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REFRIGERATING MACHINE 
Application filed June 30, 

This invention relates to an improved type 
of refrigerating machine of the compressor 
type, and to various features of the com 
pressor or pump which are advantageous in 

6 machines of this type. 
My United States Patent No. 1,102,222 dis 

closes a rotary pump which makes use of a 
rotating annulus of liquid, the latter cooper 
ating with an inner member in providing 
fluid pockets and in varying the effective size 
of the latter, thus compressing the fluid. A 
compressor of this character is highly effi 
cient and is adapted to high speed operation 
without objectionable noise or vibration. In addition to those general advantages, a com 
pressor of this type is particularly advan 
tageous when incorporated in a refrigerating 
machine of the character herein disclosed 
wherein the refrigerant cooler or condenser is 

'' located upon the rotary casing of the com 
pressor or is secured thereto so that the com 
paratively high speed of rotation is imparted 
to the refrigerant cooler which accordingly 
may be of moderate dimensions. Further 
more, a compressor of the indicated type is 
particularly advantageous and efficient when 
used for pumping refrigerant, since the liquid 
annulus or ring may be arranged to maintain 
the fluid being compressed at a temperature 
lower than that which it would generally 
possess in compressors of the conventional 
type. Thus this part of the refrigerant cycle 
may approach the conditions characteristic of 
isothermic compression rather than adia ' batic compression, thereby enhancing the effi 
ciency of the machine. Furthermore, a re 
frigerating machine of this type may be pro 
vided with a rotary cooling unit which is par 
ticularly adapted to absorb heat from a cir 
culating cooling medium such as brine, air, or 
the like. 
The particular structural embodiment of 

the invention which is provided herein per 
mits the essential moving parts of the ma 
chine to be located within a single rotary 
unit or casing which may be sealed and filled 
with a suitable liquid or liquids and there 
upon will need no further care for a long 
period of time. 

Furthermore, the utilization of a centrifu 

1928. Serial No. 289,482. 

gally held liquidbody cooperating with a 
rotor to provide fluid pockets of varying ca 
pacity to effect compression of the pocketed 
fluid results in the provision of pumping 
means wherein the maximum pressure is defi- 5 
nitely limited by the artificial head of the 
centrifugally held body of liquid. In other 
words, development of excessive fluid pres 
sure in the liquid pockets would cause so great 
a displacement of the surrounding liquid that 
the liquid seal would become broken and the 
pocketed vapor would be released. Thus 
automatically operable pressure-relieving 
means is inherent in apparatus of this char 
acter. 
Accordingly objects of the invention among 

others are to provide silent and compact re 
frigerating machine which is highly efficient, 
which is adapted to be substantially self- 7 
contained, which is automatically protected O 
against the occurrence of excessive internal 
pressures, which is free from the need of fre 
quent attention, and which generally is an 
improvement upon the state of the art. 
In the drawings, 
Fig. 1 is a central sectional view through 

one embodiment of the improved machine; 
Fig. 2 is a section on line 2-2 of Fig. 1; 
Fig. 3 is a section on line 3-3 of Fig.1; 
Fig. 4 is an elevational view of the machiné 

as located upon the top of a conventional refrigerator; 
Fig. 5 is a central section through another 

form of machine; and 
Fig.6 is a similar view of another embodi 

ment of the invention?. 
Referring to the accompanying drawings 

and more particularly to Fig. 1 thereof, it 
may be seen that my improved refrigerating 
machine comprises a rotatable casing or 
drum1 having a suitable extension 4, the cas 
ing and extension forming a sealed unit, 
which is mounted upon axial supports 3, and 
the axis of rotation of said, casing, passing through, or being included by, said casing. 
Adjoining one end of the casing 1 is a parti 
tion 5, the intermediate portion of which 
carries a suitable bearing 6, while the op 
posite end of casing 1 carried a similar bear 
ing 7. A shaft 8 is rotatably mounted with 
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in bearings 6 and 7 and is provided with an 
intermediate offset or throw 9 to provide an 
axis eccentrically disposed in relation to the 
axis of rotation of the drum 1 and to the 
centers of bearings 6 and 7. Depending 
from the end of the shaft 8 adjoining the 
partition 5 is a weight or pendulum 10, a 
suitable space or chamber being formed be 
tween the partition 5 and the adjoining end 
of the casing to receive the same. It is evi 
dent that the weight of member 10 serves to 
hold the eccentric portion or throw of shaft 
8 in position and to prevent the same from 
rotating in response to the rotation of drum 1. 
Mounted upon the eccentric portion 9 of 

this shaft is an inner rotor 14, adapted to 
rotate about an included axis. The latter 
carries a helical fin 15 and gradually in 
creases in diameter from the end adjoining 
the partition 5 to the end which adjoins the 
outer wall of drum 1. The spiral flange 15 
is also arranged to define a helical passage of 
decreasing width as it approaches the larger 
end of rotor 14. The large end of the rotor 
is preferably provided with an extension 17 
of reduced diameter which carries an an 
nular flange 18 to cooperate with a liquidan 
nulus 22 described below in providing a high 
pressure chamber. Secured upon the edge of 
helical member 15 are a series of blades 19, 
Figs. 1 and 3, these blades and/or the helical 
member 15 being suitably notched, and the 
blades and the helical member 15 being 
welded or otherwise secured to each other. 
The bearings 6 and 7 are the bearings upon 

shaft 8 about which rotor 14 rotates and are 
each provided with suitable lubricant sup 
plying members 20. These members may be 
provided with a plurality of circular grooves 
21 adjoining the respective shafts, suitable 
diagonal ducts 22 being provided to permit 
lubricant to flow to these grooves and from 
the same under the influence of centrifugal 
force to the adjoining bearings. 

Located within drum 1 is a suitable body 
of liquid 22 which upon rotation of the cas 
ing at comparatively high speed will form a 
liquid annulus due to the action of centrifugal 
force. Due to the eccentric mounting of 
rotor 14 in relation to casing 1 and conse 
quently in relation to this liquid annulus, a 
series of crescent shaped pockets, Fig. 3, are 
formed within each of the turns of the helical 
passage. A suitable body of fluid to be com 
pressed is caught in the first convolution of 
the passage and, upon rotation of rotor 14 
in relation to the liquid annulus, passes 
through the passage which gradually de 
creases in size; thus the fluid is compressed 
as it approaches the flange 18 which projects 
into the liquid annulus to form a gas-tight 
seal at this point. As the capacity of the 
convolutions decreases, the increasing pres 
sure of the trapped fluid tends to distort or 
displace the inner surface of the liquidan 
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nulus, and accordingly the diameter of the 
rotor is correspondingly increased so that a 
suitable liquid seal is maintained about all 
portions of the edge of the helical flange ex 
cept the entering end thereof designated by 
numeral 23, Fig. 3, which alternately projects 
into the uncompressed fluid at the small end 
of the rotor and is immersed entirely in the 
liquid annulus. 
A suitable pipe 25 projects into the space 

between flange 18 and the end of the helical 
member 15, the open end of this pipe being 
located radially inward from the inner sur 
face of the liquid drum so that the compressed 
refrigerant passes into pipe 25. A continua 
tion of this pipe forms the refrigerant cool 
ing or condensing coil 26 which preferably 
is formed of helically disposed piping ar 
ranged about the outer surface of drum 1. 
The opposite end of this spiral duct adjoin 
ing the pendulum chamber is connected to an 
inwardly extending passage 27 which in turn 
has a continuation provided by a passageway 
28 in a suitable bracket 29 secured to the in 
terior of the cooler 4. Bracket 29 provides 
a suitable tapered nozzle or expansion out 
let 37 for the compressed refrigerant, this 
nozzle preferably being arranged to direct 
the latter in a direction substantially par 
allel to that of the axis of rotation of cas 
inor 1. 
The cooler is arranged to surround the out 

let of nozzle 37 and may carry heat conduct 
ing elements 31 in the shape of copper rods, 
fins or the like which project inwardly 
through the walls of casing 4 and outwardly 
beyond the same. A fixed chamber orjacket 
33 may be located about these fins, being con 
nected with suitable ducts 34 and 35 through 
which any suitable cooling medium such as : 
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air is circulated to and away from the heat 
conductors 31. The casing 4 may carry an 
annular flange 30 at the periphery of which 
are secured a plurality of vanes or fins 39 
which are adapted to be rotated at high speed 
due to the rotation of casing 4, these fins be 
ing arranged to aid the natural circulation 
of the cooling medium through casing 33, it 
being evident that the cooling medium thus 
passes the rapidly moving heat conductors 
31 and quickly gives its heat up to the same 
being impelled during this movement by the 
vanes 39 so that it passes back in a cooled 
condition to the cooler proper within the re 
frigerator or to any other suitable region 
where cooling or refrigeration is desired. 
Suitable cpenings 40 are provided in the par 
tition 5 to permit the expanded and heated 
frigerant to return to the pumping cham 
e. 

O 

O 

In practice a machine of this character . 
may have its ax's of rotation tilted to the 
horizontal as indicated in Fig. 4 so that there 
will be a tendency for liquid which acciden 
tally passes into the pendulum chamber to re 30 
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turn to the compression chamber within cas 
ing 1. If desired a magnet (rather than 
gravity) may be arranged to attract the metal 
member 10 to hold shaft 8 from rotating. 

In the operation of a machine of this char 
acter, any suitable fluid may be utilized to 
provide the liquid drum, carbon tetrachloride 
or mercury for example being advantageous 
for this purpose, due to their comparatively 
high weights. Any suitable refrigerant, such 
for example as ethyl chloride, may be used 
within this machine, while the cooling me 
dium passing about the cooler may be air, 
brine or the like. It is evident that rotation 
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absorbed from the conductors 31. Due to the 
propeller-like action of the helical flange 15, 
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of the casing 1 due to the action of any suit 
able driving motor 50. is sufficient to cause 
the formation of the liquid drum 22, this liq 
uid rotating due to its frictional engagement 
with the rotating walls of casing 1. The 
blades 19 which engage the rotating liquid 
annulus are impelled in the same direction, 
and accordingly rotor 14 is rotated without 
necessity for a direct connection to exterior 
driving means. Relative rotation of the rotor 
14 in relation to the crescent-shaped pockets 
of refrigerant formed by each turn of the 
helical passage causes these bodies gradually 
to decrease in size and the refrigerant to be 
correspondingly compressed and/or con 
densed. The flange 18 projects into the liquid 
drum to provide a liquidseal to prevent leak 
age of the refrigerant about the larger end 
of the rotor, thus avoiding the necessity of 
a stuffing box at this point. The drum 22 
may be formed of liquid which itself is a 
suitable lubricant for the bearings which are 
supplied by grooves 21 and ducts 42 or a 
suitable amount of oil may be located within 
the machine, together with the compression 
liquid refrigerant. - 
The rotating helical refrigerant coil has 

a propeller-like action upon the surround 
ing air so that there is an active movement 
of air past the coil which not only serves 
to cool the latter, but to cool the wall of cas 
ing 1 and the liquid annulus therein. Conse 
quently the cooled compressed refrigerant is 
supplied under pressure to the nozzle 37, 
where expansion and/or vaporization takes 
place and the temperature of the refrigerant 
drops to a low point, and heat is rapidly 

which ordinarily may occur as a result of 
the slight relative rotation of the helical 
flange and liquid body, there is a constant 
tendency for the inner portion of compres 
sion fluid, i. e. mercury, to be impelled along 
the rotor 14, consequently there is a counter 
movement of the compression fluid which 
adjoins the wall of casing 1. Thus the air 
has an active circulation past the outer sur 
face of this wall, while the compression liq 

65 luid has an active circulation adjoining its inner surface, whereby heat from the com 

3 

pressed refrigerant may be rapidly dissipated 
to the surrounding air. Therefore the liq 
uid annulus not only acts as a pumping me 
dium or a piston forming medium, but also 
acts as an effective liquid cooling jacket for 
the gas or refrigerant being compressed. 
Accordingly heat is rapidly absorbed from 
the refrigerant as its volume is being re 
duced, and it tends to be acted upon under 
conditions approaching that of isothermic 
rather thanadiabatic expansion, so that 
the thermal efficiency of the machine is 
enhanced. Similarly the arrangement of . 
the cooling coil 26 upon the exterior of 
the rotating casing permits the impinge 
ment of a comparatively large amount of air 
upon the surface of the coil, and thus per 
mits the effective cooling of the refrigerant 
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without the necessity for special fans, forced 
drafts or the like. 
The machine shown in Fig. 5 has vertical 

ly disposed axes of rotation for the inner and 
the outer rotors. The latter, which is desig 
nated by the numeral 60, comprises a hollow 
casing which is provided with an upward ex 
tension 61 that is in turn connected by means 
of plates 64 and 65 to the drive shaft of an 
electric motor 66. The wall of the cylindri 
cal casing 61 is preferably formed of mate 
rial which is not affected by magnetic action. 
A suitable armature 68 is secured to the ver 
tical shaft 69 which is mounted within the 
casing extension 61, while a suitable electro 
magnet 70 is located outside the casing in the 
region of armature 68. Thus energization 
of the magnet results in attracting the arma 
ture 68 and in holding the shaft 69 in place 
without substantial rotation of the same. 
A guard 71 may be located about the thrust 

bearing 73 at the upperend of shaft 69 within 
the casing extension 61. A suitable rotor 75 
is located within casing 60, and carries a 
helical flange 76 of variable pitch, the rotor 
itself being tapered in the same manner 
described above. The helical passage upon 
the rotor has its large or low pressure 
end at the top of the latter and its 
restricted or high pressure end adjoining 
the bottom of the same. Any suitable com 
pressor fluid such as carbon tetrachloride is 
located within the casing 60. Suitable blades 
79 are secured to the outer edge of the helical 
flange 76 by welding or any suitable means, 
and are adapted to maintain the liquid in the 
drum in a substantially annular position 
when the rotor is spinning. In other words, 
rotation of rotor 75 results in the formation 
of a liquid annulus due to the action of cen 
trifugal force. . -1. 
The shaft 69 is provided with an offset de 

pending extension 80 about which the rotor 
75 is adapted to turn. Suitable anti-friction 
bearings 81 may be arranged between shaft 
extension.80 and the rotor, being protected 
by suitable guard washers, packing, or, the 
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like. A thimble 84 extends upwardly into 
the hollow shaft portion 80 being open to the 
high pressure chamber at the bottom of the 
rotor. A pipe 86 projects upwardly into the 
thimble 84 and is continued outwardly in a 
radial direction to the condensing coil 89. 
The latter is disposed about the casing 60 be 
ing in the form of a helical coil which termi 
nates in the substantially vertical pipe 90. 
The latter is provided with a trap portion 91 
adjoining the cooler chamber 92. The latter 
is separated from the high pressure chamber 
by a partition 93 and comprises a downward 
extension of the casing 60. 
The annular enlargement 94 of this cooler 

is provided with suitable external plates or 
fins 95 which are adapted to impel a current 
of cooling fluid such as air about the cooler 
92. Any suitable jacket 98 may be located 
about the cooler, being adapted to receive air 
from the refrigerator proper or directly from 
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the atmosphere and to lower the temperature 
of the same, circulating the fluid back to the 
refrigerator through the pipe 99. Disposed 
within the cooler 92 are a plurality of annu 
lar rings 100 each of which are joined to the 
wall of the cooler by a suitable web or flange, 
thereby providing a plurality of annular 
troughs about the wall of the cooler. 
Aduct 103 extends upwardly with a mod 

erate outward inclination from the bottom 
of the cooler, this duct joining a pipe 104 
in the casing 60. Pipe 104 has a lower end 
terminating in the cooler and an upper end 
107 that has a slight downward inclination 
over the upper end of the inner rotor. A 
suitable reducing nozzle or outlet 109 is lo 
cated at the end of pipe 90, being adapted to 
permit the existence of a pressure difference 
in the condenser coil and the cooler. 

In the operation of apparatus of the type 
shown in Fig. 5 the motor 66 causes the cas 
ing 60 and its extensions 61 and 92 to rotate 
at a comparatively high speed forming a liq 
uid annulus in the rotor chamber 60. The 
magnet 70 being energized, if desired simul 
taneously with the motor 66, attracts the 
armature 68 thus preventing the shaft 69 
from rotating and holding the extension 80 
in its offset position in relation to the axis 
of rotation of the outer rotor. 
The blades 79 upon rotor 75 are acted upon 

by the rotating body of liquid and thus cause 
the inner rotor to turn about bearings 81 
and shaft extension 80. Since the inner ro 
tor is provided with a helical passage of 
gradually diminishing capacity, each con 
volution of which is partially submerged in 
the centrifugally held body of liquid, this 
relative movement causes a difference in pres 
sure between the upper and lower ends of the 
rotor. Accordingly the refrigerant such as 
ethyl chloride is compressed as it passes 
through the helical passage to the high pres 
sure chamber at the bottom of the inner ro 

1,871,045 
tor. The compressed vapor thence passes 
into the thimble 84 and the pipe 86 to the 
condensing coil 89, which is being rotated 
in the atmosphere at comparatively high 
speed. Due to the back pressure provided 
by the nozzle 109 and due to the cooling effect 
thus provided, the refrigerant is cooled and 
condensed by the time it passes down pipe 90 
to the nozzle 109. It is evident that the ar 
rangement of the pipe 90 causes the condens 
ing refrigerant to move toward the nozzle 
109 under the action of the artificial liquid 
head which is due to the effect of centrifugal 
force. 
At nozzle 109 the pressure upon the con 

densed refrigerant is released and the same 
passes into the cooler as an expanding vapor, 
thus reducing the temperature of cooler 92. 
Due to the vacuum or low pressure existing 
at the top of the rotor, refrigerant vapor is 
drawn from the cooler through the pipe 104 
to the low pressure chamber where the re 
frigerant is again trapped by the entering 
end of flange 76. The fins 95 upon the out 
side of the rotatable cooler serves to induce 
a circulation of cooling fluid about the same, 
this fluid for example being air, brine or any 
desired material which circulates to the re 
gion of refrigeration. The compressor liq 
uid may preferably be less volatile than the 
refrigerant. Accordingly any portion of the 
former which passes into the cooler tends to remain a liquid, being held centrifugally 
above rings 100 until the machine stops ro 
tating and thus permitting the more vola 
tile refrigerant to vaporize and return to the 
compressor. When a device of this character 
stops rotating the compressor liquid within 
the casing 60 tends to fall to the bottom of 
the same, remaining in this position until the 
device is started. 
Any vapor which is within cooler 92 in 

cluding the compressor fluid which may have 
become entrained in the refrigerant and cir 
culated with the same tends to condense when 
the low pressure provided by the rotor 
ceases. The resulting liquid will according 
ly collect in the annular troughs provided 
by rings 100, any surplus liquid passing 
downward to the bottom of cooler 92. Due to 
the outward inclination of duct 103 the liquid 
collected at this point, which includes the 
less volatile compressor liquid, will tend to 
be returned to the pipe 103 and thence to 
the chamber 60 when the device is again ro 
tated at high speed. Vapor condensing in 
pipe 104 when the machine is idle will not 
form a liquid trap under the action of cen 
trifugal force when the machine is again 
started, but will be drained out of either 
one of the pipes or the other. . . . . . . 

Fig. 6 illustrates a further, embodiment 
of my invention which presents an arrange 
ment of chambers and ducts particularly 
adapted to use with refrigerant and com 
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1,871,645 
pressor fluids which are more or less miscible or with a single fluid acting both as a re frigerant and compressor fluid. This form 
of the invention comprises a rotary casing 110 
which is divided into a plurality of com 
partments. One of these compartments con: 
tains a suitable inner member or drum 111 which is supported upon the offset portion or 
throw 112 of a shaft 113, the ends of this 
shaft being mounted in bearings 114 in the . 
walls of the pump chamber and the axis of 
the shaft ends being in concentric alignment 
with the axis of rotation of casing 110. 
The weight of the rotor 111 tends to act as 

a pendulum to hold the throw 112 of shaft 113 in a depending position, i.e. to hold the 
axis of rotation of rotor 111 in a fixed ec: 
centric relation to the axis of casing 110. If desired, a pendulum may also be provided to 
aid in obtaining this result, as illustrated 
in Fig. 1, or the magnetic means of Fig. 5 
may be used for a like purpose. 
The rotor 111 may be provided with a heli. 

cal flange 115 of the general type described 
above, which is provided with a gradually 
diminishing pitch as it approaches the larger 
high pressure end of the rotor whereby fluid 
within the helical passage may be compressed. 
Suitable blades 118 are secured to the edge 
of the flange in the same manner as described above. Adjoining the high pressure end of 
the pumping chamber is a condensing cham 
ber 120 which may be connected to the pump 
ing chamber by suitable openings 123 which adjoin the surface of the centrifugally held 
body of liquid 121 within the pumping cham 
ber. Suitable check valve elements or the 
like may be arranged, if desired, within the 
passages 123 to permit the movement of the 
fluid from the pumping to the condensing 
chamber and to prevent movement of the same 
in the opposite direction. f 
The compressed fluid which passes into the 

chamber 120 engages the liquid body. 121 
which is in effect a continuation of the liquid 
body 121. Suitable cooling flanges 123 may 
be arranged about this portion of the drum 
110, (a jacket for circulating air or the like 
being disposed about the same, if desired) so 
that the liquid body 121 is cooled and is ef 
fective in condensing the compressed fluid 
within the chamber 113 which is added to the 
liquid body 121". A longitudinal passage 
126 extends along the outer wall of casin 
110 between the chamber 120 and the expan sion chamber 125 so that a body of liquid 
121 is disposed within the latter, due to the 
action of centrifugal force and the tendencies 
of the pressures at opposite ends of pipe 126 
to equalize. . . 
A suitable annular partition 127 divides 

chamber 125 from the cooling chamber 130, 
the partition 127 providing a central open 
ing 128 between these chambers. Chambers 
125 and 130, and more particularly the lat 

5 

ter, are provided with suitable outwardly 
projecting cooling elements or fins 132 which 
rotate in a jacket 133 which may receive any 
suitable medium to be cooled, such as alr, 
brine or the like. Disposed between the pump 
chamber and chamber 130 are suitable open 
ings 131 which are adapted to permit vapor 
to be drawn from chambers 125 and 130 to the 
low pressure end of the pump where a suc tion is produced. 
A liquid return passage 139 is arranged to 

receive liquid from the unner surface of the 
uody 121 when the radial depth of the same 
exceeds the depth of the low pressure end of 
liquld body 121, thus passage 139 being adapt 
so return this liquid to the liquid body 121. 
In the operation of a machine such as dis 

closed in Fig. 6, the casing 110 is rotated at a 
suitable speed to permit the formation of a 
liquid annulus 121 in the pump chamber. 
Rotation of this liquid body causes a similar 
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movement of blades 118 and rotor 111, where- . 
by vapor is drawn from chambers 125 and 130 
and the liquid in the former chamber is con 
stantly being vaporized and the temperature 
in the same is materially lowered. The vapor 

90 

is compressed in the helical passage and . 
passed through the openings 123 into the con 
denser chamber 120 at a comparatively high 
temperature where the cooling effect of the 
liquid body 121 and the fins 123 cause the 
vapor to become condensed and added to the 
volume of liquid body 121. 
As a result of the accretions to this body, 

liquid flows from chamber 120 to chamber 
125, i. e. from the body 121 to the body 121 
and the cycle is completed. When there is an 
over supply of liquid in the chamber 125 it 
will tend to be returned to the pump chamber 
through the duct. 139 due to the action of 
centrifugal force. Particularly when the 
compressor fluid is heavier than the refriger 
ant the particles of the former which stray 
into the pipe 126 and the chamber 125 will 
tend to collect adjoining the outer wall of the 
latter where they will be received by the pas 
sage 139 and be immediately returned to the 
pumping chamber. Due to the pumping 
effect of the helical flange the amount of 
fluid in chamber 120 tends constantly to be 
increased, and there is a fluid movement from 
this chamber to chamber 125 from which the 

g refrigerantis normally drawn in the form of 
vapor. It is thus evident that a machine of 
the type shown in Fig.6 is adapted to operate 
with refrigerant and compressor liquids 
which may mix with each other, the refri gerant being vaporized and liquefied durin 
successive portions of the cycle and the com 
pressor fluid preferably remaining, a liquid. 
In each of the refrigerating machines de 
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scribed above the maximum pressure which can be obtained b 
limited by the i the pumping means is 13 

cial liquid head which is 130 



6 
imposed upon the rotating liquid annulus by 
centrifugal force. As soon as the pressure 
of the pocketed fluid at the smaller end of 
the helical passage rises unduly, the liquid 
which normally forms a seal about the helical 
flange will become displaced and the pressure 
released. In addition the pendulum, magnet 
or other means utilized to prevent the inner 
shaft from turning provides a yieldable re 
sistance against the turning of this shaft in 
response to excessive pressures within the 
container. However, normally the liquid 
seal will be broken before the pendulum will 
tend to be rotated due to excessive pressures 
or before the armature will be moved out of 
its normal position in relation to the magnet. 
It is thus evident that I have provided a 

simple rotating refrigerating machine of the 
compressing type which may be free from 
reciprocating parts, valves, stuffing boxes, etc. 
and accordingly is quiet and substantially 
vibrationless in operation. At the same time 
this machine is compact and self-contained, 
the inner rotor and the liquids being com 
pletely sealed within casings and it is adapted 
to run for an indefinite period without re 
quiring special attention. 
I claim: 
1. In a refrigerating system, a rotary com 

pressor, including a rotary casing, contain 
ing a body of liquid, said casing being ar 
ranged upon rotation to maintain said liquid 
in the form of an annulus, a rotor within 
the casing rotatable about an axis eccentric 
in relation to the inner surface of the an 
nulus, said rotor having a helical passage 
partially submerged in the liquid of said 
annulus, said passage being arranged to have 
a large inlet end to receive refrigerant and 
tapering to a smaller outlet end to give up 
compressed refrigerant, a duct for cooling 
compressed refrigerant connected to the out 
let of the helical passage, said duct extend 
ing spirally about the rotary casing and being 
arranged to vent refrigerant into a cooler, 
the liquid in said annulus being circulated 
past the inner surface of the wall of the cas ing by the arrangement of the helical pas 
sage, and air being swept past the outer sur 
face of the wall by rotation of the spiral 
duct. - 

2. In a refrigerating system, a rotary com 
pressor, including a rotary casing containing 
a body of liquid, said casing being arranged 
upon rotation to maintain said liquid in the 
form of an annulus, a member within the 
casing, said member cooperating with the 
annulus to provide fluid pockets of succes sively diminishing capacity, whereby the 
contained fluid is compressed, a cooler con 
nected to said member, a duct collecting com 
pressed fluid from the pockets, a cooler con 
nected to the duct, and means permitting the 
expansion of the fluid passing from the duct 
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3. In a refrigerating system, a rotary com 

pressor, including a rotary casing contain 
ing a body of liquid, said casing being ar 
ranged upon rotation to maintain said liquid 
in the form of an annulus, a rotor within 
the casing rotatable about an axis eccentric 
in relation to the inner surface of the annu 
lus, said rotor having a helical passage par 
tially submerged in the liquid of said annu 
lus, said passage being arranged to have a 
large inlet end to receive refrigerant and ta 
pering to a smaller outlet end to give up 
compressed refrigerant, a cooler connected to 
said outlet, a passage for cooling compressed 
refrigerant arranged to rotate with the cas 
ing and arranged to receive refrigerant com 
pressed in said helical passage and to conduct 
the same to the cooler, and a return passage 
to permit vapor to be drawn from the cooler 
to the inlet end of the helical passage. 

4. In a refrigerating system, a rotary com 
pressor, including a rotary casing contain 
ing a body of liquid, said casing being ar 
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ranged upon rotation to maintain said liquid 
in the form of an annulus, a rotor within 
the casing rotatable about an axis eccentric 
in relation to the inner surface of the annu 

90 

lus, means whereby the annulus may impart . 
rotary movement to the rotor and means 
tending to maintain the axis of the rotor and 
the casing in fixed relation to each other, a passage for cooling compressed refrigerant 
arranged to rotate with the casing, and a 
cooler connected to said passage. 

5. In a refrigerating system, a rotary com 
pressor, including a rotary casing containing 
a body of liquid, said casing being arranged 
upon rotation to maintain said liquid in the 
form of an annulus, a rotor within the casing 
rotatable about an axis eccentric in relation 
to the inner surface of the annulus, said rotor having a helical passage partially submerged 
in the liquid of said annulus, said passage 
being arranged to have a large inlet end to 
receive refrigerant and tapering to a smaller 
outlet end to give up compressed refrigerant, 
a duct for cooling compressed refrigerant 
connected to the outlet of the helical passage, 
said duct extending about the rotary casing, 
and a rotary cooler secured to the drum and 
means permitting the expansion of refrig 
erant passing from said duct to the cooler. 

6. In a refrigerating system a rotary com 
pressor, including a rotary casing containing 
a body of liquid, said casing being arranged 
upon rotation to maintain said liquid in the 
form of an annulus, a rotor within the cas 
ing rotatable about an axis eccentric in rela 
tion to the inner surface of the annulus, a 
helical passage on the rotor, means whereby 
the annulus may impart rotary movement to 
the rotor, means to maintain the axis of the 
rotor and the casing in fixed relation to each 
other, said liquid being circulated past the 
inner surface of the casing wall due to the 
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arrangement of the helical passage upon the 
rotor, and spirally disposed cooling means 
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upon the outer surface of said wall, whereby 
air is swept past said wall to receive heat 
from the liquid of the annulus. 

7. In a refrigerating system, a rotary com 
pressor, including a rotary casing containing 
a body of liquid, said casing being arranged 
upon rotation to maintain said liquid in the 
form of an annulus, a rotor within the casing 
rotatable about an axis eccentric in relation 
to the inner surface of the annulus, said rotor 
having a helical passage partially submerged 
in the liquid of said annulus, said passage 
being arranged to have a large inlet end to 
receive refrigerant and tapering to a smaller 
outlet end to give up compressed refrigerant, 
and a rotary cooler secured to the casing, 
said cooler carrying an impeller for circu 
lating a fluid albout said rotating cooler. 

8. A refrigerating machine comprising a 
rotary unit containing a body of liquid, ro 
tary compressor means associated with said 
liquid and rotatable about an included axis 
within said unit, a cooling passage for com 
pressed refrigerant connected to the com d 
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pressor means and arranged about the outer 
wall of the unit, a rotary cooler carried by . 
said unit, a jacket about said cooler to per 
mit a fluid to circulate thereabout, and an 
impeller to aid circulation of said fluid. 

9. A refrigerating machine comprising a 
refrigerant compressor, said compressor in 
cluding a rotary unit containing a body of 
liquid, said unit being arranged upon rota: 
tion to maintain said liquid in the form of 
an annulus, and rotary compressor means 
actuated by said liquid annulus and rotatable 
about an included axis within said unit, a 
cooling passage for compressed refrigerant 
connected to the compressor means and ar 
ranged about the wall of the unit, and a 
cooler connected to said cooling passage. 
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10. A refrigerating machine comprising a 
refrigerant compressor, said compressor in 
cluding a rotary unit containing a body of 
liquid, said unit being arranged upon rota 
tion to maintain said liquid in the form of 
an annulus, a rotor within said unit and 
rotatable about an axis eccentric in relation 
to the inner surface of said annulus, and 
means whereby the annulus may impart a 
rotary movement to the rotor, a cooling pas 
sage for compressed refrigerant connected to 
the compressor means and arranged about 
the outer wall of the unit, and a rotary cooler 
carried by said unit, said passage having an 
expansion outlet in said cooler. 

11. A refrigerating machine comprising a 
refrigerant compressor, said compressor in 
cluding a rotary unit containing a body of 
liquid, said unit being arranged upon rota: 
tion to maintain said liquid in the form of 
an annulus, a rotor within said unit and 
rotatable about an axis eccentric in relation 
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to the inner surface of said annulus, means 
whereby the annulus may impart a rotary 
movement to the rotor, and means tending to 
maintain the axis of the rotor in fixed rela 
tion to that of said unit, a refrigerant cool 
ing passage connected to said compressor, 
said passage forming a helix about the outer 
wall of the unit, whereby movement of air 
past its surface is exhausted by rotation of 
the unit, and a cooler connected to the outlet 
of said passage. 

Signed by me at Milford, N. H., this 27th 
day of June, 1928. 

WILLIAM G. ABBOTT, JR. 
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