
S. A. PARKER Oct. 11, 1966 

ZZZZZZZZZZZZZZZZZÒ SS 

3,278,111 

% 

Filed July 27, 1964 

ZZ 

NSNNana 

DEVICE FOR DETECTING COMPRESSOR DISCHARGE GAS TEMPERATURE 

??????r 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  





3,278,111 
3 

to be connected to a refrigerant circuit by means of dis 
charge gas fitting 13 and suction gas fitting 14. 
The compression mechanism 16 is resiliently supported 

in the outer casing by means of a plurality of spring 
means 8 which function between a flange on the annular 
sleeve enclosing the compression mechanism and a co 
acting flange on a mounting ring 20 mounted on the in 
terior of the outer casing. Reference may be made to 
the copending application of Sidney A. Parker, Serial No. 
361,126, filed April 20, 1964, for a more detailed explana 
tion of the compression mechanism and the mounting 
means therefor. 
From FIGURE 1, it is seen that the discharge gas 

temperature limiting means 22 of the present invention is 
disposed within the outer casing of compressor 10 and 
is integrally carried within the compression mechanism 16. 

Turning now to FIGURE 2, it is seen that the com 
pression mechanism 16 includes a compressor block or 
body 24 having an upper peripheral flange 26 and a 
lower peripheral fange 28 defined thereon. An annular 
shield or sleeve 30, preferably made from metal, co 
operates with the annular flanges 26 and 28 on the com 
pressor block 24 to define a discharge gas muffling cham 
ber 32 about the compression block 24. Within the body 
24, are reciprocating pistons which are operatively con 
nected to a drive shaft or crankshaft driven by the com 
pressor motor. 

It is preferred that a heat shield 34 be provided about 
the annular sleeve 30 to insulate the suction gas entering 
the compressor 10 through the suction gas fitting 14 from 
the discharge gas muffling chamber 32. This arrange 
ment prevents an undesirable rise in suction gas tempera 
ture. A sound-deadening ring 36 may be affixed internal 
ly to the lower portion 12 of the outer casing in order 
to reduce the vibrations emanating from the compressor. 
The discharge gas temperature limiting means 22 com 

prises a tubular housing 38 preferably made from a heat 
conducting material, such as metal, affixed at its upper 
end within a bushing 40 which is in turn connected to an 
opening in the flange 26 on compressor block 24. The 
tubular housing 38 is closed at its lower end by a cap 
like member 39. 

Disposed internally of the tubular housing 38 is a 
thermal protection switch or thermostat 44. Extending 
from the thermostat 44 are leads 46 and 48 for elec 
trically connecting the thermostat 44 into the compressor 
motor circuit. Preferably, the thermostat 44 is sur 
rounded by a heat transfer material. Such material may 
comprise a suitable adhesive, such as an epoxy, in order 
to fix the position of the thermostat 44 within the tubular 
housing 38. It will be understood that the thermostat 
44 may be surrounded by a material such as oil if desired, 
suitably retained with housing 38. 

Referring to FIGURE 3, there is shown a side view 
of a compressor block 24 with the annular sleeve removed 
so as to better illustrate the position of the discharge gas 
?temperature limiting means 22 between a pair of ad 
jacent radially disposed cylinders 49 and 50 within the 
compressor block 24. It will be understood that the 
compressor block comprises a plurality of cylinders, with 
in which are disposed reciprocating pistons. High pres 
sure vaporous refrigerant is discharged from each cyl 
inder into a peripheral or circumferential pathway 52 de 
fined between the compressor block 24, annular sleeve 
30 and flanges 28 and 56 on block or body 24. As is 
known, the passageway 52 may be provided with re 
strictions or webs 59 for defining muffling cavities in 
passageway 52. The discharge gases collected in the 
passageway 52 pass through an opening 54 in the flange 
56 into an upper peripheral passageway 58, which may 
also be constructed and arranged to define muffling 
cavities. From the upper passageway, the discharge gases 
flow into a discharge conduit (not shown) which com 
municates with the discharge fitting 13 (FIGURE 1) for 
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4. 
passage into the discharge line of the refrigeration sys 
tem in which the refrigerant compressor 10 is utilized. 

Thus, it is evident from FIGURES 1, 2 and 3 that the 
discharge gas temperature limiting means is disposed in 
the innards of the compressor in a position to detect the 
discharge gas temperature at essentially its hottest tem 
perature. There is little variance in the differential of the 
temperature between that at the discharge valves and 
the temperature sensed by the discharge gas limiting 
means 22. Accordingly, a thermostat 44 may be used 
which has a narrow operating range. As the thermostat 
44 is highly sensitive to variance in discharge gas tem 
perature, the refrigerant compressor of this invention may 
be utilized for heat pump applications having low flow 
rates or for air conditioning applications having very 
high flow rates. In each instance, the compressor op 
eration would be optimized. There would be little like 
lihood of false sensing and premature shut-off of the 
compressor. Similarly, it will be understood that a dan 
gerous condition would be sensed promptly with accom 
panying termination of compressor operation. 

In FIGURE 4, there is shown an enlarged cross-sec 
tional detail view of the discharge gas temperature limit 
ing means 22. The thermostat 44 is surrounded by a 
suitable plastic film 60 which is wrapped thereabout in 
several layers and then imbedded in an adhesive 62, such 
as an epoxy material, for fixing the position of the 
thermostat 44 within the tubular housing 38. It will be 
apparent that the thermostat 44 will be in intimate heat ex 
change relationship with the hot discharge gases in the 
discharge gas muffling chamber 32. 
The protector 44 comprises a housing or casing 64 of 

heat conductive material. Cantilevered within the 
crimped end 66 of casing 64 is a bimetal 68. The con 
tact 70 on the end of the bimetal 68 engages, a contact 
72 which is carried on support 74, that is in turn affixed 
to the lead 48. The lead 46 is affixed to the housing 
and therefore electrically connected to the bimetal 68 
in order to complete a circuit through the protective 
device 44. 

Referring now to FIGURE 6, there is illustrated a 
schematic wiring diagram utilizing the discharge gas 
temperature limiting switch of the present invention. The 
compressor motor 80 is connected to the lines T and 
T which are in turn connected to a power source. The 
supply of power to the motor 80 is interrupted when the 
contacts 81a and 81b of the compressor motor start coil 
82 are opened upon actuation of the relay 81. 
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The contactor relay 81 is disposed in a pilot circuit or 
low voltage circuit which is connected to a suitable source 
of low voltage by the lines L1 and L2. Provided in cir 
cuit with the contactor relay 82 in addition to the dis 
charge gas temperature limiting means 44 are normally 
closed pressure switches 86 and 88, an external motor 
overload 90 and an in-winding thermostat 92. The pres 
sure switches 86 and 88 are adapted to sense overload 
conditions in the refrigerant circuit. The external over 
load switch 90 is disposed externally of the compressor 
and is responsive to current overload to terminate opera 
tion of the compressor motor 80. The thermostat or 
protective device 92 is preferably mounted in the stator 
slots or on the windings of the compressor motor for fast 
response to motor winding temperature. Upon opening 
of any one of the normally closed switches in the pilot 
circuit, the contactor relay 81 will be deenergized, thus 
opening the contacts 81a and 81b to terminate operation 
of the compressor motor. 

It can be seen that by the present invention, there has 
been provided a hermetic refrigerant compressor having 
internal discharge gas temperature limiting means for ter 
minating operation of the compressor under widely diver 
gent operating conditions. The hermetic refrigerant com 
pressor is suitable for high-load air conditioning applica 
tions and also for low-load heat pump applications. 
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The discharge gas temperature limiting means is dis 
posed in the discharge muffling chamber of the refrigerant 
compressor so as to detect the temperature of the dis 
charge gas at its source. As there is little temperature 
differential between the discharge gas temperature at the 
discharge valves in the ends of the cylinders and in the 
discharge gas muffling chamber, a discharge gas tempera 
ture limiting means having a very closely calibrated trip 
ping temperature corresponding very closely to a tem 
perature predetermined to provide excellent long life op 
eration can be used, thereby providing a more sensitive 
control. 
While I have shown a preferred embodiment of the 

present invention, it will be understood by those skilled 
in the art that the invention is not so limited, since it 
may be otherwise embodied within the scope of the fol 
lowing claims. 

I claim: 
1. In a reciprocating compressor, the combination of 

an outer casing, a compressor block resiliently mounted 
within said outer casing, compression mechanism within 
Said compressor block, and means defining an annular 
cavity forming a discharge gas manifold about said com 
pressor block, motor means for driving said compression 
mechanism, and discharge gas temperature sensing means 
disposed in said discharge gas manifold, said sensing 
means including Switch means within a heat conductive 
casing, said switch means being operatively connected to 
Said motor for terminating operation of said motor upon 
attainment of a predetermined discharge gas temperature. 

2. A reciprocating compressor as in claim 1 wherein 
said casing is retained in position within a housing by a 
heat transfer adhesive, said housing being affixed to the 
compressor block and extending into said discharge gas 
manifold. 

3. In a reciprocating compressor of the type having 
compressor block means resiliently mounted within a her 
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metically enclosed casing and an electric motor driven 
compression mechanism in said block means, means on 
said block means defining an annular discharge gas cav 
ity, the improvement comprising a discharge gas tem 
perature limiting means on said compressor block means 
and disposed in said discharge gas cavity in intimate heat 
exchange relationship with the discharge gas for sensing 
the temperature of said discharge gas at its source, said 
discharge gas temperature limiting means being opera 
tively associated with the electric motor driving the com 
pression mechanism of the compressor for terminating 
operation of the compressor motor upon attainment of 
predetermined discharge gas temperature. 

4. A reciprocating compressor as in claim 3 wherein 
said discharge gas temperature limiting means comprises 
a housing having switch means enclosed therewithin, said 
housing being disposed in the discharge gas cavity. 

5. A reciprocating compressor as in claim 4 wherein 
said compressor block means includes an annular flange, 
said cavity defining means comprising an annular sleeve 
member on the compressor block means, and said hous 
ing is disposed in a second housing affixed to said flange 
and extends into said discharge gas cavity. 
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