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9 Claiins.
1

The present invention relates to power gen-
erators and is concerned primarily with a gener-
ator which transforms the expansive movement
of fluid into rotaty motion.

In =accordance with the now well accepted
principles of physics certain fluids such as pure
water expand when heated and contract when
cooled. The power generator of this invention
is based on this principle.

An important object of the invention is to
provide a power geherator which consists essen-
tially of a main casing that is divided into two
¢hambers, each of which is filled with an appro-
priate expansive fluid. Each of these chambers

terminates at its upper end in a cylinder with ;

each cylinder receiving a piston. A lever is piv-
otally mounted between these pistons and each
piston is operatively connected to the lever by
a link. The other end of the lever is connected
through the medium of a crank arm to a shaft
so that oscillating movement of the lever is trans-
formed into rotary motion of the shaft.

An important object of the invention is to
provide each of the chambers aforesaid with
means for heating the liquid therein and also
with means for cooling the liquid. The respec-
tive means are used alternatively and wheén the
liquid in oné chamber is being heéated the liquid
in the other chamber is ¢ooled and vice versa.
The respective heating means may take the form
of electric resistance coils while the cooling
means may comprise tubes through which a cool-
ing medium is circulated.

Inasmuch as the operation of the power gen-
erator is directly dependent on the alternate
héating and cooling of the liquid in the two
echambers an important objeet of the invention,
resides in the provision of mechanisin for ¢on-
trolling the heating and cooling meéans in the
réspective chambers in propeér synchrony.

In carrying out this idea each cooling tube is
provided with a valve which tontrols the flow
of the cooling medium therethrough. When the
valve is closed the cooling medium c¢annot cir-
culate and when it is opened the ciréulation is
permitted. These valves are operated by a sole-
hoid which is placed in a circuit which also in-
¢ludes the heating coils and a4 cam operated
switch. ‘The shaft which i$ rotated by thé oseil-
lating motion of the lever is provided with a
cam which operates the switch. Thus, when the
eircuit to the heating coil in one chamber is
completed the circuit t6 the solenoid for the con-
trol valve of the cooling medium in the other
chamber is completed to hold that valve open.
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Thus, the water in one chamber is heated while

the other is cooled and this condition obtains for
one stroke of the lever or for one hundred eighty
degrees of revolution of the shaft. This means
that the piston in the heated chamber has moved
outwardly while the piston in the cooled cham-
ber is drawn inwardly. After the cam on the
shaft moves to one hundred eighty degrees the
switch is operated to reverse the conditions above
described.

It is recognized that excessive pressure in
either of the chambers might ereate a dangerous
condition. Accordingly, a further object of the
invention is to provide a safety device which
takes the form of an auxiliary piston which ex-
tends into one of the chambers and which is
spring biased. Excessive pressure will cause this
auxiliary piston to be moved against the infiu-
ence of the spring and through an appropriate
mechanical connection operate the control valve
for the cooling tube of the chamber in which
the piston is located.

From the nature of the operation of the power
generator it is important that heat transfer be-
tiveen the two chambers bée maintained at a
minimum.. Thus, another object of the invention
is to provide an insulated partition which sep-
arate the two chambers with the insulation pre-
venting to a high degree the heat transfer.

Various other more detailed objects and ad-
vantages of the invention such as arise in con-
nection with carrying out the above noted ideas
in a practical embodiment will, in part become
apparent, and in part be hereinafter stated as
the description of the invention proceeds.

The invention, therefore, comprises a power
generator consisting essentially of a casing di-
vided into two chambers by an.insulated parti-
tion with each chamber formed with a ceylinder.
A piston is located in each chamber and each
piston is connected to a lever that is pivotally
mounted between the two pistons. The cther end
of the lever is connected by a crank arm to a
shaft which carries a cam. A heating coil is
located in each chamber and a cooling tube is
located in each chamber. Each cooling tube is
provided with a solenoid actuated control valve
and the solenoids together with the heating coils
are included in an electric circuit which also iti-
cludes a switch that is operated by the cam.

For a full and more complete understanding
of the invention, reference may be had to the
following description and accompanying draw-
ings wherein:

Pigure 1 is a perspective view of a power gen-
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erater that is designed in accordance with the
precepts of this invention.

Figure 2 is a vertical section through the switch
actuating cam and associated instrumentalities.

Figure 3 is a schematic illustration depicting
the wiring diagram and associated mechanical
instrumentalities.

Figure 4 is a longitudinal vertical section
through the casing and supporting platform; and

Figure 5 is a fragmentary top plan view.

Referring now to the drawing and first more
particularly to Figures 1 and 2 the power genera-
tor of this invention is shown as mounted on a
platform or bottom plate (0. Secured to the
upper face of the plate 10 are two uprights 11 and
i2 which are arranged in spaced relation. Each
of these uprights 11 and (2 is formed with a bot-
tom flange (3 which is bolted to the plate 10 as
indicated at 14.

The upper ends of the uprights 1f and 12 are ¢

formed with aligned openings in which is jour-
nalled a shaft (5. Drivably mounted on this
shaft 15 is a cam 16 for a purpose to be later de-
scribed and washers T may be positioned on
either side of the cam 16 to space the latter from
the uprights 11 and 12. The shaft I5 is con-
tinued through the upright 11 and drivably se-
cured to the projecting portion of the shaft is
a crank arm |8, Pivotally connected to the free

end of the erank arm 8 as indicated at 19 is a ¢

link 20. The other end of the link 20 is pivotally
connected as indicated at 21 to one end of a
lever 22.

Referring now more particularly to Figure 4
which may be considered along with Figure 1 a
casing 23 is shown as being of substantially cylin-
drical formation and having a flange 24 extend-
ing outwardly from the lower edge thereof. This
flange 24 is bolted to the upper face of the plate
10 as indicated at 25. The casing 23 includes
a cylindrical wall 26 and a top wall 2T which is
integrally joined to the cylindrical wall. This
top wall 21 terminates at the center in a substan-
tially square-shaped upturned flange or wall 28.

A central partition 29 is shown as including a
layer of good heat insulating material 30. This
partition is located centrally of the casing 23 and
its lower edge is bolted to the upper face of the
plate 10 as indicated at 31. The upper edge of
the partition 29 has a shape corresponding to the
rectangular wall 28 in which it is snugly received.
Above the walls 28 the partition 29 is reduced in
thickness as shown in Figure 4 and carries an
upwardly extending ear 32.

The lever 22 at the end remote from the pivotal
connection 21 is bifurcated providing two side

‘parts 33 and 34. 'The ear 32 is received in this
bifurcated construction and a pivot pin 35 ex-
tends through aligned openings in the ear 32 and
side parts 33 and 34. Thus, the lever 22 is piv-
otally mounted on this ear 32 that is carried by
the partition 29.

The upper portion of the partition 29 together
with the respective wall sections of the flange 28
define what are in effect two cylinders (though
not of circular shape) 36 and 31. A piston 38
is received in the cylinder 36 and another piston
39 in the cylinder 31. Extending upwardly from
the top of the piston 38 are a pair of ears 40 to
which one end of a link 41 is pivotally connected
by a pivot pin 42. The other end of the link 41
is received in the bifurcated end of the lever 22
and a pivot pin 43 extends through aligned open-
ings in the link 41 and side parts 33 and 34.

Likewise, the piston 39 carries a pair of ears 44
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4
to which is pivotally connected one end of a link
45. The other end of this link 45 is received in
the bifurcated end of the lever 22 and connected
thereto by a pivot pin 46.

It is evident that the partition 29 divides the
casing 23 into two chambers. These are desig-
nated 41 and 48. The chamber 41 communicates
with the cylinder 38 while the chamber 48 com-
municates with the cylinder 37. A heating coil
49 and a cooling tube 50 are located in the cham-
ber 41 while a second heating coil 51 and a cooling
tube 52 are located in the chamber 48.

Referring now more particularly to Figure 3
the circuit which conirols the operation of the
heating coils 49 and 51 and cooling tubes 50 and
52 will be described. The tube 50 is provided
with g control valve 53 which is normally closed
but which may be moved into open position by
a solenoid 54. Likewise, the tube 52 is provided
with a control valve 55 which is normally closed
but which may be biased into open position by
a solenoid 56. A source of electric power is rep-
resented by a generator at 51. From one side of
the generator 57 a line 58 extends to the mid-
point 59 of a double throw switch arm 60. This
switeh arm 60 is adapted to contact either of the
terminals 61 or §2. From the other side of the
generator 571 a line 63 extends. This line 63 is
continued out and connects to one side of the
heating coil 48. However, at a junction 64 a
line 65 extends to one side of the heating coil 51
and is continued up to one side of the solenoid
56. Prom the connection of the line 63 to the
heating coil 49 a line 66 extends to one side of the
solenoid 54.

From the terminal 62 a line 67 extends to the
other side of the solenoid 54 and from the junc-
tion point 68 a line 69 extends to the other side
of the heating coil 51.

From the terminal 6f a line 10 extends to the
other side of the heating coil 49 and from a junc-
tion point 71 a line 72 extends to the other side
of the solenoid 56.

Referring now more particularly to Figure 2
the cam (6 is shown as formed with two cam
tracks 13 and 4. The switch blade §8 carries
two cam engaging members 75 and 76. The
member 15 is adapted to be engaged by the cam
track 13 to move the blade 60 into engagement
with the terminal 6f while the member 76 is
adapted to be engaged by the track 74 to move
the blade 60 into engagement with the terminal
62.

That portion of the casing 23 which defines the
chamber 47 is shown as formed with an opening
which receives an auxiliary piston 71. This pis-
ton 11 is normally biased into a fully inserted
position by a spring 78 which bears against the
flange 79 on the piston and a retaining cap 80
that is bolted to the outer face of the casing.
This piston T1 may be mechanically connected
in any desired way such as by the cable 81 to the
control valve 53 for the cooling tube 50.

It is obvious that when pressure in the cham-
ber 471 becomes excessive the piston 71 will be
moved against the influence of the spring 13 to
actuate the cable 8f and thus open the valve 53
and permit the cooling medium to circulate
through the tube 50 and thus relieve the pressure.

Operation

With the switch blade 60 in the position de-
picted in PFigure 3 the circuit to the heating coil
48 is completed and the circuit to the solenoid
56 is also closed. Thus, current is delivered to
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the heating coil 49 to heat the liquid (preferably
pure H20) in the chamber 47. At the same time
the solenoid 56 opens the valve 55 to permit the
cooling medium to circulate through the tube
52. This means that the liquid in the chamber
48 is cooled.

The expansive action of the heated liquid in
the chamber 47 moves the piston 38 upwardly
while the tendency of the cooled liquid in the
chamber 48 will tend to draw the piston 3§ in-
wardly. Thus, the right hand side of the lever
22 (speaking with reference to the showing of
Figure 4) is moved downwardly. This movement
continues through one hundred eighty degrees
whereupon the cam track 73 releases the cam
engaging member 15 on the switch blade 60 and
the cam track 74 engages the member 76 to move
the other end of the switch blade 66 into en-
gagement with the terminal 62. This breaks the
circuit to the heating coil 49 and solenoid 56 and
completes circuit to the heating coil 51 and sole-
noid 54.

The liquid in the chamber 47 is now cooled and
the liquid in the chamber 48 is heated. Thus,
the piston 38 is drawn inwardly and the piston
39 moved outwardly to move the right hand side
of the lever 22 upwardly and thus complete on=
cycle of operation which imparts one full revo-
lution to the shaft i5. Obviously, power may be
taken from this shaft {5 to serve any purpose
desired.

‘While-a preferred specific embodiment cof the
invention is hereinbefore set forth, it is to be
clearly understood that the invention is not to be
limited to the exact mechanisms, devices, and
circuits illustrated and described because various
modifications of these details may be provided in
putting the invention into practice within the
purview of the appended claims.

What is claimed is:

1. In a power generator, a pair of chambers
each having a cylinder communicating therewith,
a piston in each of said cylinders, a lever piv-
otally mounted on a fixed axis between said pis-
tons, operative connections between each of said
pistons and said lever on opposite sides of said
pivotal mounting, an expansive liquid in each of
said chambers, a heating device in each of said
chambers, a cooling device in each of said cham-
bers, and control mechanism for causing the
heating device in one chamber to be effective at
the same time that the heating device in the other
chamber is ineffective while the cooling device in
said other chamber is effective at the same time
that the cooling device in the first said chamber
is ineffective.

2. In a power generator, a pair of chambers
each having a cylinder communicating therewith,
a piston in each of said cylinders, a lever piv-
otally mounted on a fixed axis between said pis-
tons, operative connections between each of said
pistons and said lever on opposite sides of said
pivotal mounting, an expansive liquid in each of
said chambers, a heating coil in each of said
chambers, a cooling tube in each of said cham-
bers, there being a solenoid actuated control
valve operatively associated with each cooling
tube, and a control circuit for said heating coils
and the solenoids of said valves whereby the heat-
ing coil in one chamber is activated at the same
time that the heating coil in the other chamber
is inactive while the control valve for the cooling
tube in said other chamber is open at the same
time that the control valve for the cooling tube
in the first said chamber is closed.
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6
3. In a power generator, a pair of chambers
each haviiig a cylinder communicating therewith,
a piston in each of said cylinders, a lever piv-
otally mounted on a fixed axis between said pis-
toiis, operative connections between each of said
pistotis and said lever on opposite sidés of said
pivotal mounting, an expansive liquid in each of
said chambers, a heating coil in each of said
chambers, a cooling tube in each of said chainbers,
there being a solenoid actuated control valve
operatively associated with each cooling tube,
and a control circuit for said heating coils and
the solenoids of said valves whereby the heating
coil in one chamber is activated at the same time
that the heating coil in the other chamber is
inactive while the control valve for the cooling
tube in said other chamber is open at the same
time that the control valve for theé cooling tube
in the first said chamber is closed, and a double
throw switch included in said circuit and op-
eratively connected to said lever, said double
throw switch controlling the delivery of electric
current to said heating coils and solenoids.

4, In a power generator, a casing, an insulated
partition in said casing dividing said casing into
two chambers each having a cylinder communi-
cating therewith, a lever pivotally mounted on
said partition, a piston in each of said cylinders,
links connecting said pistons to said lever on
opposite sides of said pivotal mounting, an ex-
pansive liquid in each of said chambers, a heat-
ing device in each of said chambers, a cooling
device in each of said chambers, and control
mechanism for causing the heating device in one
chamber to be effective at the same time that the
heating device in the other chamber is ineffec-
tive while the cooling device in said other cham-~
ber is effective at the same time that the cooling
device in the first said chamber is ineffective.

5. In a power generator, a casing, an insulated
partition in said casing dividing said casing into
two chambers each having a cylinder communi-
cating therewith, a lever pivotally mounted on
said partition, a piston in each of said cylinders,
links connecting said pistons to said lever on op-
posite sides of said pivotal mounting, an expan-
sive liquid in each of said chambers, a heating
coil in each of said chambers, a cooling tube in
each of said chambers, there being a solenoid
actuated control valve operatively associated with
each cooling tube, and a control circuit for said
heating coils and the solenoids of said valves
whereby the heating coil in one chamber is acti-
vated at the same time that the heating coil in
the other chamber is inactive while the control
valve for the cooling tube in said other chamber
is open at the same time that the control valve
for the cooling tube in the first said chamber
is closed.

6. In a power generator, a casing, an insulated
partition in said casing dividing said casing into
two chambers each having a cylinder communi-
cating therewith, a lever pivotally mounted on
said partition, a piston in each of said cylinders,
links connecting said pistons to said lever on op-
posite sides of said pivotal mounting, an ex-
pansive liquid in each of said chambers, a heat-
ing coil in each of said chambers, a cooling tube
in each of said chambers, there being a solenoid
actuated control valve operatively associated with
each cooling tube, and a control circuit for said
heating coils and the solenoids of said valves
whereby the heating coil in one chamber is acti-
vated at the same time that the heating coil for
the other chamber is inactive while the control



2,660,030

7

valve for the cooling tube in said other chamber
is open at the same time that the control valve
for the cooling tube in the first said chamber is
closed, and a double throw switch included in
said circuit and operatively connected to said
lever, said double throw switch controlling de-
livery of electric current to said heating coils
and solenoids.

7. In a power generator, a main supporting
plate, a casing mounted on said plate, a partition
on said plate within said casing dividing the in-
terior of said casing into two chambers with a
cylinder communicating with each chamber, a
piston in each of said cylinders, a lever pivotally
mounted adjacent one end on said partition, a
pair of links operatively connecting said pistons
to said lever on opposite sides of said pivotal
mounting, an expansive liquid in each of said
chambers, an electric heating coil in each of said
chambers, a cooling tube through which a cooling
medium is adapted to be circulated in each of
said chambers, a valve associated with each tube
controlling the flow of said medium therethrough
a solenoid operatively connected to each valve,
and a control circuit for said coils and solenoids.

8. In a power generator, a main supporting
plate, a casing mounted on said plate, a partition
on said plate within said casing dividing the in-
terior of said casing into two chambers with a
cylinder communicating with each chamber, a
piston in each of said cylinders, a lever pivotally
mounted adjacent one end on said partition, a
pair of links operatively connecting said pistons
to said lever on opposite sides of said pivotal
mounting, an expansive liquid in each of said
chambers, an electric heating coil in each of said
chambers, a cooling tuke through which 2 cooling
medium is adapted to be circulated in each of said
chambers, a valve associated with each tube con-
trolling the flow of said medium therethrough,
a solenoid operatively connected to each valve,
a control circuit for said coils and solenoids, a
crank arm operatively connected to the other end
of said lever, a shaft drivably connected to said
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crank arm, a cam carried by said shaft and hav-
ing two cam tracks, and a double throw switch
included in said circuit and in operative engage-
ment with said cam.

9. In a power generator, a main supporting
plate, a casing mounted on said plate, a partition
on said plate within said casing dividing the in-
terior of said casing into two chambers with a
cylinder communicating with each chamber, a
pisten in each of said cylinders, a lever pivotally
mounted adjacent one end on said partition, a
pair of links on opposite sides of said pivotal
mounting with each link connecting one of said
pistons to said lever, an expansive liquid in each
of said chambers, an electric heating coil in each
of said chambers, a cooling tube through which
a cooling medium is adapted to be circulated in
each of said chambers, a valve associated with
each tube controlling the flow of said medium
therethrough, a solenoid operatively connected
to each valve, a control eircuit for said coils and
solenoids, an auxiliary piston mounted in said
casing and extending into one of said chambers,
a spring normally biasing said auxiliary piston
into a fully inserted position, 2 cup carried by
said casing and backing said spring, and an op-
erating connection between said auxiliary piston
and the valve for the cooling tube in the cham-
ber into which said auxiliary piston extends.

GERARD R. SANTOS.
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