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This invention relates broadly to the art of cooling 
a' motor. More particularly, this invention relates to 
the art of cooling a motor employed to drive a compres 
sor in a refrigeration machine. 

In refrigeration equipment of the kind under consider 
ation, the refrigerant compression unit includes a com 
pressor and a motor for driving the compressor assem 
bled therewith so as tofform a hermetic motor-compres 
sor unit. One of the problems encountered in the use 
of this equipment is that of eiñciently cooling the motor 
hermetically sealed in a casing serving. as an enclosure 
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for both the compressor and the motor for driving the ' 
compressor. Various arrangements have been provided 
for the purpose of cooling the motor, among the more 
prominent of which are water cooled jackets and piping 
for utilizing refrigerant gas formed in the evaporator or 
in the economizer; in machinery having an economizer 
feature, as a cooling medium. 

With the advent of improved materials and methods 
of insulating the electric conductors employed in a 
hermetic motor, it has been found feasible to utilize 
liquid refrigerant as a cooling medium. This invention 
contemplates an improved arrangement for utilizing liq 
uid refrigerant as a cooling medium for a motor in a 
hermetic motor-compressor unit employed in a refrigera 
tion system. . 
The chief object of this invention is the provision of 

apparatus for efficiently cooling a motor of the kind under 
consideration wherein liquid refrigerant from the refrig 
eration system is used as a cooling medium. 
Another object of this invention is the’provision of 

novel means for distributing liquid refrigerant within the 
housing or casing enclosing a motor in a motor-compres 
sor unit. 
A still further object of the invention is the provision 

of a novel means of cooling a hermetic motor wherein 
liquid refrigerant from a refrigeration system is em 
ployed as the cooling medium. 

Another object of the invention is the provision of a 
novel rotor construction for use in a motor cooled by 
liquid refrigerant >from a refrigeration system wherein the 
motor is used to drive a compressor employed in the 
system. 
These and other objects of the invention will be ap 

parent upon a consideration of the ensuing specification 
and drawings in which: 
FIGURE 1 is a diagrammatic view of a refrigeration 

machine employing a motor cooling arrangement form 
ing the subject of the invention; and 
FIGURE 2 is a diagrammatic view of a portion of a 

refrigeration system illustrating a modification of the in 
vention. 

Referring to FIGURE 1 of the drawings for an illus 
tration of a first embodiment of the invention, there is 
shown a refrigeration system employing a motor-com 
pressor unit 10 forwarding compressed refrigerant gas at 
high pressure through line 13 to a condenser 14 for 
liquefaction. The motor compressor unit 10 includes 
a housing forming a first compartment 11 accommodat 
ing an impeller of a centrifugal compressor and a sec 
ond compartment 12 accommodating a motor having a 
drive shaft coupled to an impeller drive shaft through 
a gear reduction unit. 
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From the condenser 14, liquid refrigerant flows through 

an expansion chamber 15 employed to meter the flow 
of liquid refrigerant to the evaporator 17 through line 16. 

ln the evaporator, the liquid refrigerant is changed to 
the gaseous state and flows through suction line 18 to 
the inlet of the compressor. The inlet of the compressor 
is provided with guide vanes 19 located forwardly of 
impeller wheel 20 for the purpose of regulating the ca 
pacity of the machine. 

In the condenser, gaseous refrigerant is converted to 
the liquid phase as it passes in heat transfer relation with 
a cooling medium such as water ñowing in coil 21. Coil 
21 is part of a system not shown, which includes a cool 
ing tower wherein the heat of condensation is rejected 
and the water returned to coil 21 for subsequent passage 
through the condenser. 

Coil 22, disposed in evaporator 17, is part of a closed 
circuit designed for the purpose of providing relatively 
cool water to areas where cooling is required. Water 
flowing in coil 22 is cooled as heat is extracted therefrom 
by the vaporizing refrigerant. The system described is 
conventional and is used in'refrigeration equipment em 
ployed in air conditioning systems. The particular details 
of the system described may be varied within limits well 
known to those familiar with air conditioning plants to 
provide equipment similar in function to that described. 

Line 35 is shown connected to condenser 14 to pro 
vide a passage for liquid refrigerant to the interior of the 
compartment 12 enclosing the motor assembly employed 
to drive the compressor. The motor assembly includes 
a stator 23 positioned within the interior of the casing 
forming the compartment 12 and a rotor 24 fixed to 
drive shaft 25 mounted in suitable bearings disposed in 
the end cover 24' and partition 25’ of the motorcom~ 
pressor unit 10. Located forwardly of thepartition 25’ 
is the gear reduction assembly which in turn is connected, 
as described above, to the impeller 20. Suitable seals 
are provided for the purpose of preventing'escape of 
high pressure refrigerant gas into the portion of the 
housing accommodating the motor. » 
The rotor and stator members are provided with pas 

sages 26 and 27 extending therethrough for a purpose to 
be later described. End windings 29 of the coils of elec 
trical conducting material forming a part of the stator 
assembly, are shown projecting from the extremities of 
the stator. The usual clearance space 28, between the 
rotor and stator members is also shown. 

Line 35 is shown extending into the interior of the 
housing and terminating adjacent rotor 24. It is to be 
noted that rotor 24 is provided with axially extending 
members 30 connected to the motor end ring and more 
aptly described as blades arranged in circumferentially 
spaced relation about the rotor. For the purpose of 
extracting refrigerant vaporized by heat transfer with the 
components of the motor assembly, there is provided 
line 38 connected to evaporator 17. 
The flow of liquid refrigerant in line 35 is under the 

control of a thermal expansion valve 40 including a 
capillary bulb 41 positioned on the motor casing or in 
the motor windings and having communication through 
capillary 42 with the power element, not shown, of the 
valve member. In order to assure a constant supply of 
flow through the housing, the valve body of the thermal 
expansion valve assembly may be provided with a small 
passage therethrough. 

Considering the operation of the apparatus described, 
liquid refrigerant from the high pressure side of the 
refrigeration apparatus flows through line 35 into the 
interior of the portion of the casing housing the motor 
driving the compressor. The end of the line terminating 
in the interior of the housing is located adjacent the 
axial extensions or blades 30 secured to the rotor member. 
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Liquid refrigerant from the high pressure side of the 
system ñowing into the compartment 12 contacts the 
rotating blade members and is partially atomized and 
partially vaporized. The refrigerant gas, together with 
entrained unvaporized liquid, iiows through’th'e pas 
sages provided' in the rotor and stator member. Cir 
culation of refrigerant gas and liquid through the open 
ings' 26 and 27 is accomplished through a path deñned 
by the arrows shown in FIGURE 1. The blades .30 
propel the refrigerant radially outwardly while creating 
a zone of low pressure inthe passages 27 in communi 
cation with the space radially inward of the blades. The 
action is similar to that involved in the centrifugal blower 
type fan. Extraction of heated vapor from the motor 
compartment is accomplished by the action of the im 
peller through suction line 18, evaporator 17 and line 
38. Thus it will be appreciatedv that the interior of 
compartment 12 is subject to suction pressure. This 
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has the added advantage of causing portions of the .. 
relatively high pressure liquid refrigerant to vaporize and 
cool down the remaining portions entering the motor 
housing from line 35. It has been found that during 
operation of the motor-compressor unit, an adequate cool 
ing effect is> obtained with the construction shown and 
descríbed.` 4 l 

Referring more particularly to FIGURE 2 wherein a 
second embodiment of the invention is illustrated, the 
valve controlling ilow of liquid refrigerant into the hous 
ing and extraction of vapor refrigerant therefrom is lo 
cated in the line 38 downstream of the motor assembly. 
Thus the flow of refrigerant through line 35 to the motor 
compartment and into the evaporator is under the con~` 
trol ofa valve located in the low pressure side of the 
machine. 
FIGURE 2 is identical to that illustrated in FIGURE 1 
with the exception that flow of motor cooling medium 
is controlled by a valve 40 located in line 38. As noted 
above,_valve 40 has an opening therethrough permitting 

Operation` of the embodiment illustrated in - 
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continuous Acommunication between the motor casing ' ` 
and the evaporator. 
' While we have described a preferred embodiment of 
the invention, it wil-l be >understood that the invention is 
not limited thereto since it may be otherwise embodied 
within the scope of the following claims. 
We claim: , ' ' 

1. Refrigeration apparatuscomprising a compressor; 
a motor for driving said compressor, said motor includ 
ingy a rotor having circumferentially spaced blades ex 
tending axially from one end thereof, a stator and a 
housing, said Vrotor and stator being provided with longi 
tudinal passages extending therethrough; a condenser; an 
evaporator; refrigerant metering means interposed be 
tween said condenser and evaporator; a linevfor trans 
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mitting liquid refrigerant formed in the high pressure 
side of the refrigeration apparatus to the interior of said 
housing to cool the rotor and stator, said line terminating 
within said housing adjacent the spaced blades so that 
liquid refrigerant delivered to the interior of the hous 
ing will be atomized by the action of the blades for 
flow through said rotor and stator passages and means 
for returning refrigerant to the refrigeration apparatus 
after passage through said rotor and stator passages, said 
means including a line connecting the interior of the 
housing and the system and means interposed in said 
last-mentioned line regulating flow of refrigerant therein. 

2. Refrigeration apparatus having a low pressure side` 
and a high pressure side comprising a compressor; a 
motor for driving said compressor, said motor including 
a rotor having circumferentiallyy spaced blade means ex 
tending axially from one end thereof at the outer pe 
riphery thereof, a stator surrounding said rotor in spaced 
relation thereto and a housing, said rotor andstator 
being provided with internal longitudinal passages, re 
mote from and lindependent of saidv space between said 
rotor and said stator, extending therethrough; a con 
denser an evaporator; refrigerant metering means inter 

. posed between said condenser and evaporator; and a 
line for transmitting liquid refrigerant formed in the 
high pressure side of the refrigeration apparatus to the 
interior of said> housing Ato cool’ the rotor and stator, 
said line terminating within said housingadjacent the 
spaced blade means so that liquid refrigerant delivered 
to the interior of the housing will b`e atomized bythe 
action of the blade means for flow under elevated pres 
sure through said stator passages yand will How through 
the rotor passages under reduced pressure created by 
said blademeans and means for returning refrigerant 
flowing through said passages to the low pressure side of 
the apparatus. ' 

3'. ARefrigeration apparatus as described in claim 2 
wherein valve means for regulating flow of liquid refrig 
erant'are disposed in the line transmitting liquid refrig 
erant to theinterior of the casing. 

4. Refrigeration apparatus< as described in claim 2 
wherein said last mentioned means includes a valve for 
regulating flow of refrigerant tothe low pressure side 
of themachine. _ 
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