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[57] ABSTRACT 
A refrigerant compressor incorporating insulated dis 
charge tube means for preventing undesirable heat 
transfer between the relatively hot refrigerant in the 
discharge tube and the relatively cool refrigerant in 
the compressor between the compression mechanism 
and the outer housing thereof. The insulated discharge 
tube means will also prevent undesirable heat transfer 
between the relatively hot refrigerant in the discharge 
tube and the lubricant in the lubricant sump within the 
outer housing. In a modi?cation, the insulated dis 
charge tube means may be comprised of tubes dis 
posed one within the other, with one or both of the 
tubes being corrugated so as to enhance ?exibility of 
the insulated discharge tube means and thereby re 
duce or obviate transmission of vibration from the 
compression mechanism to the outer housing of the 
compressor. 

16 Claims, 4 Drawing Figures 
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HERMETIC COMPRESSOR WITH INSULATED 
DISCHARGE TUBE 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to a refrigerant compressor 
and, more particularly. to a refrigerant compressor 
incorporating an insulated discharge tube for prevent 
ing undesirable heat transfer between the relatively hot 
discharge gas in the discharge tube and (l) the rela 
tively cool suction gas within the refrigerant compres 
sor and (2) the lubricant in the sump within the refrig— 
erant compressor. 

In the prior art it has been common to provide a 
refrigerant compressor with compression mechanism, 

> resiliently mounted within an outer housing. A dis 
charge tube communicates hot refrigerant gas com 
pressed within the compression mechanism to the re-, 
frigeration system exterior of .the outer housing of the 
compressor. In one type of compressor construction, 
the relatively cool suction gas returning from the refrig 
eration system is introduced into the refrigerant com 
pressor in the space between the compression mecha 
nism and the outer housing. In such arrangement the 
discharge tube passes through said space and therefore 
the relatively hot discharge gas is in heat transfer rela 
tionship with the relatively cool suction gas. This could 
result in undesirable superheating of the suction gas. 

In addition, in some refrigerant compressors, a lubri 
cant sump is provided in the bottom‘ of the outer hous 
ing and the discharge tube passes through the lubricant 
in the sump for sound deadening purposes. In such 
arrangement, the relatively hot discharge gas in the 
discharge tube is in heat transfer relationship with the 
lubricant in the sump and may undesirably heat the 
lubricant so as to reduce the viscosity of same and 
‘thereby undesirably reduce the lubricating properties 
of the lubricant. This could cause improper lubrication 
of the bearing surfaces and possible problems in com 
pressor operation and life. 
An object of the present invention is to provide an 

improved refrigerant compressor incorporating an in 
sulated discharge tube for improving operating effl 
ciencies of the compressor. 
Another object of this invention is to provide a refrig 

erant compressor with a discharge tube that is insulated 
so as to prevent undesirable heat transfer between the 
relatively hot refrigerant in the discharge tube and the 
relatively cool refrigerant in the space ‘ between the 

. compression mechanism and outer housing of the re 
frigerant compressor in a compressor having a suction 
gas cooled motor. . 
Another object of the present invention is to provide 

an improved refrigerant compressor wherein the dis 
charge tube is insulated so as to prevent undesirable 
heat transfer between the relatively hot refrigerant in 
the discharge tube and the lubricant in the lubricant 
sump in the outer housing of the refrigerant compres 
sor. 

Still another ‘object of the present invention is to 
provide an improved refrigerant compressor comprised 
of tube means disposed one within the other, with the 
tube means being flexible vto reduce transmission of 
vibration from the compression mechanism to the 
outer housing of the refrigerant compressor. 
Other objects and advantages of the present inven- - 

tion will be made more apparent hereinafter. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 

There is illustrated in the attached drawing a pres 
ently preferred embodirrient of the present invention 
wherein: ' 

FIG. 1 shows an elevation view of a refrigerant com 
pressor embodying the novel insulated discharge tube 
of this invention, with parts being broken away and 
other parts being in section to better illustrate the in 
vention; 
FIG. 2 is an enlarged elevation view, with parts bro 

ken away, to better show the construction of the insu 
lated discharge tube; 
FIG. 3 is a partial elevation view of a modi?ed insu 

lated discharge tube, with parts broken away for clar 
ity; and . 
FIG. 4 is a partial elevation view of a further modifi 

cation of an insulated discharge tube, with parts broken 
away for clarity. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

‘ Referring now to FIG. 1 there is illustrated a refriger- 1 

ant compressor 10 embodying the principles of the 
present invention. The refrigerant compressor I0 in 
cludes an outer housing comprising an upper shell 12 
hermetically sealed to a lower shell 14. Legs 16_ are 
secured to the lower shell 14 as for example by welding 
in order to provide means for supporting the refrigerant 
compressor in use. ' 

Mounted within the refrigerant compressor is a com 
pression mechanism 18. The compressor mechanism 
18 may be resiliently supported within the outer hous 
ing by spring means 20 secured between the inner sur 
face of the outer housing and the compression mecha 
msm. - 

The compression mechanism includes a housing 22 
having cylinder means 24 de?ned therein. The end of 
the cylinder means 24 is closed by a head assembly 26 
retained by suitable retaining means 27.-A piston 28 is‘ 
operable within the cylinder means 24 and cooperates 
with a discharge and suction valve assembly 29 in order 
to receive relatively cool refrigerant and compress 
same. The piston 28 is actuated by a drive shaft 30 
which is operatively connected to the rotor 32 of the 
electric motor 34. The stator 36 of the motor 34 is 
inductively connected to the rotor 32 to drive same. 

In operation, a refrigerant compressor 10 is con 
nected in a refrigeration system such that relatively 
cool vaporous refrigerant returns from a suction line 38 
and enters the space 40 between the outer housing and 
the compression mechanism 18. The suction gas will 
pass over motor 34 to cool same and will enter the 
cylinder means 24 through the passageway 42 in the 
housing 22. On the suction stroke of piston 28, suction 
gas will be drawn into the cylinder means 24 through 
the suction valve in the discharge and suction valve 
assembly 29 and on the discharge stroke the gas will be 
compressed and forced through the discharge and suc 
tion valve assembly 29 into the discharge tube 44 con 
nected to the head 27, from which it will be carried to 
the discharge line exterior of the compressor 10. ' 
A feature of this invention is the provision of an 

imperforate tubular member 46 on the discharge tube 
44 in order to insulateihe relatively hot discharge gas 
therein from the lubriun-é. in the lubricant sump and 
from the relatively can I’ suction gas in space 40. As 
shown in FIGJJ the "tubular member 46 extends about 
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that portion of the discharge tube 44 that is in heat 
transfer relationship with the lubricant sump 41 formed 
in the lower portion of the lower shell 14 of the outer 
housing. A second imperforate tubular member 48 is 
disposed about the discharge tube 44 in the space 40 
between the compression mechanism and the outer 
housing in the same manner as tube 46 in order to 
insulate the relatively hot vaporous refrigerant within 
the discharge tube 44 from the relatively cool vaporous 
refrigerant in the space between the compression 
mechanism and the outer housing. " 

It is readily appreciated that the tube members 46 
and 48 may be formed from an integral member or 
unitary member so as to insulate the discharge tube 44 
from both the lubricant in the sump and the suction gas 
in the space between the compression mechanism and 
the outer housing. If desired, in a particular applica 
tion, tube 48 may be reduced in length to cover a 
smaller part of the discharge tube 44 or may be omit 
ted. 
.Tuming to FIG. 2 there is illustrated on an enlarged 

scale the discharge tube 44 and the imperforate tubular 
member 46 thereon. It is seen that there is a vacuum 
chamber 50 de?ned between the discharge tube 44 and 
the imperforate tubular member 46. There is a short 
tube 52 secured to the imperforate tubular member 46 
for assisting in drawing the vacuum in the vacuum 
chamber 50. The insulated discharged tube may be 
manufactured by securing vacuum drawing equipment 
to the end of the tube 52 and drawing the desired vac 
uum on the order of 500 microns or less in the vacuum 
chamber 50. Then the end of tube 52 is welded shut as 
indicated at 54. The insulated discharge tube is then 
ready to be secured in place within a refrigerant com- \ 
pressor. 
One advantage of the present invention is that unde 

sirable heat transfer between the relatively hot dis’ 
charge gas within the discharge tube and the oil in the 
lubricant sump 'is materially minimized so as to over 
come lubrication problemsthat might result from un 
desired heating of theoil. Another advantage to the 
present invention is that heat transfer between the 
relatively hot discharge gas in the discharge tube and 
the suction gas in the space between the compression 
mechanism and the outer housing is reduced so as to 
obviate undesirable superheating of the suction gas. 

It has been found that the discharge gas loses about 
30°F. from the space between the discharge and suc 
tion valve assembly and the cylinder head and the point 
of departure of refrigerant from the'refrigerant com 
pressor at predetermined rating conditions of 45°F 
evaporator temperature; l25°F condenser tempera 
ture; 65°F. return gas temperature; and zero subcool 
ing. In such design which utilizes 100 percent of the 
suction gas for motor cooling, the suction gas gains 
about 20° before entering the motor. When this gain in 
suction gas temperature is prevented or substantially 
reduced, capacity increases are realized-due to the 
increased density of the suction gas at the cylinders and 
the efficiency increases resulting‘from cooler motor 
temperatures. Preliminary testing indicates that reduc_ 
ing internal suction gas temperatures within a refriger 
ant compressor that is [0?) percent suction gas motor 
cooled by 20°F. resulted in ‘a gain of about 3 percent in 
capacity and ‘efficiency. The ef?ciency gain can be 
restated as follows. A refrigerant compressor with a 9.0 
BTU per watt hour input will increase to 9.26 BTU per 

25 

30 

4 
watt hours if the suction gas is 20°F. cooler when it 
arrives at the motor windings to effectuate cooling. 
With reference to FIGS. 3 and 4, there are shown 

modi?ed insulated discharge tubes which provide for 
greater ?exibility of the insulated discharge tube and 
minimize or obviate transmission of vibration from the 
compression mechanism to the shell or outer casing of 
the compressor. _ ‘" 

In FIG. 3, there is shown an outer tube 146 having an 
inner tube 144 therein. The tubes 144, 146 are each 
corrugated so as to provide lengthwise ?exibility. The 
inner tube 144 may be surrounded with reinforcement 
material 145, e.g., braided wire. The inner tube 144 
may be connected to the compression mechanism 
through coupler tube 1440 that is suitably connected at 
one end to the cylinder head 26 (FIG. 1) and at the 
other end to tube 144. 

If desired, the corrugations may extend over the 
length of tubes 144, 146 within the outer housing of the 
compressor or alternatively, the corrugations or bel 
lows may be provided in only portions of the length of 
tubes 144, 146 within the outer housing, e.g._, the bend 
or turn portions, or a straight portion as shown. 

It will be understood that the outer tube 146 will be 
joined to the inner tube 144 so as to form a vacuum 
chamber 150 that performs in the same fashion as 
chamber 50 in the device of FIGS. 1 and 2. 
g In FIG. 4, there is shown agmodi?cation wherein the 
inner tube 44 is the same con?guration as in FIGS. 1 
and 2 and the outer tube 146 is corrugated, as in the 
modi?cation of FIG. 3. A vacuum chamber 150 is de 
?ned between the tubes 44, I46. In some applications, 
corrugating or forming hollows of ‘the length of tube 
146 or part thereof will provide suf?cient ?exibility, to 
obviate or substantially minimize vibration transmis 
sion from the compression mechanism to the outer 

' housing of the compressor, as might result where the 
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discharge tube means is connected rigidly at its ends to 
the compression mechanism and outer housing. 
While I'have shown several embodiments of the pres 

ent invention, it will be apparent to others skilled in the 
art that other forms may be effected within the scope of 
the following claims. 
What we claim is: a 

I. In a refrigerant compressor having compression 
mechanism for compressing a refrigerant and a dis 
charge tube communicating with the compression 

' mechanism for forwarding the relatively hot refrigerant 
to a refrigeration system, said compression mechanism 
being within an outer housing, a lubricant sump within 
the outer housing, said discharge tube being in heat 
exchange relationship with the lubricant in the lubri 
cant sump, the improvement wherein an imperforate 
tubular member is disposed about the discharge tube in 
heat transfer relation with the lubricant sump in such 
manner as to insulate the discharge tube from the lubri 
cant. 

2. A refrigerant compressor as in claim 1 wherein the 
tubular member de?nes a vacuum chamber about the 
discharge tube between said member and said tube. 

3. A refrigerant compressor as in claim 2 wherein 
relatively cool vaporous refrigerant is in the outer hous 
ing and the tubular member and vacuum chamber insu 
late the relatively hot refrigerant in the discharge tube 
from the relatively cool‘ vaporous refrigerant in the 
outer housing. 

4. In a refrigerant compressor having compression 
mechanism for compressing a refrigerant, a discharge 
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tube communicating with the compression mechanism 
for forwarding hot vaporous refrigerant to a refrigera 
tion system, said compression mechanism being within 
an outer housing, a suction line for returning relatively 
cool refrigerant to the refrigerant compressor from the 
refrigeration system, said discharge tube being in heat 
exchange relationship with the relatively cool refriger~ 
ant returned to the outer housing from the suction line, 
the improvement wherein an imperforate tubular mem 
ber is disposed about the discharge tube in heat ex 
change relation with the relatively cool refrigerant in 
the outer housing in such manner as to insulate the hot 
and cool refrigerant from one another. 

5. A refrigerant compressor as in claim 4 wherein the 
tubular member de?nes a vacuum chamber about the 
discharge tube. 

6. A refrigerant compressor as in claim 4 including a 
lubricant sump in the outer housing, said tubular mem 
ber and vacuum chamber insulating the lubricant in the 
lubricant sump from the relatively hot vaporous refrig 
erant in the discharge tube. 

7. A refrigerant compressor as in claim 6 wherein the 
vacuum in the vacuum chamber is on the order of 500 
microns. 

8. A refrigerant compressor as in claim 4 wherein the 
compression mechanism is driven by an electric-drive 
motor that is cooled by the relatively cool refrigerant 
within the outer housing of the refrigerant compressor, 
said relatively cool refrigerant being returned from the 
suction line to the space between the outer housing and 
the compression mechanism. 

9. A refrigerant compressor as in claim 1 wherein the 
discharge tube is corrugated at least in part so as to 
provide ?exibility of same and thereby reduce trans 
mission of vibration from the compression mechanism. 

10. A refrigerant compressor as in claim 1 wherein 
the tubular member is corrugated at least in part so as 
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6 
to provide for ?exibility of same and thereby reduce 
transmission of vibration from the compression mecha 
nism. ‘ 

11. A refrigerant compressor as in claim 1 wherein 
the discharge tube and the tubular member have corru 
gated portions so as to provide for flexibility and 
thereby reduce transmission of vibration from the com 
pression mechanism to the outer housing. 

12. In a refrigerant compressor having compression 
mechanism within an outer housing, discharge tube 
means communicating with the compression mecha 
nism and extending from the outer housing for commu 
nicating relatively hot refrigerant to a refrigerant sys 
tem, a suction line for returning relatively cool refriger 
ant to the compressor from the refrigerant system, said 
discharge tube means being in heat exchange relation 
ship with the cool refrigerant returned to the compres 
sor from the suction line, the improvement wherein 
said discharge tube means comprises an inner dis 
charge tube and an outer imperforate tubular member 
de?ning a chamber about the discharge tube, said dis 
charge tube means having bellows portions to minimize 
transmission of vibration from the compression mecha 
nism to the outer housing. _ 

13. A refrigerant compressor as in claim 12 wherein 
the discharge tube is provided with at least one bellows 
portion. 

14. A refrigerant compressor as in claim 12 wherein 
the tubular member is provided with at least one bel 
lows portion. 

15. A refrigerant compressor as in claim 12 wherein 
both the discharge tube and the tubular member are 
provided with corrugations forming bellows portions. 

16. A refrigerant compressor as in claim 15 wherein 
reinforcement means is provided to strengthen the 
bellows portions in use and prevent rupture thereof. 

* * >l< * * 


