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UNITED STATES 

2,018,521 

PATENT OFFICE 
2,018,521 

REFERGERATING APPA BATUS 
Edward Beitman, Detroit, Mich., assignor to Kel 
vinator Corporation, Detroit, Mich., a corporas - 
tion of Michigan 

Application February 13, 1933, Serial No. 656,415 

5 Claims. (C1. 230-139) 
This invention relates to refrigerating ap 

paratus, particularly to a refrigerating appara 
tus of the compression type, in which the motor 
and compressor for the system are enclosed with 
in a common fluid tight casing. 
An object of the invention is to provide a 

Compact and efficient compression mechanism 
which may be readily assembled in a relatively 
Small space. o 
Another object of the invention is to provide 

an improved lubricating system for the moving 
parts of the compressor and motor. 
A further object of the invention is to pro 

Wide an efficient Ineans for returning lubricant 
from the motor compartment of the fluid tight 
casing to the compressor compartment. 
Other objects and advantages of the inven 

tion will be apparent from the following de 
scription and accompanying drawings wherein: 

Fig. 1 is an elevational view partly in Section 
showing a refrigerating system embodying the 
invention; 

Fig. 2 is a sectional view taken on the line 2 
of Fig. 1 and showing an end view of the COm 
pression mechanism; 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 2 showing details of the discharge valve; 

Fig. 4 is a sectional view taken on the line 4-4 
of Fig. 2 and showing details of the intake valve; 

Fig. 5 is an end view looking toward the left 
in Fig. 1 with the end plate removed and show 
ing the construction of clutch mechanism used 
for connecting the motor to the compressor; 

Fig. 6 is a sectional view taken on line 6-6 of 
Fig.2 showing details of the oil return passages 
from the motor compartment to the compressor 
compartment; 

Fig. 7 is a section view taken on line - of 
Fig. 1 showing details of the oil pumping mecha 
nism with the compressor piston in its lower 
most position; 

Fig. 8 is a view similar to Fig. 7 but showing 
the compressor piston in its upper-most posi 
tion. 

Referring to the drawings wherein is shown 
one embodiment of the invention, designates 
a substantially cylindrical steel casing within 
which is mounted a notor and a compression 
mechanism 2. The casing 0 is provided with a 
partition wall 3 dividing the casing into a 

motor compartment f4 and a compressor com 
partment 15. The wall 3 is provided axially 
thereof with a bearing surface f6 which serves 
as the sole bearing for both the motor and the 
compressor. The casing 0 is closed in a fluid 5 
tight manner at each end by means of end plates 

which are welded to the periphery of the 
Casing as indicated at 8. The compireSSOr is SO 
arranged that compressed, gas passes directly 
from the casing through a conduit 9 to a con- 10 
denser 20 where is is liquefied, the condenser be 
ing cooled by a blast of air created by the motor 
driven fan 2. The liquefied refrigerant under 
pressure then passes to the upper part of a float 
valve casing 22 from which casing it passes, 15 
when a Sufficient quantity has been collected, 
through the pressure reducing valve 23 and then 
through the conduit 24 to the cooling unit or 
evaporator 25 which may be of any Suitable type. 
Here the liquefied refrigerant expands as it ab- 20 
sorbs heat from the medium to be cooled and in 
its gaseous state passes through a conduit 26 to 
the intake side of the compression mechanism 
where it is re-compressed and the cycle repeated. 
The compression mechanism here shown com- 25 

prises a rotary pendulum type pump of the type 
described in the co-pending application of Fred 
erick R. Erbach, Serial No. 634,29, filed Sep 
tember 21, 1932, and assigned to Kelvinator Cor 
poration. In general this mechanism com- 80 
prises a cylinder casting 2 Securely fastened to 
the partition member 3, between an end plate 
28 and one side of the partition, by means of 
bolts 29. The cylinder casting 2 is provided 
with a cylindrical bore 30, and a rotary piston 3f 85 
is mounted within the bore 30 upon an eccentric 
32 formed on the crank shaft 33. A blade 34 is 
rigidly secured to one side of the piston by means 
of bolts 35'. This blade reciprocates between 
two substantially semi-circular rocker members 40 
35 which are mounted to oscillate in a cylindrical 
bore 38 provided in the cylinder casting. 
The notor drives tae congreSSion Gaecha 

inism 2 trougia a clutch necina:nistria 3, Which 
clutch mechanigin is signia to that described in 35 
Patent, Io. 825,72 ga'ainted Octoes 6, i93 to 
Harold A. Giesswald, aid to whici gatent ref 
erence is 319 dise for complete details as to tie 
operation of is mechanism. it coin prises in 
genegal the C& K shaft, 33 or sayinich tie pistora Si 
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3 is mounted. This shaft is supported in the 
bearing 6 formed in the web 3 and projects 
beyond this bearing in each direction. The rotor 
for the motor is supported on and rigidly secured 
to a relatively short shaft, or hub 39 which is in 
turn supported by and rotatably mounted on a 
projecting end of the shaft 33. The hub 39 has 
two outwardly extending portions 40, each of 
which is provided with a bore 4 serving as a 
bearing surface for a short shaft 42 freely rotat 
able therein. At one end of each of the shafts 
42 is secured a counterweight 43 to which a spur 
gear 4 is rigidly attached. Each of the gears 4 
is constructed and arranged to mesh with a spur 

s 

operated. 

gear 45 rigidly secured to one end of the shaft 
. . The opposite end of the shaft 83 may be 

provided with a counterweight or fly wheel 46 
which operates within a hollow member 47 rigidly 
Secured to the end plate 28 and is open at its 
top as indicated at 4. 
When the motor f is energized the initial load 

On the compression mechanism is such that the 
shaft 3 tends to remain stationary while the 
rotor and its associated hub 3 together with 
the gears 44 rotate about the shaft 38 and like 
Wise the gears which are in mesh with the 
gear 45 will rotate about that gear. As the speed 
of the hub. 9 increases the angular velocity of 
the weights about the axis of the gear 45 cor 
respondingly increases, and since the centers of 
gravity of the weights are spaced a consider 
able distance radially outwardly from the fixed 
axis of rotation of the gear 45, a centrifugal 
force will be set up tending to maintain the 
weights in the position shown in Fig. 5. When 
these weights have assumed the position indi 
cated, the rotation of the gears 44 around the 
gear 5 will cease and as a result the gear 45 will 
be driven by the gears 44 and consequently the . 
shaft will also be driven and the compressor 

It will be apparent that any excessive load 
which may be imposed on the compressor will 
tend to reduce the speed of rotation of the gear 
5 and cause the gears 44 to again begin to ro 

tate around this gear, thereby relieving the mo 
tor of any excessive load which may be placed upon the compressor. 
The valve structure for the compressor com 

prises a discharge valve mechanism 50 shown in 
detail in Fig. 3 and an inlet or check valve S? in 
the Suction line, which valve is shown in detail 
in Fig. 4. The check valve mechanism 5 com 
prises generally a seat S2 with which cooperates 
a flat Spring disc normally maintained seated 
by coil spring 54 which surrounds a studi SS 
mounted on the under side of a screw threaded 
plug 56. 
Orator passes through the conduit 26, through 
a screen 57 which is used to filter out particles 
of foreign matter, through a passage 58 to the 
linder side of the valve 53, and then through the . 
inlet valve to the intake side of the compressor. 
The discharge valverlechanism, which is sim 

lar to that shown in the aforementioned appli 
cation of Frederick R. Erbach, comprises a rigid 

70 

member 59 having a passage 60 extending through 
one end thereof in communication with the dis 
charge side of the compressor. A valve seat S 
is formed at one end of the passage 60 and an 
elongated leaf spring 62 rigidly fastened at one 
end to the member 59 cooperates with the seat 
6 to form a valve. A second elongated spring 
member 63 extends parallel to but spaced a short 

Vaporized refrigerant from the evap 
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distance from the valve member 62. This member 
63 serves to limit the movement of valve member 
62 but is so constructed that in the event excess 
pressure is produced in the discharge side of the 
compressor, as by the passage of a slug of oil, is 
this member 63 will also yield and assist in re 
lieving the pressure so created. The valve mern 
ber 62 is normally maintained seated by a coil 
spring 63 which is in turn supported about a 
stud 65 rigidly secured to one end of an elon-lo. 
gated rigid member 66 which projects above the 
leaf springs 62 and 6. The members 66 and 
Springs 62 and 63. are rigidly secured to one end 
of the member 59 by means of bots 67. 
The invention also contemplates a forced lubri- is 

Cating System for the moving parts of the com 
pressor and the motor. 
The details of the oil pump are shown in Figs. 7 

and 8. From these figures it will be noted that 
the blade member 34 is provided with a longitu- 0 
dinal passage which cooperates with a passage. 
72 extending radially through the piston. 31. 
The inner surface of the piston 3 is provided 
with a substantially semi-circular groove 73 
which extends from the passage 72 to a point ses 
Substantially diametrically opposite this passage. 
The eccentric member 32 on which the piston is 
mounted is provided with a passage 74 extend 
ing from its periphery inwardly to an axial pas 
Sage is which extends axially of the shaft 33 30 
for the greater part of its length. The end of 
the passage 5 adjacent the motor f is in open 
communication with passages 76 formed in the 
hub member 9 and which extend substantially 
radially outwardly to communicate with ports 77.8 
The ports are formed radially through each of 
the shafts 42 and communicate.with longitudinal 
passages formed axially of the shafts. 42 on 
which the weights 37 and gears 44 are mounted. 
In order to lubricate the bearing surfaces of the 40 
weights 37 on the shafts 42, a port T9 is provided 
extending radially from the outer end of each 
passage 8 to the periphery of each shaft 42. Oil 
from this bearing surface is returned to the low 
er part of the motor compartment through a pas- 45 
Sage 80. > 

In the operation of the lubricating system the 
compressor compartment is filled with a body of 
lubricating medium to approximately the level 
indicated by the dotted line 7 in Fig. 1. A re-'60 
stricted ports connects the body of lubricating 
medium with the passage way 72 formed in the 
blade member 4. On the up stroke of the pis 
ton, which is the position indicated in Fig. 8, a . 
portion of the lubricating medium is drawn in 
through the passage 8 and into the recess 2 
provided in the cylinder casting below the recess 

... When the blade member 34 makes its down 
stroke the lubricant contained in the recess 82 is forced upwardly through the passage 700 
rather than out the passage 8 because of the 
relatively restricted diameter of the passage 8. 
The lubricating medium flows through the pas 
Sages and 2 into the passage or recess T3 . 
formed in the piston 3 and then flows into the 85 
passage 74 provided in the eccentric member 32, 
inasmuch as the passageway 74 communicates 
With the recess 73 during the down stroke of the 
blade member 4 as shown in Fig. 7. Continued 
rotation of the eccentric 32 to rotate the piston 70 

and raise the blade member 34, results ir the 
breaking of communication between the passage 

and the groove 73 as shown in Fig. 8 and there 
fore the lubricating medium trapped in the pas 
sage 14 flows through the axial passage 7S and 5 
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out through the passages 7 and the ports 77 to 
the axial passages. TB and thence through the 
ports 79 to the bearings for the respective shafts 
42, from there the lubricant passes between the bearing surfaces of the weights and the shafts 
2 to the motor compartment. Lubricating me 
dium also passes up on the Outer surface of the 
blade member 34, bearing surfaces of the rocker 
members 35 and into the cylinder 30 so as to ef 
fectively lubricate the piston 3. and the bearing 
surfaces of the rocker members 35. Lubricating 
medium also will flow from the cylinder 30 to 
the bearings for the shaft 33 and outwardly to 
each end of the shaft, that portion of lubricating 
medium which flows toward the motor and even 
tually falling to the bottom of the motor Com 
partment. w 
In order to provide for the return of the lu 

bricant which collects in the motor compartment 
the compressOT is so arranged that the gas COm 
pressed thereby is discharged directly into the 
motor compartment, the gas passing through the 
discharge valve 5 into a recess 83 which com 

O 

70 

municates through a passage 84 directly with the 
motor compartment. The compressed gas then 
passes through a passage 85 formed in the lower. 
part of the partition wall 3 and through a paS 
sage 86 extending through this wall from the 
bottom to the top thereof from which passage 
gas flows through a port 87 into the interior of . 
the compressor compartment. Inasmuch as the 
gas must pass from the motor compartment to 
the discharge conduit 9, which is connected to 
the casing wall at the compressor compartment, 
and in doing so flows through the passages 85, 86 
and 87, it will force ahead of or entrain such lu 
bricant as has collected in the lower part of the 
motor compartment and return the lubricant to 
the compressor compartment where the lubricant 
separates by gravity, returning to the main body 
of lubricating medium in the compressor Con 
partment. W . . . 

It will be apparent from the foregoing descrip 
tion that this invention provides a compression 
mechanism for a refrigerating system in which 
the compressor and its driving motor, both of 
which are enclosed in a common fluid tight cas 
ing, may be thoroughly and effectively lubricated 
in a positive manner, utilizing as a lubricating 
pump only the parts necessary for the compres 
sion of the gas and without the addition of a 
separate oil pump. It will also be apparent that 
this invention provides a simple and effective sys 
tem for returning lubricant from the moving 
parts of the apparatus to the main lubricant res 
evoir. 
While I have shown and described a specific 

embodiment of the invention it will be apparent 
that other forms may be adopted all coming with 
in the scope of the appended claims. 

claim: t 
1. In a compression mechanism, a fluid tight 

enclosure divided into a motor compartment and 
a compressor compartment, a motor and a com 
pressor disposed in said compartments, respec 
tively, said compressor compartment providing 
a reservoir for lubricant, means for Supplying lur 
bricant to the compressor, communicating means 
between the outlet of the cornpressor and the rino 
tor compartman, to conduct tase compressed ae 
dium discharged by the coring2'eSSO and lubri 
eant to the motoi coal parisa&3t beft Ate Said coin 
pressed medium and airican; enters Said coins 
pressor compartment, sad a litional containtini 
eating means arratage; iii. 3,323itizag 333icant 

3 
and compressed medium from a point adjacent 
the lower part of the motor Compartment to said 
compressor compartment at a point above the 
level of lubricant in said reservoir, said hubricant 
being forced through said additional communi- 5 
cating means by the pressure of the compressed 
medium in said motor compartment. 

2. In a compression mechanism, a fluid tight 
enclosure divided into a motor compartment and 
a compressor compartment, a motor and a COm- 0 
pressor disposed in said compartments, respec 
tively, communicating means between the out 
let of the compressor and the motor Compart 
ment to conduct the compressed medium dis 
charged by the compressor to the motor com-15 
partment before it enters said: compressor Com 
partment, and additional communicating means 
arranged to conduct the compressed medium 
from adjacent the lower part of the motor com 
partment to a point adjacent the upper part of 20 
said compressor compartment. 

3. In a compression mechanism, a fluid tight 
Casing divided into a motor compartment and a 
compressor compartment, a motor and a com 
pressor disposed in said compartments, respec-2 
tively, driving means connecting the motor and 
the compressor, said compressor compartment 
providing a reservoir for lubricant, means for 
supplying lubricant to the compressor and said 
driving means, communicating means between 80 
the outlet of the compressor and the motor com 
partment to conduct the discharged compressed 
medium and lubricant to the motor Compart 
ment before the same enters said compressor 
compartment, and additional communicating 5 
means arranged for conducting lubricant, and 
compressed medium from a point adjacent the 
lower part of the motor compartment to said 
compressor compartment at a point above the 
level of lubricant in said reservoir, said lubricant 40 
being forced through said additional communi 
cating means by the pressure of the compressed 
medium in said motor compartment. 

4. In a compression mechanism, a fluid tight 
casing, vertical partition means dividing the 45 
casing into a motor compartment and a COm 
pressor compartment, a motor and a compressor 
disposed in said compartments, respectively, said 
compressor compartment providing a reservoir 
for lubricant, means for supplying lubricant to 50 
the compressor, communicating means between 
the outlet of the compressor and the motor Com 
partment for conducting the discharged com 
pressed medium and lubricant to the motor com 
partment before it enters said compressor com-55 
partment, and additional communicating means 
arranged with its inlet adjacent the lower part 
of said motor compartment for conducting the 
compressed medium and lubricant upwardly into 
said compressor compartment at a point above 60 
the level of lubricant in said reservoir, said lubri 
cant being forced through said additional com 
municating means by the pressure of the con 
pressed medium in said motor Cornpartment. 

5. In a compression mechanism, a fluid tight 85. 
casing, yerticai p2 artition ineans gividing the case 
ing into a notoi corags, tinent and a coignpressor 
compartinent, a rotos and & Co preSSOT dis 
posed in said ec: agai'izzaezais, Kessectiye’, S2i, 
contagessor co: partaezai, pigfiellig ( '833:74)is 8 
for agric2.243, 33.222 is Si333, it 
the coia;2:2SSC, Said iisaias 22.7ing a 
passage 2S3caie, cd v. Stke, Oi S3ic coir 
pressor for gaiadicti;g the fisca2'ged coins 
gressed red 15, 33i: oxigant igato said actor is 

  



4. . a,018,881 
compartment before same enters said compressor 
compartment, and said partition means having 
a second passage leading from the lower part of 
said motor compartment upwardly to said com 
pressor compartment at a point above the level 
of lubricant in said reservoir for conducting the 

compressed medium and lubricant in said motor 
compartment to said compressor compartment, 
said lubricant being forced through said second 
passage by the pressure of the ... compressed 
medium in said motor compartment. 

EDWARD HEITMAN. 


