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This invention relates to heat exchange appa 
ratus, and more particularly to apparatus for 
causing circulation of air and at the same time . 
heating or cooling the air as may be desired. 
One object of the invention is to provide an 

improved mechanism for compressing evaporat 
ing and condensing refrigerant fluid used in such 
apparatus. 
Another object of the invention is to provide 

an improved means for governing the flow of air 
through the apparatus. 
Another object of the invention is to provide 

an improved heat exchange apparatus which is 
So designed as to be relatively inexpensive to 
manufacture and of compact self-contained form 
So as to be readily portable for the convenience 
of the user. 
The invention is exemplified in a structure in 

which a shaft mounted centrally in and forming 
a part of an electric motor of any conventional 
type extends beyond each end of said motor and 
is fitted at one of its extending ends with a com 
bination propeller and evaporator, and at its 
other end with a combination propeller and con 
denser unit. This mechanism is enclosed in a 
rectangular casing provided with a transverse 
partition dividing the casing into two compart 
ments, and shuttered inlet and outlet ports are 
provided in the walls of each of the compart 
ments. Bafile plates positioned within the cas 
ing guide the circulation of air through the de 
Vice in connection with its various functions. 

Reference may now be had to the accompany 
ing drawings forming a part of this specification, 
of which 

Fig. 1 is a diagrammatic front elevation of the 
Operating elements of the invention and a sec 
tion of a housing in which the elements are 
mounted; 

Fig. 2 is an end view partially in elevation and 
partially in Section for illustrating the struc 
ture and manner of mounting a heat exchange 
unit in a housing; 

Fig. 3 is a fragmentary substantially vertical 
section of compressor and condenser units taken 
substantially along the line III-III of Fig. 2; 
and 

Fig. 4 is a cross section of a motor shaft, on 
a larger scale, and illustrating an arrangement 
of passageways therein. 

Referring to the drawings, the apparatus com 
prises generally a casing 0, a shaft 2, a motor 
4, an evaporator member 23, a plurality of com 
pressors 30, and a condenser 87. 
The shaft 2 forms a part of a conventional 

(C. 62-129) 
motor 4 (Fig. 1) and is journalled therein, by 
means of bearings 5. The shaft 2 extends be 
yond each of the ends of the motor 4 and is fitted 
at one of its ends with a hub 7 (Fig. 3) which 
is rigidly fastened thereon as by Soldiering or any 
other suitable means. The hub is provided 
with an annular flange 8 upon which is fas 
tened by means of soldering, or Some other suit 
able means, the evaporator 23 which is in the 
form of a propeller comprising a hub portion 2 
and a plurality of chambered blades 22 extend 
ing radially therefrom. The blades 22 are de 
flected at an angle from the general plane of 
the evaporator in any conventional manner SO 
as to provide an air propeller effect when role 
tated. 
A collector tube 25 connects the outer ends of 

the blades 22 and is provided with openings 26 
(Fig. 2) that communicate in fidd tight rela 
tion with outlet, ports 2 in the Outer edges of 
the blades 22 for communication with the in 
teriors of the blades 22. An annular ring 28 of 
channel-like sectional shape, is provided to conn 
nect the outer ends of the blades 22 to support 
them and the collector tube 25 in assembled re 
lation. The ring 28 also provides a support for 
the plurality of compressors. 30 (Fig. 3) which 
are arranged in diametrically opposed relation 
about the shaft 2 as a center. While any num 
ber of compressors may be employed, only one 
pair is shown in the drawings to provide a com 
plete exemplification of the invention. 

Each compressor 30 comprises a cylinder 32 
which is open at one end and provided with cyl 
inder walls 33 and a closed end or base portion 
34. The base portion 34 is supported upon the 
ring 28 and is securely fastened thereto by solder 
ing or some other suitable means. The cylin 
der 32 is thereby supported radially of the shaft 
2. A piston 35 provided with conventional pis 

ton rings 36 is slidably fitted within the cylin 
der walls 33 for reciprocal motion in the cylin 
der for refrigerant compressing purposes. The 
piston 35 is connected at its upper end by means 
of a screw 37 to a yoke member 38 which ex 
tends diametrically of the piston and thence in 
spaced relation along the outer walls 33 of the 
cylinder 32 and thence around and under the 
adjacent portion of the ring 28 this encircling 
these elements of the mechanism. 
A resilient bellows-like sealing member 39 com 

prising a series of folded elements 40 is soldered 
at one end about the upper end of the piston 35 
and at its opposite end about the cylinder base 
34 to normally urge the piston 35 outwardly 
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of the cylinder 32 and to prevent escape of re 
frigerant fluid from the apparatus. Rings 4 of 
metal or rubber or any other suitable material 
are disposed between the folds 40 to support them 
in spaced relation against the action of external 
atmospheric pressure whenever low pressure con 
ditions exist within the cylinder 32. The yoke 
30 is rigidly connected at 42 to one end of a rod 
43 which extends radially toward the shaft f2 
to a position between the inner face of the flange 
8 and a cup member 44 which is mounted rigidly 
upon the stationary supporting structure for the 
motor 4. The cup member 44 is formed with 
an internal elliptical shaped camming track 45 
(Figs. 2 and 3), the surface of which is parallel . 
to the shaft 2, but at varying distances there 
from. A roller 46 is pivotally mounted upon the 
lower end of the rod 43 by means of a headed 
pin 47 for rolling engagement upon the track 45. 
Thus rotation of the shaft 2 and the rigidly 

connected portions, including the hub 7, the 
evaporator 23, the ring 28, the cylinder 32, the 
piston 35, the yoke 38 and the rod 43 about the 
axle 2 as a center Will cause the roller 46 to trav 
erse the stationary track 45 and to follow its ellip 
tical curvature, with the result that the rod 43 will 
be oscillated radially with respect to the shaft 2 
to produce reciprocative movement of the piston 
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35 relative to the cylinder member 32. A casing 
member 48 is mounted upon the flange 8, and 
a Sealing ring 49 made of felt or other suitable 
material is fitted therein for bearing against the 
inner walls of the casing 48 and the Outer Walls 
of the cup 44 to prevent escape of lubricant from 
the cup member 44 and the casing 48. , 
The collector ring 25 communicates through 

the base 34 to the cylinder 32 by means of an 
inlet port 55 formed in this base. The port 55 
terminates in the upper face of the base 34 at 
an intermediate portion of the cylinder base 34. 
The port 55 is provided at its upper end with a 
reduced annular shoulder 60 which is beveled at 
its upper face to provide a Seat for a conven 
tional poppet valve 62. The valve 62 is provided 
with a headed stem 64 for connection with a 
coil spring 66 which is confined under compres 
sion between the headed portion of the stem 64 
and the shoulder 60 to resiliently urge the valve 
62 towards a seated position upon the shoul 
der 60. 
. An outlet port 70 is provided in the base 34 
and is fitted with a valve 7 which is resiliently 
urged toward a seated position against a valve 
seat 72 by means of a spring 75. An outlet tube 

is connected in fluid tight relation at one end 
to the Outer end of the outlet port T0, and at its 
opposite end to a duct 80 extending longitudi 
nally through the shaft 2. Transverse ports 82 
formed in the shaft 2 adjacent its opposite end 
extend laterally from the duct 80 to points at the 
outer wall of the shaft 2 for communication 
through the hub portion 2 with the interiors 
of chambered blades 88 of the condenser unit 87. 
A hub member 85 carrying the condenser 87 
which is in the form of an air propeller is posi 
tioned, upon the shaft 2 in such manner that 
the ports 82 are in open communication with the 
interiors of the blades 88 through the medium 
of ports 9 which are formed in the hub mem 
ber 85. 
The Outer ends of the blades 8 are intercon 

nected by means of a circular collector tube 90 
which communicates with the interiors of the 
blades 8. A pair of discharge tubes 95, extend 
ing diametrically of the tube 9D are each con 
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nected at one of their ends to the collector tube 
90 and communicate at their other ends with a 
duct 00 which extends longitudinally through 
the shaft 2 in parallel spaced realition to the 
duct 80. 
The opposite end of duct f OO is provided with 

an enlarged opening 02 to receive the outer end 
of a conventional poppet valve 05 and a coil 
Spring 106 resiliently urges the valve 05 to 
wards a seat OT which is provided by the shoul 
der formed at the connection of the duct OO 
to the Opening O2. A port ?o connecting the 
duct 00 at a point slightly spaced from its con 
nection to the opening O2 extends laterally 
through the shaft 2 to a point of connection 
with a corresponding similar port ff2 formed in 
the hub f, which in turn communicates through 
an opening 4 with the interiors of the blades 22. 
One end of the spring 06 bears against the 

valve 05 and the other end bears against a cir 
cular plate 20 which is fitted within the bore 
of the hub fi adjacent the outer end of the shaft 
2. An adjustable cap member 22 which is 
mounted in screw-threaded relation upon the 
end of the hub f supports a retaining member 
24 in abutting relation against the end of the 
hub fl. An adjusting screw 26 is carried by 
the member 24 in screw-threaded relation and 
bears against the plate 120 at its inner end. Ad 
justment of the screw 26 thereby regulates the 
pressure of the plate 20 against the spring 06, 
which in turn varies the pressure of the spring 
against the valve 105. A circular bellows-like 
Sealing member f30 is soldered to the outer end 
of the hub fi and the plate 20 to prevent leak 
age of refrigerant fluid from the apparatus, re 
gardless of the position of the plate 20 rela 
tive to the hub 7. 
The valve O5 is provided with an axially ex 

tending stub portion 32 of such shape as to slid 
ably fit within the duct 00 and to close the 
opening of the port O. whenever the valve O5 
is in a Seated position. An auxiliary bleeder 
port 33 extending from an intermediate point 
in the face of the valve seat f 07 to the port ?o 
provides a by-pass to convey fluid which may 
escape past the stub portion 32 into the open 
ing 02. This prevents accumulation of fluid at 
this point which would otherwise prevent the 
proper Operation of the valve O5. A stem 35 
extending from the valve 5 cooperates with the 
plate 20 to confine the movement of the valve 
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05 within proper limits during operation of the 
mechanism. 
The blades 22 and 88 of the compressor and 

Condenser units 23 and 87 (Figs. 2 and 3) are 
similar in construction and each comprises a 
pair of wall plates so which are spaced one from 
the other at their intermediate points but con 
verge at their marginal edges where they are se 
cured in fluid tight relation by means of solder 
ing or some other Suitable method. There is thus 
provided at opposite end portions of the motor 
shaft a plurality of chambered propeller blades 
radiating from chambered similar hub-like por 
tions 2 with which such blades are in open com 
munication. Arranged between the spaced walls 
of the blades are a series of baffle members 55 
and 60 which extend between the wall plates 50 
Substantially transversely of the radial axes of 
the blades. The baffles are arranged in pairs and 
extend outwardly from the hub portions 2. 
Each baffle 55 consists of outwardly inclined end 
portions 56, and inwardly inclined center por 
tions. S. Openings f are provided at the 
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junctures of the portions 56 and 57. Baffles 
60 consist of a pair of inclined portions f 6d, and 
an opening 62 is provided at the central junc 

5 

20 

25 

30 

40 

45 

50 

60 

65 

70 

75 

ture point thereof. 
There is thus provided a combination of cham 

bered elements which when assembled provides a 
unitary structure rotatable in the bearings 5. 
The open spaces provided in the various elements 
of the combination are in open communication one 
with the other, except as may be interrupted by 
operation of the valve members 62, i? and 05. 
This system of intercommunicating fluid contain 
ing elements is then filled with any suitable kind 
of refrigerant fluid, as for example, by forcing the 
fluid into the duct 80 at its end adjacent the con 
denser unit 87 until all of the air in the system is 
displaced and the fluid issues from the corre 
sponding end of the duct (). The ends of the 
ducts 8 and be are then sealed by means of suit 
able plugs 15 and 76 (Fig. 3). All of the rigid 
connections between the elements of the rotating 
mechanism are made fuid tight, and the plugs 
5 and 6 therefore complete the hermetical 

sealing of the refrigerant fluid within the device. 
The motor i? is rigidly mounted at 80 upon 

a pair of beams 8 which are, in turn, suspended 
at their outer ends by means of coil springs 88 
from cross bars 85. The crossbars 85 are con 
nected at 8 to the upper ends of posts 88 which 
are rigidly mounted upon the casing O by rubber 
headed screws 89, the threaded shank portions of 
which extend through suitable openings in the 
casing to engage threaded sockets 90 in the ends 
Of the posts 88. There is thus provided a 
cushion support for the motor 4 in the casing O 
whereby vibration of the motor will not be trans 
Imitted to the casing. 
Screws 9 similar to screws 89 are threaded 

into suitable openings in the casing O to co 
operate with the heads of the screws 89 to sup 
port the casing uniformly throughout its extent 
in Spaced relation from the surface upon which 
the device may be placed. 
The casing 9 comprises a rectangular box like 

structure completely enveloping the notor 4 and 
the rotating unit comprising the evaporator 23, 
Condenser 8 and supporting shaft 2. A central 
partition 29 extending transversely and com 
pletely across the interior of the casing and about 
the motor f4 divides the casing into two separate 
Compartments within which the evaporator and 
condenser units, respectively, are adapted to ro 
tate. The marginal portion 28 of the partition 
20 disposed adjacent the motor 4 is formed of 
Some flexible air-tight fabric or other suitable 
material to provide an air-tight partitioning effect 
without interfering with the slight rocking move 
ment of the motor d4 upon its cushioning supports 
84. 
Each end compartment is provided with a par 

tition 205 extending substantially horizontally be 
tween the side and end walls of the casing O, 
adjacent the bottom wall of the casing but spaced 
therefrom and at the rear inclining upwardly 
toward the rear side wall of the casing. Each 
partition is provided with an opening 206 adjacent 
the central partition 200 and along the marginal 
edges thereof is provided with an upturned flange 
208. At their outer ends the partitions 205 are 
formed with downwardly and inwardly inclined 
end portions 20, thus providing wells 22 for col 
lecting condensed moisture thrown off by the 
mechanism. Connections for drawing off this 
accumulated moisture may be made to nipples 25 
extending through suitable openings through the 

3 
well portion of the partition 26. Wertical longi 
tudinal partitions 2 are provided adjacent, but 
Spaced from the rear side wall of the casing fo 
Within each of the end compartments. They ex 
tend vertically from the lower partitions 205 to 
the top wall of the casing 0, and laterally from 
the central partition 200 toward each end wall of 
the casing (), but terminate at points spaced from 
the end Walls. w 
A pair of chambers 28 are thus formed between 

the rear wall of the casing, the top wall of the 
casing, the partitions 27, and portions of the 
partitions 205. These chambers are closed at 
their ends adjacent the central partition 200 but 
are in communication with the open compart 
ments of the casing through the openings left at 
each of the ends of the partitions 2 a. 
A pair of Openings 220 and 22 are provided 

through the rear side wall of the casing to above 
the line of connection with the partitions 205 and 
to either side of the vertical partition 200. An 
other pair of openings 224 and 225 through the 
rear side wall of the casing below the partition 
205 and one to each side of the partition 200 is 
provided. A pair of openings 230 and 23 are 
formed in the top wall of the casing O adjacent 
each end wall, and a pair of openings 235 and 236 
are provided through the bottom wall of the 
casing () to each side of the partition 200. Each 
of the openings leading from the casing is pro 
vided with a shutter arrangement which may 
be opened or closed by any conventional connect 
ing means for adjusting the flow of air through 
the mechanism. - 
When the device is to be used for air cooling 

purposes, the shuttered openings 230 and 235 
are opened, and the shuttered openings 23 and 
236, as well as the shuttered openings 220 and 224, 
are closed. The motor is turned on and the 
blades of the evaporator unit 23 induce a current 
of air up through the opening 235, through the 
opening 206 in the partition. 205 and thence 
through the propeller blades 22 and against the 
€nd wall of the casing 0 which deflects the cur 
rent of air upwardly and out of opening 230. At 
the same time, the propeller 87 induces a flow of 
air into the casing through opening 225, through 
the opening 206 in the partition 205 and thence 
through propeller 87 against the opposite end 
Wall of the casing ?o, and thence laterally into the 
chamber 28 and thence back and through the 
opening 22. 
When the operation of the mechanism is for 

Such cooling purposes, the air drawn into the 
casing chamber about the propeller 87 is taken 
from an outside source through the opening 225 
for heat absorbing purposes and is returned to the 
outside through the opening 22 f. 

It is to be understood that the operation of the 
apparatus can be reversed with regard to control 
of air therethrough, and that the air circulated 
about the propeller blades of the condenser 87 
can be employed for heating purposes, while the 
body of air circulated about the propeller blades 
of the evaporator unit 25 can be taken from an 
outside source and returned to the latter. In 
fact, the openings in the casing compartments 
can be connected and arranged in various com 
binations to secure the desired treatment and 
disposition of a given volume of air passing about 
the evaporator or condenser blades. 

During the rotation of the shaft 2, centrifugal 
force generated in the elements connecting the 
compressor to the cam track 45 constantly exerts 
force tending to maintain the roller 46 in contact 
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with the cam track without the necessity of an 
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inner track portion for the roller. •, 
Although only one form of the invention has 

been shown and described in detail, it will be 
apparent to those skilled in the art that the inven 
tion is not so limited, but that various changes 
can be made therein without departing from the 
spirit of the invention or from the scope of the 
appended clains. 
I claim: 
1. In a heat exchange unit, a housing having a 

substantially fluid tight partition dividing it into 
two chambers, a motor mounted in the housing 
and having a rotatable drive shaft extending at, 
Opposite end portions into the chambers, an 
evaporator mounted rigidly on One end portion 
of the shaft in one of the chambers and including 
fan blades extending radially from the shaft, 
a compreSSOr mounted upon the outer radial por 
tion of the evaporator, means connected to said 
motor and compressor for operating the latter in 
response to rotation of said shaft, and a condenser 
mounted on the other end portion of said shaft 
and including fan blades extending radially from 
the shaft; said fan members and shaft having 
a System of intercommunicating conduits con 
taining refrigerant and connected to inlet and 
outlet sides of the compressor to provide refriger 
ant circulation in cycles through the system to 
and from the compressor, each chamber having 
inlet and outlet openings for admitting and dis 
charging air in response to operation of the fan 
blades in the chamber. 

2. In a heat exchange unit, a housing, a motor 
having a rotatably driven shaft therein, an evapo 
rator including fan members disposed rigidly and 
radially with respect to the shaft, a tubular ring 
arranged circumferentially about the outer ex 
tremities of the fan members and connected 
therewith, a compressor connected at an outer 
radial portion of the fan members and having 
inlet and outlet connections to the tubular ring, 
means connected to the motor and compressor for 
operating the latter in response to rotation of the 
shaft, a condenser mounted upon the shaft for 
rotation therewith, said compressor, shaft and 
condenser having intercommunicating passages 
communicating through the tubular ring with 
inlet and outlet sides of the compressor for cir 
culation of refrigerant through the condenser and 
Compressor in response to operation of the motor, 

3. In a heat exchange unit, a housing a sub-. 
stantially fluid tight partition dividing it into two 
chambers, a motor mounted in the housing and 
having a rotatably driven shaft extending at op 
posite end portions into the chambers, an evapo 
rator mounted rigidly on One end portion of the 
shaft in one of the chambers and including fan 
blades extending radially from the shaft, a com 
pressor mounted upon the outer radial portion of 
the evaporator, means connected to said motor 
and compressor for operating the latter in re 
sponse to rotation of said shaft, and a condenser 
mounted on the other end portion of said shaftand 
including fan blades extending radially from the 
shaft; said fan members and shaft having a sys 
tem of intercommunicating conduits containing 
refrigerant and connected to inlet and outlet sides 
of the compressor to provide refrigerant circula 
tion in cycles through the system to and from the 
compressor, each chamber having two sets of con 
trolled inlet and outlet openings for selectively 
admitting and discharging air from each cham 
ber. 

4. In a heat exchange unit, a housing, a 
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motor mounted in the housing and including a 
rotatably driven shaft, an evaporator mounted 
rigidly on the shaft and including fan blades 
extending substantially radially of the shaft, a 
compressor connected to the evaporator and dis 
posed substantially radially of the shaft, means 
connected to said motor and compressor for oper 
atting the latter in response to rotation of the 
shaft, and a condenser mounted on said shaft 
Substantially coaxially with respect to the evap 
orator and including condenser members extend 
ing substantially radially of the shaft; said 
evaporator, condenser and shaft having a sys 
tem of intercommunicating conduits containing 
refrigerant and connected to inlet and outlet sides 
of the compressor to provide refrigerant circu 
lation in cycles through the system to and from 
the compressor, said housing having inlet and 
outlet openings for admitting and discharging 
air in response to Operation of the unit. 

5. In a heat exchange unit, a housing, a motor 

O 

20 

having a rotatably driven shaft therein, an 
evaporator including chambered fan members 
disposed radially and rigidly with respect to the 
shaft, said fan members having a series of baffles 
therein disposed angularly outwardly whereby 
fluid in the chambered fan members is urged 
outwardly of the latter in response to centrifugal 
force generated in rotation of the evaporator, a 
compressor connected to an outer radial portion 
of the evaporator and having inlet and Outlet 
connections, means connected to the motor and 
compressor for operating the latter in response 
to rotation of the shaft, a condenser mounted 
upon the shaft for rotation therewith, said com 
pressor, shaft and condenser having intercom 
municating passages communicating with thein 
let and outlet connections of the compressor for 
circulation of refrigerant through the condenser 
and compressor in response to Operation of the 
motor. 

6. In a heat exchange unit, a housing having 
a central partition dividing the housing into two 
compartments, a driving shaft extending through 
the partition, means for driving the shaft, an 
evaporator including fan structure disposed on 
One end portion of the shaft in one compart 
ment, a condenser, including fan structure dis 
posed on the other end of the shaft in the other 
compartment, a compressor connected to the 
evaporator; Said evaporator, condenser and shaft 
having intercommunicating passages containing 
refrigerant and connected to inlet and outlet 
sides of the compressor, means for Operating the 
compressor, each compartment having a shut 
tered inlet port adapted to be opened or closed 
for admitting air, a partial partition in each 
chamber and disposed between an end portion of 
the shaft and said port to provide an opening to 
admit air from the inlet port to the intake side 
of the fan structure in the compartment, an 
auxiliary chamber formed in the housing and 
having an Opening disposed substantially at the 
Outlet side of the fan structure for receiving air 
blown from the blade structure, said secondary 
chamber having an outlet port leading from the 
housing. 

7. In a heat exchange apparatus, a shaft hav 
ing means for rotatably supporting it, means 
for driving the shaft, fan members mounted rig 
idly on and extending substantially radially from 
Opposite end portions of said shaft, conduits con 
nected circumferentially about the outer end 
portions of the fan members, diametrically oppo 
site compressers disposed adjacent outer extremi 
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ties of fan members at one end portion of the 
shaft; Said shaft, fan members, conduits and 
Compressers having inter-communicating pass 
sages containing refrigerant and constituting a 
continuous circuit therethrough, and driving 
means connected to the shaft and compressers 
and responsive to rotation of the shaft for oper 
ating the compressers whereby the refrigerant is 
compressed and circulated through the passages. 

8. In a heat exchange apparatus, a shaft hav 
ing means for rotatably supporting it, means for 
driving the shaft, fan members mounted rigidly 
on and extending substantially radially from 
opposite end portions of said shaft, conduits con 
nected circumferentially about the outer end por 

S 
tions of the fan members, diametrically opposite 
compressers disposed adjacent outer extremities 
of fan members at one end portion of the shaft; 
Said fan members, conduits and shaft having in 
tercommunicating passages containing refriger 
ant and connected to inlet and Outlet sides of 
the compressers to provide circulation of the 
refrigerant recurrently to and from fan members 
at opposite end portions of the shaft, driving 
means connected to the compressers and shaft and 10 
responsive to rotation of the shaft for operating 
the compressers. Whereby the refrigerant is Con 
pressed and circulated in recurrent cycles through 
said intercommunicating passages. 
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