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Patented June 16, 1942 2,286,272 

UNITED STATES PATENT OFFICE 
SEALED COMPRESSOR, 

William W. Higham, Detroit, Mich., assignor to 
Universal Cooler Corporation, Detroit, Mich., a corporation of Michigan 
Application April 10, 1940, serial No. 328,849 

(C. 230-206) 13 Claims. 
This invention relates to a refrigerant Com 

pressor, and it is concerned particularly with a 
compressor of the so-called sealed type wherein 
the motor and compressing mechanism are lo 
cated within a sealed housing. 

It is the aim of the invention to provide a 
sealed compressor unit which embodies an im 
proved structure capable of efficient trouble free 
operation. To this end, there are included among 
the objects of the invention the provision of a 
novel lubricating system for lubricating moving 
parts of the mechanism; the provision of a struc 
ture wherein such parts as the motor bearings, 
reciprocating parts such as pistons and connect 
ing rods, and thrust bearings are located in a 
single chamber which incorporates no partition 
ing wall between portions of the chamber. A 
further object is the provision of an arrangement 
which, although parts are disposed within a 
sealed chamber, the valves associated with the 
pumping mechanism are readily accessible for 
service operations, and are so arranged that ac 
cess may be had thereto without disturbing the 
lemaining mechanism within the sealed unit. 
Also, an arrangement is provided wherein the lu 
bricating oil is cooled during the operation of 
the mechanism, together with an arrangement 
which prevents lubricating oil from being forced 
back into the refrigerant line in the event high 
pressure is developed within the sealed unit. The 
arrangement also provides for proper lubrication 
with a wide variation of oil level in the unit, with 
the result that even if there should be a loss of 
considerable of the lubricating oil, the unit will 
operate satisfactorily. These and other objects 
of the invention will be more readily understood 
and appreciated as the detailed description is 
considered in conjunction with the accompany 
ing drawings which show devices for carrying ou 
the invention. 

Fig. 1 is a vertical section taken through a com 
pressor constructed in accordance with the in 
vention showing some parts in section and some 
in elevation. 

Fig. 2 is a cross Sectional view taken substan 
tially Online 2-2 of Fig. 1 showing the Web struc 
ture and Some refrigerant passageways. 

Fig. 3 is a Sectional view taken through the 
lower portion of the compressor substantially on 
line 3-3 of Fig. 1. 

Fig. 4 is a detailed view showing the pump ar 
rangement for the lubricating System with the 
gasket in location and taken Substantially on line 
4-4 of Fig. 1. 

Fig. 5 is a view similar to Fig. 4 with the gasket 
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removed and taken substantially on line 5-5 of Fig. 1. 
Fig. 6 is a sectional view taken substantially 

On line 6-6 of Fig. 5. 
Fig. 7 is a view taken Substantially on line - 

of Fig. 5. . 
Fig. 8 is an enlarged detail section of a part 

of the lubricating pump structure taken substan 
tially on line 8-8 of Fig. 5. . 

Fig. 9 is a partial view illustrating the rotor 
structure and looking in the direction of line 
9-9 of Fig. 1. 

Fig. 10 is a detail view showing 
for the compressor. 

Fig. 11 is a sectional view taken substantially 
On line - of Fig. 1 showing other valve 
structure. 

Fig. 12 is a detailed sectional view of the out 
let valve of the compressor structure. 

Fig. 13 is a side elevational view of the unit 
with part of the cover dome cut away to show 
electrical connections and also illustrating a 
mounting. - 

Fig. 14 is an enlarged sectional view showing a mounting. 
The compressor unit takes the form of a body, 

which is preferably a casting, as generally illus 
trated at f and which is open at one end but 
which is closed by a dome 2, and which may be of 
Suitably fashioned sheet metal. This dome, as 
shown in Fig. 13, has suitable terminals 3 passing 
therethrough for the supply of electric current 
to the motor. The dome is secured to the casting 

an inlet valve 

as by means of bolts 4. 
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The casting adjacent its open end has an in 
terior machined surface into which the stator of 
the motor is press fitted, the stator being shown 
at 6. The rotor of the motor is illustrated at 7, 
and it is provided with apertures 8 extending 
through its central portion. The apertures 8 are 
inclined in such a direction relative to the direc 
tion of rotation of the rotor that they act in the 
manner of a pump to accentuate flow of the re 
frigerant therethrough. 
The end of the casting opposite the dome has 

a closing wall fo arranged to receive a bearing 
for a crank-shaft generally indicated at 2. 

The shaft has an end portion 3 journaled in the 
bearing; it has a throw f4, and the rotor 7 se 

to the upper end of the shaft as indicated 
at f 5. 

The body in its intermediate portion is formed 
with an open web 6 having apertures T therein 
as indicated, and its central portion is recessed 
for the reception of a bearing support 8 for a . 



2 
bearing 9 in which an intermediate portion at 
the shaft is journaled. This support is secured 
to the web by suitable means such as cap screws 
as indicated. Connecting rods 20 are mounted 
upon the throw 4 of the shaft and are connected 
to pistons 2. The form of compressor shown 
embodies two cylinders, although the compressor 
may be made with but one cylinder and with 
more than two cylinders. The crank-shaft is 
provided with a single throw, and the cylinders 
are disposed Substantially diametrically opposite 
each other. The compression action of the two 
cylinders function in sequence. The lower pis 
tOn rod is designed to rest upon a free ring or " 
bushing 23, and the connecting rod is counter 
balanced as at 24 to bring its center of gravity 
Within the periphery of the bushing 23 to elimi 
nate any tipping action of the connecting rod. 
The result is a self-Supporting rod with no side 
thrust on the piston. The upper connecting rod 
is similarly counter-balanced and it rests upon 
the lower connecting rod with no resulting side 
thrust on its piston. In this connection it will 
be understood that the unit is designed to op 
erate in an upright position, as shown in Figs. 1 
and 2. 

Before proceeding with the lubricating system, 
it is thought that it would be well to trace the 
flow of refrigerant through the unit. The body 
Casting is provided with a recess 25 over which 
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valve for the port 49 is shown in Fig. 12, and 
it is mounted upon the plate 43. It takes the 
form of a flexible sheet metal valve 52 supported 
by cap screws 53 with enough looseness on at 
least one pin so that the valve may be flexed for 
the opening of the port 5. A curved and strong 
er strip or plate of metal 54 overies the valve 
52 but is spaced from its intermediate portion 

... and is held against the ends of the valve by a 
10 

5 

spring 55 which is stronger than the valve plate 
52. In normal operation there is sufficient clear 
ance between the center portion of the valve 52 
and the member 54 so that only the valve 52 
flexes, but in the event of a heavy charge or slug 
of oil the valve 52 and plate 54 may shift bodily 
away from the plate 43 against the action of the 

20 
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an inlet fitting 26 is to be bolted, and which fit 
ting includes a shut-off valve which may be closed 
by the turning of the valve piece 27 normally 
closed by a cap 28. A gasket is disposed between 
the inlet fitting and the body, and it is preferably 
provided with a screen 30. A tube 3 leads from 
the chanaber 25 to a point near the bottom and 
below the normal level of the oil as indicated. 
The refrigerant gases entering at 3 have free 
access to the entire interior of the unit and can 
paSS upwardly through the openings 7 in the 
Web 6 and through the openings 8 in the rotor 
to the top of the unit. From this upper portion 
of the unit the gases pass to the two cylinders 
and a description of the passageways to one cyl 
inder and through the same will suffice for both 
cylinders, as they are duplicates and have the 
same reference characters applied to like parts. 

35 

40 
at 66, connects to an oil outlet tube 67. 

45 

A conduit 32 opening in the upper portion of the 
unit communicates with a passage 23, which joins 
with a passage 34. From this point the gases 
pass into the cylinder 22, are compressed, and 
then pass from the cylinder in compressed con 
dition into a passageway 35 which joins with a 
passage 36 and which extends to an outlet cham 
bar 37. An outlet valve 38 is bolted to the body 
casting over the chamber 37 and this valve may 
be closed if desired by means of Operating the 
valve piece 40. 
The valve structure for controlling the flow 

of refrigerant to and from each cylinder is shown 
in Figs. 10, 11 and 12. A reed valve member 4 
is located on the body casting as by means of 
pins 42 and over this reed is positioned a plate 
43, and over the plate is positioned a cap 44 hav 
ing a dividing partition 45. Passageway 3 leads 
to an aperature 46 in the plate 43 and into cham 
ber 47 of the cap. The plate 83 has an aperture 
48 leading from the chamber 47 to the cylinder. 
The reed valve opens the port 4 for the inlet of 
refrigerant as the piston moves the section stroke 
and closes the port 48 on the compression stroke. 
the plate 43 has an outlet aperture 49 leading to 
chamber 5 which joins with the passageway 

50 
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stronger spring 55. A seal in the form of a wire 
56 may hold the screws from rotating following 
an initial set at the factory. - 
As pointed out above, the unit is designed to 

Operate in an upright position, and accordingly 
a thrust bearing arrangement is provided at the 
lower end of the shaft. This thrust bearing ar 
rangement also embodies a rotary pump. As 
shown in Fig. 6, the bearing is just a little 
Short of extending entirely through the bottom 
portion of the casting and a member 60, which 
may be a bronze disc, is associated with the end 
of the shaft and it takes the thrust, load in that 
it bears upon the closing tap 6 secured to the 
body with an intervening gasket 62, as indicated. 
This bronze disc is eccentrically located on the 
bottom of the shaft as by means of two pins 
63 and the eccentricity is just about the thick 
neSS of the bearing. Accordingly, the bronze disc 
functions within the confining wall of the aper 
ture in the housing. The bottom of the hous 
ing is provided with three milled slots, one of 
which, as indicated at 64, connects to an oil 
inlet passage 65 in the casting; one of which, as 

This 
tube is located in an aperture drilled in the 
casting and then its lower end is expanded as at 
68 against the screw threads formed in the aper 
ture to permanently set and locate the tube. The 
central milled slot 69 is provided with a follower 
To acted upon by a spring 7 positioned in part 
in a recess 72. 
The gasket 62 has a laterally extending open 

ing 73, which is positioned off the center line as 
shown, and embraces the inlet slot 64 and the 
slot 69, but seals off the outlet slot 66. Thus oil 
cannot be trapped back of the follower. To, as 
this space is connected to the inlet. Accordingly, 
as Fig. 4 is considered, bearing in mind that the 
direction of rotation is clockwise, the structure 
provides a rotary eccentric pump wherein oil is 
caused to flow into the low side through the slot 
6 and is pumped out the high side through the 
slot 66, with the division maintained by the seal 
ing follower to which reciprocates in frictional 
engagement with the periphery of the disc 6). 
The bearing f is provided with a helical slot 

80 which opens into the high side of the pump 
arrangement as indicated in Figs. 4 and 5 so 
that oil is also pumped into this helical slot and 
upwardly through the bearing to provide lu 
brication at this point. The upper end of the 
slot 80 opens into a space 8 defined by the bear 
ing ring 23, and the connecting rod has a pas 
sageway 2 leading to outlet ports 83 in its bear 
ing surface. Accordingly, in the operation of the 
device, the eccentric pump causes a positive flow 
of oil up through the passageway , thus lubri 

through a port 5 in the plate 43. The outlet is cating the bearing fl and through the passage 
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ways 82 and 83, thus lubricating the connec 
tions between the throw of the crank-shaft and 
the connecting rods. Some escape of oil and 
splash of oil lubricates the surfaces between the 
ring 23 and the housing and one connecting rod 
and the abutting surfaces of the connecting rods. 

Oil is pumped through the tube 6, and this 
tube passes upwardly through one of the aper 
tures it as indicated, and discharges the oil. The 
web is provided with a recessed formation 85 
which, in effect, forms a gutter into which the 
oil collects. The bearing support 8 has a pas 
sageway 86 which leads to the lower portion of 
the bearing 9, and the bearing 9 has a helical 
groove 87 which causes the oil to move upwardly 
as the shaft rotates to lubricate this location. 
The pistons and their pins are also lubricated 

from this forced feed arrangement. It will be 
observed (Fig. 2) that the gutter 85 extends lat 
erally on opposite sides, thus providing reservoir 
extensions 88 into which the oil flows. The ends 
of these extensions are elevated as at 89, and 
downwardly extending oil passages 90 are pro 
vided, continuations of which at 9 communi 
cate to the cylinders. Oil thus flows into the 

3 
refrigerant flows into the unit and is discharged 
into the oil by the tube 3. This sets up an agi 
...tation of the oil and it is thereby cooled. The 
refrigerant is drawn upwardly through the sup 

through the Outlet passages 36. 

porting. Web S through the rotor and down 
through the tubes 32. If any oil collects at the 
upper level around the stator 6, it may flow 
through the Small apertures 32a and into the re 
frigerant line so that it is carried back into the 
lower part of the chamber. Refrigerant is 
drawn, as above explained, through the several 
passageways and is compressed and passes, out 

The rotary 
pump positively pumps oil up through the helical 
groove 80 to lubricate the lower bearing and then 
up into the chamber 82 to lubricate the connect 
ing rods. Oil is also positively pumped through 
the tube. 67 and discharged into the gutter 85. 

20 

25 
cylinders and into the wrist pins which are hole . 
low as shown and which are provided each with 
an oil passage 92 for lubricating the Wrist pin 
journal. It might be said that the Wrist pins 
are each held in position by a spring clip 93. 

This flows through passageway 86 into the heli 
cal groove 8 to lubricate the upper bearing. The . 
oil is pumped upwardly by the action of the heli 
cal groove 87 and the turning of the shaft. The 
oil which flows through the outlets 90 moves 
downwardly and lubricates the piston and the 
piston Wrist pins. The elevated portions 89 per 
mit of collection of extraneous articles in the 
lower level of the gutter so that such particles 
may notflow through the passage 90. 

30 
The clip engages opposite ends of the wrist pin 
and one end is more or less keyed to the Wrist 
pin and it projects into a recess in the piston as 
shown at 93a. Thus the Wrist pin is held against 
axial movement and against rotary movement, 
and the oil hole 92 is thus held in a proper direc 
tion. 

For the purpose of lubricating the valve struc 
ture, the passage 34 is formed to intersect both 
the passage 33 for the refrigerant gases and the 
oil passage 90-9. Dividing the oil and refriger 
ant gases is a plug 96 provided with a small tube 
97. The flow of the refrigerant is indicated in 
Fig. 1, sets up sort of a Wenturi action and SOme 
of the oil vapors are drawn through the tube 
97 into the refrigerant. These oil vapors, and 
perhaps some small quantity of oil, is carried 
through the valve structure and into the con 
pressed refrigerant line. This oil may pass 
through the system but is discharged back into 
the unit as the refrigerant enters through the 
pipe 3. 
The compressor may be mounted in a suita 

ble manner and the one shown comprises a flex 
ible or vibration dampening mounting. The 
body casting may be provided with lugs foo for 
the reception of supporting pieces having a plate 
0 with a screwthreaded stud positioned in the 

lug and a body of rubber or equivalent material 
O2 having a plate 103 with a bolt or stud ar 

ranged to be secured to supporting brackets. O4. 
The rubber body O2 is, bonded to the plates O 
and 103. •. 
The inlet for the refrigerant is also provided 

with a small aperture 99 connecting the inlet 
chamber 35 to the interior of the unit. This is 
a small bleed aperture. The major part of the 
refrigerant gases enter the unit through the pipe. 
3. to thus cool the oil. In the event, however, 
that unduly high pressures develop within the 
compressor unit for one reason or another, this 
pressure may bleed back into the inlet line 
through the bleed aperture 99 and thus will not 
force oil back into the line through the tube 3. 

In the operation of the compressor expanded 
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All of the working mechanism, including the 
motor, the bearings, both upper and lower, the 
connecting rods and pistons, are disposed in a 
single undivided chamber. There is no partition . 
or dividing means within the chamber. Any ex 
cess oil which is pumped into the gutter may 
merely flow over the same and back into the 
sump in the bottom of the body casting. Not 
withstanding the fact that a sealed unit is pro 
vided, in that all working parts are in a sealed 
chamber, the valves are accessible for service or 
removal. This is done by merely closing the lines 
by the service valves 27 and 40 and then by de 
taching the valve structure which includes cap 
44, plate 43 and the valves themselves. After 
repair or replacement, the service valves may 
be opened and the apparatus is again in condi 
tion to operate. 

I claim: - 
1. In a refrigerant compressor of the sealed 

type, means forming a sealed chamber, a subt 
stantially vertically disposed crank-shaft in the 
chamber, a substantially horizontally disposed 
cylinder wtih a piston therein, a connecting rod 
substantially horizontally disposed and pivotally 
connecting the crank and piston, means support 
ing the end of the connecting rod which sur 
rounds the crank for taking the vertical load 
thereof, and a counter-balancing weight on the 
connecting rod opposite the part which extends 
to the piston for placing the center of gravity 
of the connecting rod within the confines of the 
supporting means whereby the connecting rod is 
gravitationally stable to thereby eliminate gravity 
thrust.on the piston. 

65 
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2. In a refrigerant compressor of the sealed 
type, means forming a sealed chamber, a sub 
stantially vertically disposed crank-shaft in the 
chamber, a substantially horizontally disposed 
cylinder with a piston therein, a connecting rod 
substantially horizontally disposed and connect 
ing the crank and piston, a ring positioned around 
the crank-shaft and supporting the connecting 
rod, a counter-balancing weight on the connect 
ing rod substantially opposite its extension to the 
piston arranged to place the center of gravity 
of the connecting rod substantially within the 



4 
contour of the ring whereby the connecting rod 
is gravitationally stable on the ring. 

3. In a refrigerant compressor of the Sealed 
type, a body member, closure means forming a 
Substantially Sealed chamber, 
mechanism within the chamber including a 
crank-shaft and a motor for driving the same, 

compressing 
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trically secured to the lower end of the shaft, 
supporting means under the disc for taking the 
vertical load of the shaft, means forming a 
housing for said member, a shiftable vane for 

Said crank-shaft being disposed on a substan- . 
tially vertical axis, means forming a bearing for 
the lower end of the crank-shaft, means form 
ing a bearing for an upper portion of the crank 
shaft, a combined thrust and rotary pump mem 
ber for the lower end of the crank-shaft for 
taking the vertical load and non-rotatably and 
eccentrically connected to the crank-shaft, means 

O 

5 
forming a housing for the thrust member, a 
Spring pressed vane having a wiping contact with 
an edge of the eccentric thrust member whereby 
a rotary pump is formed, means for conducting 
lubricating oil to the inlet side of the vane, and 
a conduit connected to the other side of the 
vane and extending upwardly for discharging 
lubricating oil to the upper bearing. 

4. In a refrigerant compressor of the Sealed 
type, a body member, a closure member forming 
With the body member, a Substantially Sealed 
chamber, compressing mechanism within the 
chamber including a crank-shaft and a motor 
for driving the same, said crank-shaft being dis 
posed on the substantially vertical axis, means 
forming a bearing for the lower end of the crank 
shaft, means forming a bearing for an upper 
portion of the crank-shaft, a combined thrust 
and rotary pump member for the lower end of 
the crank-shaft for taking the vertical load and 
non-rotatably and eccentrically connected to the 
crank-shaft, means forming a housing for the 
thrust member, a spring pressed vane having a 
wiping contact with an edge of the eccentric 
thrust member whereby a rotary pump is formed, 
means for conducting lubricating oil to the inlet 
side of the vane, and a conduit connected to the 
other side of the vane and extending upwardly 
for discharging lubricating oil to the upper bear 
ing, and a helical groove associated with the 
lower bearing of the crank-shaft and opening 
on the outlet side of the vane for the pumping 
of oil through the lower bearing. 

5. In a refrigerant compressor of the Sealed 
type, a body member, a closure member forming 
with the body member, a substantially sealed 
chamber, compressing mechanism within the 
chamber including a crank-shaft and a motor 
for driving the same, said crank-shaft being dis 
posed on the substantially vertical axis, the body 
having an opening therein with a bearing for 
the lower end of the crank-shaft, the axial length 
of Said bearing being less than that of the open 
ing, means forming a bearing for an upper part 
of the shaft, a combined thrust and pump mem 
ber non-rotatably and eccentrically secured to 
the lower end of the shaft and operating in said 
opening at the end of the bearing whereby the 
walls of the opening form a pump housing, a 
shiftable vane wiping the edge of the thrust 
member, whereby a rotary pump is provided, an 

20 

wiping the edge of the eccentric member, means 
for introducing oil on One side of the vane, one 
or more outlets for lubricating oil on the op 
posite side of the vane, and means for conduct 
ing the lubricating oil from the outlets to parts 
to be lubricated. . . 

7. In a refrigerant compressor, means provid 
ing a sealed chamber, a body member, an oil 
sump, formation in the chamber, said body hav 
ing an Opening therein, a bearing in the open 
ing, a shaft journaled in the bearing and dis 
posed substantially on a vertical axis, said, bear 
ing being axially shorter than the opening, a 
combined thrust disc and pump member eccen 
trically Secured to the lower end of the shaft 
and Operating in the opening at the end of the 
bearing, whereby the walls of the opening form 
a pump housing, said disc resting upon a portion 

25 
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of the body member to take the vertical load of 
the shaft, three slots in the body member and 
opening into Said pump housing, a spring pressed. 
vane in one slot arranged to wipe and follow 
the edge of the eccentric member, means for 
conveying oil from the sump to one of the side 
slots and constituting an oil inlet, the other side 
slot constituting an oil outlet, and means for 
conducting oil from the outlet to parts to be 

35 
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4. 

5 

lubricated. 
8. In a refrigerant compressor of the sealed 

type, a body member having a bottom enlarge 
ment provided with a bearing, a shaft having 
its lower end journaled in the bearing and ar 
ranged to run substantially on a vertical axis, 
said shaft having a crank, a ring surrounding 
the crank and resting upon the enlargement, 
said crank being positioned above the enlarge 
ment to form a space confined by the ring, a 
paSSage extending upwardly in the crank, one 
or more connecting rods on the crank, another 
passage extending to the surface of the crank, 
and means for pumping lubricating oil upwardly 
through the bearing into said space confined by 
the ring and upwardly in the passage in the 
crank and out through the other passage for 
lubricating purposes. 

9. In a refrigerant compressor of the sealed 
type, means forming a Substantially sealed 
chamber, a crank-shaft arranged to run sub 
stantially on a vertical axis, means forming a 
bearing for the lower end of the crank-shaft, a 

55 

60 

web structure in the chamber for supporting a 
bearing for an upper portion of the shaft, said 
web structure having a raised formation extend 
ing around the bearing forming a gutter, means 
for pumping oil from the lower part of the chan 
ber upwardly and for discharging the same into 
the gutter, excess oil being adapted to overflow 
the gutter, a passageway in the bearing support 
leading from the gutter to the lower portion of 

inlet for lubricating oil on one side of the vane, 
an outlet for oil on the other side of the vane, 
and a conduit extending from the outlet up 
wardly and arranged to discharge oil for the 
lubrication of the upper bearing. 

6. In a refrigerant compressor, a shaft ar 

70 

ranged to run Substantially on a vertical axis, a . 
combined thrust bearing and pump member in 
the form of a disc non-rotatably and eccen 78 

the upper bearing, and a helical groove asso 
ciated with the upper bearing for the movement 
of oil upwardly through the bearing for lubri 
cating purposes. 

10. In a refrigerant compressor of the sealed 
type, a body member, means forming a substan 
tially sealed chamber, a horizontally disposed 
cylinder in the body member, inlet and outlet 
means for refrigerant, compressing mechanism 
including a motor and crank-shaft disposed 
within the chamber with the motor disposed in 
the upper part of the chamber and, with the 
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crank-shaft disposed substantially on a vertical 
axis, means on the body member above the cyl 
inder and below the motor for Supporting a bear 
ing for the shaft, said supporting means includ 
ing a gutter formation, means for pumping lub 
ricating oil from the lower portion of the body 
upwardly and for discharging it into the gutter, 
and a passageway extending downwardly from 
the gutter and opening into the cylinder for the 
lubrication of the piston and cylinder. 
1. In a compressor of the Sealed type, a body 

member, means forming a substantially closed 
chamber, a motor and compressing mech 
anism in the chamber and including a cylinder 
and piston, an inlet for refrigerant, an outlet for 
refrigerant, inlet and outlet valves for the cyl 
inder, a passageway for refrigerant gases lead 
ing from the interior of the unit to the cylinder, 
a lubricant passageway for feeding lubricant to 
an operating part, and means including a rela 
tively small opening interconnecting the refrig 
erant passageway, and lubricant passageway, 
whereby movement of the refrigerant gases 
draws oil vapors through said relatively small 
opening for conveying the same to the cylinder 
valve mechanism for lubricating the same. 

12. In a compressor or the like, a conduit for 
a fluid such as lubricating oil or the like com 
prising, a body member formed with an Opening 

10 
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S 
having an enlarged part, the walls of the en 
larged part having roughened surfaces, a tube 
extending in the opening and having a portion 
disposed in the large part of the opening and 
expanded therein with the roughened formation 
forming a corresponding and interfitting forma- . 
tion on the exterior of the expanded part to lo 
cate and hold the tube in position. 

13. In a refrigerant compressor, means pro 
viding a sealed chamber, a body member, an oil 
sump formation in the chamber, said body mem 
ber having a wall in which a shaft is journaled, 
an eccentric pump member on the end of the 
shaft, means forming a housing for the pump 
member including the Wall and closure plate, 
three milled slots in a housing member and lead 
ing into the housing, one side slot being con- . 
nected to an oil inlet, one side slot to an outlet 
and the intermediate slot having a wane posi 
tioned therein for wiping the edge of the eccen 
tric pump member, a gasket between the Wall 
and the plate and formed with an opening Which 
Substantially bridges the inlet slot and the inter 
mediate slot to form a communication between 
the inlet slot and the back of the Vane to pre 
vent trapping of oil in the intermediate slot back 
of Said vane. 
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