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8 Claims. (C. 230-58) 

This invention relates to compressors of the light run 
ning, multistage type, particularly suitable for use in 
compressing refrigerant fluids required for refrigerating 
and/or air conditioning equipment. 
The main objects of this invention are to provide an 

improved form and arrangement of the piston-recipro 
cating mechanism driven by a vertically disposed semi 
sealed motor mounted over the piston-cylinder com 
pressing mechanism; to provide an improved arrangement 
and location of an eccentric drive for effecting the recip 
rocation of the piston unit and insuring an appropriate 
lubrication thereof; and to provide an improved motor 
mounting and eccentric-driven piston unit of this kind 
which is simple in construction, compact in arrangement, 
light running in operation, and economical to manu 
facture. 

Embodiments of this invention are shown in the accom 
panying drawings in which: 

Figure 1 is a sectional elevation of an improved com 
pressor with one form of piston reciprocating mech 
anism constructed in accordance with this invention; 

Fig. 2 is a vertical sectional detail of the motor-shaft 
piston drive taken on the plane of the line 2-2 of Fig. 1; 

Fig. 3 is another vertical sectional detail taken on the 
plane of the line 3-3 of Fig. 2; - 

Fig. 4 is a horizontal sectional detail taken on the plane 
of the line 4-4 of Fig. 1; 

Fig. 5 is a horizontal sectional detail of the piston unit 
taken on the plane of the line 5-5 of Fig. 1; 

Fig. 6 is a view similar to Fig. 2 but showing a modi 
fication of the lower end of the motor-shaft; 

Fig. 7 is a fragmentary detail of a modified arrange 
ment of the motor-shaft piston drive; 

Fig. 8 is a transverse sectional detail taken on the plane 
of the line 8-8 of Fig. 7. 

Fig. 9 is a somewhat enlarged, side-elevational view of 
another adaptation of a motor-shaft piston-drive; 

and 
Fig. 11 is a sectional detail of the same taken on the 

plane of the line 11-11 of Fig. 9. 
The essential concept of this invention involves a hori 

Zontally-reciprocating piston unit for a multistage com 

Fig. 10 is a plan view of the eccentric and piston unit; 
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pressor eccentric-driven from a semi-sealed, vertically 
disposed motor mounted directly over the cylinder-piston 
mechanism, the eccentric being so positioned as to splash 
lubricant onto the internal relatively moving parts. 
An improved light running multistage compressor em 

bodying the foregoing concept comprises a supporting 
base A mounting a pair of opposed axially alined cylin 
ders B and C wherein a dual piston unit D is reciprocated 
by an eccentric mechanism. E driven by a motor F verti 
cally disposed directly above the cylinders and semi-sealed 
within a hood G. 
Three adaptations of this improved form of eccentric 

mechanism E are described and illustrated, one in Figs. 
1 to 5, another in Figs. 7 and 8, and a third in Figs. 9-11. 
The supporting base A, for any of these three adapta 
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2 
tions, includes a plate 11, whereon is arranged a motor 
shaft bearing 12, a surrounding housing shell 13, whereon 
the cylinders B and C are integrally formed, and a com 
bination top-closure and motor-mounting plate 14. 
The plates 11 and 14 may be of any suitable form such 

as machined steel rollings or castings. The housing shell 
13 generally would be a machined casting. 
The motor-shaft bearing 12, with a sleeve 16, is formed 

with a hub 15 extending axially upward from a disk 17 
and braced thereon by reinforcing webs 18. The housing 
shell 13 is bolted to the plate 11 by machine screws 19 
with a rim 21 on the disk 17 interposed and fluid-sealed 
with a gasket 22. The housing shell 13 thus provides a 
chamber for containing a quantity of lubricant L., usually 
at a level such as to submerge a part of the eccentric 
means E for the first and second adaptations so that dur 
ing the operation of the compressor the lubricant will be 
splashed up onto the piston unit D to insure its proper 
lubrication in the cylinders B and C. The closure plate 
14 is secured to the top of the housing shell 13 by ma 
chine screws 23 with an interposed fluid-seal gasket 24. 
The cylinders B and C here are shown cast integral 

with the housing shell 13 in opposed axially alined rela 
tionship. These are more or less conventional construc 
tions formed with heat-dissipating fins 26 and provided 
with the usual cylinder heads 27 and 28. These heads 
are secured in appropriately sealed position on the respec 
tive cylinders B and C by machine screws 29 and equipped 
with recessed check valves 31, the specific form and char 
acter of which is disclosed in copending application Serial 
No. 441,907 filed July 7, 1954. These heads 27 and 28 
have connected thereto the respective inlet and outlet con 
duits 32 and 33 forming a part of the line through which 
the refrigerant or other fluid circulates. 
The bores of the cylinders B and C, as is most clear 

from Fig. 1, are of different diameters, cylinder B serving 
as the initial and low-compression cylinder and cylinder 
C serving as the secondary and high-compresison 
cylinder. 
The piston unit D is a machined casting formed with 

heads 34 and 36 connected by an intervening body part 
37, the heads being dimensioned to fit the bores of the 
cylinders B and C respectively. These heads 34 and 36 
are equipped with the usual rings 38. A spring-pressed 
pin 39, extending into the slot 41 in the piston unit D, 
holds the piston unit against turning in the cylinders B 
and C. 
The piston heads 34 and 36, for each of the adapta 

tions, are recessed at 42 and 43 to receive removable 
check valves 44 similar to the check valves 31. These 
recesses 42 and 43 are connected by a channel 46 extend 
ing longitudinally through the piston body part 37. In 
the adaptations shown in Figs. 1 and 5 and 9 to 11, the 
channel 46 extends around a slot 47 formed at the middle 
of the body part 37 of the piston unit D to accommodate 
the motor shaft 48. In the adaptation shown in Fig. 7, 
this channel 46 is indicated only in Fig. 8 and extends 
along the axis of the piston. 
The eccentric means E, as shown in Figs. 1 to 5, is of 

a more or less conventional form, involving a grooved 
disk 49 with its hub 51, a collar 52, and a piston-unit 
connection 53. The disk 49 is keyed to the shaft 48 by 
a pin 54 (see Figs. 1 and 2) extending through the hub 51. 
The connection 53, as shown in Figs. 1, 3 and 4, in 

volves a pin 55 secured by a nut 56 to an arm 57 on the 
collar 52 and mounting a split yoke 58 (see Fig. 3) seated 
in a groove 59 (see Figs. 3 and 5) adjacent one end of 
the piston body part 37. The two parts of the yoke 58 
are secured in embracing position on the piston unit D 
by machine screws 61 and 62 (see Fig. 3). 

In the adaptation shown in Figs. 7 and 8, the pin 55'., 
because the eccentric means E is offset at one side of the 
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piston unit D, has its free or upper end seated in a groove 
63 in the body part 37 of the piston unit D. 

In the adaptation shown in Figs. 9-11, the piston unit 
D, has its central portion recessed at 73 along the axis 
thereof between the piston heads 34 and 36 and formed 
with a slot 47. A collar 74, embracing a disk 75 is 
formed on the end of an arm 76 which is hinged on a 
wrist pin 77 in the adjacent end of the larger piston head 
34. The eccentric disk 75 is secured to the motor shaft 
48 by a key pin 78, and the swinging of the arm 76 in 
the recess 73 effects the reciprocation of the piston unit 
D as the collar 74 responds to the motor driven disk 75. 
When the level of the lubricant L in the housing shell 

13 is above the eccentric means E, as shown in Figs. 1 to 
5 or 7 and 8, the eccentric means E not only is well lubri 
cated but it splashes lubricant up onto the piston unit D 
and insures lubrication of the contacting and relatively 
moving surfaces of the piston heads 34 and 36 and the 
bores of the cylinders B and C. Where the lubricant L 
is not maintained at a level above the disk 49 and collar 
52 of the eccentric means E, as shown in the first two 
adaptations, or where the lubricant level cannot be so 
maintained in the third adaptation, it is necessary to 
provide for a feeding of lubricant up to the eccentric 
means E and the piston unit D. This may be accom 
plished by the formation of spiral grooves 67 in the 
motor-shaft 48 (see Fig. 6). 
The motor F is a standard type with a housing 64 of 

such external form, at least on one end, as to set squarely 
on the closure plate 14 and permit its being anchored 
thereto by machine screws 66 (see Fig. 1). An "Oili e" 
bearing 65 is arranged in the plate 14 for the motor-shaft 
48 to insure its proper lubrication and prevent the lubri 
cant from the shell 13 entering the motor housing 64. A 
conventional capacitor 69, normally mounted directly on 
the motor housing 64, is, in this case, mounted on the 
exterior of the hood G so that in the event of any gas 
leaks, from the housing well into the interior of the hood 
G, there could be no ignition of the gas and a possible 
explosion with resulting damage to the compressor unit 
and the mechanism wherewith it was operatively associ 
ated. - - - - - 

The hood G may be made of any suitable material and 
of a form to fit over the motor F. When bolted to the 
closure 14 by machine screws 71 with an interposed gasket 
72, the hood G provides a removable seal for the motor. 
The herein shown compressor, embodying this inven 

tion operates as follows: 
The parts all being properly assembled and the motor 

F plugged into a source of power, the rotation of the 
shaft 48 causes the eccentric means E to effect a rapid 
recirculation of the piston unit D. The refrigerant, or 
other fluid, is drawn into the cylinder B through the inlet 
32 during one stroke of the piston unit D, whereupon the 
reverse movement of the piston unit D compresses the 
refrigerant causing it to pass through the channel 46 into 
the cylinder C, so that the return stroke of the piston unit 
D further compresses the refrigerant and forces it out 
through the outlet 33 to the point of its intended use. 
The movement of the eccentric means E, shown in 

Figs. 1 to 5 and 7 and 8, in addition to causing the re 
ciprocation of the piston unit D, also splashes lubricant 
up onto the piston unit D from where it tends to flow out 
along the piston unit to lubricate the contacting surfaces 
of the piston heads 34 and 36 and respective cylinders 
B and C. - - - - - - - - - - - 

It is to be understood that numerous details may be 
altered or omitted without departing from the spirit of 
this invention as defined by the following claims. 

I claim: 
1. A compressor comprising, a vertically-disposed sup 

porting base forming a lubricating well, a motor-shaft 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and connected at their respective outer ends 
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4. 
with conduits forming a part of a refrigerant flow line, a 
reciprocable piston unit having piston heads fitting the 
respective cylinders for effecting compression therein, 
the piston unit having an internal channel extending 
longitudinally thereof and affording communication be 
tween the respective cylinders, check-valve means in the 
piston-unit channel for controlling the refrigerant flow 
therethrough, a motor mounted on a vertically-disposed 
axis above the cylinders and having the motor-shaft ex 
tending below the cylinders with its lower end journaled 
in the base bearing, and a single eccentric journaled on 
the shaft and operatively connected to the piston unit to 
cause the opposite reciprocation thereof and thereby 
effect a direct flow of refrigerant from one cylinder to 
the other through the piston-unit channel. 

2. A compressor comprising, a vertically-disposed 
supporting base forming a lubricating well, a motor 
shaft bearing fixed on the base internally thereof, trans 
versely-disposed axially-spaced and -alined cylinders in 
tegrated with the base and extending exteriorly of the 
base, the cylinders being connected at their respective 
outer ends with conduits forming a part of a refrigerant 
flow line, a reciprocable piston unit having piston heads 
fitting the respective cylinders for effecting compression 
therein, the piston unit having an internal channel ex 
tending longitudinally thereof and affording communica 
tion between the respective cylinders, check-valve means 
in the piston-unit channel for controlling the refrigerant 
flow therethrough, a motor mounted on a vertically 
disposed axis above the cylinders and having the motor 
shaft extending below the cylinders with its lower end 
journaled in the base bearing, and a single eccentric jour 
naled on the shaft and operatively connected to the pis 
ton unit to cause the opposite reciprocation thereof and 
thereby effect a direct flow of refrigerant from one cylin 
der to the other through the piston-unit channel. 

3. A compressor comprising, a vertically-disposed Sup 
porting base forming a lubricating well, a motor-shaft 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and extending exteriorly of the base and 
having external radially-disposed heat-dissipating fins 
formed thereon, the cylinders being connected at their 
respective outer ends with conduits forming a part of 
a refrigerant flow line, a reciprocable piston unit having 
piston heads fitting the respective cylinders for effecting 
compression therein, the piston unit having an internal 
channel extending longitudinally thereof and affording 
communication between the respective cylinders, check 
valve means in the piston-cylinder channel for control 
ling the refrigerant flow therethrough, a motor mounted 
on a vertically-disposed axis above the cylinders and 
having the motor-shaft extending below the cylinders with 
its lower end journaled in the base bearing, and a single 
eccentric journaled on the shaft and operatively con 
nected to the piston unit to cause the opposite reciproca 
tion thereof and thereby effect a direct flow of refrigerant 
from one cylinder to the other through the piston-unit 
channel. 

4. A compressor comprising, a vertically-disposed sup 
porting base forming a lubricating well, a motor-shaft 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and connected at their respective outer 
ends with conduits forming a part of a refrigerant flow 
line, a reciprocable piston unit having piston heads fitting 
the respective cylinders for effecting compression there 
in, the piston unit having an internal channel extend 
ing longitudinally thereof and affording communication 
between the respective cylinders, check-valve means in 
the piston-cylinder channel for controlling the refrigerant 
flow therethrough, a motor mounted on a vertically-dis 
posed axis above the cylinders and having the motor 
shaft extending below the cylinders with its lower end 
journaled in the base bearing, and a single eccentric jour 
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naled on the shaft below the cylinder-piston-unit mech 
anism within the lubricating well and operatively-con 
nected to the piston unit to cause the opposite recipro 
cation thereof and thereby effect a direct flow of refrig 
erant from one cylinder to the other through the pis 
ton-unit channel. 

5. A compressor comprising, a vertically-disposed sup 
porting base forming a lubricating well, a motor-shaft 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and connected at their respective outer ends 
with conduits forming a part of the refrigerant flow line, 
a reciprocable piston unit having piston heads fitting the 
respective cylinders for effecting compression therein, 
the piston unit being formed with a motor-shaft opening 
medially thereof and having an internal channel extend 
ing longitudinally of the piston unit and affording com 
munication between the respective cylinders, check-valve. 
means in the piston-unit channel for controlling the 
refrigerant flow therethrough, a motor mounted on a 
vertically-disposed axis above the cylinders and having 
the motor-shaft extending through the piston unit open 
ing and below the cylinders with its lower end journaled 
in the base bearing, and a single eccentric journaled on 
the shaft and operatively connected to the piston unit 
to cause the opposite reciprocation thereof and thereby 
effect a direct flow of refrigerant from one cylinder to 
the other through the piston-unit channel. 

6. A compressor comprising, a vertically-disposed sup 
porting base forming a lubricating well, a motor-shaft 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and connected at their respective outer ends 
with conduits forming a part of a refrigerant flow line, a 
reciprocable piston unit having piston heads fitting the 
respective cylinders for effecting compression therein, the 
piston unit being formed with a motor-shaft opening 
medially thereof and having an internal channel extend 
ing longitudinally of the piston unit and affording com 
munication between the respective cylinders, check-valve 
means in the piston-unit channel for controlling the re 
frigerant flow therethrough, a motor mounted on a ver 
tically-disposed axis above the cylinders and having the 
motor-shaft extending through the piston unit opening 
and below the cylinders with its lower end journaled in 
the base bearing, a single eccentric journaled on the 
shaft, and a yoke embracing the piston-unit and having 
a swivel connection to the eccentric to cause the opposite 
reciprocation of the piston-unit and thereby effect a direct 
flow of refrigerant from one cylinder to the other through 
the piston-unit channel. 

7. A compressor comprising, a vertically-disposed sup 
porting base forming a lubricating well, a motor-shaft 

10 

5 

20 

25 

30 

35 

40 

45 

50 

6 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and connected at their respective outer ends 
with conduits forming a part of a refrigerant flow line, 
a reciprocable piston-unit having piston heads fitting the 
respective cylinders for effecting compression therein, the 
piston-unit having an internal channel extending longi 
tudinally thereof and affording communication between 
the respective cylinders, check-valve means in the piston 
unit channel for controlling the refrigerant flow there 
through, a motor mounted on a vertically-disposed axis 
above the cylinders and having the motor-shaft extend 
ing below the cylinders with its lower end journaled in 
the base bearing, the piston unit having a longitudinal 
slot formed medially in the face thereof, a single eccentric 
journaled on the shaft at one side of the piston-unit, and 
a pin on the eccentric extending into the piston-unit slot 
to cause the opposite reciprocation of the piston-unit and 
thereby effect a direct flow of refrigerant from one cylin 
der to the other through the piston-unit channel. 

8. A compressor comprising, a vertically-disposed sup 
porting base forming a lubricating well, a motor-shaft 
bearing fixed on the base internally thereof, transversely 
disposed axially-spaced and -alined cylinders integrated 
with the base and connected at their respective outer 
ends with conduits forming a part of a refrigerant flow 
line, a reciprocable piston unit having piston heads fitting 
the respective cylinders for effecting compression there 
in, the piston unit being centrally recessed and slotted 
medially along its axis and having an internal channel 
extending longitudinally of the piston-unit and afford 
ing communication between the respective cylinders, 
check-valve means in the piston-unit channel for con 
trolling the refrigerant flow therethrough, a motor 
mounted on a vertically-disposed axis above the cylinders 
and having the motor shaft extending through the pis 
ton-unit slot below the piston-unit and journaled in the 
base bearing, a rocket arm hinged to the piston-unit 
within the piston-unit recess, and an eccentric journaled 
on the motor shaft and connected to the rocker arm to 
cause the opposite reciprocation of the piston-unit and 
thereby effect a direct flow of refrigerant from one cylin 
der to the other through the piston-unit channel. 
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