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COMPRESSOR AND LUBRICATING MEANS
THEREFOR
Edward W. Rusch, Greenvilie, and Kenneth P. Shank and
Byrue A. Malone, Belding, Mich., assignors to Gibson

Refrigerator Company, Greenvﬂle, Mich., a corpora-
tion of Michigan

Apglication November 8, 1954, Serial No. 467,396
6 Ciaims. (CL 230—208)

This invention relates t6 a compressor and lubncatmg
means therefor. The invention is particularly useful in
connection with the application of motor COmpressor
units adapted for compressmg or pumpmg fluids as, for
example, for compressing: a fluid- used in refrigerating
apparatus, such as Freon, methyl chloride, etc. It will
be understood, however, that the invention is applicable
to a variety of compressors and similar structures.

Compressors have heretofore been employed in which
eccentric crank pins have been connected with pistons
and in which oil passages have been in communication
with 2 pool of oil in the shell of the compressor unit,
the oil being moved through the passages by centrifugal
pumping action. Patent No. 2,146,097, dated. Febru-
ary 7, 1939, to Touborg, shows such a structure, capable
of carrying the oil to a fair extent through the crank pin,
but it-has been difficult to carry oil effectively to higher
points. This difficulty has been caused, at least in part,
by the fact that particles of liquid. refrigerant become
entrained in the lubricating oil and as the oil moves up
the passage, the surface of which is. warmed by the fric-
tion of the crank pin movmg within the crosshead, the
entrained’ refrigerant vaporizes and vapor or gas so
formed serves'to bréak the: continuity of the flow: of oil
in the passage, interrupting: lubrication of the moving
parts.

One of the main objects of the present invention is
to- provide effective: means’ for lubricating the driving
shaft arid-the bearing.surfaces: of moving parts of a com-
pressor- unit or similar structure, particularly the upper
portions thereof. Amnother object is to° provide means
for preventing vapor that may become entrained it the
lubricant- frony interruptinig. lubricant flow. A. further
object is to provide simple and efficient means for sepa-
rating’ vapor from the hibricant and: for: removing vapor
from the: libication” channels. so' as to permit an’ unin-
tetiupted flow of lubricant to the surfaces: of the: moving
parts.- Other specific objetts and advantages will appear
as'the speciﬁcatidn procEeds

The invention is- shown: in an illustrative: emibodinient
by the accompanymg drawing, i in which-—

Fig. 1 is- a- vertical sectional' view of 4 comipressor unit
equipped with oil-feeding medns and vapor separiting
means embodying our invention; Fig. 2, a brokern side
view in- elevation of the vertical shaft and crank pin;
Fig. 3, a sectional detail view, the section’ Being taken: as
indicated: at lirie 3—3 of Fig. 2.

Within' the shell 0 is° moudted’ a chassis or frame 12
which' may be supported by a plurality of springs 13 or
othier means so that' the lower portion of the' chassis or
framie is above the pool of oil. Within the framg 12.is
nmicunted a vertical shaft 14 equipped with a weight
thetfiber’ 15 and with an ecceritric' or crank pin 16 The
crank pinr 16 is mounted within a slide raember ox cylin-
drical’ crosshead 17 -and the crosshead 17 is shdably
mounted within the cylindiical yoke 18. The yoke 18 is
‘sealed or otherwise secured to a piston 9 slidably mourit-
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ed within a cylinder 20. The piston chamber is con-
trolled by a wafer valve 21 of well-known construction
and the frame provides the usual inlet and outlet pas-
sages communicating with the piston chamber. Since
the frame and compressor unit structire is well-known
in the art, it is believed. that a detailed description herein
is unnecessary. No claim herein is made to the com-
pressor_structure. per se.. The general orgamzanon and
operation of the compressor unit is set out in detail: in
Touborg Patent No. 2,146,097, which issued February 7,
1939,

Suitable means for rotatmg the. shaft 14 may be- pro-
vided. In the illustration given, a rotor 22 is secured
to the upper end. of the shaft 14 and.the rotor is. pro-
vided with cooling vanes 23. A stator 24 is. carried by
the casing around the:rotor.22.

The- lower portion of the crank pin 16 is provided
with- a- short- vertieal. passage 44. Passage 44 extends
upwards along the vertical axis of crank pin 16 and
connects with a- horizontal passage 29 extending to the
lateral surface of the crank pin. An oil pickup tube 27,
having: a* substantially uniform diameter. throughout its
entire extent and formed of heat conductive material: is
inserted: and secured in the vertical passage 44; the tube
being bent so that inlet. 28 of the pickup. tube 27 is sub-
stantially in alighment with the vertical axis of shaft.14.
In the wall of the pickup tube 27 near the base of the
crank pin:16 there-is a small vént or aperture 45 directed
toward and adjacent to the vertical axis of shaft 14.

The:shaft and-its crank pin are also provided with.an
inclined passage 31. The lower end of passage 31 is
located on the surface of crank pin 16 at a point op-
posite and slightly above the outlet o6f the horizontal
passage 29, and is connected therewith by a spiral groove
2%9a. The inclined passage 31 extends upwardly and ter-
minates at-outlet 26 in the surface of shaft 14. From
the outlet 26 of the inclined passage 31 there extends
upwardly along shaft 14 a spiral groove 30,. as shown
in Figs. 1 and 2, for Ieading'oiLupwardly about the shaft.
The lowér end of passage 31.is closer to: the vertical. axis
of shaft 14 than the outlet 26, and a portion. of the
surface aréa of the crank: pin: is flattened at 33. :

The inner frame: portion 124 about. shaft' 14 is: pref-
erably provided near its top with an overflow passage 34
permitting oil to be fed from' the top of passage 30
through overflow passage 34 dnd into a receptacle 35
provided by the frame 12. The oil within receptacle
35 flows downwardly through passage 36. Plug 41 con-
tdains an orifice 42, said orifice being of predetérmined
size, that connects® with: the suction chamber of the
compressor ard a portion of the downwardly flowing oil
is drawn through this orifice. The balance of the 6il
in its downward flow follows the path shown in Fig: ,
flowiig over and lubricating the walls of the pistén 19
after which the oil flows to the bottom of the shell. 10.

The cylinder 20 may be équipped with a bracket 39 for
supporting a screen or filter 40 which extends about the
inlet 28 of tube 27.

Operation

In the operation of the compressor apparatus, and more
particularly the lubricating means. thereof, shaft 14 is
rotated by the operation. of the rotor 22 and stator 24
and the eccentric 1§ is rotated. In this operation, while
the eccentric moves in a circular course, sliding the c¢ross-
heéad ¥7 back and forth and moving the yoke 38 and
pistoni ¥9 back and forth, the intake portion of the pickup
tube' 27 remains substaatially in: line: with the longitudi-
nial axis of shaft 14, and. rotates in. the oil and liquid
refrigerant mixfure of pool Ek. Since the pickup- tube
extends upwardly toward the vertical  axis of crank: pin. 16



and away from the vertical axis of shaft 14, centrifugal
force produced by the rotation .of the pickup tube causes
fluid from pool 11, -in which intake 28 is immersed, to
flow upwardly into horizontal passage 29.. .~ .. -
“The liquid refrigerant in’the oil and refrigerant mix-
ture has a fairly low. vaporization temperature so that
the application of a small ‘amount of heat causes the
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. refrigerant to vaporize. As the fluidrises in tube 27 dur-

ing rotation of the shaft 14 the frictional heat generated
by the movement of the eccentric pin 16 relatiive to the
slide member-17 and also the heat generated by the rela-
tive movement between the members 17 and 18 heats the
oil- and refrigerant mixture and causes the refrigerant to
pass into a vapor state. The oil, being heavier than the
vaporized refrigerant, is directed by “centrifugal -force
away from the portion -of the pickup tube closest to the
“vertical axis of shaft 14. The ioutward pressure created

' ~'by the expanding-vapor within the tube 27 having walls

10

of uniform diameter, and the upward force produced by - -

the oil moving upwardly under the influence of centrifugal
force, expels the vapor through vent 45. Vapor which
would- otherwise tend to form bubbles and vapor-lock
the lubricating system is thereby discharged to allow a
‘continuous - upward flow of ¢il for lubrication of the mov-
ing parts.

The oil thrown out through the passage 29 by cen-
trifugal force moves upwardly along the groove 29a to

the flat 33 and the lower end 32 of the inclined passage
31. The flat serves as a metering device to pass a por- -

tion of the oil upwardly along the surface of the crank
pin 16 and thence downwardly to Iubricate the surface
between the crosshead 17 and the cylindrical yoke 18.
The greater portion of the oil is carried by centrifugal
force upwardly along the inclined passage 31, out the
opening 26 and thence upwardly along the spiral groove

39. : In its upward movement, the oil lubricates shaft 14..

Upon reaching the top of groove 3¢ the oil flows down-
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wardly through overflow passage 34, thereby lubricating
the ‘thrust bearing surfaces, and into receptacle 35 in -

" the frame, fhence through passage. 36 past the plug 41
in which there is an orifice 42.  The pressure differential
between the side of the orifice exposed to the suction

chamber 43 and the opposite side of said orifice, com- ;

bined with the aspiratcr effect of the gaseous refrigerant

passing ‘the. surface of the orifice plate exposed to the

suction chamber, draws- a metered quantity of the down-
wardly flowing oil through the orifice 42 and into the
‘suction chamber 43 where it is picked up by the refrig-

erant to ‘lubricate the surfaces of the suction-and dis-
charge valves and the forward bearing surfaces of - the *

piston 19 and cylinder 26. The balance of the down-
wardly flowing oil ‘passes across and lubricates the sur-
face of the reciprocating piston 19 and then flows- into
the pool of oil at the bottom of the compressor shell.

While the oil mechanism has been described specifically
in conmection with a compressor unit, it will be under-
stood the invention is applicable to other rotating devices
in which- it is ‘desired to draw oil from a pool .upwardly
through rotating parts whose surfaces are to-be fubricated.
The lubricating area shown-is, however, particularly use-
ful in connection with a-compressor of the construction
shown. ’ R -

While in the foregoing specification we have shown a
specific lubricating device in considerable detail for the
purpose of illustrating an embodiment of the invention,
it ‘will be understood that such details of strusture may
be varied widely by those skilled in the art without depart-
ing from the spirit of our invention.

We claim:

1. Tn a compressor unit having a shell provided with
a chamber adapted to support a fluid mixture in the
lower portion thereof, a substantially vertical shaft rotat-
ably mounted within said shell, an eccentric crank pin
provided at the lower end of said shaft, said crank pin
having an upwardly extending passage -at the lower por-
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tion thereof and communicating with the lateral surface

of said crank pin at a point laterally spaced from the -

axis of said shaft, said crank pin being provided at the

lower portion thereof with a fluid pickup tube communi- . '

cating with said upwardly extending passage, said pickup
tube being inclined downwardly and outwardly and to-
ward the vertical axis of said shaft and having a lower
fluid intake portion substantially -in alignment with the

_vertical axis of said shaft, said pickup tube having a sub-

stantially uniform cross sectional area along its length

and having a lateral aperture in the wall of said tube

above the oil level in said compressor and disposed toward
the vertical axis of said shaft, whereby, upon rotation of
said shaft and said eccentric crank pin, fluid mixture is
drawn upwardly by centrifugal force into said inclined
pickup tube, the denser components of said mixture pass-

_ing through said tube into said upwardly extending pas-
sage and the lighter components of said fluid mixiure

‘being forced through said lateral aperture.
2. The structure of claim 1, in which

said crank pin

‘has an inclined passage having an upper cutlet in.the
surface of said shaft and a lower inlet in the surface of -

said crank pin, said lower inlet of said inclined passage
being in general alignment with the vertical axis of said

-shaft, said crank pin also having a peripheral groove com-

municating with the lower inlet of said inclined passage
and with said upwardly extending passage.

3. In a compressor unit having a shell provided with -

a chamber adapted to support a-fluid mixture in the lower
portion thereof, a substantially vertical shaift rotatably
mounted within said shell, an eccentric crank pin provided
at the lower end of said shaft, said crank pin having an
upwardly extending passage at the lower portion thereof
and having an outwardly extending passage communicat-
ing with the upper end of said upwardly extending pas-
sage and with the lateral surface of said crank pin, said

crank pin being provided -at the lower portion thereof -

with a fluid pickup tube communicating with said- up-
wardly extending passage and having an inclined passage
provided with an outlet on the surface of said shaft and

with a lower inlét on the surface of said crank pin sub-

stantially in alignment with the vertical axis of said shaft,
said - pickup tube- being -inclined -downwardly and - out-
wardly and toward the axis of said shaft and having a
lower fluid intake portion substantially in alignment with
the vertical axis of said shaft, said pickup tube having a

substantially uniform cross sectional area along its length

and having ‘a lateral -aperture in the wall of said tube
disposed toward and adjacent to .the vertical axis of said
shaft, said ‘crank pin having a peripheral groove com-
municating with the lower inlet of said inclined passage

-and-with said cutwardly extending passage, and said shaft
‘having a spiral peripheral groove communicating with-the

outlet of said inclined passage on the surface of said shaft.

4. In a structure of the: character set-forth, a shell
providing a chamber adapted to support -a lubrication
mixture in the lower portion thereof, an inner frame sup-

ported within said shell, a substantially vertical shaft-

rotatably mounted in-said frame and provided with -an
eccentric crank pin at the lower-end thereof, a cylinder
rigid with said frame having a piston movably mounted

therein, and a driving connection between said crank pin

and said piston, said crank. pin being provided at the
lower portion  thereof with-a-downwardly and outwardly
extending intake tube having a lower inlet portion sub-
stantially in alignment- with the -axis of said shaft, said
crank -pin -also being provided with-a lower -passage
therethrough:- communicating with- the upper portion  of
the intake tube and terminating in an outlet on the lateral

surface of said crank pin, the lower inlet portion of said

intake -tube being immersed- in-the lubrication mixture in
thie ‘lower. portionof the chamber so -that - centrifugal

-action causes the lubrication mixture to flow upwardly in

=

said intake tube when said shaft and crank pin are rotated, -

and said intake tube-having a substantially uniform’ cross
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sectional area along its length and having a lateral aper-
ture in the wall of said tube disposed toward the vertical
axis of said shaft for the escape of vapor displaced from
said lubrication mixture.

5. The structure of claim 4, in which said crank pin
has an upper inclined passage therein terminating on the
lateral surface of said shaft and having an inlet on the
lateral surface of said pin above and diametrically op-
posite the outlet of said lower passage, and means for
providing a flow of lubricant from the outlet of said lower
passage to the inlet of said inclined passage.

6. In a structure of the character set forth, a shell pro-
viding a chamber adapted to support a lubrication mix-
ture in the lower portion thereof, a substantially vertical
shaft rotatably mounted in said shell and provided with an
eccentric crank pin at the lower end thereof, said crank
pin being provided at the lower portion thereof with a
downwardly and outwardly extending intake tube having
a lower inlet portion substantially in alignment with the
axis of said shaft, said crank pin being provided with a
lower passage therethrough communicating with the upper
portion of said intake tube and terminating in an outlet

[
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on the lateral surface of said crank pin, said crank pin
having an upper inclined passage therein terminating on
the lateral surface of said shaft and having an inlet on
the lateral surface of said crank pin above and diametri-
cally opposite the cutlet of said lower passage, said crank
pin also being flattened about the inlet of said inclined
passage, means for providing a flow of lubricant from the
outlet of said lower passage tc the inlet of said inclined
passage, and said intake tube having a substantially uni-
form cross sectional area along its length and having a
lateral aperture in the wall thereof directed toward the
vertical axis of said shaft for the escape of vapor from
said lubrication mixture.
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