direction of the pump or motor housing 2, 4 from an inner side of the pump or

motor end closure 7, 10 giving a press fit when pressed together.

In another embodiment, a locked press fit is used to assemble a motor end
closure to a motor housing and a pump end closure to a pump housing. As an
additional securing feature, a groove can be provided in an inner side of the
motor housing or in an inner side of the pump housing. A locking mechanism
formed by a notch extending from an outer circumference of a round going or
circumferential and extending flange of the motor- or pump closure, for
engagement into the groove of the motor or pump housing, can further cause
that the closure is held in place, and the pump or compressor unit is kept
sealed. A sealing ring, for example an O-ring can be placed in a groove at an
end of the pump- and/or motor housing, providing a sealed closing, securing

that oil is kept in place within the housing.

All the above joint methods are shown as inside press fit or thread joints but
could likewise be outside press fit or thread or flare joints as well as

combinations of same.

Outside press fit or thread or flare joints should be understood as solutions
where an outside part of the pump housing 2 and/or motor housing 4 are used
for the assembly together with an inside part of a protruding flange 8, 11
extending from a rim or circumference of the of the motor or pump end closure
7,10.

In another series of embodiments as shown in Figures 3, 4, 7, 8, 11 and 12,
the assembly of end covers to the pump and/or motor housing can be carried

out in a middle part of the pump or compressor 1.
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Here, for example the pump housing 2 is formed as a cylindrical part with an
open end pointing towards the motor housing 4 and a closed end 21 pointing
away from the motor housing. The motor housing 4is also formed as a
cylindrical part with an open end pointing towards the pump housing 2 and a

closed end 22 pointing away from the pump housing 2.

An outer diameter of the cylindrical motor housing 4 corresponds to an inner

diameter of the cylindrical pump housing 2.

A console 24 carrying the axle 20 is placed within the pump housing 2, the
console 24 having an outer diameter corresponding to the inner diameter of

the pump housing 2.

At the end of the console 24 pointing towards the open end of the pump
housing 2, a groove 14 is provided for accommodating an O-ring as a sealing

part 12.

Figure 3 shows an embodiment of an assembly of the pump housing 2 and the
motor housing 4, where the open ends are pointed towards each other and the
pump housing 2 is on the inner side 6 of the open end provided with threading
and the motor housing 4 is on its outer side of the open end provided with a

mutual formed threading, thereby making a thread joint.

In an embodiment, shown in Figure 7, the motor housing 4 and pump housing
2 is not provided with threading and the assembly is performed by pressing

the motor housing 4 into the pump housing 2 by a press fit.

In an embodiment, shown in Figure 11, the press fit is further provided with a
locking mechanism formed by a notch 214 extending from an outer
circumference of the open end of the motor housing 4, for engagement into a

groove 213 on the inner side of the open end of the pump housing 2. The notch
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214 and groove 213 can further cause that the parts are held in place, and the
pump or compressor unit 1 is kept sealed. This assembly is called a snap fit,
since the parts simply snap together forming an assembly easy to put together,
but still having a sufficient locking effect to keep the parts together in a sealed

manner.

The last embodiments are directed to a solution where the respective pump
housing and motor housing can be joined and thereby at the same time form
the end covers, which due to their construction can be assembled using fewer

parts than usual.

In the above, the embodiments are described where the motor housing 4 is
inserted into the pump housing 2 and the dimensions are adjusted accordingly.
It is clear that a solution where the pump housing 2 is inserted into the motor
housing 4 is an alternative, why the invention should also cover this

embodiment.

Additionally, one or more joints or main body part should contain a part or
device designed in such a way that this joint, part, area, location or disk will be
the primary burst part, should the pressure in the system and compressor
reach a level higher than the safety pressure, i.e. 100°C, which is substantially
above the maximum test pressure (equivalent to 40 bar(g) of R134a, 17%

higher than maximum test pressure and 63% lower than burst pressure).

This burst area (not shown) could be in the form of a disk, round/oval or
otherwise circular area, decreased wall thickness and/or porous material or
similar method that will cause this exact part to burst prior to other parts of the

compressor, such as cylinder heads, bolts, brazing or copper pipes.
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CLAIMS

1. A compressor or pump comprising a pump in a pump housing, a motor in a
motor housing, which motor comprises a stator and a rotor and drives the
pump by a common axle assembly, a pump end cover and a motor end cover,
characterized in that end covers (7, 10, 70, 100) are assembled to pump-
and/or motor housings (2, 4), or pump- and/or motor housings (2, 4) each
having one closed end, which are assembled to each other by closure means
consisting of a set of engagement means (13, 23, 113, 213, 214), providing a

sealed closure to the housing (2, 4).

2. A compressor or pump housing assembly according to claim 1, where the
set of engagement means, providing a sealed closure to the housing (2, 4) is
mutual engaging threads (13, 23), a first threading (13) positioned inwards the
housing (2, 4) and a second threading (23) positioned at a rim or outer

perimeter of a disc-shaped end closure.

3. A compressor or pump housing assembly according to claim 1, where the
set of engagement means, providing a sealed closure to the housing (2, 4) is
mutual engaging threads (13, 23), a first threading (13) positioned inwards the
housing (2, 4) and a second threading (23) positioned at a circumference or
an outer side of a round going or circumferential flange (8, 11) extending from

an inner side of the motor or pump end closure (7, 10).

4. A compressor or pump housing assembly according to claim 1, where the
set of engagement means, providing a sealed closure to the housing (2, 4) is
mutual engaging threads (13, 23), a first threading (13) positioned inwards the
housing (2, 4) and a second threading (23) positioned at a circumference or
an outer side of a round going or circumferential flange (8, 11) extending from

an inner side of the motor or pump end closure (7, 10).
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5. A compressor or pump housing assembly according to claim 1, where the
set of engagement means, providing a sealed closure to the housing (2, 4) is
mutual engaging threads (13), a first threading positioned outwards the
housing (2, 4) and a second threading positioned on an inner side of a
protruding circumference or an inner side of a protruding part of a round going
or circumferential flange (8, 11) extending from an outer side of the motor or
pump end closure (7, 10) or extending from a rim or circumference of the motor

or pump end closure (7, 10).

6. A compressor or pump housing assembly according to claim 1, where the
set of engagement means, providing a sealed closure to the housing is a press
fit (113) between an inwardly facing area in the housing (2, 4) and an area
positioned at a circumference or an outer side of a round going or
circumferential flange (8, 11) extending from an inner side of the motor or pump

end closure (7, 10).

7. A compressor or pump housing assembly according to claim 1, where the
set of engagement means, providing a sealed closure to the housing (2, 4) is
a snap fit between an inwardly facing groove (213) in the housing (2, 4) and a
protruding hook-member (214) positioned at a circumference or an outer side
of a round going or circumferential flange (8, 11) extending from an inner side

of the motor or pump end closure (7, 10).

8. A compressor or pump housing assembly according to claim 1, wherein the
pump housing (2) and the motor housing (4) each having one closed end (21,
22) and an open end where the set of engagement means, providing a sealed
closure to the housing, is mutual engaging threads (13), a first threading
positioned inwards the open end of the pump housing (2) and a second
threading positioned at a perimeter or an outer side at the open end of the

motor housing (4).
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9. A compressor or pump housing assembly according to claim 1, wherein the
pump housing (2) and the motor housing (4) each having one closed end (21,
22) and an open end where the set of engagement means, providing a sealed
closure to the housing (2, 4) is a press fit between an inwardly facing area in
the pump housing (2) and an area positioned at a circumference at the open

end of the motor housing (4).

10. A compressor or pump housing assembly according to claim 1, wherein
the pump housing (2) and the motor housing (4) each having one closed end
(21, 22) and an open end where the set of engagement means, providing a
sealed closure to the housing (2, 4) is a snap fit between an inwardly facing
groove in the pump housing (2) and a protruding hook-member positioned at

a circumference at the open end of the motor housing (4).

11. Method of assembling of a compressor or pump comprising a pump in a
pump housing, a motor in a motor housing, which motor comprises a stator
and a rotor and drives the pump by a common axle assembly, a pump end
cover and a motor end cover, where end covers (7, 10, 70, 100) are assembled
to pump- and/or motor housings (2, 4), or pump- and/or motor housings (2, 4)
each having one closed end, which are assembled to each other by closure
means consisting of a set of engagement means (13, 23, 113, 213, 214),

providing a sealed closure to the housing (2, 4).

12. Method according to claim 11, wherein the closure means consisting of a
set of engagement means (13, 23, 113, 213, 214), providing a sealed closure
to the housing (2, 4) is provided by a first threading (13) positioned inside the
housing (2, 4) and a second threading (23) positioned on an end cover (7, 10,
70, 100).
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13. Method according to claim 11, wherein the closure means consisting of a
set of engagement means (13, 23, 113, 213, 214), providing a sealed closure

to the housing (2, 4) is provided by a press fit.

5 14. Method according to claim 11, wherein the closure means consisting of a
set of engagement means (13, 23, 113, 213, 214), providing a sealed closure

to the housing (2, 4) is provided by a snap fit.
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