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UNITED STATES

PATENT OFFICE.
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Application fled July 8, 1820. Serial No. 394,639,

To all whom. it MAY CONCErn.! »
Be it known that I, Georee A. Gasg, 2

citizen of the United States, residing at
- Cleveland, in

the county. of Cuyahoga and
State of Ohio,
and useful Improvement in Compressors, of

" which the following is a full, clear, and ex-
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act deseription. . o
This invention is a compressor which is
especially adapted for use in connection
with a refrigerating apparatus for com-
pressing -anhydrous ammonia or other gas-
eous substances used therein. )
One object of the invention is to provide
an efficient compressor from which there

will be no escape of gas under any of the

conditions of use or idleness thereof.

Another object is to provide a compressor
which will require practically no care to in-
sure effective lubrication at all times.

Another object is to provide a valveless
COMPIESSOr. )

Another object is to provide an inexpen-
sive compressor of small size, especially
adapted for use in connection with domestic
refrigeration, that is, small refrigerating
units.

The invention comsists in the construc-
tion snd combination of parts shown in the
drawing and hereinafter described and
pointed out definitely in the appended
claims. )

In the drawings, Fig. 1 is a sectional side
elevation of the compressor, the section be-
ing in the place indicated by line 1—1 on
Fig. 2; Fig. 2 is a sectional end view of the
compressor in the plane of line 2—2 on

Fig. 1.

ﬁeferring to the parts by reference char-
acters, 10 represents a casing in which is a
cylindrical chamber 12. A hollow cylin-
drical rotor 20 is fitted into this chamber
and is rotated therein by power applied to
it by means to be presently described. This
rotor is formed with one or more radial
compression cylinders 14. In the con-
struction shown there are two of these
cylinders, and they are diametrically op-
posed. The bore of each opens through the
periphery of the rotor. ) )

Fitted to each cylinder is a piston 25.
Means are provided for connecting all of
the pistons with an eccentrically disposed
crank 30 which is fixed to one side wall of

have invented a certain new

the chamber and projects therefrom into the

of. In the specific construction shown there
is a Scatch yoke 35 which is connected with
both pistons; and the crank 30 projects into
the slot 35® of this yoke. The crank is lo-
cated above the axis of the rotor and there-

- fore, as the rotor turns, the piston which

is approaching the top of the casing will be
moved away from the axis of the rotor, that
is, will go through its compression stroke,
while that piston which is moving from the
top toward the bottom of the casing will
be drawn inward, that is to say, will go
through its suction stroke.

An 1nlet port 16 is provided in the casing
near the bottom thereof, and an outlet port
17 is formed through the wall of the casing
at a diametrically opposite point near the
top of the casing. Upon the casing and
preferably integral therewith is a chamber
18 with which the outlet port 17 communi-
cates. : .

In the cylindrical wall of the casing com-
municating with the inlet port 16 and ex-
tending therefrom backward a short dis-
tance, 1s a groove 16* A similar groove 172

1is formed in the cylindrical wall of the cas-

ing in communication with the exhaust port
17 and extends backward therefrom.

The rotor 20 is composed of a principal
member 21 of which the cylinders are 2
part, and a member 22 which is secured to
one side of the principal member. On the
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rotor through an opening in one side there--
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principal member a trunnion 23 is formed. .

and this is rotatably mounted in suitable
bearings in the fixed side wall of the casing.
The member 22 of the rotor is formed with
a coaxial tubular hub 24 which is rotatably
mounted upon a bearing which is in éurn
supported by the crank shaft 81. The cas-
ing 10 is formed with one removable side 19.
The crank shaft 31 is fitted inte a tapered
hole in the inner face of the plate 19 and is
keyed therein, so that it may not rotate and
is securely fastened in place by a screw 33,
the head of which is in a recess 31* in the
inner end of said shaft. The part of this
shaft which projects out of this hole into
the casing chamber is cylindrical, and this
cylindrical part is coaxial with the rotor;
and therefore the tubular hub 24 of the
rotor member 22 may be and is rotatably
mounted thereon. The crank 30 projects
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' éccentrically from the shaft 81 into the
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chamber 12 of the casing. :
A packing plate 36, which is in the form

‘of a flat ring, is clamped between the main

portion 21 of the casing and the removable
plate .19. This packing plate 36 bears
against and makes a substantially tight
joint with the outer face of the;rotor mem-

er 22. The opposite flat face of the rotor
member makes a substantially tight rubbing

- joint with the inner end wall of the casing.

The casing 10 is provided with a hollo
hub 13. "A driving shaft 40 is rotatably-
mounted in this hub and in the gland 43,
and is provided on its inner end with driv-
ing pins 41 which engage in holes in the
hub 23 of the rotor. There is a stuffing box

.- 43 associated with this hub; and the pack-

20

" around the shaft 40, when the

25

- 30

.35

40

ing 44 in the hub around the shaft 40 will

be compressed so as to make a tight joint
land 43 of
the stuffing box is tightened. To operate
the device a motor of some kind is connect-
ed with the projecting outer end of the-

.shaft 40."

Before this compressor. is set in operation
the otherwise unoecupied part of the cham-
ber 12 and the hollow interior of the rotor
are filled with oil, and sufficient oil is em-

.ployed for this purpose to partially fill the

chamber 18. “There is an oil duct 18* ex-
tending from the chamber 18 into the space
within the casing and between the removable
side thereof and the rotor member 22; and
there is also an oil duct 50 extending from
this space within the casing up through the
crank shank into the recess 31* thereof which
communicates with the hollow center of the
rotor, Oil will therefore flow from the
chamber 18 into the hollow rotor. S
- All of the described parts therefore are
submerged in oil at all times. As the rotor

- is_turned, the piston which is descending
- will be gradually drawn inward. When the

48

open outer end of the cylinder comes into

.communication with the groove 16* the an-

hydrous ammonia gas will be drawn in:

through the port 16 into the cylinder. When -

. the outer end of the cylinder passes port 16
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‘ing the compressed gas reaches the groove

the entry of gas from the cylinder will be

-cut off, Thereafter, as the cylinder moves

upward the piston will be forced outward,
thereby compressing the gas in this cylinder.
When the open end of the cylinder contain-

172 it will begin to discharge into the same,
and this compressed gas will continue to: be
discharged from the cylinder into this
groove or through port 17 until the open end
of the cylinder passes the last named port.
The compressed gas is obliged to pass up-
ward through the oil in the chamber 18 into
the upper part of the chamber having a dis-
charge opening through which this"com-
pressed gas will be delivered into a pipe (not

,193

sﬁoﬁvn) fdrCarrying said gas to the expan-

sion coils in which it will expand and pro-

duce the desired refrigerating effects.

_In the operation of the pump, oil ma
find its way into the cylinders and inasmuc
as the oil is practically uncompressible, the
pressure which builds up in the cylinder
during the compression stroke of each pis-

ton is liable to cause damage to the pump.

In order to insure against this contin-
gency, provision is made so-that oil which

70
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collects.in the cylinders may be bypassed -

from the cylinders when the pressure builds
up within the cylinders beyond a predeter-
mined amount. .

As shown in the drawing, each piston is
hollow and at its outer end 1s provided with
a port or opening 25°, which, however, is
normally closed by means of a ball valve 27
which is within the piston. This ball valve
is held in its position by means of a spring
28 which is seated over a part 36, which in
the present instance forms a‘ part of the
Scotch yoke. Adjacent the inner end of
each piston is an opening such as indicated

-at 35°, ’

If by any chance
a’ cylinder durin

oil accumulates within
the compression stroke

the pressure builds nup within the cylinder

to an amount greater than that which will
be resisted by the spring 28, the ball valve
27 is unseated and oil which may be within
the:cylinder will pass into the interior of the
piston and through the duct or opening 35°
through the interior of the rotor. It will be
recalled that the interior of the rotor com-
municates through the passages 50 and 18*
with the chamber 18 so that oil may be
caused to move in the manner indicated
whenever the pressure in a cylinder builds
up beyond the pressure which exists in the
chamber 18. : :

Having described my invention, I claim.

1. In a compressor, the combination of a
casing containing a cylindrical chamber
which is provided with widely separated in-
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let and discharge ports through its cylindri-

cal wall; a hollow rotor which is rotatably
fitted in said chamber and is forined with a
radially disposed cylinder, the bore of which

118

extends through the cylindrical wall of the

rotor in position to communicate with said

inlet-and discharge ports, a crank which. is’

fixedly connected with one side wall of said

‘chamber and which occupies an eccentric po-

120

sition within the rotor, a reciprocating pis- .

ton in said cylinder, connections between the
piston and crank, means to rotate said rotor,
a body of liquid within said chamber and
rotor and serving as a packing and seal, and
means for relieving excessive pressure which
may develop in said cylinder.

126

2. In a compressor, the combination of a

casing containing .a cylindrical chamber
which is provided with widely separated in-

130
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" let and discharge ports through its cylindri-

cal wall, a hollow rotor which is rotatabl

fitted in said chamber and is formed wit

a radially disposed cylinder, the bore of
which extends through the cylindrical wall
of the rotor in position to communicate with
said inlet and discharge ports, a crank which
is fixedly connected with one side wall of

- said chamber and which occupies an eccen-

10

20

-ing oil which may

tric position within the rotor, a’'reciprocat-
ing piston in said cylinder, connections be-
tween the piston and crank, a body of liquid
within saig casing and rotor and serving as
a packing and seal, and means for bypass-
collect in the cylinder.

3. In a compressor, the combination of a
cesing containing a cylindrical chamber
which is provided with widely separated in-

1let and discharge ports through its eylindri-

cal wall, o hellow rotor which is rotatably
fitted in said chamber and is formed with

" . g radially disposed cylinder, the bore of

" which extends through the cylindrical wall
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of the rotor in position to communicate with
said inlet and discharge ports,a crank which
is fizedly connected with one side wall of
said chamber and which occupies an eccen-
trie position within the rotor, a reciprocat-
ing piston in said cylinder, connections be-
tween the piston and crank, & body of liquid
within saig_ casing and rotor and serving as

'a packing and seal, a valve located in said

piston and conduit means connecting the in-
terior of the piston with the interior of the
robor. '

4, Tn o compressor, the combination of a
casing containing a cylindrical chamber
which is provided with widely separated in-
let and discharge ports through its cylindri-
cal wall, a hollow rotor which is rotatably
fitted in said chamber and is formed with a
redially disposed cylinder, the bore of
which extends through the cylindrical wall
of the rotor in position to communicate with
said inlet and discharge ports, & crank which
is fixedly connected with one side wall of
said chamber and which occupies an eccen-

tric position within the rotor, a reciprocat-

ing piston in said cylinder, connections be-
tween the piston and crank, and means to
rotate said rotor, an oil chamber arranged
above said casing and communicating at its
lower end with said chamber through the
outlet port therefrom, and there being oil
passageways from said oil chamber to the
interior of the rotor. -

5. Tn » compressor, the combination of a
casing conteining a ecylindrical chamber
which is provided with widely separated in-
let and discharge ports thrugh its cylindrical
wall, a hollow rotor which is rotatably fitted
in ssid chamber and is formed with a ra-
dially disposed cylinder, the bore of which
extends through the cylindrical wall of the
rotor in position to communicate with said

®
inlet and discharge ports, a crank which is
tixedly connected with one side: wall of said
-chamber and which occupies an eccentric.
position within the rotor, a reciprocating
piston in said cylinder, connections between
the piston and crank, & body of liquid within
said casing and rotor ‘and serving as a pack-
ing and seal, and meens for relieving pres- .
(Siulfe ‘which may build up within the cylin-
er. - . :

6. In a compressor, the combination of a
casing containing a cylindrical chamber
“which is provided with widely separated in-
let and discharge ports through its cylin-
drical wall, a hollow rotor which is rotatably
fitted in said chamber and is formed with
a radially disposed cylinder, the bore of -
which extends through the cylindrical wall
of the rotor in position to communicate with
said inlet and discharge ports, a crank
which is fixedly connected with one side
wall of said chamber and which occupies an
eccentric position within the rotor, a recip-
rocating piston in said cylinder, connec-
tions between the piston and crank, a body 90
of liquid within said casing and rotor and -
serving as a packing and seal, and means for
bypassing oil which may accumulate in the

cylinder.

7. In a compressor, the combination of &
casing containing & cylindrical chamber
which is provided with widely separated in-
let and discharge ports through its cylin-
drical wall, which casing includes one re-
movable side wall, and there being in one
side wall of said chamber a cylindrical axial
recess, o rotor which is rotatably fitted in
said chamber and has a trunnion which is
rotatably mounted in said cylindrical recess
and is formed with a radially disposed cyl-
inder, the bore of which extends through the
cylindrical wall of said rotor, said rotor be-
ing provided on the side opposite said trun-
nion with a hollow hub, a cylindrical crank
shaft which is fized to the side of said cas-
ing and Erojects through and is rotatably
Gtted within said hollow hub, a crank fixed’
to the inner end of said crank shaft and dis-
_posed eccentrically within said hollow rotor,

"a reciprocating piston in said cylinder, con- 116
nections between the piston and crank, a
body of liguid within said casing and rotor
and serving as s packing and seal, and
means to rotate the rotor. -

8. Tn a compressor, the combination of a 120
casing containing a cylindrical chamber
which is provided with widely separated -
inlet and discharge ports through its cylin-
drical wall, which-casing includes one re-
movable side wall, and there being in one 128
side wall of said chamber a cylindrical axial
recess, a rotor which is rotatably fitted in
said chamber and has a trunnion which is
rotatably mounted in said cylindrical recess
and is formed with a radially disposed cyl- 180
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10

inder, the bore of which extends through the
cylindrical wall of said rotor, said rotor be-

“ing provided on the side opposite said trun-

nion with a hollow hub, a cylindrical crank
shaft which is fixed to the side of said cas-
ing and projects through and furnishes a
cylindrical bearing for the hollow hub- of
said rotor, a crank fixed to the inner end of
said crank shaft and disposed eccentrically
within said hollow rotor, & reciprocating
piston in said cylinder, connections between

~ the piston and crank, means to rotate the
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rotor, an oil chamber arranged above said
casing and communicating therewith
through the discharge port from said casing,
there being oil ducts through which oil may
flow from said oil chamber into the hollow
rotor. _ g :

9. In a compressor, the combination of a
casing containing a cylindrical chamber

“which is provided with widely separated in-
‘let and discharge ports through its cylindri-

“cal wall, a hollow rotor which is rotatably
fitted in said chamber and is formed with a

radially disposed cylinder, the bore of which

extends through the cylindrical wall of the .

rotor in position to communicate with said
inlet and discharge ports, a crank which is

1,426,189

fixedly connected with one side wall of said
chamber and which " occupies an eccentric

position within the-rotor, a reciprocating

piston in said cylinder, connections between
the piston and crank, means to rotate said

rotor, a body of liquid within said casing

and rotor and serving as a packing and seal,

and an inwardly opening spring actuated
“theck valve in the end of each '

1ston.

10. In a compressor, the combination of a
casing having a cylindrical chamber which
is provided with separated inlet and dis-
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charge ports in its walls; a' hollow rotor fit- -

ting within the said cylindrical chamber,
said rotor being provided with a radially

disposed cylinder, a piston within said cyl--

inder, a removable end plate for said casing,

. a packing plate between the said end plate

and the rotor, a crank fixedly connected with

‘'one of the ‘walls of the ‘said casing which

46

crank occupies an eccentric position within

the rotor, connections between the piston
and crank, a body of liquid within said cas-

50

ing and rotor and serving as a packing and

seal, and means for rotating the rotor.

“In testimony whereof, I hereunto affix my -

signature. , v
=  GEORGE A. GASE.



