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My invention relates to compression refrig 
erating systems, and particularly to unloaders 
for the compressors of such systems. 

It is an object of my invention to provide a re 
frigerator compressor having an unloader of im 
proved and rugged construction which is positive 
and reliable in operation. 
Another object of my invention is to provide a 

refrigerator compressor having an unloader 
which is operated in response to the pressure at 
the exhaust side of the compressor and which 
will not chatter and produce noise during opera 
tion of the compressor. - 

Further objects and advantages of my inven 
tion will become apparent as the following de 
Scription proceeds and the features of novelty 
which characterize my invention will be pointed 
out with particularity in the claims annexed to 
and forming a part of this specification. 

For a better understanding of my invention ref 
erence may be had to the accompanying drawing, 
in which Fig. 1 is a sectional view of a refrig 
erating machine provided with a compressor em 
bodying my invention; Fig. 2 is a sectional view 
of the compressor shown in Fig. 1 taken on the 
line 2-2 thereof; Fig. 3 is a sectional view taken 
on the line 3-3 of Fig. 2; and Fig. 4 is a side 
elevation, partly in section, of the compressor, 
unloader, and check valve with the compressor 
cylinder in its center position, 

Referring to the drawing, in Fig.1, I have shown 
a motor and compressor unit 0 arranged within 
a closed Casing f, and mounted upon helical 
Springs 2, only one of which is shown. A helical 
Condenser coil f3 is arranged in spaced relation 
about the casing and supported on heat radiating 
fins 4. The casing and condenser 3 are 
mounted on a base 5 forming a removable top 
for a refrigerator cabinet. Below the base or top 
5 and suspended therefrom on legs f6 is an evap 

orator f7 of the flooded type. In order to regulate 
the flow of condensed liquid refrigerant from the 
condenser 3 to the evaporator 7, I provide a 
float valve 8, or other suitable flow controlling 
device, secured in the base 5, and communicating 
with the condenser 3 and the evaporator f7 
through connections 9 and 20, respectively. A 
conduit 2 is provided to convey vaporized re 
frigerant from the evaporator 7 to the intake 
port of the compressor, and the conduit 2 is 
coiled about the motor and compressor unit to 
provide a resilient connection between the casing 
and the unit. The motor and compressor unit 
fo is provided with a frame 22 upon which is 
mounted an induction motor stator 23 having 

(C1. 230-30) 
suitable windings. Asquirrel cage induction mo 
tor rotor 24 is secured on a shaft 25 which is jour 
naled in the frame 22 in upper and lower bear 
ings 26 and 2, respectively. A fan 28 is mounted 
on top of the rotor 24 to provide circulation of 
vaporized or gaseous refrigerant about the stator 
and between the stator and the rotor to cool the 
motor. The bottom of the frame 22 is provide 
with a recess or chamber 29 within which is ar 
ranged a reciprocating compressor comprising 
an oscillating cylinder .30 and a piston 3 ar 
ranged in a bore 30a in the cylinder and driven by 
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the shaft 25 through a crank pin 32, a counter- . 
weight 33 being provided to balance the piston 
and cylinder. A plate 34 is bolted to the bottom 
of the frame 22 and the cylinder 30 is provided 
with trunnions 35 and 36 journaled in bearings . 
37 and 38 in the plate 34 and the frame 22, re 
spectively. The cylinder 30 is provided with an 
intake port 39, which communicates with a pas 
sage 40 in the plate 34 during the intake stroke 
of the piston 3, and which is closed by the plate 
34 when the cylinder moves toward its exhaust 
position, it being shown open in Fig. 1, partially 
closed in Fig. 2, and closed in Fig. 4. Over the 
end of the cylinder is secured a head 4 pro 
vided with a plurality of exhaust ports 42 which 
discharge compressed refrigerant into the recess 
29. The head 4 is provided with an outwardly 
opening check valve to prevent flow of compressed 
gas back into the cylinder through the exhaust. 
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ports 42. Gas is withdrawn by the compressor 
from the evaporator T through tube 2 which 
communicates with the intake passage 40 through 
a normally open check valve 43, which is more 
clearly shown in Figs. 2, 3 and 4. m 

In accordance with my invention the com 
pressed refrigerant is utilized to control the 
loading and unloading of the compressor. In 
the particular construction illustrated I accom 
plish this by completely closing the chamber 29 
by the plate 34 and providing an outlet port 44 
for the chamber, a passage 45 leading to a cylin 
der bore 46, and a port 47 for discharging the 
compressed gas into the casing f . I also pro 
vide a piston 48 in the bore 46 for closing the 
port 47 and for admitting compressed refriger 
ant from the casing to the intake passage 40 of 
the compressor when the pressure in the passage 
45 falls below a predetermined value, to unload 
the compressor. The bore 46 is arranged vert 
cally in the frame 22 in alignment with the bear 
ing 38 and is closed at the top by a cylinder 
head 49 having a passage 50 therethrough con 
necting the cylinder bore 46 and the interior of 

35 

40 

45 

50 

55 



5 

O 

2 5 

30 

2 
the casing f." In the recess at the center of 
the cylinder head 49, I provide a valve seat 5 
which is arranged to be closed by a needle valve 
52 resiliently mounted on a spring 53 in a bore 
54 in the piston 48. The arrangement of the 
needle valve 52 and the Spring 53 is Such that 
when the piston 48 is raised the needle valve 
will first close the orifice 5 and on further up 
ward movement of the piston 48 the valve 52 
will be pressed against the orifice by the Spring 
53. 
This upward movement of the piston 48 is 

produced by the pressure of compressed refriger 
ant discharged from the chamber 29 to the lower 
portion of the cylinder 46. The orifice 5 pro 
vides communication between the upper portion 
of the cylinder bore 46 and a conduit 55 con 
necting the bore 46 with the check valve 43. 
The purpose of the check valve 43 is to prevent 
the passage of compressed refrigerant into the 
evaporator 7 through the conduit 2 when com 
pressed refrigerant is admitted to the intake pas 
Sage 40 for the purpose of unloading the Com 
pressor. As shown in Fig. 3, the check valve 43 
comprises a base 56 and a central tube 57 se 
cured thereto and an inverted shell 58 providing 
a chamber Surrounding the tube 57. The check 
valve comprises a plunger 59 retained by a spring 
60 toward the bottom of the tube 57. The tube 
57 is provided with a restricted portion 6 against 
which the plunger 59 is seated when in its upper 
position to cut off communication between the 
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conduit 2 and the passage 40. The Surge cham 
ber formed by the shell 58 communicates with 
the bore of the tube 57 through a small passage 
62 in the tube 57 and With a cylindrical chamber 
63 at the bottom of the Space 56 through a ver 
tical passage 64. Check valve 43 is secured to 
the plate 34 with the cylindrical recess 63 in com 
munication with the passage 40. On the top of 
the tube 57 is secured a small chamber 65 pro 
vided with a screen 66 and connected to the con 
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duit 2 t. The screen 66 prevents passage of for 
eign matter to the intake of the compressor. 
The conduit 55 affords communication between 
the bore 46 and the bore of the tube 57 at the 
bottom thereof, and it will be evident that when 
compressed gas is admited to the valve 43 through 
the tube 55 the plunger 59 will be forced up 
Ward to seat against the restricted portion 6 of 
the tube. The plunger 59 remains Seated against 
the restricted portion 6 after the pressure is 
built up in the chamber 58 as it is retained in 
this position by the difference in pressure about 
the plunger and in the bore in the tube above the 
plunger. The compressed gas Will pass around 
the plunger 59 through the passage 62 into the 
chamber formed by the shell 58, and thence 
through the passage 64 and the cylindrical recess 
63 to the intake passage 40 of the compressor. 
When the piston 48 is in the position shown in 
Fig. 1 compressed gas is free to pass from the 
casing through the passage 50 in the cylinder 
head 49 to the cylinder 46 and thence through 
the orifice 5 and the tube 55 to raise the plunger 
59, close the check valve 43, and supply refrig 
erant at the pressure in the casing f f to the in 
take passage 40 of the compressor. It is also 
evident that with the piston 48 in this position, 
communication between the casing and the 
chamber 29 is cut off. 
The position of the piston 48, as shown in Fig. 

1, is that when the compressor is stopped. If 
the compressor is now started the gas from the 
casing Will enter the compressor intake and 
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the pressure will gradually be built up in the 
chamber 29. When this pressure is sufficiently 
high the piston 48 will be forced toward its upper 
position in the bore 46, a buffer spring 67 being 
provided to prevent sudden impacts of the pis 
ton 48 against the cylinder head 49. When the 
piston 48 is in the upper end of the bore 46 the 
needle valve 52 is seated against the orifice 5 
cutting off communication between the casing f 
and the intake port 39 of the compressor and the 
port 47 is uncovered, providing communication 
between the chamber 29 and casing ff. When 
the compressor is again stopped the pressure at 
the top and at the bottom of the piston 48 will 
be substantially the Same and the piston will 
drop back to its lower position and will close the 
port 47 and release the valve 52 to operate the 
check valve plunger 59. The pressure in the 
chamber 29 and in the casing f will now be the 
same as the pressure at the intake port of the 
compressor. The casing formed by the shell 58 
of the check valve 43 has a sufficient volume to 
permit the compressor piston 3 to operate 
through a number of strokes without the addi 
?tion of more gas. The admission of gas to the 
Casing is Somewhat restricted by the limited 
clearance around the plunger 59 and this re 
stricted flow gives the motor time to bring the 
compressor up to substantially full speed before 
Sufficient pressure has been built up in the cham 
ber 29 to operate the piston 48 and apply full 
load to the compressor. 

In order to lubricate the compressor and the 
asSociated mechanism, I provide an oil pump 
comprising a piston 68 operating in a bore 69 
parallel to the bore 30a in the cylinder 30. A 
body of oil 70 is maintained in the bottom of the 
casing i? and a screened intake 7 of the oil 
pump OpenS below the level of this oil and com 
municates with the bore 69 through passages 72 
and 73 on the intake stroke. During the ex 
haust stroke of the pump, oil is discharged from 
the bore 69 through a passage 74 into an an 
nular groove 75 around the piston 3 and from 
there flows through passages 76 and 77 in trun 
nion 36 to an annular passage 78 in the bearing 
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38. From the passage 78 the oil föws through a . 
paSSage 79 to the Space 80 around the Shaft 25 
to lubricate the shaft bearings. In order to 
lubricate the piston 48, I provide a duct 8 lead 
ing from the Space 80 around the shaft 25 to an 
annular passage 82 around the piston 48. Dur 
ing the operation of the compressor, oil will flow 
around the piston 48 and out of the cylinder 46 
through the opening 50 into a cup 83 secured 
on top of the cylinder head 49 and provided with 
a baffle 84 to prevent oil from shooting out of the 
Cup. It is evident that when oil passes through 
the Several passages just mentioned, the bear 
ing Surfaces of the several moving parts will be 
lubricated thereby. 
When the compressor is in operation the pull 

sations of the gas as it is discharged from the . 
exhaust port 42 of the compressor cylinder will 
be muffled to a certain extent due to the fact 
that the chamber 29, as can be seen in Fig. 2, 
is divided by balancing wings 85 and 86 on the 
cylinder 30, there being in effect two chambers 
connected by restricted passages between the 
wings 85 and 86 and the walls of the chamber 
and the gas will flow back and forth in these pas 
Sages With the pulsations of the compressor. 
While this construction serves to muffle the 

pulsations in the compressor to a certain extent, 
there may still be pulsations in the gas dis 
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intake port of said cylinder and for closing said 
discharge means to unload said compressor. 

6. A compressor including a frame, a cylinder 
having intake and discharge ports arranged in 
said frame, a casing enclosing said compressor, 
a piston in said cylinder, said cylinder discharg 
ing into said casing, and means responsive to the 
pressure of the gas at the discharge port of said 
cylinder for admitting gas from said casing to 
the intake port of said cylinder and for prevent 
ing the discharge of gas from said cylinder to said 
casing for unloading said compressor. 

7. A compressor including a frame, a cylinder 
having intake and discharge ports and arranged 
in said frame, a casing enclosing said compressor, 
a piston in said cylinder, said cylinder discharg 
ing compressed refrigerant into said casing, 
means including a second piston arranged in Said 
frame and responsive to a predetermined pres 
sure of the refrigerant at the discharge port of 
said cylinder for substantially equalizing the 
pressure at the intake and discharge ports of 
said cylinder to unload said compressor, and 
means for damping motion of said Second piston 
during operation of said compreSSOr. 

8. A compressor including a frame, a cylinder 
having intake and discharge ports and arranged 
in said frame, a casing enclosing Said compressor, 
said cylinder discharging refrigerant into said 
casing, means including a piston responsive to a 
predetermined pressure of refrigerant at the dis 
charge port of said cylinder for admitting re 
frigerant from said casing to the intake port of 
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said cylinder and for preventing communication 
between said casing and the discharge port of 
said cylinder to unload said compressor, means 
for supplying lubricant under pressure for lubri 
cating said compressor, and means utilizing lubri 
cant supplied to said compressor for damping 
motion of said piston. 

9. A compressor including a frame, a cylinder 
having intake and discharge ports and arranged 
in said frame, a casing enclosing Said compressor, 
said cylinder discharging gas into said casing, 
means including a piston arranged in Said frame 
and movable between an upper and a lower posi 
tion for unloading said compressor, means for 
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supplying oil under pressure to said compressor 15 
for lubricating said compressor, and means uti 
lizing a portion of the oil supplied to said Com 
pressor for damping motion of Said piston when 
said piston is near the upper position thereof. 

10. A compressor including a frame, a cylinder 
having intake and discharge ports and arranged 
in said frame, a casing enclosing said compressor, 
Said cylinder discharging gas into Said Casing, 
means including a second cylinder arranged in 
said frame and a piston movable between an 
upper and a lower position in said Second cylinder 
for loading and unloading said compressor, means 
for supplying oil under pressure to said second 
cylinder, and means utilizing the oil supplied to 
said second cylinder for damping motion of said 
piston. 

DELBERT F. NEWMAN. 


