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[57] ABSTRACT 

The invention describes a unit pair of chambers with 
means of obtaining a temperature differential between 
the chambers, The chambers contain a low boiling 
point ?uid de?ning a liquid phase and a vapor phase. 
By closing and opening of a communication between 
vapor phases of the chambers, cyclic differences in 
vapor pressure between the chambers is obtained. At 
least one of said chambers is provided with a move 
able wall portion which responds to changes in the 
vapor pressure in the chamber. This movable wall also 
controls the opening between vapor phases of cham 
bers. Controls and conduits are provided to return the 
condensed liquid from cold to warm chamber, and the 
return of moveable portion to its starting position. By 
means of proper linkages, the moveable wall is trans 
lated into useful work. 

13 Claims, 6 Drawing Figures 
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TEMPERATURE DIFFERENTIAL FLUID MOTOR 

BRIEF SUMMARY OF INVENTION 

The differential temperature ?uid motor of this in 
vention comprises a pair of interconnected chambers 
which are sealed against any external environment and 
wherein provision is made for obtaining a small temper 
ature differential between the respective chambers so 
that one is relatively warmer than the other. An activat 
ing ?uid, preferably one having a low boiling point, is 
disposed in the respective chamber to de?ne a liquid 
level to separate the respective chambers into a vapor 
chamber portion and a liquid chamber portion. The 
chamber kept at the relatively warmer temperature 
serves as an evaporator, while the colder chamber 
functions as a condensor. One or both of the chambers 
is provided with a moveable portion. The respective 
vapor phases and liquid phases of the chambers are 
connected into communication by connecting con 
duits. A valve is disposed in the vapor conduit which is 
rendered responsive to a moveable wall portion of one 
of the chambers to cycle the changes in pressure occur 
ing within the respective chamber. A one way valve is 
interposed in the liquid conduit to permit the flow of 
liquid from the colder chamber to the warmer chamber 
only. 

Cyclical changes in vapor pressure between the two 
chambers is attained by periodically opening and clos 
ing the vapor valve so that the pressure changes occur 
ing in one of the chambers results in the displacement 
of the moveable wall thereof; the movement of which 
is translated into work. In the closed position of the 
vapor valve, pressure within the warm chamber is in 
creased as pressure in the cold chamber is diminished 
by condensation. The build up pressure within the 
warm chamber upon overcoming the resistance to 
movement of the moveable wall portion effects dis 
placement thereof. Upon opening of the vapor valve, 
the pressure within the warm chamber is diminished 
and the pressure within the cold chamber increased. 
The vapor valve being rendered responsive to the dis 
placement of the moveable wall portion effects cyclical 
changes in pressure which results in periodic displace 
ment of the associated moveable wall portion which is 
translated into useful work. The temperature differen 
tial of the respective chambers can be achieved in any 
of several ways; e.g., evaporation, submersion, heating, 
cooling, and the like. Means to return displaced wall to 
its starting position are included. 

OBJECTS 

An object of this invention is to provide an apparatus 
which utilizes water as the motivating force for the pro 
duction of useful work. 
An object of this invention is to provide an apparatus 

which utilizes natural thermal environmental energy to 
produce useful work. 
Another object of this invention is to provide a fluid 

motor which can be readily operated at relatively low 
temperatures. 
Another object of this invention is to provide a ?uid 

motor in which the energy of liquid evaporation is uti 
lized for the production of useful work. 
Another object of this invention is to utilize the tem 

perature differential between two natural environments 
for the production of useful work. 
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2 
Another object of this invention is to utilize a ?uid 

motor in which ice is utilized as a fuel source for the 
production of useful work. ‘ 
Another object of this invention is to provide a fluid 

motor which can be readily utilized with any type of 
dombustible material. 

FEATURES 

A major feature of this invention is the provision of 
a motor which can utilize readily available environment 
differences of temperature for the production of useful 
work. It thus utilizes a practically unlimited and previ 
ously untapped source of environmental energy for the 
production of useful work. 
Another feature of this invention resides in the provi 

sion of a ?uid motor having a pair of closed volumes in 
which the energy of cyclical evaporation and condens 
ing of the liquid contained therein is utilized to produce 
useful work. 
Another feature of this invention resides in a ?uid 

motor in which the external environmental forces are 
utilized to maintain a temperature differential between 
the respective chambers. 
Other features and advantages will become more 

readily apparent when considered in view of the draw 
ings and description in which 
FIG. 1 is a cross sectional view of a ?uid motor em 

bodying the present invention. 
FIG. 2 is a cross sectional view of a modi?ed form of 

the invention. 
FIG. 3 is a cross sectional view of still another modi 

fied form of the invention. 
FIG. 4 is a cross sectional view of still another em 

bodiment of the invention. 
FIG. 5 is a fragmentary cross sectional view of a mod 

i?ed form of evaporator chamber, for use in the ?uid 
motor embodying the present invention. 
FIG. 6 is a fragmentary cross sectional view of a mod 

i?ed form of condensor chamber utilized in the ?uid 
motor of this invention. 

DETAILED DESCRIPTION 

Referring to the drawings, there is shown in FIG. 1 a 
temperature ?uid motor 10 embodying the present in 
vention. As shown, a support or frame 11 is provided 
for supporting thereon a chamber 12 which functions 
as an evaporator as will be hereinafter described. The 
chamber or evaporator 12 is defined by circumscribing 
sidewalls 13 connected to a top wall 13A and bottom 
wall 13B. In the illustrated form of the invention, the 
bottom wall 13B of the evaporator or chamber 12 is 
connected to the circumscribing side walls 13 by means 
of a compressable and/or expandable bellows joint 15. 
The arrangement is such that the bottom wall 13B can 
be readily moved within the limits of the expansion and 
contraction of the bellows joint 15 in a reciprocating, 
up and down, direction. Disposed within the evapora 
tor or chamber 12 is a supply of activating ?uid 16, 
which is a liquid having a low boiling point. The activat 
ing liquid 16 thus de?nes a liquid level 16A to separate 
chamber 12 into liquid chamber portion 12A and a 
vapor chamber portion 125. 

Suitably supported on the frame structure 11 is an 
other chamber 18 which functions as a condensor, as 
will be hereinafter described. Chamber 18 or conden 
sor has circumscribing sidewalls l9 and an intercon 
nected top wall [9A and bottom wall 19B. As shown, 
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the bottom wall 19B is attached to the circumscribing 
side walls 19 by an expandable and/or compressable 
bellows joint 20. The arrangement is such that the bot 
tom wall 19B of chamber 18 can be readily moved in 
a reciprocating or up and down movement within the 
limits of expansion and contraction of the bellows joint 
20. 

In this form of the invention, the external surfaces of 
the condensor chamber 18 is covered with a wick like 
material 21 which when wetted with a suitable liquid, 
e.g., water, effects the cooling of the condensor cham 
ber 18 by evaporation as will be hereinafter described. 

Chamber or condensor 18 also contains a supply of 
activating fluid 16 wherein the liquid level 16A thereof 
de?nes a liquid chamber portion 18A and a vapor 
chamber portion 18B. Connecting the liquid chamber 
portion 18A of the condensor chamber 18 to the liquid 
chamber portion 12A of the evaporator chamber 12 is 
a connecting conduit 24. A valve means 25 is inter 
posed in conduit 24 to regulate the flow of liquid 16 be 
tween the respective liquid chamber portions 12A and 
18A of chambers 12 and 18. The valve 25 is so con 
structed so that it allows for only one way movement 
of the liquid; i.e., the liquid 16 is free to move from the 
liquid chamber portion 18A of the condensor chamber 
18 to the liquid chamber portion 12A of the evaporator 
chamber 12. Thus valve 25 prohibits any reverse move 
ment of ?uid 16 from the liquid chamber portion 12A 
to the liquid chamber portion 18A. 
The vapor chamber portion 128 of the evaporator 

chamber 12 and the vapor chamber portion 18B of the 
evaporator 18 are connected into communication by a 
vapor conduit 26. Controlling the ?ow of vapor 
through conduit 26 is a valve 27 which is normally 
closed. 

In accordance with this invention, the vapor valve 27 
is periodically actuated between an open and closed 
position automatically and in response to the move 
ment of the bottom wall 198 of the condensing cham 
ber 19 as will be herein described. A valve actuator 28 
is interconnected between the bottom wall 198 of con 
dcnsor chamber 18 and the valve 27. The arrangement 
is such that upon the upper movement of the bottom 
wall 198 of chamber 18 will affect an opening of valve 
27 as will be herein after described. Downward move 
ment of the bottom wall 19B will effect a closing of 
valve 27. 
Supported on top of the condensing chamber 18 is a 

resevoir or tank 29 which is adapted to contain a supply 
of cooling liquid 30 as for example, water. Branch con 
duits 31 are connected to the tank or resevoir 29 for di 
recting the cooling water 30 from the tank or resevoir 
29 onto the outer wick coating 21 of the conensing 
chamber 18. if desired, suitable valve means 32 may be 
interposed in the respective branch conduits 31 for 
controlling the ?ow of cooling water onto the wick 
coating 21. 

In this form of the invention, a lever 33 is disposed 
below the respective moveable wall portions 13B and 
193. The lever 33 is supported intermediate the ends 
thereof on a fulcrum 34. The opposed arm position 
33A, 33B of the lever 33 thus rotates or see'saw about 
fulcrum 34. Arm extensions 37 and 38 extend from the 
end portions 33A, 33B of the lever 33 whereby the arm 
extensions 37 and 38 are disposed continuous to the re 
spective moveable bottom walls 13B and 19B of con 

20 

35 

40 

50 

55 

60 

4 
tainers 12 and 19. Accordingly, as shown the bottom 
walls 13B and 198 seat on or are in contact with the 
arm extensions 38 and 37, respectively. 
The arrangement is such that when arm 34 and 35 

are in a neutral or horizontal position (as shown in FIG. 
1), the bottom wall 13B rests atop the extension arm 37 
so that the bellows joint 15 is in its collapsed or folded 
position, whereas bottom wall 19B of chamber 18 rests 
or seats upon the arm extension 38 so that the bellows 
portion 20 is in its extended position. Connected to the 
bottom wall 198 of chamber 18 is a force transmitting 
member 39. The extended end of the transmitting 
member 39, it will be understood, is connected through 
mechanical means or linkages so that the movement of 
the bottom wall 195 can be translated into useful work. 
The chambers 12 and 18, while interconnected be 
tween themselves, are sealed off from the outside atmo 
sphere so as to prevent any loss of the activated ?uid 
16. The operation of the temperature differential fluid 
motor 10 described isas follows: 
With valves 32 opened, water is withdrawn from the 

resevoir or tank 29, e.g., by gravity, and drips onto the 
wick surface 21 of the condensor chamber 18 to wet 
the same. The natural evaporation of the cooling water 
from the wick surface 21 effects a cooling of the cham 
ber 18 to several degrees below the ambient or environ 
mental temperature of chamber 12. This results in a 
temperature differential between chambers 12 and 18. 
With valve 27 in its closed position, the vapor chamber 
portion 128 of chamber 12 is separated from the vapor 
portion chamber 188 of chamber 18. Thus the differ 
ences in temperature occuring between chamber 12 
and 18 will result in a vapor pressure differential be 
tween chambers 12 and 18. As the activating ?uid 16 
has a low boiling point, it will readily volutilize within 
chamber 12 so as to increase the vapor pressure in the 
relatively warmer chamber 12. As the vapor pressure 
increases in the warmer chamber 12, a vapor pressure 
force is exerted on the bottom wall 138 of the warmer 
chamber 12. Thus the vapor pressure acting on bottom 
wall 135 will be greater than the vapor pressure force 
being exerted on bottom wall 19B of of chamber 18. 
The bottom wall 13B will therefore exert a force upon 
the extension arm 37 of lever arm 33. As the bottom 
wall 13B moves downwardly, it will simultaneously ef 
fect displacement of the lever arm 33B downwardly. 
This will result in an upward movement of lever arm 
33A and its extension 38. This in turn causes the bot 
tom wall 19B to be displaced upwardly to compress the 
bellows joint 20 of chamber 18. The upward movement 
of the bottom wall 19B of chamber 18 will reduce the 
volume of chamber 18 and consequently, compress the 
air within the vapor chamber portion 188. The bottom 
wall 195 will move upwardly until the pressure of com 
pressed air within chamber 18 counter-balances the 
vapor pressure occuring in chamber 12. As the bottom 
wall 198 moves upwardly and approaches its upper 
limit of travel, the valve actuator 28 will effect the 
opening of valve 27 causing the vapor chamber portion 
188 of the relatively colder chamber 18 to be placed 
into communication with the vapor chamber portion 
12B of the warmer evaporator chamber 12. When this 
occurs, equalization of vapor pressure between the two 
chambers 12 and 18 is achieved. As this results, the dif 
ferential vapor pressure which has pressed lever arm 
33B downwardly and lever arm 33A upwardly is equal 
ized. Compressed air in chamber 18 will move the bot~ 
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tom wall 198 and the associated lever arm 33A down 
wardly until lever arm 33A and 33B are again be posi 
tioned in their neutral, horizontal starting position. 
Upon the downward movement of the bottom wall 

19B of the chamber 18, and as the bottom wall 19B ap 
proaches its lower limit of travel, the valve actuator 
27A will cause the closing of valve 27. Thus the vapor 
which has entered into container 18 from container 12 
due to the relatively colder temperature of chamber 18 
will subsequently condense to return to its liquid form. 
This will result in a reduction of the vapor pressure in 
container 18. Conversely the vapor pressure in the rela 
tively warmer evaporating chamber 12 is regenerated 
by the evaporation of the activating ?uid 16. This in 
crease in pressure forces the bottom wall 138 down 
wardly to repeat the cycle of operation described. 
The excess of liquid 16, which is condensed in cham 

ber 18, is redirected to chamber 12 through the liquid 
conduit 24 and the one way valve 25 controlling the 
?ow therethrough. In a complete cycle of operation, 
the movement of the bottom wall 198 of the cold 
chamber 18 will effect a corresponding movement of 
the transmission member 39. Thus the reciprocating 
movement of the transmission member 39 through the 
appropriate mechanical linkages is readily translated 
into either a rotary or linear motion which is capable 
of being translated into work. 
While the transmission member 39 is illustrated as 

being connected to the moveable wall portion 198, it 
will be understood that the transmission member 39 
may be associated with bottom wall 138 of chamber 12 
and/or a transmission member may be connected to 
both bottom walls 135 and bottom wall 198 of cham 
bers 12 and 18. 
FIG. 2 illustrates another embodiment of the inven 

tion. In this form of the invention the construction of 
the temperature differential motor 110 is similar in all 
respects to that described with respect to FIG. 1 except 
that the lever 33 has been omitted. In this form of the 
invention the bottom wall 1138 of chamber 112 is 
moveably attached to the sidewalld 1138 of chamber 
112 by an imperforate expansion means as for example, 
a bellows expansion joint 11S, whereby the inherent re 
siliency of the bellows joint 115 functions as a tension 
spring. The arrangement is such that the bellows joint 
11S normally exerts a predetermined spring force on 
the bottom wall 1138. This predetermined spring force 
is designed to keep the bottom wall 1138 in a normally 
upward position or folded bellows position. 
Attached to the outside of the bottom wall 1133 is a 

force transmission member 139. The extened end of 
the transmission member 139, it will be understood, is 
suitably connected to a mechanical means or suitable 
linkage means for translating the rhythmic, reciprocat 
ing, up and down movement of the bottom wall 113B 
into either a rotary or linear motion, as may be required 
to effect the production of useful work. The bottom 
wall “93 of the container 118 is inmoveably attached 
to the side walls 119 of the condensing chamber 118. 
Valve 127 and valve actuator 128 are rendered respon 
sive to the movement of the bottom wall 113B, as here 
inbefore described, so as to effect the periodic or cycli 
cal opening and closing of the valve 127. In all other re 
spects structure of FIG. 2 is identical to that described 
with respect to FIG. 1. In operation the embodiment of 
FIG. 2 operates as follows: 
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With the water valves 132 open, water 130 will be 

withdrawn from the resevoir chamber 129 to wet the 
outer wick surface 121 of chamber 118. As the water 
with which the wick 121 is wetted evaporates, chamber 
118 is cooled to a temperature below the environmen 
tal or ambient temperature of the evaporator chamber 
112. This results in a temperature differential between 
the evaporator chamber 112 and the condensor cham 
ber 118. With the valve 127 in its closed position. the 
respective vapor chamber portion 1128 of the evapora 
tor 112 and the vapor chamber portion 1188 of the 
condensor 118 are separated. Vapor pressure within 
the chamber 112 is increased by evaporation of the ac 
tivating medium 116. This increasing vapor pressure 
exerts a force upon the bottom wall 1138 of chamber 
112. When the vapor pressure acting on the bottom 
wall 11313 of chamber 112 exceeds the resistance to 
movement exerted by the spring force of the bellows 
joint 115, the bottom wall 1138 will move downwardly 
in response to this excessive vapor pressure. Upon 
downward movement, of the bottom wall 1138, the 
valve actuator 128 is displaced accordingly to cause 
valve 127 to open the communication between the re 
spective vapor chamber portions 1128 and 1185 of 
chambers 112 and 118, respectively. Opening of valve 
127 causes the vapor pressure chamber 1198 of cham 
ber 118 to be placed into communication with chamber 
portion 1128 of chamber 112. In doing so, the pressure 
exerted against the bottom wall 1135 of chamber 112 
is reduced. The inherent resiliency in the bellows joint 
115 will cause the bellows 115 to rebound or contract, 
thus pulling the bottom wall 113B upwardly. As the 
bottom wall 113B reaches its upward limit of travel, it 
causes valve actuator 128 to effect a closing of valve 
127. With valve 127 closed, new vapor will be gener 
ated in the evaporator chamber 112 through natural 
evaporation of the actuating ?uid 116 to again increase 
the pressure acting on wall 113B to result in a down 
ward displacement of the bottom wall 1138. The vapor 
which had entered the condensor chamber 118 from 
the evaporator chamber 112 will condense to form a 
liquid as a result of the cooled temperatures occuring 
within the condensor chamber 118. this condensation 
of the activating ?uid will decrease the vapor pressure 
within the condensor chamber 118 and increase the 
amount of liquid 116 within the condensor chamber 
118. As the level 116A of liquid 116 in the condensor 
chamber 118 tends to increase, the liquid 116 will 
begin to ?ow from the condensor chamber 118 to the 
evaporator chamber 112 through conduit 124. Thus, 
?ow of ?uid 116 from the condensor chamber 118 to 
the evaporator chamber 112 is effected by gravity, and 
results in equalizing the liquid level 116A in the respec 
tive chambers 112 and 118. This will occur during the 
opening of conduit 126 which results in a temporary 
equalization of vapor pressure upon the ?uids in the 
evaporator 112 and condensor 118. The condensed liq 
uid will thus be continuously returned from the con 
densor 118 to the evaporator 112 during the repeated 
cycles of motor operation. 
The up and down movement of bottom wall 1133 

will effect a corresponding movement of the transmis‘ 
sion member 139. The reciprocating movement of the 
transmission member 139 is readily translated into use 
ful work, as hereinbefore described, through suitable 
linkage systems into either a rotary or a linear move 
ment. It is to be understood the moving parts which re 
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spond to changes in vapor pressure may also consist of 
the bottom wall 1198 of condensor 118 instead of the 
bottom wall 1138 of the evaporator chamber 112 and 
/or both bottom walls 1138 and 1198 may be moveably 
supported. 

It is also to be noted that the moveable parts may 
likewise consit not only of the bottom wall portion of 
the respective chambers, but also may consist of any 
wall portion of the chamber. The arrangement requires 
that the moveable parts, e.g., the moveable walls in any 
of the variations to be rendered responsive to changes 
in vapor pressures which occur during the opening and 
closing of the vapor valve 127 which controls the ?ow 
of vapor between the respective vapor chamber por 
tions of chambers 112 and 118. 
FIG. 3 illustrates another form of the invention which 

is adpated to operate on a temperature differential oc 
curing between an ambient atmosphere and ambient 
water environment wherein the temperature of the am 
bient water W is colder than of the ambient atmo 
sphere. This embodiement 210 is particularly adapted 
for use under conditions in which the differential tem 
perature ?uid motor is used in the proximity of a large 
body of water W as for example, a lake or a sea. This 
version can be utilized on a boat traveling through such 
body of water W. In this form of the invention. the dif 
ferential temperature apparatus 210 is identical to that 
described with respect to FIG. 2 with the following 
noted exceptions. The cold or condensing chamber 218 
is situated at a lower level than the evaporating cham 
ber 212 whereby the condensing chamber 218 is sub 
merged in a body of water W to be thereby cooled. in 
this arrangement, the wick covering of FIGS. 1 and 2 
of the condensor chamber as hereinbefore described, 
is omitted. In this embodiment 210, a pump 240 is dis 
posed in the liquid conduit to pump the condensate be 
tween liquid chamber portion 218A of the condensor 
chamber 218 to the liquid chamber portion 212A of 
the evaporator chamber 212. If desired, the pump 240 
may be activated by the movement of the bottom wall 
2138 of the evaporator chamber 212 through a suitable 
interconnecting linkage means 241. A pressure or one 
way valve 225 is disposed in conduit 224 to open in re 
sponse to the outside pressure of the pump, but not in 
response to the vapor pressure occuring within cham 
ber 212. Thus the pressure valve functions as a one way 
valve which permits the flow of liquid 216 from cham 
ber 218 to chamber 212 only. 
The operation of the differential temperature ?uid 

motor of FIG. 3 is as follows: 
With valve 227 closed, the respective vapor chamber 

portions 212B and 2185 of the evaporator chamber 
and condensing chamber, respectively, are separated. 
As chamber 212 is warmed by the external ambient en 
vironmental temperatures, the liquid 216 contained 
therein will tend to evaporate thereby increasing the 
vapor pressure within chamber 212 as hereinbefore de 
scribed. Cold chamber 218 being cooled by the envi 
ronmental or external temperature of the colder body 
of water results in a temperature differential occuring 
between the evaporator 212 and the condensor 218. 
This temperature differential results in a vapor differ 
ential between chambers 212 and 218; i.e., the vapor 
pressure in chamber 212 will exceed the vapor pressure 
in the cold chamber 218, when valve 227 is closed. The 
liquid pressure of chamber 212 will thereby exert a 
vapor pressure upon the moveable wall 2138 of the 
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chamber 212. When the vapor pressure within cham 
ber 212 exceeds the resistance of the inherent spring 
force of the bellows joint portion 215, the bottom wall 
213B will move downwardly in response increasing to 
this vapor pressure. Upon downward movement of the 
bottom wall 213B, and when bottom Wall 2138 reaches 
its lower limit of travel, the bottom wall 213B lowers 
the valve actuator 228 to thereby opens valve 227 and 
place chamber 212 into communication with the vapor 
chamber portion 218B of the condensor 218. As the 
vapor pressure in the cold chamber 218 is lower than 
the vapor pressure in the warm chamber 212, vapor 
will enter into chamber 218 through conduit 226 to 
equalize the vapor pressure in the respective chambers 
212 and 218. This will result in a reduction of pressure 
on the bottom wall 2138. The resiliency of the bellows 
joint 215 will cause the bellows to contract causing the 
bottom wall 2138 to travel upwardly as viewed in FIG. 
3. As the bottom wall 213B reaches its upper limit of 
travel, it moves valve actuator upwardly to close the 
valve 227. With valve 227 closed, new vapor will be 
generated in the evaporator 212 as a result of its rela 
tively warmer temperature. The regenerated vapor 
pressure in evaporator 212 thus increases the pressure 
acting on the moveable wall to repeat the cycle. 
Due to the cooling effect which the colder water en 

vironment has on the submerged chamber 218, the 
vapor which has entered into chamber 218 from cham 
ber 212 condenses and returns to its liquid form to col 
lect in the bottom of chamber 218. As the bottom wall 
2135 of chamber 212 ascends, the liquid condensate in 
chamber 218 is pumped back to chamber 212 through 
conduit 224 by means of pump 240. With valve 227 
closed by the upward movement of the bottom Wall 
2138, the liquid 216 in chamber 212, having a low boil 
ing point, will commence vaporizing to again build up 
the vapor pressure within chamber 212. In doing so, the 
cycle of operation is continuously repeated to provide 
for periodic or rhythmic displacement of the transmis 
sion member 239. The reciprocating movement of the 
bottom wall 213B will thus effect a corresponding 
movement of the transmission member 239. This 
movement in turn is readily translated through me 
chanical means into either rotary or linear movement 
so as to do useful work as hereinbefore described. 

FIG. 4 is similar to that described with respect to 
FIG. 3 except that this embodiment 310 is adapted to 
function in a water-atmosphere environment in which 
the temperature of the water W is warmer than that of 
the atmosphere A. For this purpose, the warm chamber 
or evaporating chamber 312 is submerged in water W 
and the cold or condensing chamber 318 is placed at 
the higher elevation so as to be cooled by the cooler 
ambient atmosphere A. The lower wall 313B of the 
evaporator chamber 312 is fixedly secured to the cir 
cumscribing sidewalls 313 of the chamber 312. The 
upper wall 313A of the evaporator 312 is moveably at 
tached to the sidewalls 313 through the means of an im 
perforate bellows expansion joint 315 wherein the in 
herent resiliency of the bellows joint 315 functions as 
a tension spring. The arrangement is such that when the 
vapor pressure in the evaporator chamber 312 and the 
condensor chamber 318 are equal, the spring force in 
bellows 315 causes the bellows to be disposed in its col~ 
lapsed or contracted position whereby the upper wall 
313A is maintained in its most downwardly position. 
The spring force of bellows 315 will be overcome and 



3,846,984 
9 

the associated upper wall 313A moves to its upper most 
position upon the development of a vapor pressure 
within the evaporator chamber 312 sufficient to over 
come the resistance of the bellows joint 315, as herein 
before described. The force transmission member 339, 
which is operatively connected the moveable top wall 
portion 313A thus moves up and down as the moveable 
wall 313A is reciprocated. The extended end of the 
transmission member 339 is operatively connected by 
mechanical means or linkages whereby the movement 
ofthe moveable wall 313A can be translated into useful 
work. Pump 240 of FIG. 3 is omitted from this embodi 
ment 310 and a valve 325 is located in the liquid con 
duit 324. This valve 325 allows the liquid to ?ow from 
the condensor 318 to the evaporator 312 to occur by 
gravity. The operation of the embodiment illustrated by 
FIG. 4 is as follows: 
The evaporator 312 is kept at the warmer water tem 

perature by submerging it in the relatively warmer body 
of water W. Valve 327 is normally closed to separate 
the vapor chamber portion 31213 of the evaporator 312 
from the vapor chamber portion 31813 of the condenser 
318. As the vapor pressure in the evaporator increases 
due to the low boiling point of the activating liquid 316, 
will exert a pressure upon the moveable wall 313A of 
the evaporator to overcome the spring force of bellows 
315. Since the top wall 313A is moveable, it moves up 
wardly to respond to any build up of pressure oecuring 
within the evaporator 312. As vapor pressure increases, 
it overcomes the resistance of the spring force exerted 
by the bellows joint 315 which normally resists the 
movement of the wall 313A. This will occur when the 
vapor pressure in the evaporator 312 upon closing of 
conduit 326 exceeds the vapor pressure in the evapora 
tor 312 which is present during the opening of the con 
duit 326. Upon upward movement of the top wall 
313A, and as the top wall 313A reaches its upward 
limit of travel, valve 327 is opened by upward move 
ment of the valve actuator 328. This opens conduit 326 
and causes the vapor portion 318B of the condenser 
318 to be placed into communication with the vapor 
portion 3128 of the evaporator chamber 312. Thus the 
vapor in the evaporator chamber 312 will enter into the 
condensor 318 through conduit 326. This will tempo 
rarily reduce the vapor pressure in the evaporator 312 
and will result in a reduction of force acting on the 
moveable wall portion 313A.. The resiliency in the bel 
lows 315 will cause the bellows joint to return to its 
normally folded position causing the wall 313A to 
travel downwardly. As the moveable wall 313A reaches 
its lower limit of travel, it moves the valve actuator 328 
downwardly to effect the closing of the vapor valve 
327. This permits a new vapor pressure to be generated 
in the evaporator 312 by the evaporation of the actuat 
ing liquid 316. This in turn will move the upper wall 
313A upwardly to repeat the cycle of operation. 
The vapor which has previously entered into the con 

densor 318 from the evaporator 312 will condense to 
form liquid as a result of the cooler temperature main 
tained on the condensor. The condensed liquid will col 
lect in the bottom of the condensor 318 and be re 
turned to the evaporator by gravity through the one 
way valve 325 in conduit 325. The up and down move 
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ment of the upper wall 313A will effect a correspond- 6 
ing movement of the transmission member 339. This 
movement as hereinbefore described is translated into 

10 
either rotary or linear movement by suitable mechani 
cal kinkatures. 

FIG. 5 illustrates a modi?ed evaporating chamber 
400 wherein an additional means may be utilized for 
obtaining the temperature differential between the 
evaporating chamber 400 and an associated condens 
ing chamber. In this form of the invention a heating 
means 50 is provided to impart heat to the activating 
liquid 416. In the illustrated embodiment the heater is 
an electric resistance heater which is opcrativcly con 
nected into an electric circuit 51 to a source of electri 
cal supply 52, as for example, a battery. generator, line 
current. To control the temperatures of the actuating 
liquid within the chamber 400, a thermostat 52 may be 
included in the circuit 51. Walls of chamber are sur 
rounded by a covering insulating material 53 so as to 
prohibit any heat loss to the external environment. It 
will be understood that the means to heat the liquid 
supply in chamber 400 may consist of other heating de~ 
vices without departing from the invention. Thus, it 
may consist of a means for controlled burning of com 
bustible materials in the environment of chamber 400 
for raising the temperature of liquid 416. 
FIG. 6 represents a modification of a condesning 

chamber 60. In this embodiment, the condensing 
chamber 60 is adapted to be cooled by immersion in a 
container containing a cold ?uid. In the illustrated em 
bodiment, the inside space of an outer container 61 en 
closes the condensing chamber 60. Supports 62 extend 
from the bottom wall 63 of the other container 61 to 
space the outer container 61 from the condensing 
chamber 60. it is preferred that walls of outer container 
61 be made of good heat insulating materials so as to 
minimize any transfer of heat from the external envi 
ronment to the container 61. Container 61 is adapted 
to hold a cold liquid or other cooling material, as for 
example, ice 64. The condenser 60 is adapted to be 
submerged in the icewater or cooling media in con 
tainer 61. The chamber 60 thus rests on supports 62 so 
as to allow circulation of the cooling media on the out 
side of the bottom wall chamber 60. Chamber 60 is also 
immovably fastened to the wall of the outer container 
61 by braces 65 so as to prevent the upper movement 
of the condensor 60 by the buoyant forces of the cool 
ing liquid or media 64 within the container 61. A wick 
covering 21 as in FIG. 1 is omitted from chamber 61] 
and the walls of chamber 60 are constructed of good 
heat conducting material to allow maximum cooling of 
the chamber 60 by the surrounding fluid 64. if desired, 
hopper 66 are disposed above container 61 for feeding 
the cooling medium into the space 67 between the con 
densor 60 and the outer container 61. 
While the invention has been described with refer 

ence to several embodiments thereof, it will be readily 
appreciated and understood that variations and modifi 
cations of the invention may be made without depart 
ing from the spirit or scope of the invention. 
What is claimed is: 
l. A temperature differential ?uid motor comprising 

at least one relatively warm and at least one relatively 
cold chamber, 

inside of said chambers being sealed from the exter 
nal environment, 

a supply of liquid disposed in said chambers dividing 
the chambers into a vapor chamber portion and a 
liquid chamber portion. 



' 3,846,984 
11 

at least one of said chambers having a moveable por 
tion adapted to be displaced from an initial position 
when the vapor pressure within said chamber 
reaches one predetermined limit, 

means for returning said moveable portion to its ini 
tial position when vapor pressure in said chamber 
reaches another predetermined limit, 

vapor connecting means for placing the respective 
vapor portions of cold and warm chambers into 
communication, 

vapor control means for controlling the ?ow of vapor 
between said cold and warm chamber to create 
periodic pressure differential between said cham 
bers, 

said control means being operatively associated with 
said moveable portion of one of said chambers, 

liquid connecting means for placing the liquid por 
tions of the respective cold and warm chambers 
into communication, 

liquid control means for controlling flow of liquid be 
tween said chambers, 

means for obtaining a temperature differential be 
tween said chambers, and 

a force transmission member connected to said 
moveable portion for translating the movement of 
said moving portion into useful work. 

2. The invention as defined in claim I wherein said 
supply of liquid comprises a liquid having a low boiling 
point. 

3. The invention as defined in claim 1 wherein means 
for returning moveable portion to its initial position in 
clude spring means acting on said moveable portion to 
impart a predetermined resistance to the movement of 
said moveable portion. 

4. The invention as defined in claim 1 wherein both 
warm and cold chamber contain a moveable portion, 
said means for returning moveable portions to their ini 
tial position include a fulcrumed level, said lever having 
its opposed end portions operatively associated with 
moveable portions of said chambers. 
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5. The invention as defined in claim 4 including 

means to affect air compression in a chamber for af 
fecting the position moving parts. 

6. The invention as described in claim 1 wherein said 
connecting means include conduits. 

7. The invention as de?ned in claim I wherein liquid 
control means for controlling ?ow of liquid between 
said chamber include pump means. 

8. The invention as de?ned in claim I wherein means 
for controlling the ?ow of vapor between chambers in 
clude valve means operatively associated with said 
vapor connecting means for controlling the flow of 
vapor between said chambers, 
and including means operatively associated with said 
moveable portion for the actuation of said valve 
means for cycling the opening and closing of said 
communication. 

9. The invention as de?ned in claim 1 wherein said 
liquid control means for controlling ?ow of liquid be 
tween said chambers include one way valve means, said 
valve means being operative to permit the liquid to ?ow 
from said chamber to said warm Chamber but restricts 
flow of liquid from said warm to said cold chamber. 

10. The invention as de?ned in claim 1 wherein said 
means for obtaining a temperature differential includes 
wetting exterior portion of one of said chambers and 
means for wetting said surface whereby said one cham 
ber is cooled by evaporation. 

11. The invention as defined in claim 1 wherein said 
means for obtaining said temperature differential in 
cluding a heating means for heating one of said cham 
bers. 

12. The invention as de?ned in claim 1 including a 
container for submerging at least one of said chambers 
in a water bath. 

13. The invention as defined in claim 1 wherein 
means for obtaining a temperature differential between 
said chambers include means for submerging at least 
one of said chambers in a liquid body. 

* * * * * 


