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ABSTRACT: A four cylinder compressor has its cylinders 
radially spaced 90° around a crankshaft and arranged as two 
pairs of coaxial opposed cylinders, the two pairs being slightly 
offset along the axis of the shaft, the two cylinders of each pair 
having individual pistons rigidly connected by means includ 
ing a transverse yoke drivable by the crankshaft through an in 
terposed slide. The diecast cylinder body has a necked closure 
at one end which supports internally the driveshaft seal and 
front crankshaft bearing and carries externally the drive pulley 
bearing and magnetic clutch. At its other axial end a sealed 
and chambered closure assembly defines the discharge 
plenum and oil sump and carries the rear bearing which jour 
nals a disc which defines the rear throw of the crankshaft. In 
dividual heads and discharge valve plates are on the cylinders. 
Intake valves are in the pistons. Lubrication is through a capil 
lary tube from a high pressure oil sump in the discharge 
plenum via a low pressure oil chamber behind the crankshaft. 
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COMPRESSOR 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved compact, 
high-efficiency refrigeration compressor especially adapted 
for use in automotive air-conditioning systems. Important ob 
jects of the invention include the provision of such compressor 
which can be mounted in various positions so that the unit is 
adaptable to different vehicle installations, and the provision 
of a unit which is very compact in proportion to its output, in 
expensive to construct, extremely rugged and reliable, and 
relatively free from noise vibration and equipped with im 
proved lubricating means. 
Other objects and advantages will become apparent upon 

consideration of the present disclosure in its entirety. 
DESCRIPTION OF THE FIGURES OF DRAWING 

FIG. 1 is a central longitudinal sectional elevational view of 
a compressor constructed in accordance with the present in 
vention; 
FIG. 2 is a top plan view thereof; 
FIG. 3 is a rear elevational view with the rear cap and end 

cover removed; 
FIG. 4 is a view similar to FIG. 1 showing another embodi 

ment of the invention; 
FIG. 5 is a rear elevational view with the rear closure 

removed; and 
FIG. 6 is a front view. 

DETAILED DESCRIPTION OF PREFERRED FORMS OF 
THE INVENTION 

Certain features of the lubricating means discussed herein 
are also disclosed in our copending application Ser. No. 
767,030, filed Sept. 9, 1968, as a continuation of application 
Ser. No. 713,581, filed Mar. 8, 1968. 

Referring now to the drawing, reference character 10 
designates generally the diecast body of the compressor. The 
body is provided with two pairs of opposed axially aligned 
cylinders arranged upon axes which are perpendicular to each 
other and to the axis of the crankshaft 20 and comprising, with 
the compressor in the position shown, top and bottom cylin 
ders 11, 12 aligned on a vertical axis and transverse cylinders 
13, 14 aligned on a horizontal axis. The transverse cylinders 
are offset forwardly from the vertical cylinders sufficiently so 
that the driving yokes 25, 26 for the two pairs of cylinders may 
be positioned side-by-side on the same throw 21 of the 
crankshaft. The compressor body has an integral front wall 15 
which supports a main front crankshaft bearing 16. The rear 
end of the crankshaft is formed by an initially separate cylin 
drical portion 22 fixed to the throw and journaled in a concen 
tric reentrant bearing wall 31 formed as an integral extension 
of the compressor rear closure 30. Closure 30 is accurately 
fitted in a large bore 32 in a rear wall portion 35 which is in 
tegral with the body casting, and is retained therein by a snap 
ring 36. 
The crankshaft extends forwardly through bearing 16 and 

through a front extension member 39 which forms a rigid ex 
tension of the front wall 15 and contains an inlet manifold 
chamber 43 within an enlarged rear portion 41 thereof and 
which is secured by capscrews 42 to the front wall 15. Suction 
gas is delivered to inlet manifold chamber 43 via inlet fitting 
44 and is conducted from chamber 43 into the interior of the 
compressor through port 45 in front wall 15. The interior sec 
tion 41 defines a seal chamber 46 containing a conventional 
shaft seal assembly 47. 
A neck portion 40 integral with chambered section 41 ex 

tends forwardly around the shaft and carries pulley bearing 
52. Secured on the projecting end of the shaft 20 is the driven 
element 48 of a magnetic clutch assembly generally 
designated 50, the details of which do not form a part of the 
present invention. Pulley 51 is journaled on the antifriction 
bearing assembly 55 and is contoured to extend freely around 
the annular solenoid or coil 52 of the magnetic clutch. Coil 52 
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2 
is supported by a web 53 from member 40, 41. Energization of 
the coil 52 pulls the armature 54 against and couples it to the 
web 53 of the pulley to drive the compressor, as will be un 
derstood. 
Each piston comprises a diecast body portion 60 which is 

axially short, fitted with a sealing ring 61 and has an integral 
inwardly extending neck 62 attached by a screw 63 to a boss 
64 on yoke 25, as shown in section in cylinder 11 in FIG. 1. A 
slide block 65 in the yoke is rotatably fitted on crank throw 
21. The symmetrically opposite boss portion 66 of the yoke 25 
is connected in like fashion to the opposed piston in the 
cylinder 12. The yoke 26 for the horizontal pistons is similarly 
actuated from the crank throw 21 via slide block 67. A coun 
terbalance 70 on the crankshaft offsets the inertial forces. 

Suction gas enters the inner ends of the cylinders, all of 
which open into the annular space 72 defined by the housing 
at the forward end thereof. The pistons are provided with inlet 
ports 74, an inlet reed valve 75 for all of its ports being carried 
by each piston, to which it is secured by the screw 63. Out 
ward movement of the piston forces the gas past valve plate 77 
and outlet valves 78 into head chamber 80 from which the gas 
flows to the rear of the compressor via passages 82 and 83 in 
the body casting and rear wall 30 respectively, and into the 
discharge plenum chamber 84 defined by rear end cap 85 
which is secured by the central cap screw 86 to rear wall 30. 
The passage 83 is located at a position which will be above the 
oil level in chamber 84 in whichever position the compressor 
is mounted. Any oil which travels through the system is swept 
out of the cylinders by the velocity of the gas, but the velocity 
drops as the gas enters the relatively large chamber 84, so that 
the oil tends to separate, fall out and remain in the bottom of 
chamber 84. Discharge gas is taken from an upper portion of 
chamber 84 via outlet fitting 88. 

Oil for lubrication of the compressor is taken from the bot 
tom of chamber 84 via screen 90 and capillary tube 91, which 
meters the flow of lubricant. Capillary tube 91 delivers the oil 
into an annular chamber 92 formed in the inner surface of wall 
30 and facing the interior of the crankcase area of the com 
pressor but substantially closed by the rotating crankshaft rear 
disc portion 22. An oil hole 95 in crank throw 21 is open at its 
left end into and orbits in communication with chamber 92 
and communicates with other passages 96, 97 leading to bear 
ing 16 and seal chamber 46 for lubrication to these parts. The 
seal chamber is vented back to the crankcase by vent passage 
98. 

If it is desired to mount the compressor in a different posi 
tion, for example, with cylinders 13-14 vertical and cylinders 
11-12 horizontal, the end cap 85 may be turned 90, and the 
capillary tube may be bent sufficiently, due to the fact that it 
has several convolutions, so as to place the inlet screen 90 at 
the bottom with the compressor in its intended mounting posi 
tion, the discharge fitting being moved to a high point by the 
turning of the plenum cap 85. The front extension member 39 
may also be turned to and reinstalled in different positions de 
pending upon the intended mounting of the compressor. 

In the embodiment of the invention shown in FIG. 4, the 
overall length of the compressor is substantially shortened. 
The inlet and outlet fittings 144-188 respectively are 
mounted directly on one of the heads 181. A separate member 
139 defines the front wall portion 115 and neck portion 140 is 
integral therewith, member 139 being secured to the open 
front of the body by a series of capscrews 142. The magnetic 
clutch solenoid 150 and pulley 151 are similarly carried on the 
front wall portion and neck respectively, but the drive flange 
148, which carries the armature 154 by means of flat leaf 
springs in a well-known manner, is secured to the shaft 120 by 
axially adjustable means. The shaft has parallel flats 220 on 
opposite sides at its forward end and is divided into two sec 
tions by a diametric slot 221 parallel to the flats. Prior to 
slotting, the end of the shaft is axially drilled and tapped with a 
tapered pipe thread, and a tapered screw plug 222 is inserted 
to act as a wedge. When the plug is tightened, the sections on 
opposite sides of the flat are spread to tightly grip and position 
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flange 148, the axial hole in which conforms to the size and 
shape of, and has a slip fit on, the flatted undistorted shaft. 
Other components of this embodiment are designated by 
reference numerals corresponding to those used in connection 
with similar components of the first embodiment but 100 in 
tegers higher, and detailed redescription of many of the parts 
will not be required. 

In the first embodiment the main components are assem 
bled into the compressor from the rear, while in the second 
embodiment they are installed from the front. In both embodi 
ments, however, the seal is accessible from the front. The jour 
naled rear portion 122 of the crankshaft in the second em 
bodiment also includes a counterweight portion 171. The 
yokes are installed on the crank throw before the journaled 
rear portion of the shaft is attached, the journaled portion 22 
or 122 is then attached, the shaft and yokes are positioned in 
the compressor body, and the pistons are installed and at 
tached through their respective cylinders. 
The head chambers of the bottom and horizontal cylinders 

of the second embodiment are connected to the discharge 
plenum chamber 184 above the oil level bypassages 201, 202, 
203 cored in the body 110 and discharging into a central cir 
cular chamber 204 formed partly in the body and partly in 
rear closure 185. Chamber 204 is isolated from plenum 184 by 
mating annular wall portions 205, 206, 207 except for com 
munication via an opening 210 at the top. A reentrant 
discharge tube 212 extends from outlet fitting 188 into 
passages 182, 183 to shield the outlet from entrained oil. 
Although it will be seen that alteration of the second em 

bodiment after manufacture to permit its installation in dif. 
ferent positions is not as readily effected as in the case of the 
first embodiment, the symmetry of this d-esign is such that 
compressors essentially identical but arranged for installation 
in different positions can readily be manufactured on the same 
tooling. If it is desired to install the second embodiment in a 
position corresponding to rotation clockwise 90'from the 
position shown in FIG. % (the side at the right of FIG. 5 then 
becoming the bottom) the passage 210 and the outlet tube 
212 will still be well above the oil level in the sump so that 
satisfactory operation in this position will ensue. 

It will also be noted that although in the second embodi 
ment the valve plates 177 are clamped under the cylinder 
heads 181 in the usual manner, the valve plate 77 of the first 
embodiment are relatively thin, of disc form, and secured only 
at their centers to the central reentrant boss 87 on the head 81 
which also positions the outlet valve 78. Valve plates 77 are 
apertured in the normal manner, are of such stiffness that they 
remain seated during normal operation, but can flex in event 
of oil slugging and thereby act as supplemental oil-relief valv 
ing. The spacer 79 between the valve 78 and valve plate 77 
prevents surface tension of the oil between the valve and valve 
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4 
plate from interfering with the action of the valve. 

This Detailed Description of Preferred Forms of the Inven 
tion, and the accompanying drawings, have been furnished in 
compliance with the statutory requirement to set forth the 
best mode contemplated by the inventors of carrying out the 
invention. The prior portions consisting of the Abstract of the 
Disclosure and the Background of the Invention are furnished 
without prejudice in an effort to comply with administrative 
requirements of the Patent Office. 
We claim: 
1. In a refrigeration compressor comprising a pair of op 

posed axially aligned reciprocatory pistons, a crankshaft 
rotatable on an axis between the pistons and perpendicularly 
intersecting the common axis thereof, a Scotch yoke for ac 
tuating both pistons, a cross-slide in the yoke, and a crank 
throw on the crankshaft rotatably fitted in the slide, the novel 
ty which comprises means for supporting and lubricating the 
crankshaft and connected parts including a housing structure 
having a bearing support at one end of the crankshaft, a low 
pressure lubricant chamber communicating with said end of 
the crankshaft, a rotatable male bearing portion of said 
crankshaft and having an oil RS communicating with said 
chamber, and means for feeding oil to said chamber and then 
to said passage and for regulating the pressure therein, includ 
ing a high pressure oil sump pressurized by the full output 
pressure of the compressor and a capillary tube having a 
uniform diameter which is small in proportion to its length 
connecting said sump to said chamber. 

2. A compressor as defined in claim 1 wherein a portion of 
said chamber is formed by a recess in said male bearing por 
tion. 

3. A compressor as defined in claim 1 wherein the diameter 
of the male bearing portion exceeds the diameter of the orbit 
of the crank throw and a portion of said chamber is formed by 
a recess in said male bearing portion. 

4. In a refrigeration compressor of the externally driven 
type, a body having front, central and rear sections, a shaft 
rotatably supported in the body and projecting from the front 
section, an inlet chamber closed by the front section, com 
pression means in the central section, a high pressure outlet 
chamber closed by the rear section and having an oil sump 
therein, and means for lubricating operative components of 
the compressor including a low pressure oil chamber, pressure 
reducing oil feed means powered by pressure in the outlet 
chamber and connecting the sump to the low pressure 
chamber, and means for conducting oil from the low pressure 
chamber to the operative components. 

5. A compressor as defined in claim 4 wherein said oil feed 
means comprises a restricted capillary tube connecting the 
sump to the low pressure oil chamber. 
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