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‘such as aluminum. 

10 Claims. 

This invention relatesto refrigerating appara 
tus and more particularly to an improved refrig 
erant system employing a high speed rotary com 
pressor. ' 

Numerous attempts have been made from time 
to time to make certain parts of a rotary com 
pressor unit from cast iron and other parts, such 
as the outer casing, from lighter weight metals 

However, inasmuch as the 
coemcient of expansion of the desired lighter 
weight metals, sugh as aluminum, is not the same 

(Cl. 62-115) 

10 

as the coe?icient of expansion of iron, it has not _ 
been considered possible to make use of the lighter 
weight materials in any unit in which a refrig 
erant tight joint must be provided at the junc 
ture of the two different types of metal. 
Attempts have also been made to reduce the 

weight of a rotary compressor by increasing the 
capacity of a given weight compressor by increas 
ing the speed of the compressor. However, these 
attempts have also proven unsuccessful prior to 
my invention, due to certain difficulties encoun 
tered in lubricating and cooling the various parts 
of the compressor mechanism. It is an object of 
this invention, therefore, to provide a compressor 
construction which overcomes these problems 
which have heretofore preventedv the use of light 
weight, high speed, large capacity, rotary com 
pressors. Y . _ 

A further object of .this invention is to provide 
an improved arrangement for lubricating the 
compressor parts. 4 . 

Further objects and advantages of the present 
invention will be apparent from the following de 
scription, reference being had to the accompany 
ing drawings, wherein a, preferred form of the 
present invention is clearly shown. 
In the drawings: - ‘ . 

Fig.'l is a view, partly diagrammatic, showing 
a refrigerant system embodying my invention; 

Fig. 2 is ‘a cross sectional view of the. com 
' pressor shown in Figs. 1 and 3, andgtaken on the 
line 2-2 of Fig. 3;-and 

Fig. 3 is a cross sectional view of the com 
pressor shown in Figs. 1 and 2, and is taken-on 

' the line 3—3 Of Fig. 2. . 
Referring‘ now to Fig. 1, the reference numeral 

I ll designates a compressor which may be driven 
by means of an internal combustion engine (not 
shown) or any other suitable prime mover. The 
compressed gas leaves the compressor via the line 
[2 leading to the condenser I4 wherein the com 
pressed refrigerant gas is converted into liquid' 
refrigerant. Liquid refrigerant leaves the con 

\ denser I! through the line It which conveys the 
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liquid refrigerant into a shaft seal cooling cham 
ber I8 formed in part by the aluminum casting 
20. The refrigerant leaves the chamber 18 
through line 22 which leads to the heat inter 
changer 24. After leaving the heat interchanger 
24, the refrigerant is required to ?ow through a 
?xed restrictor 26 which may be of the capillary 
tube type or of the type disclosed in the Kucher 
patent, No. 2,063,745. After leaving the ?xed re 
strictor, the refrigerantenters the evaporator 28 
wherein the refrigerant is converted into vapor. 
The refrigerant vapor leaves the evaporator 
-through the line 30 which is connected to the 
outer passage 32 of the heat interchanger 24. In 
asmuch as the refrigerant vapor leaving the evap 
orator 30 is at a relatively low temperature, it 
will serve to re-liquefy ‘any high pressure refrig 
erant which may have been vaporized in the 
chamber l8. After leaving the interchanger 245, 
the low pressure vapor is conveyed to the intake 
of thegcompressor Ill through the line 34. 

Referring now to Fig. 3, in which a cross sec 
tion of the compressor is shown, the reference 
numeral 40 designates. ah aluminum casting which 
is secured to the aluminum casting 20 by means 
of cap screws 42. A gasket 46, of any suitable 
material, such as neoprene, is provided between 
the aluminum casting 40 and the aluminum cast 
ing 20, so as to make the joint between the two 
castings gas tight. Inasmuch as the castings 20 
and 40 are both made from aluminum, both will 
expand and contract at substantially the same 
rate in response to temperature changes. 
The compressor mechanism proper is supported 

‘within the chamber formed by the aluminum. 
castings 20 and 40 and includes an‘ iron casting 
46 bolted to the aluminum casting 20 by means 
of the cap. screws 41. The iron casting 46 is pro 
vided with a bearing extension 48 in which the 
main compressor shaft 50 is journaled. The bear 
ing extension 48 is recessed at 52 so as to provide 
a recess for the shaft seal which comprises a 
stationary sealing ring 54 carried by the bearing 
extension 48 and a movable sealing ring 58 which 
rotates along with the shaft 50. The stationary 
ring 54 is held in place by means of a metal wash 
er'? which in turn is held in place by means of 
the cap screws 68. The~movable ring 56 is sealed 
to the shaft 50 by means of the neoprene ring 
58 which is compressed into sealing engagement 
with the shaft 50 and the ring 56 by means of the » 
spring washer 60. The washer 60 abuts against 
the shoulder 62 provided on the shaft 50. ..'.I‘he, 
shaft 50 may be driven by any suitable means 
(not shown) such as an electric motor or an I. 
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internal combustion engine which may be direct 
connected or connected to the shaft by means of - 
a belt or some similar power transmitting means. 
The compressor is of the four-vane rotary type 

and includes the main cylinder ‘it which is se- 5 
cured to the iron casting 45 by means of cap 
screws ‘52. The rotor element 74 is provided with 
the usual guideways for the vanes 16. Vanes ‘is 
may be of cast iron construction or the equivalent, 

' but the shoes 78 are preferably made of sintered i0 
iron. There are several advantages in using 
sintered iron shoes. One advantage is that the 
sintered iron shoes may be made very cheaply 
without a great deal of machining since it is 
possible to size a sintered iron shoe of this type 15 
merely by pushing it through a sizing die. An 
other advantage' of using a sintered iron shoe is 
that a shoe of this type is substantially self; 
lubricating in that a certain amount of lubricant 
is absorbed by the sintered iron, and this lubricant 20 
is‘ fed to the wearing surfaces directly through 
the pores of the sintered iron. ~ 

' The iron casting 46 forms one end of the com-- _ 
pression chamber, whereas the iron casting 30 
forms the other end of the compression chamber. 2 
As best shown in Fig. 2, the low pressure refriger 
ant vapor enters the compressor _through the 
screened inlet 52. The entering vapor passes 
through the checir valve M, on its way to the main 
inlet port at of the compressor proper. In order to 30 
prevent any of the high pressure refrigerant gas 
surrounding the compressor cylinder ‘i0 from en 
tering the low pressure inlet of the compressor a , 
neoprene gasket 88 is provided between the main 
cylinder ‘i0 and the inlet pipe B9. The gasket 85 35 
is mounted within a tapered recess 90 provided 
in the side wall of the compressor cylinder it]. 
The gasket 88 is also tapered a small amount 
whereby as the conduit 88. is forced into the 
tapered recess of the gasket 88, a ?uid tight joint 40 
is provided. The low pressure vapor entering the 
compressor through the inlet port 86 is compressed 
in the usual well-known manner which needs no 
further explanation. The compressed gas nor 
mally'discharges through the outlet port 92 which 45 
is provided with the usual form of valve 94. In~ 
asmuch as there may be times when the pressure 
within the main compression chamber exceeds 
the discharge pressure before the outlet port 92 
is uncovered, I have provided a special relief port 50 
9B which is normally closed by the valve element 
38. This relief valve 98 prevents excessive pres 
sures from building up within the main compres 
sion chamber. The compressed gas leaving the 
outlet port 92 discharges directly into the chamber 55 
I00 formed between the aluminum casting 40 and 
the iron casting 45. Inasmuch as the chamber 
I8 is normally ?lled with high pressure liquid 
refrigerant and the chamber I00 is ?lled with re 
frigerant gas at the same pressure; the tendency 
for leakage between the chamber IB and the cham 
ber I00 is very little, This is especially true in . 
view of the fact that the chamber I 8 is ?lled with 
liquid which helps to seal the joint between the 
aluminum casting 20 and the iron casting 46. By 
virtue of this particular arrangement-it is possible 
to use aluminum for the outer casing and cast 
iron for the main dividing wall 46. This is possi 
ble notwithstanding the fact that the coefficient of 
‘expansion for aluminum is almost twice as great 70 
as the coemcient'oi’ expansion of iron. Further 
more, the presence of a single body of liquid re 
frigerant'in direct thermal exchange with both ' 
the iron casting 46 and the aluminum casting 20 
prevents large ?uctuations in the temperature of 7 

60 

the castings whereby the relative movement be. 
tween the iron casting 46 and the aluminum cast 
ing 20. resulting from the great difference in the 
coe?lcient of expansion of these two elements is 
largely eliminated. 
As best shown in Fig. 3, lubricant is supplied to 

the moving parts of the compressor from the main 
. lubricant supply I02 in the chamber I00. Lubri 
cant from the supply I02 enters the lubricant 
supply passages adjacent the bottom of the cylin 
der at I05. Lubricant entering at I04 is con-v 
veyed to the bearings through the passages I06 
and E08. Inasmuch as the main body of lubri 
cant, W2 is under high pressure, this lubricant is 
automatically fed to the bearings through the oil 
feed passages H06 and I08.- Oil ?owing through 
the passage “it tends to lubricate the right end 
of the four-vane rotor 14 as viewed in Fig. 3 and 
also serves to lubricate the right bearing of the 
shaft 56. An appreciable amount of lubricant will 
?nd its way along the bearing 50 into the end 
chamber Ii0 from whence a portion of the lubri 
cant is supplied to the lubricant passage H2, from 
whence the lubricant ?nds its way into the low 
pressure side of the compressor. Another por 
tion of the‘ lubricant entering the end chamber 
I I0 is supplied to the lubricant passage I it formed 
by boringout the center of the shaft 50 as shown 
in Fig. 3. The lubricant ?owing through the 
passage H4 enters the shaft seal cavity 52 pro 
vided at the left end oi.’ the shaft 50. Lubricant 
?owing through the passage. I08 serves to lubri 
cate the main bearing formed by the iron cast 
ing 46 and also serves to lubricate the left end 
of the four-vane rotor ‘i4. ' 
As shown in Fig. 3, cone-shaped cavities H8 

and H8 are provided in the end walls of the 
castings 46 and 80 respectively, so as to facilitate 
lubrication of the moving parts. A certain 
amount of the lubricant entering the passage I08 
will flow along the shaft into the shaft seal cavity 
52 from whence the lubricant returns to the low 
pressure portion of the compression chamber 
through the lubricant passage H0. The inlet to 
the passage I20 is provided at a point in prox 

,_‘imity to the main sealing sur’faces of the shaft 
seal whereby the lubricant is required to pass 
directly in contact with the shaft seal before re 
turning to the compressor through the passage 
I20 > ' 

As pointed out hereinabove, the main body of 
lubricant I02 is subjected ‘to high side pressure, 
whereas the pressure within'the compression 
chamber adjacent the discharge ends of the lu 
bricant passages Ii! and I20, is substantially 
equal to thelow side pressure with the result that 
the difference in pressures cuuses'an appreci 
able amount of lubricant to be 'fed‘to all of the 
surfaces which require lubrication.v The sin 
tered iron shoes ‘I0 help to distribute the lubri 
cant to the surfaces contacting the shoes and are 
capable of retaining a small reserve supply of. 
lubricant during periodsof shut down. This 
reserve supply of lubricant serves to lubricate 
the shoe surfaces when the compressor ?rst 
starts up after a period of shut-down. 
By virtue ‘of the above described lubricating 

arrangement, it will. be noted that the left end 
of the shaft 60 is subjected to atmospheric pres 
sure and is also subjected to pressure by the shaft 
seal spring 80. The combined pressures of the 
atmosphere and the shaft steel spring 60 sub 
stantially equal the pressure exerted against the. 
right end of the shaft by the lubricant in the 
chamber IIO when the compressor is in opera 
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tion. This balance between the pressures at the 

‘ two ends of the shaft very materially reduces the 
'wear on the compressor parts which would other 
‘wise be required to absorb the end thrust of the 
shaft. It will also be noted that the pressure 
within the shaft seal cavity is relatively low 
‘whereby the danger of leakage at the shaft seal 
is greatly reduced. 
While I have disclosed the use of aluminum 

castings for the main casing elements, it is to be 
understood that in referring to the use of alumi 
num that other light weight materials such as 
the magnesium alloys, duralumin and the like 
could be used. 
While the form of embodiment of the invention 

as herein disclosed, constitutes a preferred form, 
it is to be understood that other forms might be 
adopted, all coming within the scope of the 
claims which follow. 
What is claimed is as follows: 
1. A cast iron frame member, compressor 

mechanism secured to said frame member and 
having a shaft journaled in said frame member, 
a ?rst aluminum casting enclosing a ?rst portion 
of said frame member and forming with said 
frame member a ?rst refrigerant chamber, a sec 
ond aluminum casting secured to said ?rst alu 
minum casting enclosing another portion of said 
frame member and forming a second refrigerant 
chamber, an inlet port for said compressor, an - 
outlet port for said compressor discharging into 
one of said chambers and means for supplying 
high pressure liquid refrigerant to the other of 
said chambers whereby said liquid refrigerant is 
in thermal exchange with said frame member 
and one of said ahuninum castings. 

2. In combination a frame member, compres 
sor mechanism carried by said frame member 
and including a tapered inlet port, housing 
means secured to said frame member and in 
cluding an opening spaced from said tapered in 
let port, means for conveying refrigerant from 
said opening to said inlet port comprising a re 
frigerant conduit secured to said housing means 
and removably projecting into said tapered inlet 
port. and gasket means within said tapered port 
surrounding said conduit means. 

3. In combination a frame member, compres 
sor mechanism carried by said frame member 
and including a tapered inlet port, housing - 
means secured to said frame member and includ 
ing an opening spaced from said tapered inlet 
port, means for conveying refrigerant from said 
opening to said inlet port comprising a refriger 
ant conduit secured to said outer casting and 
removably projecting into said tapered inlet port, 
and gasket means within said tapered port sur 
rounding said conduit means, and a checkwe 
supported within said conduit for preventing 
fluid from ?owing from said inlet port through 
said opening. 

4. In a refrigerant compressor, casing means, 
compressor mechanism within said casing, a drive 
shaft for said compressor mechanism having one 
end projecting through one wall of said casing 
and subjected to atmospheric pressure, shaft seal 
means preventing escape of refrigerant between 
said shaft and said casing, said shaft seal means 
including spring means tending to move said 
shaft inwardly of said casing, a ?uid chamber 
adjacent the inner end of said shaft, and means 
for maintaining the pressure of the ?uid in said 
chamber at a value whereby the pressure exerted 
by said ?uid against thev inner end of said shaft 
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substantially equals the inward pressure exerted 75 
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against said shaft by said spring means and the 
atmosphere. 

5. Refrigerating apparatus comprising in com 
bination, an evaporator, a compressor for with 
drawing refrigerant vapor from said evaporator 
comprising a main frame having one ‘coefficient 
of expansion and an outer casing secured to said 
frame and having a different coefficient of ex 
pansion, a condenser for condensing refrigerant 
discharged from said compressor, and means for 
conveying liquid refrigerant condensed by said 
condenser into thermal exchange relationship 
with said frame and said casing at the juncture 
of said frame and said casing, said compressor in 
cluding a driving shaft projecting through said 
outer casing, and a shaft seal between said shaft 
and said casing having the stationary portion 
thereof carried by said main frame. 

6. A compressor mechanism comprising in 
combination, a cast iron frame member, a com 
pressor shaft journaled in said frame member, 
shaft seal means carried by said frame member, 
cast aluminum means secured to said frame mem 
ber forming with said frame member a cooling 
chamber, compressor mechanism operated by said 
shaft and secured to said frame member, and 
cast aluminum means enclosing said compressor 
mechanism and forming with said frame member 
a lubricant and refrigerant chamber enclosing 
said mechanism. 

7. A cast iron frame member, compressor 
mechanism secured to said frame member and 
having a shaft journaled in said frame member, 
a ?rst aluminum casting enclosing a ?rst portion 
of said frame member and forming with said 
frame member a first refrigerant chamber, a sec 
ond aluminum casting secured to said ?rst alu 
minum casting enclosing another portion of said 
frame member and forming a second refrigerant 
chamber, and means for supplying high pressure 
liquid refrigerant to one of said chambers whereby 
said liquid refrigerant is in thermal exchange 
with said frame member and one of said alu 
mium castings. 

8. In combination a frame member having one 
coefficient of expansion, compressor mechanism 
carried by said frame member and including a 
tapered inlet port, housing means having a dif 
ferent coefficient of expansion secured to said 
frame member and including an opening spaced 
from said tapered inlet port, means for convey 
ing refrigerant from said opening to said inlet 
port comprising a refrigerant conduit secured to 
said outer housing and removably projecting into 
said tapered inlet port, and gasket means Within 
said tapered port surrounding said conduit means. 

9. In combination, pump mechanism including 
a frame member having one coefficient of ex 
pansion and provided with an inlet port, a hous 
ing member having a different coefficient of ex 
pansion than said frame member and enclosing 
said pump mechanism, means for conveying a 
?uid to be pumped from outside said housing to 
said inlet port comprising a conduit having a rigid 
connection to said housing member and a yield 
able connection to said frame member. 

10. A refrigerant compressor comprising in 
combination, a cast iron frame member, a cast 
iron compressor cylinder secured to said frame 
member, a compressor shaft journaled in said 
frame member, a multiple vane rotary compress 
ing means rotated by said shaft and operating 
within said compressor cylinder, each of said 
vanes comprising a cast iron body portion and a 
sintered iron shoe portion, shaft seal means for 
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preventing the escape of lubricant along said 
shaft, an aluminum casing surrounding said shaft 
seal means and forming with said frame member 
a cooling chamber, a second aluminum casing se 
cured to said ?rst casing and forming with said 
frame member a lubricant and high pressure re 
frigerant reservoir into which the compressed gas 
is discharged, means for feeding lubricant from 

said high pressure reservoir to said shaft seal 
means, and means for supplying lubricant from 
said reservoir to said multiple vane compressing 
means including said sintered iron shoes, said 
cooling chamber being arranged to cool said shaft 
seal and to cool the juncture of said frame mem 
her with said ?rst named aluminum casing. 

ALEX A. MCCORMACK. 


