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5 Claims. 

My invention relates to compression apparatus, 
and particularly to compression apparatus of the 
type wherein a motor and compressor are enclosed 
in a hermetically-sealed casing. 

It is an object of my- invention to provide a 
hermetically-sealed motor compressor unit of im 
proved design which is inexpensive to manufac 
ture and which operates at high e?lciency. 

It is another object of my invention to e?z‘ect 
lubrication and cooling of a hermetically-sealed 
motor-compressor unit by‘ circulating lubricant 
between various parts of the apparatus. 

It is a further object of my invention to provide 
an improved suspension for a sealed motor and 
compressor which damps vibrations from the unit, 
and at the same time to e?ectively cool the motor 
compressor unit. 
These and other objects are effected by my in 

vention as will be apparent from the following 
description and claims taken in connection with 
the accompanying drawings, forming a part of 
this application, in which: 

Fig. 1 is a vertical sectional view of my improved 
hermetically-sealed motor-compressor unit; 

Fig. 2 is a view, partly in section, of my motor 
compressor unit with portions of the enclosing . 
casing removed; 

Fig. 3 is a sectional view of the motor-com 
pressor unit taken on the line III-III of Fig. 1, 
with the baffle plate removed; 

Fig. 4 is a sectional view of the motor-com 
pressor unit taken on line IV-IV of Fig. 2; and, 

Fig. 5 is a detail plan view of the lubricant dis 
tributor disposed adjacent the top of the sealed 
casing of the motor-compressor unit. 
Referring to the drawings for a detailed de 

scription of my invention, the sealed motor-com 
pressor unit generally designated at I I is particu 
larly adaptable for use with refrigeration appa 
ratus wherein a refrlgerant‘is compressed, con 
densed and evaporated in a repeated cycle. 
A sealed casing l2 encloses a motor and a com 

pressor, generally indicated at l3 and I4. respec 
tively. The casing I2 is formed from two drawn 

' steel cup-shaped members l5 and 16 which are 
welded together at l1. A backing plate 9 is dis 
posed peripherally of the welded joint I 1 to pre 
vent the welding are from entering the interior of ' 
the casing I2 and damaging the equipment dis 
posed therein. The cup-shaped members l5 and 
16 are of su?icient extent that the weld I1 and 
portions of the members l5 and 16 may be re 
moved to obtain access to the interior of the eas 
ing 12, and may be rewelded several times, there 
by permitting re-use of the casing members. An 
inverted cup-shaped frame member l8, on which 
the motor l3 and compressor 14 are entirely as 
sembled in vertical relation, provides a vertically 
extending bearing l9 and a thrust bearing 20 for 

(Cl. 230-58) 
a drive shaft .21 between the motor and com 
pressor. , 

~'I'he motor “includes a rotor 22 connected to 
, a hub 23, which is in turn pressed on the drive 
shaft 2 1,50 that rotational movement is imparted 
to the drive shaft 2| when the rotor 22 is turned. 
The frame member I8 is provided with an ex 
tended annular sleeve portion 24 into which a 
stator 25 for the motor I3 is pressed. The stator 
25 is energized, from a suitable source of electrical 
energy, which is conveyed into the sealed casing 
l2 through conductors 26. 
‘ The cup-shaped frame member I8 is provided 
with an opening 30 in its upper closed end 21 and 
an eccentric bushing 28 is inserted therein. The 
compressor l4 includes a cylinder 29, and a pin 
3| formed integrally with the cylinder 29 and 
extending into the eccentric bushing 28. By ro 
tating the eccentric bushing 28, the position of 
the cylinder 29 is varied so that compressor head 

10 

clearance may be adjusted. Such a construction 
is fully described and claimed in Patent Nos‘ 
1,951,558 issued to Carl F. Nystrom and assigned 
to the Westinghouse Electric 81 Manufacturing 
Company. The compressor l4 also includes a 
crank pin 32 and a counterweight 33 attached to 
‘the drive shaft 2|. vA connecting rod 34 is at 
tached to the ‘crank pin 32 and the other end of 
the connecting rod pivotally connects with a com 
pressor piston 35, so that the piston 35 is recipro 
cated in the cylinder 29. A cylinder head 38 is 
provided for the compressor I4 and contains suit— , 
able inlet and discharge valves (not shown) . 

It is desirable to have low pressure. refrigerant 
gas prevail" in the casing‘ I2 because the low pres 
sure, in conjunction, with the operating tempera 
ture, results in maintaining the lubricant rela- _ 
tively pure, especially if a refrigerant and lubri 
cant are utilized which are substantially miscible. - 
Gas to be compressed is, therefore, admitted to 
the interior of the casing 12 through a conduit 31, 
and is admitted to the cylinder 29 through an in 
let conduit 38, which connects to a double mu?ler 
chamber M of a mu?ler 42. A conduit 43 is pro 
vided in the muffler chamber 4! for withdrawing 
gas from the interior of the casing l2. Com 
pressed gas is conveyed through a mu?ler cham 
ber 44 by a conduit 45 and then to the exterior of 
the casing 12 through a conduit 46 extending from 
the muffler‘ 42 through the casing l2. The mu?ler 
42 is preferably welded to the frame member l8. 
The construction and operation of the mu?ler is 
fully described and claimed in the copending ap 
plication of Elliott E. Grover,‘ S. N. 754,967, ?led 
November 27, 1934 for Mu?ling device and as 
signed _to the Westinghouse Electric 81 Manufac 
turing Company.‘ A magnetic unloader 41 is also 
provided for unloading the compressor at starting, 
and is'connected to the compressor l3 and sup 
portedthereby. 
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2 
A sheet" metal cap t: is attached to‘ the bottom 

of ‘the cup-shaped frame member I8, and closes 
' the open end thereof, thus forming a closed 
, chamber 53 for the motor I3. A centrifugal im 
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peller type lubricant pump 48 is attached to the 
end of the drive shaft 2I which extends through 
the cap 52. .An inlet 49 for the lubricant pump 
48 extends into a reservoir of lubricant 5I in the 
bottom of the sealed casing I2. A ?anged open 
ing 54 is provided in the bottom of the cap 52' 
and affords communication between the motor 
‘chamber 53 and the interior of the sealed casing 
I2. Two other openings 50 are provided in the 
bottom of the cap 52 and provide communication 
between the lubricant pump chamber formed by 
housing ~55 and the motor chamber 53. A sheet 
metal housing 55 for the lubricant pump 48 is at 
tached to the cap 52 and forms a volute 55 for the 
pump 48. An ‘outlet conduit 51 for lubricant ex 
tends upwardly from the volute 55. A lubricant " 
dam formed by a sheet metal collar 58 surrounds 
the ?anged opening 54 in the cap 52 and is at 
tached to the cap 52 interiorly thereof for a pur 
pose hereinafter described. ‘ 
A suspension and buffer ring 59 is disposed ~ 

around the frame member I8 intermediate of the 
vertical extent of the sleeve 24 and is attached 
‘thereto by brackets 5| of different sizes to provide‘ 
a space adjacent the larger *bracket for the un 
loader 41, mufller 42 and compressor I4 as well as 
for- the piping connections between the com 
pressor I4 and the muffler 42.. The ring 59 is pro 
vided with openings 52 spaced 120° apart. Ears 
84 provided with openings 54a are fastened to 
the interior of the upper casing member I5 and 
are also spaced 120° apart. Suspension springs 
53, three in number, are connected between the 
openings 54a in the ears 54 and the openings 52 

- in the ring 59 thus providing a jointed three 
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point spring suspension for the motor compressor‘ 
unit interiorly of the casing I2. The spring sus 
pension damps vibrations and noise due to opera 
tion of the motor and compressor and ensures 
quiet operation.’ Suspension springs attached to 
ring 59 and ears 54 by‘ jointed connections are 
utilized so that no rigid connections are present 
between the casing I2 and the frame l8 and the 
horizontal component of vibration is, therefore, 
eliminated. The ends of the springs 53 are pro 
vided with hooked extensions which enter the 
openings 54A of the ears 54 and the openings 52 
of the ring 59. A plurality of ?exible clamps 55, 
provided with a nut and bolt 58a to permit the 
ring 59 to be slid into the clamps 50, areispot 
welded interiorly of the casing I2 and encompass . 
the ring 59 to prevent contact of the ring 59 with 
the casing I2 and to prevent abnormal movement 
of the frame I8 in the casing. The entire as 
sembly on the frame member/I8, including the 
motor I3 and compressor I4, is, therefore, re 

' siilently suspended from the upper bell-shaped 
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casing member I5. 
‘In order to cool and lubricate the motor and 

‘compressor of a hermetically-sealed internally 
spring mounted unit, it is essential that a copious 
quantity of lubricant be circulated in contact with 
the sealed casing to cool the lubricant and also in 
contact with portions of the motor-compressor 
unit to abstract heat therefrom. ' 
Referring now to the lubrication and cooling 

of the motor-compressor unit, lubricant is with 
drawn from the reservoir 5| by the lubricant 
pump 48 through the inlet 49, and is discharged 
through the volute 55 and outlet conduit 51. The 

outlet conduit 51 extends through an aperture 85 
in a lubricant distrbuting plate 55 at the top of 

' the casing I2. The lubricant plate 55, shown in 
detail in Fig. 5, is inserted in the upper cup 
shaped portion of the casing I5 and is supported 
on the cars 54. .Some of the lubricant which 
strikes the top of the casing I2 drops back 
through the aperture 55, while other portions of 
the lubricant pass through aperture 58 in the 
central portion of the distributing plate 55. The 
lubricant which drops through the apertures 55 
and 58 in the distributing plate 55 is caught by 
a lubricant pan 59 which is fastened to the com 
pressor I4 and frame member I8 by bolts ‘II. ‘The 
lubricant pan 59 is provided with two apertures 
12 above the head 35 of the compressor, a third 
aperture 13 above the piston 35 of‘ the compressor 
I4, and another aperture 14 at the edge of the 
pan- 59. Lubricant caught by the pan 59,-there 
fore,, passes through ‘aperture 12 and over the 
head 35 of the compressor I4 to cool the same. 
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The lubricant pan 59 is larger than the counter- - 
weight 33 so that lubricant will not drop there 
on, thereby preventing noise from lubricant 
thrown off the counterweight. A second lubricant 

' pan ‘I5 is disposed below the compressor I4 ‘and 
collects the lubricant which bathes the com 
pressor head 35. Lubricant caught by the lower’ 
pan ‘I5 is directed over the top of the frame mem 
ber I8, which frame member is provided with a 
raised ‘lip 15 about its edge to retain a shallow 
body of lubricant on the top thereof so that heat 
will be transmitted‘ from the top of the frame 
member I8 to the lubricant. Lubricant passing 
through the outer aperture 14 in the upper lubri 
cant pan 59 also drains to the top of the frame 
member I8 through a passageway TI. A baiile ‘I8 
is disposed at the bottom ‘of the passageway TI‘ 
to direct the lubricant from the passageway ‘I1 
over the top of the frame member I8. Lubricant 
which passes through the aperture 13 drops on 
the piston 35 as it reciprocates and is collected 
in oil grooves .19 in the piston 35, thus lubricat 
ing the piston. Any excess lubricant not picked 
up by the grooves 19 also falls to the top of the 
frame I8. All the lubricant which falls on the 
top of the frame I8 runs down the sides thereof 
and over the extended sleeve member 24, thus 
cooling the motor and frame, and then drops 
into the reservoir 5|. 
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The remainder of the lubricant conveyed to the ‘ 
lubricant distributing plate 55 is distributed in a 
film over the interior of the casing I2 through a 
plurality of apertures 8I in the edge of the lubri 
cant distributing plate 55. This lubricant is 55 
cooled by contact with the heat dissipating sur- ~ 
faces of the casing I2 above the lubricant reser 
voir BI and is then returned to the reservoir, 
thus maintaining the lubricant in the reservoir 
at a relatively low temperature to abstract heat 
from the motor I3, compressor I4, and frame I8 
when portions of thelubricant from the reservoir 
5| come in contact therewith. > 
Lubricant for the bearings of the motor I3 and 

compressor I4 is conveyed throuh a conduit 88 
which connects with the lubricant outlet conduit 
51. Lubricant is ‘conveyed through 'a passageway 
82 to the shaft bearings I9 and 28. Lubricant 
which is forced upwardly through the passage 
‘way 82 also is conveyed to a passageway 83, 84 to 
lubricate the crank pin 32. Some of the lu 
bricant escaping from the crank pin 32 is thrown 
‘into the interior of the piston 29 to cool the-same. 
Lubricant which is forced downwardly ?ows 
through a transverse passage 85 in the frame I8 
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and then through passageways 8B in the rotor 
hub 23. Lubricant escaping from the passage 
ways 86 is returned to the reservoir through the 
?anged opening 54 in the motor cap 52. The 
?ange around the opening 54 is of such height to 
ensure a level of lubricant in pump housing 55 
and in cap 52 within the dam 58 su?icient to 
maintain the lubricant pump 48 primed. The 
disadvantage of a positive displacement pump 
is, that, when sudden lowering of pressure oc 
curs on a mixture of lubricant and refrigerant, 
foaming occurs, the positive displacement pump 
pumps foam, and insu?icientlubrication results. 
However, liquid lubricant or a mixture of refrig 
erant and lubricant is always present in a primed 
pump such as the one disclosed. 
As best shown in Figs. 2 and 4, lubricant is 

also directed from the volute 56 of the pump 48 
through the two apertures 50 in the cap 52, thus 
?ooding the lower end of the motor stator 25 
with lubricant to cool the same. The level of 
lubricant on the stator (see Fig. l) is maintained 
by the lubricant dam 58, and over?ow is re 
turned to the reservoir through ?anged open— 
ing 54. 
The mounting of the motor-compressor unit in 

the upper casing member l5 with the lubricant 
ba?le 66 and lubricant conduit 51 in proper po 
sition, permits testing and running in of the 
motor compressor unit in an oil bath without 
the bottom portion ll; of the casing l2 being 
attached to the upper portion l5 of the casing. 
The lubrication system and other parts of the ap 
paratus may, therefore, be fully tested and in 
spected with the lubricant ba?ie, motor, com 
pressor and lubricant pump in proper assembled 
relation before the casing I2 is hermetically 
sealed. 
From the foregoing it will be apparent that I 

have provided an improved hermetically sealed 
motor-compressor unit which is quiet and ef 
?cient in operation and which is susceptible of 
test in assembled relation before sealing. Fur 
thermore, I have provided a novel and effective 
cooling and lubricating system for an internally 
spring mounted hermetically sealed motor-com 
pressor unit. 
While I have shown my invention in but one 

form, it will be obvious to those skilled in the art 
that it is not so limited, but is susceptible of 
various changes and modi?cations without de 
parting from the spirit thereof, and I desire, 
therefore, that only such limitations shall be 
placed thereupon as are imposed by the prior ' 
art or as are specically set forth in the appended 

What I claim is: 
1. In compression apparatus, the combination 

of a compressor, a motor for driving the com 
pressor, a hermetically sealed casing for enclosing 
‘the motor and compressor embodying upper and 
lower separably attached portions, a lubricant 
reservoirin the bottom of the casing, a lubricant 
distributing means supported by and adjacent 
the top of the casing,'means supported by the 
upper casing portion for conveying lubricant 
from the reservoir to the distributing means, and 
means for resiliently supporting the motor and 
compressor from the upper casing portion, where 
by the motor, compressor, upper casing portion, 
lubricant conveying means and lubricant dis 
tributing means may be completely assembled’ 
before ‘attaching the lower portion of the casing. 

3 
2. In compression apparatus, the combination 

of a compressor, a motor for driving the com 
pressor, a frame member upon which the motor 
and compressor are entirely assembled in vertical 
superposed relation, a hermetically sealed cas 
ing for enclosing the motor, compressor and 
frame member, resilient means attached to the 
top of the casing by a jointed connection and 
extending downwardly therefrom, a ring at 
tached to the frame member, a jointed connec 
tion between the resilient means and said ring, 
whereby said motor, compressor and frame 
member are resiliently suspended in the casing, 
and means attached to the casing and encom 
passing the ring for limiting the movement of 
the frame member and for maintaining the ring 
out of contact with the casing. 

3. In compression apparatus, the combination 
.of a compressor,-a motor for driving the com 
pressor embodying a ‘stator and a rotor, a frame 
member upon which the motor and compressor 
are entirely assembled, a hermetically-sealed 
casing for enclosing the motor and compressor 
and the frame member, a reservoir of lubricant 
in the bottom of the casing, a ?rst‘ ?xed ba?le 
member in the upper portion of the casing, a .sec 
ond ?xed ba?le member disposed above the frame 
member and the compressor, a lubricant circu 
lating pump disposed within the casing for cir 
culating lubricant to the ?rst ?xed baf?e member, 
and means embodied in the ?rst ?xed ba?le mem 
ber for directing lubricant over the walls of the 
sealed casing to cool the lubricant before the 
cooled lubricant is returned to the reservoir, said 
pump directing other lubricant from the reser 
voir to the second ?xed ba?‘le member and said 
second ?xed ba?le member embodying means 
for directing lubricant therefrom over said 
compressor and frame member to abstract heat 
therefrom, said frame member totally enclosing 
the stator and rotor of said motor to prevent 
lubricant from contacting with the upper portions 
of the, stator and rotor and said frame member 
having openings in the bottom thereof to ,I/af 
ford passage of the lubricant into contactw'with 
the lower portions of the motor stator to ab 
stract heat therefrom before return of lubricant 
to the reservoir. 

4. The combination as claimed in claim 3 
wherein the frame member with the motor and 
compressor supported thereon is resiliently sus 
pended in spaced relation with the interior of 
the sealed casing. 

5. In compression apparatus, the combination 
of a compressor, a motor for driving tire com- ' 
pressor, a frame member upon which the\motor 
and the compressor are entirely assembled in 
vertical superposed relation, 8. hermetically 
sealed casing for enclosing the motor, compressor 
and frame member, resilient means attached to 
the top of the casing by a jointed connection and 
extending downwardly therefrom, attaching 
means connected to the frame member, a jointed 
connection between the resilient means and said 
attaching means, whereby said motor, compressor 
‘and frame member are resiliently suspended in 
the casing, and means associated with the casing 
and encompassing ‘the attaching means for lim 
iting the movement of the frame member and for 
maintaining the attaching means out of contact 
with the casing. l _ , 

MARTIN G. SATEREN. 
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