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3,856,542
REFRIGERATING APPARATUS

Robert Galin, Bellbrook, Ghis, assignor to General Mo-
tors Corporation, Detroit, Mich., a corporation. of
Delaware

Original application Mar. 23, 1959, Ser. No. 801,202, now
Patent No. 2,991,931, dated July 11, 1961. Divided
and this application Mov., 10, 1969, Ser. Ne. 68,388

6 Claims. (CL 230—138)

This invention relates to refrigerating apparatus and
more particularly to a sealed rotary compressor unit.

This is a division of application Serial No. 801,202
filed March 23, 1959, and now Patent No. 2,991,931.

It is an object of this invention to provide a low-cost
rotary compressor which has incorporated therein an
improved oil pump.

More particularly, it is an object of this invention to
provide a rotary compressor with a built-in oil pump
which necessitates the addition of only one extra part.

Another object of this invention is to provide a simpli-
fied rotary compressor for use in refrigerating systems and
the like having an improved valving arrangement includ-
ing means for automatically limiting the load on the com-
pressor.

Still another object of this invention is to provide a
low-cost rotary compressor which lends itself to mass
production methods.

Further objects and advantages of the present inven-
tion will be apparent from the following description,
reference being had to the accompanying drawings,
wherein a preferred form of the present invention is clear-
ly shown.

In the drawings:

FIGURE 1 is a vertical sectional view showing a pre-
ferred embodiment of the invention.

FIGURE 2 is a sectional view taken substantially on
line 2—2 of FIGURE 1.

FIGURE 3 is a fragmentary sectional view taken sub-
stantially on line 3—3 of FIGURE 2.

FIGURES 4 and 3 are sectional views taken substan-
tially on line 5—35 of FIGURE 1 showing various posi-
tions of the compressor eccentric within the oil pumping
chamber.

Referring now to the drawings wherein a preferred
embodiment of the invention has been shown, reference
numeral 10 designates a cup-shaped sheet metal housing
element which has its upper end closed by means of a
plate-like element 18 which is welded or otherwise se-
cured to the housing element 18, A motor-compressor
unit disposed within the housing 18 includes a motor
stator 12 supported in the upper end of the housing 10
by means of a corrugated stamped sheet metal sleeve 14
in accordance with standard practice. The upper end
of the sleeve 14 is provided with a flange 16 which is
clamped between the closure member 18 and a shoulder
29 formed adjacent the upper edge of the sheet metal cas-
ing 6. A motor rotor 22 cooperates with the motor
stator 12 and is secured to the upper end of the com-
pressor drive shaft 24.

The compressor drive shaft 24 is journaled in the
upper and lower compressor end plates 26 and 28 respec-
tively of the compressor as shown. The lower end plate
28 rests on a plurality of mounting lugs 30 carried by the
bottom wall of the casing 18. A cylinder block element
32 is sandwiched between the end plates 26 and 28 and
cooperates with the end plates to form a circular com-
pression chamber 3§. Boits 37 hold the elements 26,
28 and 32 in place on the mounting lugs 30.

The compressor shaft 28 is provided with an eccentric
portion 38 which has an axial length slightly in excess
of the thickness of the cylinder block element 32 for a

10

15

20

25

30

35

40

45

50

55

60

65

70

2

purpose to be described more fully hereinafter. A circu-
lar gas impeller 40 is arranged to cooperate with the ec-
centric portion 38 so as to serve as a piston or impeller
operating within the compression chamber 36 formed in
the cylinder block 32. As best shown in FIGURE 2 of
the drawing, inlet and outlet ports 42 and 44 respectively
are provided on opposite sides of a specially constructed
divider block or blade 46 which is slidably disposed in the
cylinder block 32. A pair of springs 48 urges the divider
blade 46 into engagement with the impeller 40 so as to
seal the inlet port from the outlet port in accordance
with usual practice.

In order to provide force feed lubrication to the various
bearing surfaces of the shaft 24, there is provided a novel
oil pump which is unique in its simplicity. Thus, the
bottom end plate 28 is provided with a circular recess 50
which has a radius equal to the maximum radius of the
eccentric portion 38 whereby the lower end of the eccen-
tric portion 38 can be used as an impeller for an oil
pump. The end plate 28 is provided with an oil inlet
passage 52 which has its lower end arranged in contact
with a body of oil 54 provided in the lower portion of
the casing 10. The upper end of the passage 52 enters
the oil pumping recess 50 adjacent one side of an auxil-
iary divider block or vane 54 which is held in sealing
engagement with the outer periphery of the lower end of
the eccentric portion 38 by means of the main divider
block 46. It will be noted that the main divider block
46 is provided with a notch 58 in its lower edge for re-
ceiving the divider blade 54.

The eccentric portion 38 is provided with a radial oil
discharge passage 6& located slightly in front of the point
of tangency between the eccentric portion 38 and the
periphery of the oil pumping chamber 5. The passage
69 then serves as the outlet port for the oil pump and
delivers the oil to an axially extending passage 62 pro-
vided in the central portion of the main drive shaft 24.
The passage 62 in turn delivers oil to a plurality of ra-
dially extending il feed passages 64 which feed lubricant
to the various bearing surfaces of the main drive shaft
80 as to thereby lubricate the drive shaft. By virtue of
the above described arrangement, it is obvious that the
divider blade 54 is the only additional element required
for the oil pump as all of the other elements are required
parts of the gas compressor.

The gas to be compressed enters the compressor
through a suction line 7¢ which communicates with the
lower end of a chamber or recess 72 formed in the main
cylinder block 32 as best shown in FIGURES 2 and 3.
A specially constructed flow modulating spring 74 is ar-
ranged within the cavity 72 in such a manner that the
incoming gas enters the lower end of the spring and is
required to pass between the convolutions of the spring
before passing through the inlet port passage means 42,
‘The upper end of the spring abuts against a piston-like
element 76 which is disposed in a passage formed in the
end plate 26 as shown in FIGURE 3 and which has its
upper end exposed to the compressed and relatively high
pressure gas which surrounds the compressor assembly.
Since the upper end of the piston 76 is subjected to the
high pressure gas and the lower end thereof is subjected
to the relatively low suction pressure of the gas, it is
obvious that as the head pressure exceeds the suction
pressure by a predetermined amount, the spring 74 will
become compressed and this results in restriction to the
flow of gas to the compressor inlet passage means 42.

The compressed gas leaves the compression chamber
36 through the port 44 as best shown in FIGURE 2 of
the drawing. A discharge valve plate 80 cooperates with
the port 44. This valve plate 8¢ is biased to the closed
position by means of a coil spring 82 arranged in a re-
cess 84 formed in the adapter 86 which is rigidly held
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in place relative to the cylinder block 32. It will be noted
that in the arrangement shown, as the valve plate 80
moves away from its set, the spring 82 will be com-
pressed and will have pocketed therein a body of gas
which serves as a pneumatic cushion which reduces the
severity of the opening movement of the valve plate 8.
The compressed gas leaving the port 44 discharges into
the main casing or housing 10 through the discharge pas-
sage 88 which is arranged as best shown in FIGURE 2
of the drawing. The compressed gas leaves. the casing
16 through an outlet 100.

By virtue of the above described arrangement, the di-
vider blades and the flow modulating spring 74 are all
held in place by the lower end plate of the compressor
and a minimum pumber of parts is required for the as-
sembly as shown.

While the form of embodiment of the invention as here-
in disclosed constitutes a preferred form, it is to be un-
derstood that other forms might be adopted, as may
come within the scope of the claims which follow.

What is claimed is as follows:

1. In combination, a casing, a compressor in said cas-
ing, said compressor having a drive shaft provided with
an eccentric portion thereon, said compressor including
means forming a compression chamber, an impeller
driven by said eéccentric portion and disposed to operate
within said chamber, means forming inlet and outlet
ports communicating with said compression chamber,
means for discharging compressed gas leaving said com-
pression chamber into the space between said casing and
said compressor, means for regulating the flow of gas to
said inlet port including means forming a recess, a coil
spring having adjustable spaced convolutions disposed
within said recess with at least portions of said convolu-
tions spaced from the walls of said recess, means for
supplying gas to be compressed to the interior of said
convolutions, means for conveying gas passing between
said convolutions to said inlet port, means forming a pas-
sage connecting the interior of said recess and the com-
pressor discharge gas surrounding said compresor, a
piston slidably disposed within said passage and having
its one end exposed to the gas within said casing sur-
rounding said compressor and having its other end ar-
ranged in abutting relationship to said coil spring where-
by an increase in pressure in said gas surrounding said
compressor above a predetermined value causes said
piston to compress said coil spring so as to restrict the
flow of gas from the interior of said spring to the inlet
port of said compressor.

2. In combination, a casing, a compressor supported
within said casing, said compressor having a shaft pro-
vided with an eccentric portion, said compressor includ-
ing means forming a compression chamber, an impeller
driven by said eccentric and disposed to compress gas in
said chamber, means forming an outlet for said com-
pression chamber, means forming a passage for convey-
ing gas to be compressed into said compression chamber,
said passage having an enlarged portion, a coil spring
disposed within said enlarged portion and having con-
volutions between which gas flowing through said pas-
sage is required to pass, a piston element having one end
arranged in abutting relationship to said spring for vary-
ing the spacing between said convolutions and means for
continuously subjecting the one end of said piston to a
pressure corresponding substantially to the pressure at
the outlet of said compressor.

3. In combination, a casing, a compressor in said cas-
ing, said compressor having a drive shaft, said compressor
including means forming a compression chamber, an im-
peller driven by said shaft, means forming inlet and out-
let ports communicating with said compression chamber,
means for discharging compressed gas leaving said com-
pression chamber into the space between said casing and

-said compressor, means for regulating the flow of gas
to said inlet port including means forming a recess, a coil
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spring having adjustable spaced convolutions disposed
within said recess with at least portions of said convolu-
tions spaced from the walls of said recess, means for sup-
plying gas to be compressed to the interior of said con-
volutions, means for conveying gas passing between said
convolutions to said inlet port, means forming a passage
connecting the interior of said recess and the compressor
discharge gas surrounding said compressor, pressure re-
sponsive means disposed within said passage and having
its one side exposed to the gas within said casing sur-
rounding said compressor and having its other side ar-
ranged in abutting relationship to said coil spring where-
by an increase in pressure in said gas surrounding said
compressor above a predetermined value causes said
pressure responsive means to compress said coil spring
0 as to restrict the flow of gas from the interior of said
spring to the inlet port of said compressor.

4. In combination, a casing, a compressor supported
within said casing, said compressor including cylinder
block means forming a compression chamber, an im-
peller disposed to compress gas in said chamber, means
forming an outlet for said compression chamber, means
in said cylinder block means forming a passage for con-
veying gas to be compressed into said compression cham-
ber, said passage having an enlarged portion, a coil spring
disposed within said enlarged portion and having con-
volutions between which gas flowing through said passage
is required to pass, a pressure responsive element arranged
in abutting relationship to said spring for varying the
spacing between said convolutions and means for sub-
jecting said pressure responsive means to a pressure cor-
responding substantially to the pressure at the outlet of
said compressor.

5. In combination, a casing, a compressor within said
casing including a base plate supported within said cas-
ing, a cylinder block mounted on said base plate and
having a compression chamber therein, means including
a suction passage in said cylinder block for conveying
gas to be compressed into said compression chamber, an
end plate secured to said cylinder block and closing one
side of said compression chamber, a shaft journaled in
one of said plates and having an eccentric portion in said
compression chamber, an impeller on said eccentric and
arranged in pumping relationship within said compression
chamber, a divider block slidably supported by said cyl-
inder block and arranged to engage the periphery of said
impeller, a discharge port through which compressed
gas leaves said compression chamber and flows into the
space between said casing and said compressor, one por-
tion of said suction passage traversing said cylinder block,
a coil spring disposed within said one portion of said
suction passage having convolutions between which the
gas flowing through said passage is required to pass, one of
said plates having a passage in alignment with said one
portion, a piston element disposed within said last named
passage and arranged to compress said spring in response
to a predetermined increase in pressure within said cas-
ing so as to restrict the flow of gas into said compression
chamber.

6. In combination a casing, a compressor supported
within said casing and having a cylinder block provided
with a suction port, suction passage means for conveying
gas to be compressed through a wall of said casing into
said suction port, said compressor including a pair of
compressor end plates abutting opposite sides of said
cylinder block, a discharge port through which com-
pressed gas leaves said compressor and flows into the
space between said casing and said compressor, a portion
of said suction passage means comprising a passage tra-
versing said cylinder block, a coil spring disposed within
said passage means having convolutions between which
the gas flowing through said passage is required to pass,
one of said compressor end plates having a passage in
alignment with said portion of said passage, a piston ele-
ment disposed within said last named passage and ar-
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ranged to have its one end subjected to the pressure in 1,547,324
the space between said compressor and said casing and 1,616,992
having its other end arranged to compress said spring in 1,884,702
response to a predetermined increase in pressure within 1,948,907
said casing so as to restrict the flow of gas into said com-~ 2,044,867
pressor. 2,415,011
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