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~ UNITED STATES PATENT OFFICE

ARTHUR J. KERCHER, OF BERKELEY, CALTFORNIA

 REFRIGERATOR SYSTEM AND APPARATUS

 Application filed January 23, 1928, Serial No. 384,571,

‘This invention relates generally to refrig-

erating systems utilizing a compressible fluid
refrigerant, and to apparatus snitable for use
- insuch systems. ' o

b .
vise apparatus for use in refrigerating sys-
tems, which is simple in construction, com-

It is a general object of this invention to de-~

paratively efficient in operation and which

- can be readily serviced or repaired.
10

construction, and in which is incorporated
~novel means for minimizing the starting
- torque required for the same. -

13

vise a compressor of the rotary reciprocating

~ piston type, having novel means for effecting

actuation of the pistons. o a
~ Itis a further object of this invention to de-

- 20 vise a fluid compressor: which will give ef-

It is a further object of this invention to
devise a compressor of novel and simplified

It is a further object of this invention .to. de-

“the line 8—8 of Fig. 7. ¢

- Figs. 5 and 6 are .
views respectively of the valve member in-

Fig. 4 is a sectional view of the apparatus
taken along the line 4—4 of Fig. 1. -
plan and side elevational

corporated In my compressor. o
Fig. 7 is a rear side view of the valve mem-
ber as shown in Fig. 6, showing the nature of
the intake ports. = - - -
Fig. 8 is a cross sectional view taken along
60

68

Fig. 9 is an enlarged cross-sectional view

‘showing one cylinder and its associated parts .

in an inverted position. . _

~ Figs. 10,11 and 12 are schematic diagrams
1llustrating operation of the valve member
in controlling discharge of compressed fluid.
. Refrigerator systems of the type with

65

“which the apparatus of this invention can be
utilized, employ a suitable compressible fluid

ficient operation over a variety of pressure re-

quirements, - . '

- It is a further object of this invention to.

~ devise a fluid compressor having a valve mem-

- 25 ber provided with a novel form of intake valve
- port which will provide & minimum resistance -

- to flow-of fluid and which will tend to prevent,
mixing of oil or other fluid lubricant with the
fluid being compressed. -
It is a further object of this invention to
devise novel means in a compressor for ef-
- fecting adequate lubrication of the moving
parts. e o
 Further objects of the invention will ap-
pear from the the following description in

- %0

ment of my invention. - It is to be understood

that the appended claims-are to be accorded

‘8 range of equivalents
state of the prior art.
Referring to the drawings:

consistent with the

- Figure 1 is a side elevational view in Cross’
pparatus incor-

section, illustrating my
porated in a refrigerating system. -
Fig. 2 is a cross sectional detail of the

45
~ compressor taken thru the lines 2—2 of Fig. 1.

returned to the compressor, so as to form a

refrigerant as sulphur dioxide, ethyl chlo- 70

ride, or other such gas. This fluid is com-
pressed by a suitable pump or compressor,
and then delivered to a condenser where heat
is removed, generally to the point of effecting
condensation. From the condenser the fluid 75
1s delivered to a heat absorber, where it is
}Eermitted to expand and thus absorb heat. .
he expanded fluid from the absorber is then

closed system. When apparatus of this char-

acter 1s utilized for domestic refrigeration, -

it 1s highly desirable to reduce all noise and -

~ vibration to a minimum, and to obviate fre-

-quent servicing and repairs. . The apparatus

_ e _ ~which I have disclosed herein. is not only
which I have set forth the preferred embodi-

‘can be manufactured
relatively low cost. - = o
A complete description of my apparatus is

as follows: In Fig. 1 I have shown a casing

houses a novel form of motor compressor unit

comlparatively. noiseless in operation and re-
liable in operation over long periods, but is
comparatively simple in construction and .
in large quantities at

10 which is preferably fluid tight, and which

11.  Connected to the compressor there is an ”_

external condenser 12, which in turn is con-

90

. __Fig. 3 is a detail showing parts of the cyl- nected to a suitable heat absorber 13, this ab-
inder and piston structure incorporated in sorber being generally located within the

- my compressor, showing the position of parts space to be cooled. -
50 when the compressor is not in operation. ~  The casing 10 has certain novel features 19
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and preferably consists of upper and lower
sections 16 and 17, which are formed of suit-

- able material such as spun or pressed sheet

metal. For joining together the edges of sec-
tions 16 and 17, I have shown a ring 18 made
of suitable material such as metal, this ring

 belng provided with upper and lower annular

10

ib

20

25

grooves 19 and 21. The turned back edge
portions 22 and 23 of sections 16 and 17 are
arranged to fit within the grooves 19 and 21.
Suitable gaskets 24 arranged within grooves
19 and 21 effect adequate sealing.

The moter compressor unit within the cas-
ing 10 develops considerable heat, and for dis-
sipating this heat from the casing I have
shown the outer periphery of section 16 pro-
vided with a’plurality of circumferentially
spaced cooling fins 26. Fins 26 are made of
some suitable metal having good heat con-
ductivity, such as copper, and have their in-

ner edges soldered, braized, or otherwise se-

cured to the outer periphery of section 16.
For convenience I have shown each fin 26
provided with a projection 27 interfitting
with the turned back edge portion 22, while
the upper portions of the fins are intercon-
nected by common annular ring or band 28.

- The lower casing section 17 is similarly pro-

30

vided with a plarality of circumferentially

spaced fins 29 interconnected by a common

metal ring or band 8i. Casing sections 16

and 17 are preferably substantially dome--

shaped so that they can be readily manufac-

~ tured and so that they can withscand consid-

3

30

o0}

60

6o

81, A

section 16 upon the lower.

erable external pressure. -

The condenser 12 can be located at any
point from which connection can be conven-
lently made to theicompressor and heat ab-
sorber, and 1 which 1t can be adequately
cooled. However in order to take advantage

of certain cooling convection currents of air,

as will be presently explained, I prefer to
locate this condenser directly below the cool-
ing fins 26 and 29 as shown. Thus the con-
denser can be formed of a coiled pipe or tube
82 Tormed of suitable metal of good condue-
tivity, such as copper. This tube is shown
supported by suitable brackets 383, these
brackets in turn being supported by the ring
plurality of removable clamps 30
serve to detachably retain the upper casing

f

The casing 10 and condenser 12, and their

associated parts can be conveniently posi-

tioned within an outer housing 36, this hous-
ing being shaped to conform to the peripheral
contour of fins 26 and 29. The lower portion
of housing 36 is provided with suitable open-
ings 37, while the upper portion is likewise
open to the atmosphere.  Thus the spaces be-
tween fins 26 and 29, in conjunction with the
outer housing 36, form a series of upwardly

... positioned flues which indace upwardly mov-

ing convection currents of air. Inflowing
cool air induced in this manner is caused.to

1,882,220

flow ox?er the condenser 12 alid thus cool the

same. In connection with casing 10, I have -

chown a suitable base or supporting structure

38, which can either be formed in conjunction

with or separate from the outer housing 36.
Connected to the discharge end of condenser
12, 1 have shown a suitable vessel 39 for ac-
cumulating condensed refrigerant, and inter-
posed between vessel 39 and heat absorber 13,
1 have shown a suitable automatically con-

trolled expansion valve indicated generally

at 41. Automatically controlled expansion
valves suitable for this purpose are well
known in the art and need not be described
in detail. |

Certain features of my motor compressor

unit 11 have been deseribed and claimed in

053 filed Jan-

copending applications No. 159j A
uly 18, 1927

uary 5, 1927 ; No. 206,441 filed

and No. 225,117, filed October 10, 1927. Cer-

tain features -of this unit together with its

association with other apparatus of the re-

frigerating system, have been described and
claimed in my.Patent No. 1,614,676. How-
ever additional features are disclosed and
claimed herein as will be presently apparent.
The unit which I have disclosed in the draw-

ing utilizes a suitable frame 42, serving as'a
mounting for a suitable prime mover, such

as an electric motor 43, and for a compressor

- designated generally at 44. -

- A suitable form for the frame 42 consists
of a ring snaped member 46, within which

w0

1
80

%
00

05

the motor stator 47 has a forced fit. Another -

ring shaped member 48 serves to encompass
the moving parts of compressor 44, and is
rigidly connected to ring member 46 by the
upper conneeting member 49 and side con-
necting members 51, Mounted within the
frame 42 there is a relatively stationary shaft

52, about which both motor 45 and compres--

sor 44 are disposed. OUne end of shaft 52 is
inserted within a socket member 53, which in
turn 1s carried by an end portion 54 of frame
42, while the other end of the shaft is extended
thru an end spider plate 56, this plate being
removably secured to the main frame struc-
ture as by means ¢f bolts 57. “The end of the
shaft extended. thru plate 56 is preferably
threaded and engaged by a suitable clamping
nut 88. B | -

The compressor 44 preferably consists of a

100

105

110

cylinder structure 59, disposed upon the shaft .
D2 and rotatable about the same. As shown

in KFig. 2 cylinder structure 59 is provided
with a plurality of cylinder bores 60, which
preferably extend radislly with respect to
the shaft 52 and to the axis of rotation. Any
convenlent number of cvlinder bores can be

provided as desired, depending upon the

120

capacity of the compressor and upon the con-

ditions under which the compressor is to

operate. For convenience I have shown only
four cylinder bores, as this number has been
found suflicient when the compressor is em-

150
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ployed in a .domestic refrigerator. Fixed
upon the shaft 52 within the cylinder strue-
ture 59, there is a valve or distributor mem-
ber 61. While this member can be made in-
tegral with shaft 52, it is preferably formed
as a separate member which can be positioned

about the shaft and retained in fixed relation-

- ship with respect to the same, by means of a

10

suitable centering pin or key. Valve member

61 has a peripheral surface which is pref-

erably cylindrical in contour; and which

closely fits a complementary bore in the cyl-

- inder structure 59, thus providing a cylin-

16

drical sealing surface 62 as shown in Fig. 2.

To avoid forming a bearing directly upon

valve member 61, one end of cylinder strue-

-~ ture 59 is suitably journaled upon shaft 52 as
. by means of ball bearing assembly 63, while

20

25

30

the other end can be supported by the drive

connection to motor 43, as will be presently
described. - -

Disposed within each of the cylinder

bores 60, there is a piston 66, and these pis-
tons are reciprocated in a manner to be pres-
ently explained. While separate ports may
be employed for introduction and discharge
of fluid into each cylinder bore, I preferably
employ a single port 67, which communicates
between the inner end of each cylinder bore
and the sealing surface 62. In order to pre-
vent any actual pumping of fluid until the
compressor has attained a ‘predetermined
speed, and thus permit starting under sub-
stantially no load, I preferably provide

means in conjunction with the pistons 66 for
effecting automatic control according to the

speed of rotation of the cylinder structure.
This means preferably takes the form of a

- valve member 68 which is movably carried by

40

45

- 50

. within the port 67 until the speed of rota--

bb

0

each piston 66. KEach valve member 68 is

fixed to the bottom wall of a corresponding

piston 66, and is substantially in alinement
with the port 67 of the corresponding eylin-
der bore. Positioned within sleeve 74 there

1s a_compression spring 72, which normally

tends to urge valve member 68 and piston

06 apart, and to cause this valve member to

seat within its corresponding port 67 as shown
in Fig. 8. Spring 71 is of such strength
that it serves to keep the valve member 68

tion of the cylinder structure has attained a
predetermined value, after which the .cen-

trifugal force exerted by virtue of the mass

of valve member 68, and its associated stem,

serves to overcome the tension of spring 72
and thus move valve member 68 outwardly to -

seat upon the bottom surface of piston 66 as

~..shown in Fig. 2. It will be noted that when

ua :

pass between opposite sides of the pistons

66, while in the position shown in Fig. 2,

this bypass is closed. Tﬁus Iwﬁen the com- -~

pressoris started into operation and the eylin-

der structure is rotating at a relatively slow

speed, inflow -and discharge of fluid thru ,
0
and pistons 66 are free to reciprocate by vir-

ports 67 is interrupted by valve members 68,

tue of the fact that fluid is bypassed into and

out of the cylinder bores thru the interior of

sleeves 71. - However after the compressor

has attained normal speed and the valve
members have been moved by. centrifugal

%

force to the position shown in Fig. 2, fluid :

is free: to enter and to be discharged from
the cylinder bores through ports 67 but can-
not bypass thru the sleeves 71. =

- For effecting reciprocation of the pistons I
preferably utilize an actuator ring 74 which
extends about or substantially encompasses
the cylinder structure 59. This ring is pref-
erably rotatable with reéspect to both the
cylinder structure 59 and the stationary shaft
52, and about an axis which is eccentric to
the axis of rotation of the cylinder struc-
ture. For example it is shown formed inte-

gral with an end plate or disc 75, which in
turn is journaled about a suitable ball bear-

ing assembly 76. Ball bearing assembly 76
is disposed upon a sleeve 77 fixed to shaft 52,

‘adjacent to the ball bearing assembly 63 for
the cylinder structure 59. Sleeve 77 has an

0

eccentric periphery to provide the required

eccentricity for the actuator ring 74. The

- other face of actuator ring 74 is preferably
left open so as to permit the pistons and other .

exposed moving parts of the compressor to be

subjected to a spray of lubricating oil. In-

terposed between each piston 66 and. the ac-

tuator ring 74, I preferably provide a roller
78 having a curved or arcuate outer periph-

ery 79 which engages the inner periphery of

provided with a fluted stem 69, which nor- ‘the actuator ring 74. For transmitting stress

-~ mally extends into a sleeve 71. Sleeve 71 is

t

from each roller to its associated piston, I -
have shown a U-shaped member 80 which is -

apertured so as to be insertable over the sleeve
71 of the corresponding piston. A pin 81

110

is inserted.thru the branches 82 and 83 of -

this U-shaped member, and serves as a jour-
nal pin for the roller 78. One branch 83 is

preferably extended beyond the roller 78 and
is widened to form a guide shoe 84. Shoe 84

serves to engage the edge of actuator ring

74, and thus maintains the axis of roller 78

substantially in alinement with the axis of ro-

tation of cylinder structure 59 and with the

axis of rotation of actuator ring 74. It may
be noted at this point that the engagement

. between shoe 84 and the actuator ring is suf- -
ficiently light as to occasion substantially no -
frictional losses, and so as to permit the ac- |

‘tuator ring to rotate with respect to the cylin-
4t will be note D - der structure. | S
valve member 68 is in the position shown in *

Fig. 8, the interior of sleeve 71 forms a by- tween U-shaped member 80- and the corre-

sponding piston 66 is formed by. abutting
- contact only and that relative rotation

It should also be noted that Conheétion be-

s
120

m,.

be. 180
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tween these parts is permitted. In actual
operation it has been found that due possibly
to slight inaccuracies in alinement of the
parts, the pistons are caused to continually
rotate within the'r respective bores, so that
scoring of the pistons and e¢ylinders is obvi-

ated and wear is adequately distributed. Fur-

thermore slight inaccuracies in the alinement
of the actuator ring 74 with the cylinder
structure and pistons has no detrimental ef-
fect, because of the curving or crowning of
the peripheries of rollers 78. - '

Valve member 61 is provided with certain
recesses or ports which cooperate with the

ports 67 to control inflow and discharge of

fluid being compressed. The recesses pro-
vided in valve member 61 can best be under-
stood by reference to Figs. 5 to 8 inclusive.
Along one segmental portion of the periph-
ery of this valve member, there is provided a

recess or port 86 for inflow of fluid into the

cylinders. In addition to the recess 86 and
communicating therewith, there is a groove
87, this groove being alined with respect to
and of substantially the same width as the
ports 67. Groove 87 is substantially deeper

‘than the recess 86 as shown in Fig. 8 to per-

mit flow of fluid into ports 67 with a mini-
mum of resistance. Vanes 88 are located

upon opposite sides of groove 87, and serve to-

1solate a portion of this groove from recess
86. Asshown in Figs. 1 and 2 recess 86 com-
municates with an annular pocket 89 in the

cylinder structure 59, and this pocket in turn

communicates with the interior of casing 10
thru a plurality of radially extending ports

91. The radial positicning of ports 91 is a

distinet advantage in that it serves as centrif-
ugal means for effecting separation of oil
from refrigerant fluid drawn into the com-
pressor. Certain lubricating features of my

compressor will be presently explained, but 1t

may be noted ‘at this point that oil ducts 92
are Tormed within valve member 61, and com-
municate with recess 86 at points located be-
tween vanes 88 and the ends of valve member
61, as shown in Figs. 5 and 6. Ducts 92 com-
municate with a common duct 93, to which oil
1s supplied as will.be presently explained.
For controlling the discharge of com-
pressed fluid, there is provided a port 54
which communicates with the periphery of
valve member 61 at a point spaced from the
recess 86. - Port 94 1s substantially the same
diameter as and is alined with the ports 67 of
the cylinder structure.
port 94, the periphery of valve member 61 is

Interrupted by a circamferentially extending

oroove 96, one end of which communicates
with port 94 as shown in Fig. 8. This groove
1s of restricted area compared to the cross sec-
tional area of port 94. Furthermore 1t 1s 1n

" the form of a labyrinth so that flow of fluid

along groove 96 toward port 94 can occur
with less attenuation and resistance than flow

In addition to the.

backwards from port 94 along groove 96. As
will be presently explained this charaecteris-
tic is for the purpose of preventing re-expan-
sion under certain operating conditions. A
labvrinth groove of this character can be con-
venlently provided by forming a plurality
of pockets 97 faced towards the discharge
port 94, thereby producing a serrated chan-
nel in the groove, as illustrated in Figs. 7
and 8. -

The manner in which ports 67 and 94. and
groove 96 cooperate, can be best understood

by reference to Figs. 10,11 and 12. Figure 10

represents the relative position of 'a port 67
when the associated piston is just commenc-
ing its down or compression stroke. Figure
11 shows the position of port 67 during an

1ntermediate part of the compression stroke,

1n which it will be noted that port 67 isin com-
munication with groove 96. = Assuming that

‘the pressure within port 94 is at this time sub-

stantially less than the pressure within the

associated cylinder, a certain amount of the

fluid from the cylinder will be bled thru the
groove 96. At the end of the compression
stroke, the ports 67 and 94 are in registry
as shown :n Fig. 12. Under certain oper-

ating conditions, as are enconuntered when a

compressor 1s employed in a refrigerating
system, the pressure in the fluid system sup-
plied by the compressor may reach a relative-
ly high value. Under such conditions when
a port 67 1s initially in registry with groove
96, as for example as shown in Fig. 11, the
pressure 1n port 94 may exceed the pressure
within the associated cylinder. Thus there

will be a tendency for fluid to re-expand and

flow back thru groove 96. Such re-expan-
ston causes a loss of efficiency and is mini-
mizad by my invention hecause of the laby-
rinth character of groove 96. For the op-

posite extreme operating condition, as for

example when the pressure in port 94 is at-
mospheric or below. the extent of groove 96
antomatically causes a lowering of the mean
effective pressure within the associated eylin-
der. Thus my compressor not only gives

good efficiency when operating under normal

optimum conditions, but is also comparative-
ly efficient for extreme operating conditions.
This characteristic is of particular value
when the compressor is employed in refriger-

ator systems, where there is variable pressure

in the condenser into which the compressor
discharges. - L
Referring now to Fig. 2, discharge port
94 communicates with a discharge passage
98 in shaft 52, when valve member 61 is In
normal position. Passage 98 in turn com-
municates with the passage 99 in the end
plate 56 of frame 42, from which fluid is
conducted to a discharge pipe 101. The
condenser tube 32 is connected to discharge
pipe-101, thru a suitable fitting 102, this fit-

73
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ting being sealed in the wall of casing sec-
tion 17. _ | » B
Since my compressor is of such a char-
acter that it performs practically no work
upon the fluid until its speed is increased
above a certain value, comparatively small

- starting torque is required for the motor 43.

10

15

- 20

This motor- can therefore be a simple in-

duction type single phase motor connected

to a phase splitting or other convenient form
of starter. The rotor 104 of this motor is
shown mounted upon a sleeve 106, this sleeve
being journaled upon shaft 52 as by means
of ball bearing assembly 107. One end of
sleeve 106 is keyed or otherwise rigidly con-
nected to the projecting
cylinder structure 59. S

When the compressor is in operation it is
preferably subjected continuously to a spray
of lubricating oil. This spray of oil not

~ only aifords lubrication for exposed moving

25

20

parts, but also serves to conduct away heat

from the compressor motor unit and to trans-

fer this heat to the casing 10. For this pur-
pose I have shown a quantity of lubricating

o1l 109 in the lower portion of casing 10, the

level of this oil being preferably above the
lower portion of ring member 48. The inner
periphery of ring member 48 is.preferably
formed to provide an annular concavity 111,
into which oil can be drawn thru a slot 112.

A lug 113 projecting from the periphery of

ring 74, serves to dip into.the o1l and splash

~ the same over the motor and compressor, and

35

in addition causes oil to flow along the in-

- ner periphery of member 48 within con-

40

45

- b0

- B5

60

85

plied thru ducts 92.

cavity 111. The upper portion of ring mem-

ber 48 is provided with an inclined slot 114,

thru which oil can flow into a groove 116
formed upon the upper side of frame 42.
This groove 116 is shown more clearly in
Fig. 4. Due to the.shape of frame 42, groove

116 1s 1inclined towards the motor end, where
~the o1l flows downwardly thru oil ducts 117

and 118. Duct 118 supplies duct 119, which

in turn supplies oil to the motor ball bearing

assembly 107, while duct 117 communicates
with passage 121. - By means of a duct 122
in shaft 52, passage 121 communicates with
duct 93 thru duct 123, and thus with ducts

92 of the valve member 61. Ball bearing as-

semblies 63 and 76 are lubricated by oil
splashed upon the same and by oil escaping
from the sealing surface 62, which is sup-

+

To provide adequate lubrication for the

pistons I prefer to provide one or more ducts

126 thru the side walls of each cylinder, as

shown in Fig. 2. As convenient means for

supplying oil to these ducts, I have shown
an 1nwardly faced pocket 127 preferably

formed by means of a .ring 128 extending
about the exterior.of the cylinder.

be supplied to pocket 127 from excess lubri-
cant which is supplied to the sealing surface

portion 108 of the:

Qil can

62. For this -pur'pos'e.'I have shown an an-

 nular groove 129 near that end of valve mem-
~her 61 which is farthest from the motor,

5

and this groove is in. communication with

the exterior surface of the cylinder structure
b9 thru one or more ducts 131. Likewise

at the other end of valve member 61, I have -
‘shown an annular groove 132 connected to

70

the exterior surface of the cylinder struc-
ture thru one or more ducts 133. Oil which »x

flows thru ducts 131 and 133 moves outward- 75 |

ly by centrifugal force along the side walls -
of the cylinders and is collected by pockets

127, from which it is delivered to the inner
cylinder walls thru duets 126. -~ . =

noise and vibration to the casing 10, and

mounting for the motor compressor unit 11,

Such a mounting is shown in the drawing

N . 80
"In order to minimize transmission of

~ thus to the outer casing 36, I preferably :
provide a resilient or shock. absorbing .

and consists of a plate 136 resting on the

bottom of casing section 17. A plurality of

cured to and extend upwardly from plate

136, and are provided at their upper ends

with sockets 139. Supporting springs 141

are positioned within sockets 189, and the

upper-ends of springs 141 carry socket mem-
bers 142 which are secured to the frame 42

motor. compressor unit is therefore out of

standard members, three in this case, are se-

90

-95
~of the motor compressor unit. The entire -

direct contact with the side walls of the cas- _
ing 10, except for the connection thru the ..

springs 141, | L e |
- For making electrical connections to the
motor, I have shown a sealed ¢onduit 144
extending upwardly thru the bottom of cas-
ing 10 and carrying a terminal bleck 1486.
The motor windings are connected to this
terminal block thru a flexible electrical cable
147. An electrical cable 148 extends from
terminal block 146 down thru a conduit 144,
and connects to a suitable external current
supply line. - :

As has been previously described, I prefer-
ably draw the Euid to be compressed into the

compressor directly from the interior of the

casing 10. I have therefore shown the re-
turn pipe 149, leading from the absorber 18,

extending upwardly into casing 10 thru the

bottom thereof. The upper portion of this

106

10

116

pipe has a downwardly directed open end -
portion 151. I prefer to adjust the control

valve 41 so that when the compressor is

in. .
normal operation, it produces a compara-

120

tively low sub-atmospheric pressure within

‘the casing. A rarefied atmosphere of this

character will not readily transmit noise from

the motor compressor unit to the casing walls .

-

noiseless operation. o -
- Operation of the complete apparatus can
be b_r1eﬂy reviewed as follows: When current

and therefore materially assists in producing

is suppllefi- tq' the motor, the cylinder struc-.130
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ture 59 of the compressor starts rotating

about shaft 52, and the rotaton is accelerated .

until the motor reaches its.normal speed.
Since. there is no rigid connection between

the ring 74 and the cylinder structure 59, this

ring may initially lag behind rotation of the

cylinder structure, but:-will eventually pick
- up speed and rotate substantially in unison.

Until the compressor has reached a predeter-
mined speed, valve members 68 are retained
within the ports 67, so that there is no pump-

‘ing action. Therefore very little torque is

required to start the compressor into rota-
tion. After a predetermined speed has been
attained, which speed is substantially less
than the normal rate of rotation, valve mem-

- bers 68 are moved outwardly by centrifugal

force and the compressor begins to circulate

“and compress the refrigerant fluid. The re-

20

frigerant as it is drawn thru ports 91 is sub-

Jected to centrifugal action which effects sep-
aration of entrained oil from the same. It

may be noted that when the speed of the com-

~ Ppressor 1s relatively low, as when starting

i
@

80

- 35

40

45 stroke, port 67 is in communication with the

50

66

60

the same, this centrifugal separating action
1s negligible, but at this time the compressor
does not circulate the refrigerant. %y the
time the centrifugal force has caused the com-
pressor to start its pumping operation, the
centrifugal separating effect of passages 91
is effective. Referring to Fig. 2 and assum-
ing that the compressor is rotating in a coun-
ter-clockwise direction as viewed in this fig-
ure, the intake stroke for a particular piston
occurs when this

osition in this view to its lower position.

urin% the greater portion of this movement,

port 67 of this particular cylinder is in com-
munication with recess 86 of the stationary
valve member 61. For the remaining 180°

movement of this cylinder, the piston is
moved downwardly on its compression stroke,
For about the last 90° of the compression

discharge of the compressor thru labyrinth
groove 96 and port 94. The moving parts
of the motor compressor unit are properly

lubricated both by oil which is splashed upon

the external parts when the compressor 1s In
operation, and by positive circulaton of oil

thru ducts previously described.

The compressed fluid refrigerant is de-

livered to the condenser 12, from which it is -
discharged into the accumulating vessel 39.
From this vessel it is passed thru the con-

trol or expansion valve 41 and permitted to
expand in the heat absorber 13.after which
it is returned to the interior of casing 10.
A substantial amount of heat is imparted to
the casing 10 by operation of the motor com-

pressor unit. This heat is dissipated to con-

vection currents of air by the fins 26 and 29.

80 These currents of air however are first caused

piston is moved thru an-
‘angle of 180° from, for example, its upper

1,883,220

to flow over and cool the pipes of the con-
denser 12. o

If the motor or compl'essof should require '

servicing or repairs, the upper casing section
16 can be removed by loosening the clamps
30. By disconnecting cable 147 from con-
nection block 146, the entire compressor unit
can then be bodily removed from the casing,
thus facilitating repair or replacement.

I claim: | '

1. In a compressor, -relativeliy }'otatable_

parts, one of which 1s a cylinder structure,
sald structure having a cylinder bore and a
fluid port communicating with the same, a
piston disposed within said cylinder bore, and
means mounted on said piston and movable
relative thereto for controlling ‘the effective
area of said port according to the relative
speed of rotation between said parts.

2. In a compressor, relatively rotatable

parts,.one of which is a cylinder structure,

sald structure having a cylinder bore, a pis-

70

rf

80

85

ton disposed within said bore, said piston
having a passage communicating between

opposite ends of the same, and means for
automaticallly controlling'the effective area
of said passage according to the speed of ro-
tation between said parts. -

3. In a compressor, relatively rotatable

parts, one of which is a cylinder structure,

said structure having a cylinder bore and a
port communicating with said bore near one

1

end of the same, a q;piston disposed within

said cylinder for effecting flow of fluid into
and out of said cylinder thru said port,
means for effecting reciprocation of said pis-
ton upon relative rotation between said parts,

and valve means mounted on said piston and

movable relative thereto for controlling said
port according to the rate of said relative ro-
tation. | | ,
4. In a compressor, relatively rotatable
parts, one of which is a cylinder structure,
sald structure having a cylinder bore and s
port communicating with said bore near one
end of the same, a piston disposed within said

-cylinder for effecting flow of fluid into and out:

of said cylinder thru said port, means ‘for
effecting reciprocation of said piston upon
relative rotation between said parts, and cen-

90

95

100

106

110

116

trifugally operated valve means movable rel- .

ative to said piston for opening said port
only after the rate of said relative rotation has

attained a predetermined value. |

5. In a compressor, relatively rotatable

‘parts, one of which is a cylinder structure,

said structure having a cylinder bore and a

port communicating with said bore near one

end of the same, a piston disposed within said
cylinder for effecting flow of fluid intoand out
of said cylinder thru said port, means for ef-
fecting reciprocation of said piston upon rela-

120

125

tive rotation between said parts, said piston

having a passage communicating between op-

posite ends of the same, and centrifugally

130
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operated valve means for controlling both

salid port and said passage. o
6. In a compressor, relatively rotatable

-parts, one of -which is a cylinder structure,

sald structure having a cylinder bore and a
port communicating with said bore near one

- end of the same, a piston disposed within said

10

cylinder for effecting flow of fluid intoand out.

of said cylinder thru said port, means for ei-

Tecting reciprocation of said piston upon

~relative rotation between said parts, 'said

_piston having a passage communicating be-

. tween opposite ends of the same, and cen-

_trifugally operated valve means for effect-
15

ing opening of said port and closing of said

. . passage only .after the speed of said relative

rotation has increased beyond a predeter-

. mined value. -

20

7. In a compressor, relatively rotatable

parts, one of which is a cylinder structure,

- sald structure having a cylinder bore and a

port communicating with said bore near one

"~ end -of the same, a piston disposed within

2%

30

35

- to the axis of said structure, a piston disposed
within said bore, a roller carried by said pis-

-40

45

60

sald cylinder for effecting flow of fluid into
and out of said cylinder thru said port, means
for effecting reciprocation of said piston upon
celative rotation "between said parts, said
piston having a passage communicating be-
tween opposite ends of the same, and a single
spring pressed valve member for automati-
cally controlling both said port and said pas-
sage. _

8. In a compressor, a
structure having a cylinder bore extending
substantially radially with respect to the
axis of rotation, a ring encompassing said

structure and rotatable relative to the same,

said ring having an axis of rotation eccentric

con and bearing upon said ring, and a guide

member extending from said roller having

slidable engagement with said ring for main-
taining the axis of rotation of said roller sub-
stantially parallel to the axis of rotation of
the ring. '- o

9. In a .compressbr, a rotatable ‘¢ylinder
structure having a cylinder bore extending
substantially radially with respect to the axis

of rotation; a ring encompassing said struc-

“ture and rotatable relative to the same, said

51

ring having an axis of rotation eccentric to
the axis of said structure, a piston disposed
within said bore, a roller carried by said pis-
ton, said roller having an arcuate periphery

' engaging one peripheral surface of said ring,

) ﬂnd a _
- “roller having slidable engagement with said

cguide member extending from said

ring for maintaining the axis of rotation of

760 said roller substantially parallel to the axis of
~ rotation of said ring. - -

10. In a compressor, a rotatable cylinder

- structure having a cylinder bore extending

€3

substantially radially with respect to the
(5 axis of rotation of the structure, a ring en-

rotatable -cylinder'

7

+com'p"assi1'1g said structure ahd rotatable rela-

tive to the same, said ring having an axis of

rotation eccentric to the axis of rotation of
said structure, a piston disposed within said

structure, a roller bearing upon a peripheral

surface of said ring, a guide member extend-
ing from said roller having slidable engage-

merit with said ring for maintaining the axis
of rotation of the roller substantially par-
allel to the axis-of rotation of said ring, and
means connecting said roller and said piston,
sald last means allowing rotation of the pis-
ton with respect to said structure. -

70

5 .

11. In a device of the character described,

a rotatable cylinder, a piston disposed within

80

.said cylinder, a plurality of lubricating ports
extending thru the side wall of the cylinder,

and an annular pocket surrounding the ex-

terior of said cylinder and concentric with’

said cylinder adjacent the outer ends of said
ports, said pocket being faced toward ‘the
aXis of rotation. - S
12. In a compressor, two members relative-
ly. movable for compressing an elastic fluid,
sald members having a sealin%
0

formed between the same, ports formed In

surface. .

85

90

said members for discharge of compressed

elastic fluid, said ports communicating with

sald sealing surface and adapted to recur- -

rently come into registry, a passage formed
in sald sealing surface and serving to estab-
lish communication between said ports in ad-
vance of their registry, and means for mini-
mizing re-expansion back thru said ports.

13. _
tively movable for compressing an elastic

95

n a compressor, two members rela- 100

fluid, said members having a sealing surface

formed between the same, ports formed in
sald members for discharge of compressed
elastic fluid, said ports communicating with

sald sealing surface and adapted to recur-

rently come into registry, a passage formed

-in said sealing surface and serving to estab-

lish communication between sald ports in
advance of their registry, and labyrinth
pockets formed in said passage to minimize
re-expansion back thru said ports. = -
14. In a compressor, relatively moving
members, one of which is a valve member
and the other of which effects compression

of a fluid when moved in one direction rela-
tive to the valve member, said members hav-
ing a sealing surface formed between the
same, a plurality of discharge ports formed

in one of said members and communicating
at said sealing surface at spaced points, a dis-

~ charge port formed in the other of said mem-

bers and likewise communicating with said
sealing surface, and a labyrinth groove inter-
rupting said sealing surface and extending
for a substantial distance from said last
named port, said groove serving to establish.
communication successively . between the

ports in said one member and the port in the

105
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other member as said members are moved
relative to each other.

15. In a compresser, relatwely moving
members, one of which 1s a valve member
and the other of which effects compression
of a fluud when moved in one direction rela-
tive to the valve member, said members hav-
Ing a sealing surface formed between the
same, a plurahty of discharge ports formed
in one ot said members and communicating
with said sealing surface at spaced points, a
discharge port formed in the other of said
members and- likewise communicating with
sald sealing surface, a passage interrupting
sald sealmﬂ* surface serving to establish suc-
cossive communication between the ports in
sald one member and the port in the other
member in advance of the position of registry
of such ports, and means for preventing re-
expansion -of fluid from the port in said other
member back into the ports of sald one mem-

ber..
16. In a compressor, members relatively

rotatable for compressing an elastic medium,
sald members having a peripheral sealmw

~ surface between them cooperating. ports in.

30

said members adapted to recurrently register
for inflow of fluid to be compressed, means -
for introducing oil between said members,
and means for deﬁectmg lubmcant away from
said ports. '

17. In-a compressor, a, rotatable cylmder

- structure, said structure having a cylinder

‘.n"
»

bore and a fluid port commumcatmg with
the same, a piston disposed within said cylin-
der bore, and means mounted on said piston
and movable relative thereto for controlling
the effective area of said port in accordance
with the angular Velomty of said cylinder
structure.

18. In a compressor, a valve member hav-

1ng a peripheral surface a fluid port having

an opening at said surface and a groove com-
municating with said opening, said groove
having a serrated channel to present higher
1mpedance to fluid flow in one direction than
in the opposite direction.

In testlmony whereof, 1 have hereunto set

my hand.
CARTHUR J. KERCHE_R.
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