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My invention relates to refrigerating machines. 
Refrigerating machines of the compression type 

are provided with a compressor having a com 
pression chamber, and a displacement member in 

5, the chamber which cooperates therewith to with 
' draw vaporized refrigerant from an evaporator 
associated with the machine and discharge the 
compressed refrigerant into a high pressure re 
frigerant circuit including a refrigerant con 

10 denser. It has been proposed to seal such a com 
pressor against leakage of compressed refriger 
ant therefrom by maintaining a body of lubri 
cant under pressure in a recess associated with 
thesealing surfaces of the compression chamber. 

13 Di?iculty has been ‘encountered, however, in the 
operation of such sealing arrangement as that de 
scribed due to the wide variation in the pres 
sure of the compressed refrigerant in the high 
pressure circuit, over the operating range of the 

20 machine. This pressure depends at any particu 
lar time upon the amount of refrigeration sup 
plied by the machine, the rate of heat dissipa 
tion of the condenser of the machine, and other 
factors. When the pressure in the high pressure 

25 circuit of the machine is relatively high, the 
pressure of the compressed refrigerant in the. 
compression chamber often exceeds the pressure 
of_ the body of sealing lubricant, thus permit 
ting leakage of the compressed refrigerant from 

30 the compressor. ‘When the pressure in the high 
pressure circuit of the machine is relatively low, 
the pressure of the body of sealing lubricant often 
greatly exceeds the pressure of the compressed 
refrigerant in the compression chamber, thus al 

35 lowing a considerable amount of lubricant to ?ow 
from the body of sealing lubricant into the com 

. pressor. Under these conditions, not only is the 
volumetric e?iciency of the compressor dimin 
ished by the leakage of sealing. lubricant into 

40 the compression chamber, which reduces the 
amount of useful work done by the compressor 
upon the refrigerant, but the sealing lubricant 
leaking into thev compressor chamber also ab 
sorbs compressed refrigerant, thus diminishing 

' 45 the quantity of compressed refrigerant which is 
discharged into the condenser ofthe machine. 

It is an object of my invention to provide a 
refrigerating machine having a motor and a com 
pressor arranged within a closed casing'and hav 

30 ing an improved lubricating system, and. an~im 
proved arrangement for dissipating heat from the 
motor and the compressor. 

~ Another object of my’ invention is toprovide 
a refrigerating ‘machine having a refrigerant 
compressor and a ,pressure lubricating system 

(Cl. 230-210) 
utilizing low pressure for cooling the compressor 
and utilizing high pressure for sealing the com 
pressor against leakage of. compressed refriger 
ant therefrom. 
A further object 'of my invention is to provide 6 

a refrigerating machine having a refrigerant 
compressor and a pressure lubricant system for 
sealing the compressor against leakage of com-' 
pressed ‘refrigerant, the pressure of the sealing 
lubricant being regulated and maintained in re- 10 
ponse to the pressure of the compressed refriger 
ant above the pressure of the compressed refrig— 
erant. 
Further objects and advantages of my invention 

will become apparent as the following description 15 
proceeds, and the features of novelty which char 
acterize my invention will be pointed, out with 
particularity in the claims annexedto and form 
ing a part of this speci?cation. 
For a better understanding of my inventionrgo 

reference may be had to the accompanying draw 
ings in which Fig. l is a side elevation, partly in 
section, of a refrigerating machine embodying 
my invention; Fig. 2 is an enlarged side elevation 
of the rotary compressor of the refrigerating ma- 25 
chine; Fig. 3 is an enlarged sectional view on the 
line 3-3 of Fig. l of the lubricant Pump of the 
refrigerating machine; Fig. 4 is a sectional view 
on the line 4-4 of Fig. 3 of the lubricant pump; 
and Fig‘. 5 is an enlarged plan view‘on the line 30 
5-5 of Fig. 2 of the rotary compressor of the 
refrigerating machine. 

Referring to the drawings, 1 have shown in Fig. 
1a refrigerating machine including a support 
ing plate or frame l0 and an- upper casing sec- 3 
tion ll cooperating with the supporting frame 
in to de?ne an upper chamber I2. The upper 
casing section II comprises a cylindrical body 
13 andia cup-shaped end it sealed thereto by 
welding. A ring I5 is welded to the open'end 40 
of the cylindrical body 13 and is provided with an 
annular recess thereabout which receives a suit-l 
able sealing gasket l6 therein. A ‘similarly con 
structed lower casing section I'I, comprising a 

~ cylindrical body It and a cup-shaped end I9, 45 
cooperates with the supporting frame 10 to de- 
?ne a lower chamber 20. About the open end 
of thecylindrical body I8 there is secured a ring 

. .25 provided with an annular recess thereabout 
which receives a suitable sealing gasket 22 there- 50 
in. ‘The rings l5 and 2! are tightly secured to‘ 
cooperating sealing surfaces formed on the sup 
porting frame it by a series of bolts 23 passed 
through holes formed in the sealing rings and the 
supporting'frame'. The upper and lower casing 5 
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sections H and I1 may be individually removed 
from the supporting frame ID for purpose of in 
spection in the upper and lower chambers l2 
and 20, respectively. When these casing sections 
are secured in place upon the supporting frame 
In, a hermetically sealed casing is provided for 
housing the refrigerant circulating elements of 
the refrigerating machine as will be hereinafter 
described. 
The supporting frame I0 is provided with a 

centrally disposed boss 24 having a bearing 24a 
in which a drive shaft 25 is'journaled and which 
extends into the upper and lower chambers I2 
and 20, respectively. An annular ?ange 26 is 
provided about the supporting frame It) in spaced 
relation to the centrally disposed boss 24, and > 
cooperates therewith to de?ne an annular recess 
21 extending about the supporting frame I0 and “ 
constituting a lubricant reservoir. An electric 
motor is arranged in the upper chamber l2, and 
comprises a stator 28 which is supported by an 
annular ring 29 secured to the ?ange 26, and a 
rotor 30 secured to the upper end of the drive 
shaft 25. The rotor 30 of the electric motor is 
preferably of the squirrel-cage type, and the 
stator 28 is provided with a winding 3| connected 
to a suitable source of supply. A de?ecting baffle 
32 of cup-shaped con?guration is secured to the 
upper end of the stator 28 in order to prevent 
lubricant discharged into the upper chamber l2 
from ?owing into the air gap between the rotor 
and the stator of the electric motor. The end 
turns of the stator windings 3| at the lower end 
of the electric motor are arranged to extend into 
the annular recess 21 formed in the supporting 
frame l0. An opening 33 formed in the ?ange 
26 affords a communication between the lower 
portion of the interior of the chamber l2 and 

‘ the interior of the annular recess 21. 
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A rotary type refrigerant compressor 34 and 
a lubricant pump 35 are arranged in the lower 
chamber 20 and are operated by the lower por 
tion of the drive shaft 25 extending through the 
opening 24a in the centrally disposed boss 24 
on the supporting frame l0. As best shown in 
Figs. 2 and 5 the compressor 34 is provided with 
a cylindrical body 36 having ?anges 31 and 38 
about its upper and lower ends, respectively. 
The upper end of the block 36 is secured to the 
lower surface of the supporting frame l0 about 
the drive shaft 25 by a ‘series of bolts 39 extend 
ing through holes formed in the upper ?ange 31 
and threaded into holes provided in the support 
ing frame I0. 
vided with a casing “having a ?ange 4| about 
its upper end, the ?ange 4| being secured to the 
?ange 38 on the lower end of the compressor 
body. A cylindrical bore or compression cham 
ber 42 is formed in the compressor body 35 and 
extends therethrough between the lower surface 
of the supporting frame In and the upper sur 
face of the lubricant pump casing 40, which 
surfaces constitute cylinder heads for the bore 
412. These cylinder heads and the body 38 thus 
comprise a casing for the compressor 34. A rotor 
or displacement member 43 is provided on the 
lower end of the drive shaft 25, preferably being 
formed integral therewith, and arranged in the 
bore 42. The bore 42 is disposed eccentric with 
respect to the center .line of the drive shaft 25 
and the rotor 43 is disposed concentric with re 
spect to the-center line of the drive shaft 25. 
The rotor 43 contacts the cylindrical wall of the 
bore 42 along a line indicated at 44 in Fig‘. 5, thus 
de?ning a crescent-shaped chamber within the 

The lubricant pump 35 is pro- , 

bore 42 in which gaseous refrigerant is com 
pressed. Intake and exhaust ports 45 and 45, 
respectively, are arranged in the block 36 on 
opposite sides of the line 44 and in communica 
tion with the ends of the crescent-shaped cham 
ber in the bore 42. A plurality of radially dis 
posed slots 41 are formed in the rotor 43 which 
receive a plurality of slidable blades 48 therein, 
the outer ends of the blades beinglin contact 
with the cylindrical wall of the bore 42. 
The drive shaft 25 extends below the rotor 43 

and is journaled in an opening 40a formed in 
the casing 40 of the lubricant pump 35. Adja 
cent the upper end of the rotor 43 and the lower 
surface of the supporting frame I0 an annular 
recess'43 is formed in the drive shaft 25. A 
similar annular recess 50 is formed in the drive 
shaft 25 adjacent the lower end of the rotor 43 
and the upper surface of the casing 40 of the 
lubricant pump. Each of these annular recesses 
contains a body of lubricant under relatively 
high pressure for sealing the bore 42 against leak 
age of compressed refrigerant.‘ Also, the lubri 
‘cant in therecess 49 lubricates the portion of 
the drive shaft 25' above the rotor 43 which is 
journaled in the opening 24a in the boss 24 on 
the supporting frame If], while the lubricantjin 
the recess 50 lubricates the portion. of the drive 
shaft 25 below the rotor 43 which is journaled in 
the opening 40a in the casing 40 of the lubricant 
pump 35. 
During the operation of the compressor, va 

porized gaseous refrigerant is drawn into the 
compressor through an inlet conduit 5| con 
nected to the intake port 45 and compressed in 
the ‘crescent-shaped chamber extending between 
the intake port 45 and the exhaust port 46 by 
the‘ blades 48 slidably carried by the slots 41 in 
the rotor 43. The compressed refrigerant is then 
discharged from the compressor through the ex 
haust port 46. into a mu?ler 52 secured to the 
compressor, from which it ?ows through an outlet 
conduit 53. . 
As best shown in Figs. 3 and 4, a cylindrical 

bore 54 is arranged in the lower end of the_cas 
ing 40 of the lubricant pump 35. The bore 54 
is somewhat larger than the bearing 40a and is 
disposed eccentric with respect thereto and the 
center line of the drive shaft 25. The extreme 
lower end 25a- of the drive shaft 25 is arranged 
in the bore 54 and constitutes av rotor for the 
lubricant pump. A slot 55 is formed in the 
rotor 25a which receives a pair of diametrically 
disposed slidable blades 56. The casing 40 is 
provided with an inlet port 51 communicating 
with the bore 54, a low pressure discharge port 
58 and a high pressure discharge port 59. A 
lubricant inlet passage 50 is formed in thecas, 
ing 4|] and communicates with the inlet port 51, 
Access may be had to the inlet, port 51 through 
an opening formed in the. casing 40 which is 
closed by a plug 5| threaded ‘into the casing. 
The discharge port 58--communicates with a 
chamber 52 formed in the casing 40 into which 
compressedv lubricant from the bore 54 is dis 
charged through a suitable valve 53. Access 
may-be had to the interior of.the chamber 52 
to facilitate inspection of the valve 53 through an 
opening. formed in the casing?tfwhich is closed 
by a plug 54 threaded into the casing. The dis; . 
charge port 59 communicates with a chamber 
65 formed in a ,lubricant pressure regulator 36 
into which-compressed lubricant from the bore 
54 is discharged through" a suitable valve 51. 
Access may be had to the interior of the cham 
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ber 65 to facilitate inspection of the‘ valve 61 
through an opening formed in the lubricant 
pressure regulator 66 which is closed by a plug 
'68 threaded into the lubricant pressure regu 
lator. The valves 63 and 61 are preferably of 
the ?apper type comprising a base having a dis 
charge aperture and a recess formed therein for 
guiding a valve element arranged to open and 
close the discharge aperture formed in the base. 
An end cap 69 is secured to the lower end of the 

casing 40 ‘by a series of boltsfl? and constitutes 
a cover plate for the bore 54. The end cap 69 is 
provided with an opening ‘ll therethrough which 
is in registry with the lubricant inlet passage 66 
formed in .the casing 46. The end cap 69 is also 
provided with a reticulated screen 12 on the lower 
end thereof and secured thereto, “so as to prevent 
foreign matter from entering the opening ‘Ii 
formed therein, The extreme lower end of the 
rotor 25a is provided with a polished surface nor 
mal to the center line of the drive shaft 25 which 
supports the drive shaft 25 upon a thrust bearing 
block ‘I3 positioned within the bore 54. The 
thrust bearing block 13 is resiliently supported by 
the end cap 69 upon a compression spring 14 posi 
tioned in a recess 15 formed in the end cap 69. 
The lower end of the lubricant pump 35 is sub 

' merged in lubricant contained in a lubricant 
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reservoir i9a formed by the cup-shaped end l9 
of the lower casing section I1. During the oper 
ation of the lubricant pump, lubricant is drawn 
into the bore .54 from the lubricant reservoir [9a 
through the lubricant inlet passage 60 and the‘ 

The lubricant drawn into the , inlet port 51. 
chamber 54 is pumped by the blades 56 carried by 
the rotor 25a. A portion of this lubricant is dis 
charged at a relatively low pressure through the 
discharge port 58 and valve 63 into the chamber 
62, while the remainder of this lubricant is. fur- ': 
ther pumped into the chamber 54 and discharged 
at a relatively high pressure through the dis 
charge port 59 and valve 61 into the chamber 65 
formed in the lubricant pressure regulator 66. ' 
As shown in Figs. 3 and 4, the lubricant pres 

sure regulator 66 is formed integral with the 
lubricant pump casing 40 and includes a body in 
which the chamber 65 is formed and in which 
communicating large area and small area bores 
16 and 11-, respectively, are formed. The coin 
municating bores 16 and ‘I1 slidably receive a 
large area piston 18 and a small area piston. 19, 
respectively, constituting an integral plunger 80. 
The small area-bore 1.1 communicates withthe 
chamber 65 and the large area bore 16 com 
municates with a conduit 8|, which conduit com 
municates with the high pressure refrigerant cir 
cuit of the machine. A lubricant diverting pas 
sage 82 is formed in the body of the lubricant 
pressure regulator 66 andv communicates between 
the small area bore 11 and the lubricant reservoir 
|9a formed in the cup-shaped end l9‘ of the lower 
casing section H. An outlet passage 63 is formed 
in the lubricant pump casing 40 and communi 
cates between the- chamber 65 and the sealing 
surfaces of the compressor 34 and the bearings of 
the drive shaft 25. The small area piston 19 is 
slidably arranged in the small area bore 11 to 
open and to close the lubricant diverting pas 
sage 82, the small area piston 19 being biased to 
close the lubricant diverting passage 62 ~by a 
small spring 84 acting on the plunger". . 
When the refrigerating machine is started lubri 

cant is discharged from the lubricant pump 35 
through the high pressure discharge port 59 and 
the valve 61 into the chamber 65 in the lubricant 

3 
pressure regulator 66. The small area piston 19 
being biased to close the lubricant diverting pas 
sage 82 allows the pressure in the chamber to 
become quickly built up to set the lubricant pres 
sure regulator into operation. Under normal op 
eratlon of the machine the lubricant discharged 
into the chamber 65 is under a pressure higher 
than is required ‘by the sealing and bearing sur 
faces of the machine supplied by the outlet pas 
sage 83, thus the small area piston 19 is slid in 
the small area bore TI to partially open the lubri 
cant diverting passage 82 in order to control the 
pressure of the lubricant in the chamber 65 and 
the outlet passage 83. The small area piston 19 
is subjectedlto the pressure of the lubricant in 
the chamber 65 and tends to slide the plunger 80 
in'one- direction, while the large area piston 18 is 
subjected to the pressure of the compressed re 
frigerant in the high pressure refrigerant circuit 
of the machine and tends to slide the plunger 89 
in the opposite direction, The degree of opening 
of the lubricant diverting passage v82 being con 
trolled by the sliding movement. of the small area 
piston 19 of the‘ plunger 80 is thus regulated in ac 
cordance with‘the di?erence in pressures of the 
lubricant in the chamber 65 and the compressed 
refrigerant in the high pressure refrigerant cir 
cuit of the machine. As the degree of opening 
0! the lubricant diverting passage 82 establishes 
the pressure of the lubricant in the chamber 65, 
the pressure of lubricant in the chamber is regu 
lated in accordance with the pressure of the com~ 
pressed refrigerant in the high pressure refrig 
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Brant circuit of the machine. In view of the fact ~ 
that the area of the piston ‘I8 is larger than the 
area of the piston 19 the lubricant in the cham— 
ber 65 will be maintained at a pressure greater 
than the pressure of the compressedrefrigerant'in 
the high pressure refrigerant circuit of the 'ma— 

- chine, and as these areas are ?xed a substantially 
_ constant ratio greater than unity between the ' 
pressure of the lubricant in the chamber 65 and 
the pressure of the compressed refrigerant in the 
.high pressure refrigerant circuit of the machine 
will be maintained. . 
During the operation of the machine lubricant 

under relatively high pressure is supplied from 
the chamber 65 in the lubricant pressure regula 
tor 66 to the annular recess 50 formed in the drive 
shaft 25 below the compressor rotor 43 through 
the outlet passage 83 and a passage 85 formed in 
the casing 46 of the lubricant pump 35. Also, 
lubricant under relatively high pressure is sup 
plied from the chamber 65 in the lubricant pres 
sure regulator 66 to the annular recess 49 formed 
in the drive shaft 25 above the compressor rotor 
43 through the outlet passage 83, a vertically dis 
posed passage 86 formed'in the compressor block. 
36, an arcuately disposed passage 81 formed in 
the upper end of the compressor body 36 and a 
Passage 88 formed in the supporting frame Ill. 
The body of lubricant retained in the recess 49 
forms a seal between adjacent surfaces of the 
rotor 43 and the supporting frame ill to prevent 
the escape of compressed refrigerant from the up 
per end of the compression chamber 42, and the 
body of lubricant retained in the recess informs 
a seal between adjacent surfaces of the rotor 43 
and the casing 40 of the lubricant pump 35 to 
prevent the escape of compressed refrigerant from 
the lower end of the compression chamber 42. 
Lubricant also ?ows from the recesses 49 and'ill 
along the drive shaft 25 into the bearings 24a and 
40a, respectively,‘ in which the drive shaft is 
journalled to lubricate these bearings. 
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As best shown in Figs. 2 and 5, a shallow radi 

ally disposed depression 88 is formed in the up 
per end of the rotor 48 on each side of each of 
the blades 48. A small passage 88 is formed in‘ 
the lower surface of the supporting frame l0 ad-‘ 
jacent the cylindrical wall of the bore 42 and 
communicating with the passage 88 formed in the 
supporting frame I! in order to supply lubricant 
under relatively high pressure from the lubricant 
pressure regulator 88 to the depressions 89 formed 
in the upper end of the rotor 43. The lubricant 
supplied these depressions 88 further seals the 
upper ends of the rotor 43 and the blades 48 
against leakage of compressed refrigerant. In a 
similar manner a small. passage Si is formed in 
the upper end of the lubricant pump casing 4ll 
adjacent the cylindrical wall of the bore 42 and 
communicating with the passage 88 formed in the‘ 
casing 48 in‘ordef to supply lubricant under rela 
tively high pressure from the lubrlcantpressure 
regulator 48 to like depressions formed in the 
lower end of the rotor 43-: The lubricant sup 
plied these depressions further seals the lower 
ends of the rotor 42 and the blades 48 against 

, leakage of compressed refrigerant. 
Lubricant discharged under relatively low pres 

sure from the lubricant pump 38 into the cham 
ber 82 flows through a passage 82 formed in the 
lubricant pump casing 48 into a circulating pas 
sage or conduit 83 forming the compressor block 
88 and extending thereabout in heat exchange 
relation therewith. The circulating passage 88 
is of serpentine con?guration and extends from, 
a position adjacent the lower ?ange 38, up and 
down through the blocka number of times, and 
thereabout to a position adjacent the upper ?ange 
8'l.__ The lubricant flows through the circulating 
passage 88 into a passage 94 formed in the sup 
porting frame ill which is connected by a conduit 

‘ 85 to a lubricant cooler 86 arranged exteriorly of 
the enclosing casing formed by the casing sec 
tions II and H, the lubricant cooler being air 
cooled'or cooled in any other suitable manner. 
During the operation of the refrigerating ma 

chine, vaporized gaseous refrigerant is drawn in 
to the compressor 34 through the inlet conduit 
Ii. The gaseous refrigerant is then compressed 
in the compression chamber 42 and discharged 
into the muiller 52 from which it is conducted by 

_ the outlet conduit 53 to a passage 81' formed in 
" the; supporting ‘frame iii. The compressed re 
frigerant is conducted through the passage 91 to 
the ‘exterior of the enclosing casing by a conduit 
88 to a lubricant separating device 99. The 

‘ com creased refrigerant passes from the upper 

70 

port on of the lubricant separating device 98 
through a conduit I80 into a forced air cooled rem 
frigerant condenser i0! where it is liquefied and 
deliiiered to a ?ow controlling ?oat valve I82. 
Thelique?cd refrigerant passes from the ?oat 
valve I82 into an evaporator i831 wherein the liq 
uidrefrlgerant is vaporized by the absorption of 
heat. The vaporized gaseous v refrigerant is 
withdrawn from the evaporator I03 through a 
conduit I04 and flows back into the enclosing cas 
ing through a passage i 85 formed in the support 
ing frame ill. The gaseous refrigerant reenters 
the compressor 34 through the inlet conduit 5i. - 
Lubricant is drawn from the lubricant reser 

voir Isa formed in the cupnshaped end of the low 
er‘ casing section ll through the screen 12 and 
into the bore 54 of the lubricant pump 35. The 
lubricant is pumped through the chambers 54 
and a portion thereof is discharged through the 
low pressure discharge port 58 into the chamber 

2,178,425 
82 formed in the casing 40. The lubricant con 
tained in the chamber 42 passes upwardly 
through the passage 82 into the circulating pas 
sage or conduit 93, formed in the compressor 
block 88, and thereabout into the passage 44, 
formed in the supporting frame i8, through the 
conduit 85 and into the lubricant cooler 88. It 
will be observed that the flow of the lubricant in 
the circulating passage 88 is in a direction from 
the exhaust port 48 towards the intake port 48 as 

, indicated by the arrows in Figs. 1 and 5. Thus, 
the coolest lubricant ?rst contacts the compressor 
body 38 adjacent the exhaust port 48. This direc 
tion of ?ow of the cooling lubricant tends to 
equalize the temperatures existing in the com 
pressor block 48, thus minimizing localized dis 
tortion of the compressor block.‘ From the lubri 
cant cooler 88 the lubricant is conducted through 
a conduit I88 into the upper chamber i2 formed 
by the upper casing section II and discharged 
upon the bai?e 32. The lubricant then flows 
across the ba?le 32 into contact with the winding 
ii of the stator 28 of the electric motor and across 
the stator laminations into an outer annular re 
cess i8‘! formed between the cylindrical body i8 ‘ 
of- the upper casing section Ii‘ and the ?ange 24 
provided about the supporting frame II. The lu 
bricant ?ows from the annular recess lll'i through 
the passage 33 formed in the flange 28 into the 
recess 21 formed in the supporting frame II. 
The annular recess 21 constitutes a lubricant res 
ervoir in which the and turns of the winding II 
of the stator 28 are submerged. The lubricant in 
the recess 21 then passes through a passage ill 
formed in the centrally disposed boss 24 and is 
discharged through a conduit i881v into contact 
with the muffler 82 and the compressor block 38 
from which the lubricant drains back into the lu 
bricant reservoir |8a formed in the casing section 
II. The lubricant passing from the lubricant 
cooler 88 cools the stator 28 and the winding ll 
of the electric motor, the muilier 52 and the block 
38 of the compressor. 
A portion of the lubricant drawn into the 

chamber 54 formed in the lubricant pump casing 
40 is pumped to a relatively high pressure and is 
discharged through the high pressure discharge 
port 69 into the chamber 88 formed in the lubri 
cents-pressure regulator 48. The pressure of the 
lubricant in the chamber 85 is remllated in ac-v ‘ ‘ 
cordance with the pressure of the compressed re 
frigerant in the high pressure refrigerant circuit 
of the machine, and this lubricant under rela-J 
tively high pressure passes upwardly through the 
passage 83 formed in the lubricant pump casing 
48. A portion of the lubricant in the passage 82 
?ows through the passage 85 into the passage 8i 
and the annular recess 88 to seal the lower ends 
of the blades 48 and the compression chamber or 
bore 42 against leakage of compressed refrigerant 
and to lubricate the lower ends of the rotor 48 and 
the drive shaft 25. The remainder of the lubri 
cant in the passage 83 flows through the passages 
88 and 81 formed in the compressor block 88 into 
the passage." formed in the supporting frame 
III. From the passage 88 the lubricant flows into 
the passage 90 and the annular recess 48 to seal 
the upper ends of the blades 48 and the compres- 1 
sion chamber or bore 42 against leakage of com 
pressed refrigerant and to lubricate the upper ‘ 
ends of the rotor 43 and the drive shaft 25. 
Some of the lubricant supplied the compressor 

84 for purposes of. sealing and lubricating the 
same finds its way into the bore 42 and becomes 
trapped in the refrigerant compressed therein. 
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This trapped lubricant is discharged from the 
compressor through the conduits 53 and 98 into 
the lubricant separating device 99 along with the 
compressed refrigerant. As before mentioned, 
the compressed refrigerant passes from the lubri 
cant separating device 99 through the conduit 
Hill to the refrigerant condenser I 0!, while the 
lubricant is separated therefrom and collected in 
the lower portion of the lubricant separating 
device. ' 

A ?oat mechanism H0 is arranged within the 
lubricant separating device 99 and operates a 
valve III in response to the quantity of lubricant 
contained in the lower portion of the lubricant 
separating device. When a predetermined quan 
tity of lubricant has been collected in the lower 
portion of the lubricant separating device 99,. 
the'?oat mechanism H0 operates the valve HI 
to an open position and permits a portion of the 
lubricant to ?ow from the lower portion of the 
lubricant separating device through a conduit H2 
into the lubricant cooler 96.“ I 
In the lower portion of the lubricant separating 

device 99 there is provided a conduit H3 which 
communicates with a passage H4 formed in the 
supporting frame I ll. This passage “4 is con 
nected by the conduit 8| to the large area bore 16 
formed in the body of the lubricant pressure reg 
ulator 66, thus subjecting the large area piston 
" slidably arranged in the large area bore 16 
to the pressure of the high pressure refrigerant 
circuit, as previously explained. 
While I have shown a particular embodiment 

of my invention, I do not desire my invention ‘to 
' be limited to the construction shown and‘ de 
scribed, and I intend in the appended claims to 
cover all modi?cations within the spirit and scope 

' of my invention. 
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What I claim as new and desire to secure b_ 
Letters Patent of the United States, is: ‘ 

1. A refrigerating machine including'an en 
closing casing, a supporting frame in said‘ en 
closing casing forming upper and lower chambers 
therein, a drive shaft journaled in said frame and 
extending into said chambers, an electric motor 
supported by said frame in said upper chamber,‘ 

.said electric motor including a stator provided 
with a winding and a rotor secured to said. drive 
shaft, a refrigerant compressor supported by said 
lower chamber and driven by said drive shaft, a 
lubricant pump in said lower chamber and driven 
by said drive shaft, lubricant reservoirs formed 
in said upper and flower chambers, a conduit ex 
tending from said reservoir in said upper cham 
ber into proximity with said compressor, and 
means including said lubricant pump for cir 
culating lubricant from said lubricant reservoir 
in said lower chamber in heat exchange relation 
with the winding of said electric motor into said 
upper. reservoir, through said conduit, over the 

‘ surface ‘of said compressor and back into said 
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lubricant reservoir. ' 

2. A refrigerating machine including an enclos 
ing casing, a supporting frame in said enclosing 
casing forming upper and lower chambers there 
in, a drive shaft journaled in said frame and 
extending into said chambers, an electric motor 
supported by said frame in said upper chamber,‘ 
said electric motor including a stator provided 
with a winding and a rotor secured to said drive 
shaft, a refrigerant compressor supported by said 
frame in said lower chamber and driven by said 
drive shaft, said refrigerant compressor includ 
ing a casing provided with ‘a compression cham- - 
her having intake and exhaust ports. means in 
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including a displacement member ‘arranged in 
said compression chamber for compressing a re 
frigerant therein, a ?rst circulating conduit 
formed in said compressor casing and extending 
thereabout, a lubricant pump in said lower cham 
ber. and driven by said drive shaft, lubricant 
reservoirs formed in said upper and lower cham 
bers, a second circulating conduit formed in said 
frame and extending from said reservoir in said 
upper chamber into proximity with said com 
pressor casing, a lubricant cooler arranged ex 
teriorly of said casing, and means includingsaid 
lubricant pump for circulating lubricant from 
said lubricant reservoir in said lower chamber 
through said ?rst circulating conduit into said 
lubricant cooler and in heat exchange relation 
with the winding of said electric motor, through 
said second circulatory conduit, and thence over 
the surface of said compressor casing and back 
into said lubricant reservoir‘. ‘ 

3. A refrigerating machine including an en 
closing casing, a supporting frame in said enclos 
ing casing forming upper and lower chambers 
therein, a drive shaft journaled in said frame and 
extending into said chambers, an electric motor 
supported by said frame in said upper chamber, 
said electric motor including a stator provided 
with a winding and a rotor secured to said drive 
shaft, a lubricant reservoir carried by said frame 
and submerging the end turns of the stator wind 
ing of said electric motor, a refrigerant compres 
sor supported by said frame in said lower cham 
ber and driven by said drive shaft, saidrefriger 
ant compressor including a casing provided with 
a vcompression chamber having intake and ex 
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haust ports, means including a displacement‘ 
member arranged in said compression chamber 
for compressing a refrigerant therein, a lubricant 
pump in said lower chamber and driven by said 
drive shaft, a lubricant reservoir formed in said 
lower chamber, said lubricant pump having an 
inlet port communicating with said lubricant 
reservoir formed in said lower chamber and high 
pressure and low pressure discharge‘ ports, means 
for supplying lubricant from said high pressure 45 
discharge port under relatively high pressure to - 
adjacent surfaces of said compressor casing and 
said displacement member for sealing said com- , 
pression chamber against leakage of compressed 
refrigerant, and means for circulating'lubricant‘ 
under relatively low pressure from said low pres 
sure discharge port in contact with said stator 
of said electric motor into said lubricant reservoir 
carried by said frame and thence in contact with 
said compressor casing and back into said lubri 
cant reservoir formed in said lower chamber. 

4. A refrigerating‘ machine including an en 
closing casing, a supporting frame in said enclos 
ing casing forming upper and lower chambers 
therein, a drive shaft journaled in said frame and 
extending into said chambers, an electric motor 
supported by said frame in said upper chamber, 
said electric motor including a stator provided 
with a winding and a rotor secured to said drive 
shaft, a recess formed in said frame de?ning a 
lubricant reservoir and arranged to submerge the 
end turns of the stator winding of said electric 
motor, a refrigerant compressor supported by said 
frame‘in said lower chamber and driven'by said 
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drive shaft, said refrigerant compressor including 70 
a casing provided with a compression chamber 
having intake and exhaust ports, means including 
a displacement member arranged in said compres 
sion chamber for compressing a refrigerant 
therein, a lubricant pump in said lower chamber 1 



6 
and driven by said drive shaft, a lubricant reser 
voir formed in said lower chamber,. said lubricant 
pump including an inlet port communicating with 
said lubricant reservoir formed in said lower , 
chamber and high pressure and low pressure dis 
charge ports, means for supplying lubricant un 

' der relatively high pressure from said high pres 
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sure discharge port to adjacent surfaces of said 
compressor casing and said displacement mem 
ber for sealing said compression chamber against 
leakage of compressed refrigerant, means for con 
trolling the pressure of the lubricant supplied for 

2,178,425 
sealing said compressor in accordance with the 
pressure of the compressed refrigerant to main 
tain the pressure of the supplied lubricant greater’ 
than the pressure of the compressed reirigerant, 
and means for circulating lubricant under rela 
tively low pressure from said low pressure dis 
charge port in contact with said stator of said 
electric motor into said lubricant reservoir iormed 
in said frame and thence in contact‘ with said 
compressor casing and. back into said lubricant 1o 
reservoir formed in said lower chamber. 

E. JOHNBQN. 


