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UNITED STATES PATENT OFFICE 

This invention relates to refrigeration and more 
particularly to a compressor adapted to be used 
with refrigerating systems. It is among the ob 
jects of this invention to provide a compressor 
Which is efficient and noiseless and capable of op 
erating for long periods of time without the ne 
cessity of attention. 

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

In the drawings: 
Flg. 1 is a Vertical cross sectional view of a 

Compressor embodying features of Iny invention; 
Fig. 2 is a horizontal cross sectional view taken 

along the line 2-2 of Fig. 1; 
Fig. 3 is a vertical cross Sectional view of a por 

tion of a compressor showing a slightly modified 
form; 

Fig. 4 is a horizontal cross sectional view taken 
along the line 4-4 of Fig. 3; 

Fig. 5 is a vertical cross sectional view of a 
portion of a compressing mechanism showing still 
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another modification of the compressor; 
Fig. 6 is a horizontal cross sectional view, with 

portions broken away, taken along the line 6-6 
of Flg. 5; and 

Fig. 7 is a diagrammatic representation of a 
refrigerating System in which my compressor may 
be used. 
A compressor embodying features of my in 

vention as shown in Figs. 1 and 2 includes in 
general a cylinder 0, a circular piston of less 
diameter than said cylinder. Means are pro 
vided to impart a circular motion to the axis 2 
of the piston , this circular motion being about 
the axis f3 of the cylinder O. The diameters of 
the cylinder and piston, and the circular no 
tion are such that the cooperating surfaces of 
the piston and cylinder form a sealing contact 
which rotates along the inner working surface 
of the cylinder. A divider block 4 is provided 
which is placed in a radially disposed slot 5 
in the piston ft. Means are provided to insure 
proper centering of the block 4 and to reduce 
the sidewise movement thereof. This means 
may be in the form of a fixed pin 6 about which 
the divider block 4 oscillates. The divider 
block 4 is provided with an arcuate surface T 
and the cylinder 0 is provided with an arcuate 
surface 8, these surfaces being coaxial with the 
fixed pin 6 and cooperating with each other 
to form a sealing Surface. Intake means are 
provided at 9 which lead to one side of the 

divider block 4 and discharge means are pro 
vided adjacent the other side of the divider 
block in the form of a leaf valve 20 which rests 
on the valve seat 2 and is held to a plate 22 
by means of the screws 23. The plate 22 co 
operates with the upper surface 23 of the cyl 
inder 0 and forms a sealing surface therewith. 
The lower end of the piston is provided with a 
sealing surface 24 which cooperates with the 
lower surface 25 of the cylinder 0. The means 
for imparting the circular motion to the piston 
may include a rotary shaft 26 provided with a 
roller bearing 2T and a metallic bearing 28 which 
are held in the casting 29 which holds, or may 
be part of, the cylinder 0, this casting riding on 
springs 30 which are carried by shelves 3 se 
cured to the outer hermetic casing 32. The 
means for imparting the circular motion also 
includes the eccentric 33 provided with a ball 
bearing 34 which drives the piston , the eccen 
tric 33 having just sufficient offset to provide the 
necessary sealing contact between the piston 
and the cylinder f0, and the shaft 26 being co 
axial with the inner cylindrical surface of the 
cylinder f0. 
The compressor above described may be used 

in any casing and may be driven by any suitable 
means. As one particular example this com 
pressor has been shown to be used in conjunction 
with a sealed motor compressor unit which in 
cludes the hermetic casing 32. In this casing 
there is provided an electric motor for driving the 
compressor, this motor being in the form of a 
stator 40 and a rotor 4 keyed by means of the 
sleeve 42 to the shaft 26. A noise dampening 
casing 43 is placed over the compressor and is 
held in place by means of screws 44. The lower 
portion of the casing 32 acts as an of l reservoir 
and the oil is forced by the head pressure of the 
refrigerant through the pipe 45 to a passage 46 
in the pin 6, this passage having communication 
with the annular cut 47 Which lubricates the sur 
faces between the divider block 4 and the pin 6. 
In operation, the motor rotates the shaft 26 

which in turn causes the circular motion of the 
piston 6. The piston 6 is prevented from rotat 
ing by the divider block 4, but the point of con 
tact between the piston and the cylinder rotates 
clockwise, as shown in Fig. 2, and thus drives the 
gas from the intake 9 around to the upwardly 
directed opening adjacent the other side of the 
divider block 4 which discharges through the 
Valve 20 into the space encased by the cover 43. 
From thence the gases discharge through the 
central passage 50 downwardly through the shaft 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 



O 

2 
26 and radially through openings 5 into the lower 
portion of the casing 32. From thence the gases 
rise and pass through the pipe 52 to the place of 
use, Which in a refrigerating system, is a con 
denser. In this particular embodiment the intake 
f 9 includes a downwardly directed pipe which 
spirals at 53 within the casing and passes through 
the casing and is connected to the intake pipe 54. 
By construction above described, including the 

fixed pin 6, it is possible to maintain efficient 
Sealing surfaces between the cylinder and the 
piston as well as between the divider block and the 
cylinder and the piston. 

In the modification shown1 in Figs. 3 and 4, the 
COImpressor includes a cylinder of a piston O2. 
The piston O2 is cylindrical and is provided with 
means for imparting a circular motion to its axis 
about the axis of the cylinder. In this embodi 
ment this means includes the shaft fo3 similar to 
the shaft 26 and including the offset eccentric 04 
and the ball bearing 0.5 similar in construction 
and function to the corresponding parts shown 
in Fig. 1. The cylinder to is provided with an 
end plate 06 which is sealed to the cylinder by 
means of bolts 07 and which also forms a sealing 
surface with one end of the piston G2. The cast 
ing 08 forms another end plate for the cylinder 
Of and is also sealed thereto by the bolts Ol 

and also forms a sealing surface with the piston 
02. An intake is provided at 09 adjacent one 

Side of the divider block ?o which oscillates about 
the fixed pin if in a manner similar to that de 
Scribed with respect to Figs. 1 and 2. In this case 
the cylinder and the divider block are provided 
with arcuate surfaces at 2 similarly to the struc 
tures shown in Figs. 1 and 2 and a discharge valve 
3 is placed on the end plate 106 directly over a 

downwardly directed passage (not shown) which 
leads adjacent to the side of the divider block 
fo opposite intake passage O9. The method of 

operation in this modification is sirmilar to that 
described with respect to Figs. 1 and 2, except 
that the plate 06 does not move with the piston, 
and need not be further described except to state 
that the gases discharged through the valve f3 
carry with then a slight amount of lubricant, 
some of which finds its way through the openings 

4 down into the cooperating surfaces between 
the end plate 06 and the piston 02, and that the 
piston is provided with openings 5 through 
which some of the lubricant finds its way to the 
surfaces between the piston O2 and the end plate 
O8. 
In the modification shown in Figs. 5 and 6, an 

outer cylinder 20 f and an inner cylinder 202 are 
provided, the Outer cylinder having an internal 
working face 203 and the inner cylinder having an 
Outer working face 204. An annular piston 205 is 
provided, this having an external working face 
206 and an internal working face 207, that is, 
faces cooperating with the faces 203 and 204. A 
divider block 208 cooperates with the radially 
disposed slot 209 in the piston 205, and this di 
vider block oscillates about the fixed pin 20. The 
outer cylinder 20 and the divider block are pro 
vided with arcuate cooperating surfaces 2 co 
axial with the fixed pin 20 and the inner cylinder 
202 and the divider block are provided with coop 
erating arcuate surfaces 22 coaxial with the fixed 
pin 20. Means are provided for imparting a 
circular motion to the axis of the piston about 
the common axis of said cylinders. This means 
may include a shaft 25 and an eccentric 26 sim 
ilar to those heretofore described and provided 
with ball bearings 27. The piston 205 is provided 

2,040,641 
with an end plate 28 which cooperates with one 
end surface 29 of the cylinders while the lower 
end 220 of the piston cooperates with the lower 
end 22 of the cylinders. Intake means are pro 
vided at 222 adjacent one end of the divider block, 5 
and a continuation thereof is provided at 223 in 
the form of an opening through the piston for the 
purpose of permitting some of the gases to enter 
the Space between the piston and the internal 
cylinder 202. Discharge means are provided ad- 10 
jacent the other side of the divider block in the 
form of valves similar to those heretofore shown, 
which cover openings directly above the passage 
ways 230 and 23 respectively, these valves being 
carried by the end plate 28. A certain amount lis 
of lubricant is discharged along with the gases 
and Spills over the plate 28, so that some of it 
finds its way through the passages 232 and 233 to 
lubricate the working surfaces of the compressor. 
My Compressor may be used in any structure 

desired, and the particular motor-compressor 
Casing herein shown is merely one example of 
many in which it can be used. The specific rela 
tionship of the compressor and the casing does 
not form any part of this invention. 
A refrigerating system in which this compres 

Sor may be used includes the motor compressor 
unit 240 which dischargcs compressed refrigerant 
to the condenser 24 which in turn discharges 
condensed refrigerant to the receiver 242. From 30 
thence liquid refrigerant passes to an expansion 
valve 243 and to an evaporator 244 where the 
refrigerant evaporates and returns through the 
pipe 245 to the motor compressor unit 240. The 
motor in the unit is started and stopped by means 35 
of the Snap switch 246 operated by bellows 247 
which forms a part of a thermostatic control 
including the thermostatic bulb 247 which may 
be made responsive to any temperature such as 
the temperature of the evaporator 244. 
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 compressor comprising an Outer station 

ary cylinder having an internal working face 
and a vertical axis, an inner stationary cylinder 
having an external working face coaxial with 50 
said internal working face, end plates joining said 
cylinders, an annular piston having external and 
internal cylindrical working faces cooperating 
with the working faces of said cylinders, means 
for in parting a circular motion to the axis of 55 
said piston about the common axis of said cyl 
inders, a radially disposed slot in said piston, a 
divider block in said slot, a fixed pin about which 
said divider block Oscillates, said cylinders and 
divider block having cooperating sealing arcuate 
surfaces coaxial with said fixed pin, a sealed cas 
ing enclosing the foregoing elements and con 
taining a body of lubricant, and means for main 
taining a portion of Said body of lubricant over 
said cylinders. 

2. A compressor comprising an Outer station 
ary cylinder having an internal working face, an 
inner stationary cylinder having an external 
working face coaxial with said internal working ?0 
face, an annular piston having external and in 
ternal cylindrical working faces cooperating with 
the working faces of said cylinders, means for 
imparting a circular motion to the axis of said 
piston about the common axis of said cylinders, 75 
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a plate secured to said piston and forning an end 
closure for said cylinders, a radially disposed 
slot in said piston, a divider block in said slot, a 
flxed pin about which sad divider block og 
cillates, discharge means on said plate adjacent 
one side of said divider block, a check wave on 
said discharge means, and means to maintain a 
film of lubricant on said check wave. 

3. A compressor comprising a cylinder, a cir 
cular piston of less diameter than the diameter 
of said cylinder, a plate secured to said piston and 
forming an end closure for said cylinder, means 
to impart a circular motion to the axis of said 
piston about the axis of said cylinder, a radially 
disposed slot in said piston, a divider block in 
said slot, a fixed pin about which said divider 
block oscillates, said plate limiting axia noven 
ment of said divider block, and a lubricant pas 
sage in said divider block and passing through 
said pin. 

4. A compressing unit comprising a sealed cas 
ing, a body of lubricant in said casing, an outer 
stationary cylinder having an internal working 
face and a vertical axis, an internal stationary 
cylinder having an external working face coaxial 
with said internal working face, an annular pis 
ton having external and internal cylindrical 
working faces cooperating with the working faces 
of said cylinders, means for imparting a circular 
motion to the axis of said piston about the con 
mon axis of said cylinders, a radially disposed 
slot in said piston, a divider block in said slot, a 
pin about which said divider block oscillates, said 
cylinders and divider block having cooperating 
sealing arcuate surfaces coaxial with said pin, 
a refrigerant inlet on one side of said divider 
block, a refrigerant outlet on the other side said 
divider block, a check valve on said outlet, and 
means maintaining a film of lubricant from said 
body of lubricant on said check valve. 

5. A compressing unit comprising a sealed case 
ing, a body of lubricant in said casing, an outer 
stationary cylinder having an internal working 
face and a vertical axis, an internal stationary 
cylinder having an external working face coaxial 
with said internal working face, an annular pis 
ton having external and internal cylindrical 
working faces cooperating with the working faces 
of said cylinders, an electric motor in said cas 
ing connected to an eccentric for imparting ar 
circular motion to the axis of said piston about 
the common axis of said cylinders, a radially dis 
posed slot in said piston, a divider block in said 
slot, a pin about which said divider block os 
cillates, said cylinders and divider block having 
cooperating sealing arcuate surfaces coaxial with 
said pin, a refrigerant inlet on one side of said 
divider block, a refrigerant outlet on the other 
side said divider block, a check valve on said 
outlet, and means maintaining a film of lubricant 
from said body of lubricant on said check valve. 

6. A compressing unit comprising a sealed cas 
ing, a body of lubricant in said casing, an outer 

3 
stationary cylinder having an internal working 
face and a vertical ads, an internal stationary 
cylinder having an external working face coaxial 
with said internal working face, an annular pis 
ton having externa and internal cylindrical 
working faces cooperating with the working faces 
of said cylinders, means for imparting a circular 
notion to the axis of said piston about the com 
non ads of said cylinders, a radially disposed slot 
ln said piston, a divider block in said slot, a pin 
about which said divider block oscillates, said 
cylinders and divider block having cooperating 
sealing arcuate surfaces coaxial with said pin, a 
refrigerant inlet on one side of said divider block, 
a refrigerant outlet on the other side of said 
divider block, a check valve on said outlet, a hor 
Zontal plate on said piston extending over said 
cylinders, said check valve being exposed at the 
upper surface of said plate. 

7. A compressing unit comprising a sealed cas 
ing, a body of lubricant in said casing, a station 
alry cylinder having a Working face and a vertical 
axis, an annular piston having a cylindrical 
working face cooperating with the working face 
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of said cylinder, means for imparting a circular 25 
motion to the axis of said piston about the axis of 
said cylinder, a radially disposed slot in said pis 
ton, a divider block in said slot, a pin about which 
said divider block oscillates, said cylinder and 
divider block having a cooperating sealing arcu- 80 
ate surface coaxial with said pin, a refrigerant 
inlet on one side of said divider block, a refriger 
ant outlet on the other side said divider block, a 
check valve on said outlet, a horizontal plate on 
said piston extending over said cylinder, said 35 
check valve being exposed at the upper surface of 
said plate, a lubricant retaining ring on said 
plate, and means for transferring lubricant from 
said body to the upper surface of said plate. 

8. A compressing undit comprising a sealedi cas 
ing, a body of lubricant in said casing, an outer 
stationary cylinder having an internal working 
face and a vertical akls, an internal stationary 
cylinder having an external working face coaxial 
with said internal working face, an annular pis 
ton having external and internal cylindrical 
working faces cooperating with the working faces 
of said cylinders, an electric motor in said casing 
connected to an eccentric for inparting a circular 
motion to the axis of said piston about the con 
mon axis of said cylinders, a radially disposed slot 
in said piston, a divider block in said slot, a pin 
about which said divider block oscillates, said 
cylinders and divider block having cooperating 
sealing arcuate surfaces coaxial with said pin, a 
refrigerant inlet on one side of said divider block, 
a refrigerant outlet on the other side said divider 
block, a check valve on said outlet, a horizontal 
plate on said piston extending over said cylinders, 
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said check valve being aposed at the upper sur 
face of said plate. -- 

JON D. BNCEBAM, 


