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REFRGERATINGAPPARATUS 

Rolf M. Smith, Dayton, Ohio, assignor to General 
Motors Corporation, Dayton, Ohio, a corpora 
tion of Delaware 

Application September 29, 1939, Serial No. 297,148 
8 Claims. (CL 230-232) 

This invention relates to refrigerating appara 
tus and particularly to a motor-compressor unit 
for refrigerating systems. 
An object of my invention is to provide an im 

proved sealed motor-compressor unit for use in 
refrigerating Systems. 
Another object of my invention is to provide 

a sealed motor-compressor unit of the type 
wherein a structure which carries the operating 
parts thereof is resiliently supported in an im 
proved manner within a sealed casing so as to 
minimize noises and eliminate damage to the 
structure during shipping of the unit. 
Another object of my invention is to provide 

a sealed motor-compressor unit of the type 
wherein a casing providing the sealing enclosure 
for Operating parts of the unit forms a part of 
the low pressure side of a refrigerating system 
and wherein refrigerant entering the compressor 
and refrigerant discharged therefom is mufied 
in an effective manner to reduce noises to a 
minimum. 
A further object of my invention is to provide 

a sealed motor-compressor unit of the type 
wherein a casing providing the sealing enclosure 
therefor forms a part of the low pressure side 
of a refrigerating system and wherein a body 
of lubricant in the lower part of the sealed en 
cloSure is heated by refrigerant discharged from 
the compressor for evaporating refrigerant 
therefrom to insure the maintenance of a body 
of Substantially undiluted oil within the casing 
for circulation to operating parts of the unit. . 
A still further object of my invention is to 

provide an improved pipe connection from a 
resiliently mounted compressor within a sealed 
motor-compressor unit to the exterior of the unit 
which is resilient to permit a certain amount of 
movement of the unit relative to its enclosing 
casing without danger of breaking the rigid 
connections of the pipe and the movement of 
which pipe is muffled to eliminate noises during 
vibrations thereof. 
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In the drawings: 

efficient, quiet operating and durable unit, as 
will more fully appear in the course of the foll 
lowing description. . 

Fig. 1 is a horizontal section through thema 
chine compartment of a refrigerator cabinet 
showing a top plan view of a refrigerant trans 
lating device including a motor-compressor unit; 

Fig. 2 is a vertical Section through the machine 
compartment of a refrigerator cabinet showing 
a side view of the device disclosed in Fig. 1; 

Fig. 3 is a transverse vertical sectional view of 
a sealed motor-compressor unit included in the 
device shown in Figs. 1 and 2 and constructed in 
accordance with my invention; 

Fig. 4 is a horizontal section taken on the line 
4-4 of Fig. 3 in a direction upwardly of the 
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bottom of the motor-compressor unit; 
Fig. 5 is a horizontal section of the motor 

compressor unit taken on the line 5-5 of Fig. 3 
and showing the cylinder and piston portion 
of the compressor; 

Fig. 6 is a fragmentary horizontal section taken 
on the line 6-6 of Fig. 3 showing the re 

25 

30 

frigerant inlet conduit and chamber construction 
of the compressor; - 

Fig. 7 is a vertical sectional view through the 
head of the compressor and is taken on the line 
- of Fig. 3; 
Fig. 8 is a sectional view taken on the line 

... 8-8 of Fig. 3 showing the refrigerant inlet valve 
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of the compressor; and 
Fig. 9 is a vertical sectional view taken on the 

line 9-9 of Fig. 3 showing the relation of the 
oil separator with respect to the discharge re 
frigerant muffler of the unit. 
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In carrying Out the foregoing objects it is a 
still further and more specific object of my in 
vention to provide an improved structure for 
and method of separating refrigerant from oil 
in a sealed motor-compressor unit and to insure 
the circulation of oil substantially free of re 
frigerant to operating parts of the unit. . 

Further objects and advantages reside in the 
cooperation of parts of the structure which fa 
cilitates the manufacture and assembly of my 
improved motor-compressor unit and in novel 
combinations and arrangements to provide an 

45 

Referring to the drawings, for illustrating my 
invention, I have shown in Figs. 1 and 2 a refrig 
erating apparatus including a cabinet of the 
usual household type having a machine compart 
ment to in the lower portion thereof and a plu 
rality of insulated walls forming or surround 
ing a food storage compartment (not shown) 
above the machine compartment O. The hori 
ZOntal frame members 2 of the cabinet have 
spaced apart metal cross members 4 secured 
thereto, and upon which a refrigerant liquefying . 
and Condensing apparatus is supported. The re 
frigerant liquefying and condensing apparatus 
comprises a motor-compressor unit generally 
represented by the reference character 5 and a 
conventional condenser 6 supported from the 
unit 5 in any suitable manner such as by the 
brackets . Unit 5 is provided with a plurality 
of outwardly extending legs 18 which are bolted, 



preferably by resilient rubber mounting devices, 
to the metal cross members 4 for Supporting the 
refrigerant liquefying and condensing apparatus 
within the machine compartment of the re 
frigerator cabinet. The unit 5 has a pipe 9 
extending therefrom and leading to the con 
denser 6, for conveying compressed refrigerant 
from the motor-compressor unit to the condenser. 
Compressed refrigerant discharged from unit 5 
is cooled and liquefied in the condenser 6 and 
flows through a pips 2 to a liquid refrigerant 
receiver 22. Liquid refrigerant flows from the 
receiver 22 through a pipe 23 upwardly to an 
evaporator (not shown) usually located in inti 
mate heat exchange relation. With the interior of 
the food storage compartment of the refrigerator 
cabinet, The evaporator upon absorbing heat 
from the food compartment causes liquid refrig 
erant in the evaporator to Waporize and this 
gaseous refrigerant is returned to the motor 
compressor unit 5 through the pipe 2. The 
temperature of the evaporator or of the interior 
of the food compartment, formed by the insulated 
walls , is ordinarily controlled by a thermo 
statically operated Switch (not shown) having 
an electrical connection 26 With a terminal box 
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2 provided with lead wires 28 entering the unit 
5 by way of terminals 29 and connected with 
the motor thereof for governing operations of 
unit 5. 

Since my invention is particularly directed to 
an improved sealed motor-compressor unit em 
ployed in closed refrigerating systems of the type 
illustrated, reference to Fig. 3 of the drawings is 
made in order to describe the construction 
thereof. The unit 5 includes a main spider-like 
frame 3 provided with a central vertical bore 
forming a bearing 32 for a shaft 33 disposed 
therein. Spider-like frame 3 is also provided 
With a plurality of upstanding wall portions 36 
concentric With the Shaft bore (see Figs. 3 and 
4), and which wall portions have outwardly di 
rected arms 35. The top surface of the bottom 
portion of main frame 3 is provided with a 
raised bead 36 which forms a valley, 3 around 
the lower part of shaft bearing portion 32 for a 
purpose to be hereinafter described. The bottom 
of frame 3 has a plane surface 38 formed there 
on and disposed perpendicularly to the shaft 
bore. Wall portions 34 receive and support a 
motor stator generally represented by the refer 
ence character 3 and having windings connected 
by leads 42 through the terminals 29 to wires 28. 
A motor rotor, generally represented by the ref 
erence character 43 and located within the motor 
stator, is rigidly secured to a metal member 44 
Such as by being tightly pressed thereon. The 
member 4 has a central bore which receives the 
upper end of shaft 33 and is preferably rigidly 
Secured to the shaft by being tightly pressed 
thereon. Rotation of motor rotor 3, therefore, 
rotates member 44 and shaft 33 due to the rigid 
connection of member 44 with rotor 43 and shaft 
33. Member 44 is hollowed out to fit over and 
surround the upper portion of shaft bearing 32, 
and a thrust washer 45 is disposed between the 

the hollowed out part of member 44. Washer 
45 is provided with a groove or a plurality of 
grooves 46 for a purpose to be hereinafter de 
Scribed. Shaft 33 has an enlarged integral lower 
portion 48 provided with an integral shaft ex. 
tension 49 which has its vertical axis offset hori 
ZOntally relative to the vertical axis of shaft 33 
SO as to be rotated around the vertical axis of 

3. 
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2 2,287,203 
the shaft bore. The offset shaft extension 49 is 
adapted to operate parts of the compressor por 
tion of unit 5, and this compressor portion in 
cludes a housing 5 having a horizontally dis 
posed cylinder 52 formed therein. Housing 5 
has a plane top surface that is Secured in Sealing 
engagement to the plane bottom surface 38 of 
main frame 3 by bolts or the like 53 (see Figs. 
4 and 6). A piston 54 located within cylinder 52 
is welded or otherwise suitably secured to a hori 
zontally disposed collar-like element 55 provided 
with aligned elongated openings for receiving the 
shaft extension 49. A horizontally disposed slider 
56 fits within collar 55 and is provided with a . 
vertical opening which receives the shaft exten 
sion 49 and with cylindrical outer wall surfaces 
forming a bearing for collar 55 (see Figs. 3 and 
5). The construction and arrangement of the 
elements of the connection between the offset 
shaft extension 49 and piston. 54 form What is 
commonly termed a "Scotch yoke' connection. 
The Scotch yoke connection is held in place rela 
tive to the shaft extension: 49 by virtue of the 
piston fitting within cylinder 52 formed in hous 
ing 5. 
A sheet metal member 58 is located at the 

Outer end of housing 5 and a valve plate 59 and 
a compressor head 6 are disposed respectively 
over member 58. Member 58, plate 59 and head 
6 are clamped in place upon the Outer end of 
housing 5 by bolts or the like 62. Sheet metal 
member 58 is provided With an opening which 
registers with an opening 63 provided in valve 
plate 59. Member 58 is also provided with a pair 
of openings 64 (see Fig. 8) which register with 
a like pair of openings 65 (see Fig. 3) provided 
in the valve plate 59. The sheet metal member 
58 is cut out as at 66 (see Fig. 8) to form a 
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valve 67 which covers an inlet port 68 provided 
in valve plate 59. Compressor head 6 ? is 
hollowed out as at 7 to provide communication 
between the holes 63 and 68 in the valve plate. 
Head 6 ? is also hollowed out as at 72 to provide 
a discharge passage for refrigerant compressed 
by the compressor piston 54. A reed valve 3 
located within the hollowed out part 2 of com 
pressor head 6 (see Fig. 7) and secured by 
screws 4 to valve plate 59 covers the discharge 
Opening 65 in plate 59 and is pressed against 
plate 59 by a spring 75 which surrounds a stud 
76 staked or otherwise rigidly secured to the 
head 61. A central web 78 (see Fig. 7) provided 
din the head 6 partitions the inlet and outlet 

55 

6 

5 

top end of bearing 32 and the inner surface of . 

O 

75 

passages leading to and from the compressor 
cylinder. The chamber or hollowed out part 
2 of head 6 is provided with an opening 9 

in which an end of a pipe 81 is disposed and 
Secured for conveying refrigerant compressed by 
the compressor therefrom. The upper part of 
housing 5 is hollowed out as at 83 and 84 (see 
Fig. 6) to provide two chambers which are sepa 
rated by a Web 85 having a hole 86 therethrough 
providing communication between the chambers. 
The outer wall 87 of chamber 84 has a hole 88 
therein which is in alignment with the hole pro 
vided in member 58 and registering with the 
hole 63 in valve plate 59 (see Figs. 3 and 6). A 
pair of bores 89 extending through housing 5 
to chamber 83 each have one end of a pair of 
pipes 9 secured therein, which pipes are bent 
upwardly and have their opposite end terminat. 
ing in the vicinity of the top edge of the up 
Standing Wall portions 34 of main frame 3. 

Pipe 8 extends from the compressor head 6 
to a sheet, metal muffler device generally repre 



sented by the reference character 92 and se 
cured to the bottom of housing 5 by screws 93 
(see Figs. 3 and 4). This muffler device com 
prises a top plate 94 provided with a central 
opening 96, the edge of which is flanged"upr. 
wardly as at 97 and also provided with two em 
bossed or raised portions 98 and 99. Device 92 
also comprises a lower sheet metal member 0 
(see Fig. 9), shaped to form, a doughnut-like 
chamber f02, and an intermediate plate 03 
which is cut out as at 04 (see Fig. 4) to provide 
a plurality of integral depending legs 05. The 
legs 05 of plate 103 partition the chamber 102 
into a plurality of compartments and these legs 
are cut off as at 06 to provide communication 
between the plurality of compartments within 
chamber 02. One leg 0.5a, of the plurality of 
legs fo5 located intermediate the embossed por 
tions 98 and 99, is devoid of the cut of portion 
106 (see Fig. 9) and forms a closed partition in 
the chamber 02 between the embossed portions 
98 and 99 so as to cause refrigerant to flow en 
tirely around the chamber f02. The sheet metal 
member Of, top plate 94 and intermediate plate 
O3 are all welded or otherwise suitably secured 

together to provide a unitary device. The lower 
member O and intermediate plate- 03 of de 
vice 92 are provided with a central opening which 
registers with the opening 96 in the top plate 
94. A metal screen 08 in the form of a disc has 
its edge welded or otherwise suitably secured to 
the lowermost point of the bottom sheet metal 
member 10 . The muffler device 92 is mounted 
on housing 5 so that the center of openings in 
member. Of and plate 103 and the center of 3 
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which straddle a convolution of the pipe coil 

9. The abutment of element 2 with com 
pressor head 6, engagement of portions. 22 
thereof with side walls of head 6 together with 
the legs 23 straddling and engaging the pipe 
coil i? 9 holds the element 2 in place within 
the unit and causes same to snub or reduce vibra 
tions of the coil 9 to thereby prevent same 
from creating noises during operation of the 
unit. Lower casing 8 of unit 5 is provided with 
a connector 25 which extends through a wall 
thereof and has the refrigerant pipe 24 secured 
thereto. 
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This connector 25 has. a short pipe 
26 secured to its inner end and which pipe, 26 

is bent so as to extend upwardly to a point above 
the mounting legs 35 of main frame 3 within 
the unit. 
A dome 30 is welded to the lower casing 8, 

and this dome and casing provide a sealed en 
closure, for the motor-compressor unit 5. The 
parts of the motor-compressor are supported 
from dome 30 by a plurality of resilient mount 
ing devices. Each of these mounting devices in 
cludes a metal bracket 3 welded to the inner 
upright wall surface of dome 30 and having an 
upper horizontal leg 32 and a lower horizontal 

: leg 33. The lower leg 33 of bracket 31 is pro 
vided with a slot for the reception of a stud 34 
which has a threaded shank 35 extending 

30 

opening 96 in plate 94 are in vertical alignment. . 
with the axis of shaft 33 located in the shaft bore 
of mail frame 3. A hollow inverted COne 
shaped element i? having a cover 2 is secured 
to the eccentric or offset extension 49 of shaft 
33 by a screw 3. 

Heat generated by the compressor is trans 
mitted through, pistorf 54, collar 55, slider 56 
and shaft extension 49 to the element to 
thereby maintain this element at a higher tem 
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perature than the body of liquid in the unit for . 
a purpose to be hereinafter described. Cover 2 
of element f is provided with holes 4 and 5 
for a purpose to also be hereinafter described. 
The axis of cone-shaped element is disposed 
in the vertical plane of the shaft 33, and rotation 
of the shaft extension 49 around the axis of 
shaft 33 causes rotation of element about 
the same axis of shaft 33. A pipe 6 having its 
one end secured to the embossed portion 99 in 
plate 94 of device 92 has its other end secured 
to a connector 7 sealed to and extending 
through a wall of a lower casing if 8 of the unit. 
The pipe 6 communicates with the pipe 9 
through the connector 7 and the portion of pipe 

6 intermediate its ends is rendered resilient 
by being formed into a coil 9 having a turn or 
turns surrounding the compressor of the unit. 
In order to prevent coil 19 formed by pipe 6 
from generating or creating noises, due to the 
resilient mounting of the unit within its sealed 
casing, as will be presently described, I provide 
a snubber element 2 in the form of a strip of 
Springs metal which is vertically disposed against 
the compressor head 6 t. The element 2 has 
inturned portions 22 punched therefrom which 
engage the upright side walls of the compressor 
head 6 and has its ends cut out to provide a U 
shaped slot therein, the Walls of which slots are 
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erating noise during vibrati 

through the slot in leg 33 and which shank has 
a nut 36 thereon. A clip 37 is disposed between 
nut 36 and the bottom surface of leg 33 of 
bracket 3, and this clip fits around a shoul 
dered portion of the leg 33 and has a part there 
of bent over so as to engage the nut and lock 
Same in position. The upper portion of stud 34 
has a spiral groove cut therein for threadably 
receiving the lower end portion of a coil spring 
38. A stud 39 has a portion 4f threaded into 

the arm 35 of main frame 3 and is provided 
with an integral depending portion (42. The 
stud 39 also has a spiral groove cut therein for 
receiving the upper, end portion of spring 38. 
Thus, Spring 38 is locked between the main 
frame 3 and brackets 3 to resiliently support 
the motor-compressor within the sealed unit 5. 
A Small spring f44 has its convolutions coiled 
around the wire forming at least one convolution 
of the compression or supporting spring 38 and 
its function is to prevent spring 38 from gen 

thereof when the 
notor-compressor unit operates. The resilient 
mounting devices are novel in that the upper 
legs 32 of brackets 3 are in the path of up 
Ward movement of arms 35 of main frame 3 
and these legs 32, therefore, prevent movement 
of the motor-compressor unit upwardly beyond 
the resiliency of pipe coil 9 to eliminate dan 
ger of breaking the refrigerant pipe 6 at its 
rigidly connected ends. The depending portions 
42 of studs 38 are shaped to engage the inner 

portions of the convolutions of springs 38 
when the motor-compressor unit moves side 
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bent in a horizontal direction to provide legs 2375 

ways relative to the enclosing dome 30 to there 
by Snub or cushion horizontal movement of the 
motor-compressor. The relation of legs. 32 of 
brackets 3 relative to the upper surface of arms 
35 and relative to the upright wall portions 34 
of main frame 3 prevents damaging the refrig 
erant pipe connections within the sealed unit 
during shipping thereof by virtue of forming a 
stop. for upward and sidewise movement of the 
motor-compressor. 
The interior of the unit 5 forms a part of 

the low pressure portion of the refrigerating 



4. 
System and is, therefore, under compressor stic 
tion pressure. A body of lubricant, preferably 
heavier than the refrigerant" employed in the 
System, is contained in the bottom of the sealed 
enclosure. Lubricant from the body of liquid 
in the unit is raised by the element in a 
manner to be hereinafter described and is caused 
to flow through a hole 46 drilled through the 
shaft extension 49 and terminating in communi 
cation with the lowermost portion of a spiral 
groove 47 cut in the surface of shaft 33. Shaft 
extension 49 is provided with a horizontal hole 
48 exterading from hole 46 to a groove pro 

Wided around the extension, and which groove 
communicates with horizontally disposed holes 
49, provided in slider 56. A hole 5 provided 

O 

15 
in the shaft bearing portion 32 of frame 3 per 
mits oil to flow from the shaft bearing surface 
into the valley 37 and into a cavity 52 provided 
in frame 3 and through a hole. 53 cut in the 

: bottom Wall of frame. 3. The opening 53 reg 
-isters with a passage 54 provided in housing 5, 
- and this paSSage 54 directs the oil onto the com 
...: pressor piston to lubricate the compressor cyl 
is inder. 

When the electric circuit to the motor stator 
is completed, in response to a demand for refrig 

... relation Within the food compartment of the re 
frigerator, the stator 4 causes rotation of the 
motor rotor 43. Rotation of rotor 43 rotates 
member 44 and shaft 33 to cause rotation of the 
eccentric shaft extension 49 in a circle around 
the axis of the shaft 33. This rotation of shaft 
extension 49 causes reciprocation of slider 56 
within the collar-like element 55 during move 
ment of element 55 to and from housing 5 to 
reciprocate the piston 54 within the cylinder 52. 
Refrigerant evaporated in the evaporator of the 
refrigerating system is conveyed through pipe 24, 
connector 25. and pipe 26 into the interior of 
the sealed unit. When the piston 54 moves in a 
direction outwardly of its cylinder 52 during re 
ciprocation thereof, the valve 67 is moved away 
from the port 68 and gaseous refrigerant con 
tained in the sealed unit 5 is drawn through the 
pipes 9, passages 89, chamber 83, hole 86, cham 
ber 84, holes 88 and 63, chamber 7 and hole 68 
into the cylinder 52. Drawing the gaseous re 
frigerant through the series of passages and 
chambers in the structure disclosed reduces Suc 
tion noises to a minimum without materially in 
terfering with the flow of gaseous refrigerant to 
the cylinder and without loss of efficiency. Upon 
the return stroke of piston 54, during its recipro 
cation, valve 67 is caused to close or seal the port 
68 whereupon the gaseous refrigerant is com 
pressed in the cylinder 52 and this compressed 

2,287,203 
ing the compressed refrigerant to pass through 
the plurality of compartments within device 92, 
noises created by refrigerant being discharged 
from the compressor are deadened or eliminated. 
The compressed refrigerant and oil circulated 
therewith through device 92 enters the pipe 6, 
communicating with the outlet thereof, and is di 
rected through the pipe coil 9 and connector 
47 to the exterior of unit 5. Pipe 9 secured 
to connector conveys the compressed refrig 
erant into the condenser 6 where it is cooled 
and liquefied prior to being circulated to the 
evaporator of the refrigerating System. Oil re 
turned to unit 5 along with evaporated refrig 
erant Settles to the bottom of the interior of the 
unit and accumulates therein in the form of a 
body of liquid. The-oil inherently contains some 
refrigerant, and the body of liquid in the bottom 
of the unit is, therefore, Somewhat turbulent. 

20 
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frigerant passes into a gaseous state. 
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refrigerant in openings. 64 in member 58 and 
holes 65 in plate 59 causes valve 73 to be lifted 
from its seat and permit the compressed refrig 
erant to flow into the chamber 2 and into the 
pipe 8. The compressed refrigerant is directed 
by pipe 8 into the device 92 on one side of the 
closed partition O5a within the doughnut-shaped 
chamber 102 thereof. The compressed refriger 
ant flows from one compartment to another with 
in chamber 102 and beneath the partitions 05 to 
the outlet chamber, on the opposite side of the 
one partition 05a. Any oil circulated with the 
compressed refrigerant settles to the bottom of 
the doughnut-shaped chamber 02 and is forced 
from one compartment to another of the cham 
ber by refrigerant flowing through the Small pas 
sages provided by the cut-off parts 106 of legs 
or partitions 05 to the outlet chamber. By caus 

60 

The shape of device 92 together with the screen 
98 provides a quiet Zone at the center of the in 

terior of unit 5; and it is, of course, desirable to 
remove lubricant from the body thereof at this 
quiet zone. Since the bottom of cone-shaped 
element f is open and normally projects into 
the body of liquid in unit 5, rotation of element 

, about the vertical axis of rotation of shaft 
33, by rotation of the shaft extension 49 around 
the axis of the shaft causes same to elevate liquid 
from the body thereof. This elevated liquid may 
be a mixture of refrigerant and oil and because 
of the higher temperature of element the re 

Then due 
to the speed of rotation of element f, the oil, 
which is heavier than the refrigerant gas, flows 
upwardly within the cone-shaped element While 
the refrigerant separates and flows outwardly of 
the element through the aperture or opening 4 
in the center of the top wall thereof. Thus, sub 
stantially pure oil or oil devoid of refrigerant 
clings to the wall of element and is Whirled 
to the top of the tapered wall thereof where it 
flows outwardly of element through the off 
center aperture 5 in its top wall ff2. Since 
aperture f 5 communicates with the hole 46 in 
shaft extension 49, the relatively pure oil is forced 
upwardly in hole 146 to the horizontal hole 48 
in shaft extension 49 and to the spiral groove 
formed around shaft 33. Rotation of shaft ex 
tension 49 causes hole 48 therein to continuous 
ly communicate with the opposed holes 48 in 
slider 56 whereby oil is fed, to the bearing sur 
faces of the shaft extension 49 with slider, 56 
and to the bearing Surfaces of slider 56 with the 
collar-like element 55. Oil forced upwardly 
within hole 146 beyond the moving parts of the 
Scotch yoke is fed into the spiral groove 4 
around shaft 33 and this oil lubricates the shaft 
bearing in the main frame 3. Some oil con 
veyed upwardly within the shaft bearing, by the 
spiral groove , 47, leaves the bearing surface 
through opening 5 and flows downwardly to the 
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valley 37 formed in the upper face of the bottom 
wall of main frame 3. A quantity of oil is con 
veyed by the groove. 47 to the top of the shaft 
bearing and lubricates the bearing surface of 
thrust washer 45, and its exit therefrom is ef 
fected by the groove or grooves 46 formed there 
in. Oil leaving the bearing surface of the thrust 
washer 45 flows downwardly around the exterior 
shaft bearing forming portion 32 of frame 3 
and around the inside of the hollowed out por 
tion of member 44 into the valley or trough 37. 
The valley or trough 37 is preferably inclined 
and drains the oil to the cavity 52 where it is 
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conducted into the hole 53 and directed by the 
passage 54 upon the compressor piston 54. Al 
ternate pressure difference existing between the 
inside of the enclosing casing and the compressor 
cylinder causes oil at one time or another to be 
drawn toward the cylinder around the piston for 
lubricating same. The oil then drops into the 
body of liquid in the bottom of the unit where 
it is contained prior to again being separated 
from refrigerant and forced through the bearing 
surfaces of operating parts of the unit. 
From the foregoing, it will be apparent that I 

have provided an improved sealed motor-com 
preSSOr unit for a refrigerating system which has 
novel structural features for effecting quiet and 
efficient operation of the unit. The muffler de 
vice in the present structure substantially elim 
inates noise of refrigerant being compressed and 
discharged from the compressor and, by dispos 
ing same in the body of liquid in the bottom of 
the unit, the heat of compressed refrigerant flow 

5 
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5 
points for preventing same from generating 
audible sounds. . . 

2. A sealed unit comprising, a casing having a 
motor and a compressor directly connected to 
said motor disposed therein and being resiliently 
Supported therefrom, said casing being under 
compressor suction pressure, refrigerant convey 
ing means having a connection with said con 
pressor and a connection with said casing, said 
means including a device carried by said motor 
Compressor for receiving and muffling refrigerant 
discharged from said compressor, said means also 
including a pipe having an end secured to said 
device and having its other end secured to said . 
casing for directing refrigerant discharged from 
said compressor to the exterior of said unit, said 
pipe being in the form of a coil and having a con 
volution thereof extending around said com 
pressor to provide the pipe with a resilient por 
tion intermediate its secured ends, and spring 
means interposed between said compressor and ing therethrough causes refrigerant to evaporate 

from the body of liquid to thus maintain the 
liquid richer in oil consistency. This feature, to 
gether with the fact that refrigerant is further 
separated from oil before the oil is circulated to 
Operating parts of the unit, affords a system 
of lubrication with substantially pure oil which 
is important to the life of the unit. The pro 
vision of oiling the shaft bearing continuously 
from its bottom to its top, of oiling the bearing 
surface of the thrust washer and the compressor 
piston insures long life of the unit. The pro 
vision of grooves in the bearing surface of the 
thrust washer for facilitating lubrication there 
of and for removing oil therefrom permits the 
escape of any refrigerant that may be carried 
into the shaft bearing along with the oil, and 
thus prevents this refrigerant from forming a 
lock which might otherwise block the flow of 
oil to the upper part of the shaft bearing and 
thrust washer bearing Surface. The grooves in 
the bearing surface of the thrust washer also 
prevent the occurrence of intermittent differen 
tial in pressure within the shaft bearing to 
thereby eliminate noises which might otherwise 

... occur by up and down movement of the shaft 
relative to the end of the shaft bearing. 
While the form of embodiment of the inven 

tion 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 sealed unit comprising, a casing having a 

motor and a compressor directly connected to 
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said pipe coil permitting up and down movement 
of the coil relative to said casing, said spring 
means having its central portion abutting said 
Compressor and having its ends straddling and 
applying force to said pipe coil convolution at a 
plurality of widely spaced apart points for pre 
venting same from generating audible sounds. 

3. A sealed motor-compressor unit including a 
casing under compressor suction pressure, a main 
frame within said casing supporting said motor 
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compressor therefrom, said main frame having a 
vertical bore forming an elongated bearing, a 
shaft within said bore, a motor stator carried by 
said frame and a motor rotor secured to the 
upper end of said shaft for rotating same, a 
plane surface on said frame perpendicular to the 
bore therein, a compressor secured to said plane 
surface of said main frame and depending there 
from, said compressor comprising a housing hav 
ing a cylinder formed therein, a piston within 
said cylinder, said shaft having an offset por 
tion depending below said frame and connected 
with said piston for reciprocating same within 
said cylinder during rotation of said shaft, the 
portion of said compressor housing secured to 
said plane surface of said frame being hollowed 
out to form with said plane surface walls of a 
plurality of closed chambers, said closed cham 
bers being in communication with one another 
and with the inlet to said Compressor, means 
communicating with the interior of said unit 

55 

said motor disposed therein and being resiliently 
Supported therefrom, said casing being under 
compressor suction pressure, refrigerant convey 
ing means having a connection with said com 
pressor and a connection with said casing, said 
means including a device carried by said motor 
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compressor for receiving and muffling refrigerant 
discharged from said compressor, said means also 
including a pipe having an end secured to said 
device and having its other end secured to said 
casing for directing refrigerant discharged from 
Said compressor to the exterior of said unit, said 
pipe being in the form of a coil and having a 
convolution thereof extending around said com 
pressor to provide the pipe with a resilient por 
tion intermediate its secured ends, and means 
abutting said compressor and applying force to 
said resilient intermediate convolution portion of 
the pipe coil at a plurality of widely spaced apart 

and with one of said chambers whereby refrig 
erant is directed first through one of said plus 
rality of chambers and thence through another 
thereof to the inlet of said compressor for muf 
fing the flow of refrigerant into the compressor 
cylinder, and a closed refrigerant conduit for 
conveying refrigerant discharged from said com 
pressor exteriorly of said unit. . 

4. A sealed motor-compressor unit including a 
casing under compressor suction pressure, a main 
frame within said casing supporting said motor 
compressor therefrom, said main frame having a 
vertical bore forming an elongated bearing, a 
shaft within said bore, a motor stator carried by 
said frame and a motor rotor secured to the upper 
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end of said shaft for rotating same, a plane sur 
face on said frame perpendicular to the bore 
therein, a compressor secured to said plane Sur 
face of said main frame and depending therefrom, 
said compressor comprising a housing having a 
cylinder formed therein with an axis perpendicul 
lar to the axis of said shaft, a piston within said 
cylinder, said shaft having a portion thereof de 



6 
pending below said frame and Connected to said 
piston for reciprocating same within said cylinder 
during rotation of said shaft, the portion of said 
compressor housing Secured to said frame plane 
surface being hollowed out to form with said 
plane Surface Walls of horizontally spaced apart 
closed chambers, the One chamber disposed near 
est to the axis of said shaft communicating With 
the other chamber and with the interior of Said 
unit, the said other chamber communicating with 
the inlet to said compressor whereby refrigerant 
is directed through said one chamber and thence 
through said other chamber to the inlet of said 
compressor for muffling the flow of refrigerant 
into the compressor cylinder, and a closed refrig 
erant conduit for conveying refrigerant dis 
charged from said compressor exteriorly of said 
unit. 

5. A sealed unit comprising, a casing having a 
motor and a compressor directly connected to said 
motor disposed therein and being resiliently Sup 
ported therefrom, said casing being under com 
preSSOr Suction pressure, refrigerant conveying 
means having a connection with said compressor 
and a connection with said casing, said means 
including a pipe for directing refrigerant dis 
charged from said compressor to the exterior of 
said unit, Said pipe being in the form of a coil and 
having a convolution thereof extending around 
said compressor to provide the pipe with a resil 
ient portion intermediate the compressor and said 
casing, means interposed between said compressor 
and said pipe coil, and said last named means 
contacting said resilient intermediate convolution 
portion of the pipe coil at a plurality of spaced 
apart points and applying force thereto for pre 
venting same from generating audible sounds. 

6. A sealed unit comprising, a casing having a 
motor and a compressor directly connected to 
said motor disposed therein and being resiliently 
supported therefrom, said casing being under 
compressor suction pressure, refrigerant convey 
ing means having a connection with said com 
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pressor and a connection with said casing, said 
means including a pipe for directing refrigerant 
discharged from said compressor to the exterior 
of Said unit, said pipe being in the form of a coil 
and having a convolution thereof extending 
around said compressor to provide the pipe with 
a resilient portion intermediate the compressor 
and said casing, means interposed between said 
Compressor and said pipe coil, a spring member 
frictionally interposed between said compressor 
and Said pipe coil, and said spring member Con 
tacting said resilient intermediate convolution 
portion of the pipe coil at a plurality of widely 
spaced apart points to apply force thereto for 
preventing same from generating audible sounds. 

7. A sealed unit comprising, a casing having a 
motor and a compressor directly connected to said 
notor disposed therein and being resiliently Sup 
ported therefrom, a refrigerant conveying con 
duit having a connection with said compressOr 
and a connection with said casing, said conduit 
being of Such length as to provide same with a 
flexible portion intermediate the compressor and 
said casing to permit limited movement of the 
compressor relative to the casing, and sound 
dampening means comprising a resilient member 
for applying force transversely to said flexible 
portion of said conduit. 

8. A sealed unit comprising, a casing having a 
motor and a compressor directly connected to said 
motor disposed therein, a plurality of resilient 
means supporting the motor-compressor within 
said casing, each of said means including a colled 
compression spring disposed in a vertical plane 
and supporting the weight of Said motor-Com 
pressor, and each of said means also including a 
wire-like coil spring having its convolutions coiled 
around at least a part of a convolution of said 
first named spring whereby the axis of Said last 
named spring substantially coincides with the 
axis of the wire forming said first named Spring. 
O ROF MI, SMITH. 


