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2 Claims.

This invention relates to refrigerating mecha-
nism, and it has to do particularly with a sys-
tem wherein the refrigerant is used as a cooling
agent for the source of power in the form of an

& electric motor:
The invention is directed particularly to a sys-
.- tem which makes use of a so-called sealed com-
pressor unit wherein the compressor mechanism
and motor are housed in a sealed unit. A prob-
10 lem iIs presented in such a unit of cooling -the

stator of. the motor, since, as it 'is completely-

housed, - difficulties present themselves in dissi-
pating the generated heat and in keeping the
-~ heat away from the compressor mechanism.

165 It has been proposed to put heat dissipating
fins on the external part of the housing sur-
rounding the stator, but where the -housing is
made of sheet metal the fins have to be applied
in some manner, as for example, by welding,

20 and this may distort the housing. Such a dis-
tortion, of course, is highly undesirable, particu-
larly in a unit of this kind where the motor and
compressor mechanism must be accurately lined
up and which alignment is either wholly or par-

25 tially - dependent upon the housing. Moreover,
the available surface is too small so that fins
on the housing: adjacent the stator do not have
sufficient  surface for adequate cooling unless
some outside means such as means for blowing

30 air over the fins is used, but this is undesirable.

By the present invention a more efficient cool-
ing action is obtained than by the use of fins.
The heat is transferred from the stator to the
refrigerant and then dissipated by a part of the

35 refrigerating mechanism, as for example, by a
portion of a condenser. The cooling action,
therefore, is obtained largely when the refrig-
erant is in motion, and this is at the time the
electric  motor 'is functioning and generating

40 heat. In this way, the temperature curve of the

- stator of the motor is considerably leveled out.
The refrigerant may be brought into heat ex-
change relation with the stator in different ways,
‘and the condenser arrangement for the refrig-

45 erant may be varied, all within the scope of
the invention, and some of these variations are
iHustrated in the accompanying drawing.

-Fig. 1 is a somewhat diagrammatic view show-
ing a portion of a refrigerator and. illustrating a

50 sealed compressor unit, eondenser, and evapo-
rator.

Fig. 2 is a -similar view illustrating a modi-
fied form of condenser.

Fig. 3 is an enlarged view partly in section,

86 jllustrating a modified arrangement for asso-

(CL. 62-—115)

ciating the refrigerant in heat exchange rela.tlon
with the stator of the motor.

- The diagrammatic illustration of the refrig-
erator includes a base |, an insulated wall 2
which forms the bottom of a refrigerated com-
partment 3. The compressor unit may be lo-
cated in this shape between the base | and wail

2. One vertical wall 4 of the refrigerator cabinet -

is illustrated.

The sealed motor-compressor unit is generally
illustrated at 5. As illustrated in Fig. 3 the
housing or shell has an upper portion 6 within
which the electric motor is housed, the stator
of which is illustrated at 7. The armature is
illustrated at 8 and the motor shaft at 9. In
this instance the motor shaft is vertical. Suit-
able compressor mechanism (not shown) is con-
fined in the lower portion 10 of the housing. It
is not necessary to go into detail as to the com-
pressor mechanism, as quite s large number of
compressors are known to those skilled in the
art, it being sufficient to say that the compressor
is operated by the shaft 9.

A’ suitable evaporator or low-side unit is illus-
trated at 1f inside the refrigerated compart-
ment.  In the form shown the refrigerant is ad-
mitted in this evaporator through the means of
an expansion valve 12 which may be thermostati-
cally operated by a feeler leg (3 associated with
the outlet tube for the expanded refrigerant. It
will be understood, however, that so far as the
present invention is concerned, other types of
evaporators and refrigerant flow controls thereto
may be used.

In the form shown in Fig. 1 a tube for ex-
panded refrigerant extends from the evaporator
to the compressor unit for carrying the expanded
gases to the compressor unit. This tube is shown
at 15, The compressed refrigerant in the form
of what may be termed “hot gas” leaves the
compressor unit through the tube line (6, and
this extends to the upper section 17 of a con-
denser. This condenser, as shown, is mounted
in any suitable manner along side of and outside
the wall 4. 'The refrigerant condenses in the
section 1T and leaves the same at the bottom
thereof through a tube line {8. This may be in

. the form of warm liquid, relatively speaking.
The tube line 18 extends to the compressor unit
and is wrapped around the upper portion of the
housing in the form of a coil 19. The coil is pref-
erably wrapped around a shell immediately cov-
ering or adjacent to the stator. Heat generated
by the stator is transferred to the liquid refrig-

- erant in the coil. This, of course, raises the tem-

0.

86

(3

0

b6



15

20

23

30

40

50

2

perature of the refrigerant and it passes then
through tube line 28 back to the portion 21 of
the condenser, In this portion 20 the refrigerant
is again and further cooled suitable for entrance
into the evaporator through the expansion valve.
At the bottom of the condenser unit 21 there may
be a receiver tank 22 for recelving the condensed
refrigerant and extending from this tank is a
tube line 23 which leads to the expansion valve.
The inlet line 23 and the suction line {5 may
advantageously be disposed in heat exchange re-
lation as illustrated. This causes & transfer of
heat from the suction line to the refrigerant pass-
ing to the evaporator, thus minimizing frosting
of the suction line, further cooling the liquid
refrigerant, and improving the performance of
the unit. ’

N v
The condenser is generally, in effect, a radiator

and may be formed in various ways. The one

illustrated herein is formed by tubing fashioned -

into suitable runs of coils. -
A modified form is illustrated in Fig. 2, but
in this form the same reference characters are

applied to the compressor unit, evaporator, and .

some of the tube lines. In this form the refrig-
erant first passes through the lower section of the
condenser, is then passed in heat exchange rela-
tion to the stator and then passes through the
upper section of the condenser. - .
Specifically, the compressed gas tube line £6a
leads to the upper portion of the lower condenser
section 2fa. The condensed refrigerant then
passes through the coil 19 and tube line 20a con-
nects into the upper portion of the condenser
section 17a. The receiver tank is shown at 22a,

and the tube line 23 connects the receiver tank to
‘the expansion valve. )

The refrigerant may be passed inside the hous-

ing for the motor-compressor unit, and this is

illustrated as a modified form in Fig. 3. - The tube
lines {5, 16, 18 and 20.bear the same réference
characters. - In this form, however,, 8 coil 19a

immediately surrounds the stator 7 inside the.

shell 8. The stator may be shaped to accommo-
date the coil, this shape, as illustrated, being in
the form of a circumferential recess 25. Suitable
sealed connections 26 connect the tube lines 18
and 28 to the coil {9a, these connections being in
the form of couplings which have a sealed rela-

tion with the housing so that the housing re-
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meins sealed. In this latter form the heat gen-
erated by the stator is transferred more directly
to the refrigerant and 1t does not have to pass
through the housing. This minimizes the flow
of heat to the lower portion of the housing
wherein the compressor mechanism is located.

Furthermore, this form gives a better external

appearance and locates the coils 19 in a more
efficient position.

Thus the stator of the sealed motor is cooled
by the refrigerant, and the cooling action is ob-
tained during the running speeds, or in other
words at the time the heat is being generated.
In some installations it may be that the con-
denser will have to be enlarged somewhat to give

. it the requisite capacity for cooling both the hot

compressed gases and the refrigerant which has
cooled the stator. In this way the cooling ele-
ment for the stator is really the condenser and
it can be made with such capacity as is needed
in any particolar installation, .

-1 claim: ) '

1. In a refrigeration system, the combination
of a housing having a sealed motor-compressor
unit therein, an evaporator, a condenser having
two sections, a conduit connecting the evaporator
and motor-compressor unit, a conduit connecting

‘the motor-compressor unit with .one section of

the condenser, a conduit connecting the other
section of the condenser to the evaporator, and
a coil connected in between the two sections of
the condenser and disposed adjacent the housing
in- direct contact therewith and in close prox-
imity to the stator of the motor for the passage
of liquefied refrigerant therethrough to cool the
stator,

2. In a refrigeration system, the combination
of a motor-compressor unit, a housing in which
the unit is sealed, a condenser, an evaporator,
conduits connecting the motor-compressor unit,
condenser and evaporator and forming a circui-
tous path for refrigerant, said conduit including
parts extending through a wall of the housing
and sealeéd thereto, and including a coil inside
the housing disposed in heat exchange relation
to the stator of the motor, said coil being in the
circuitous path at such a point as to receive
liquid refrigerant whereby lquid refrigerant is

) passed through the coil to cool said motor.

WILLIAM W. HIGHAM.
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