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This dnvention generally relates to a heat exchanging
system, and more specifically provides = :system employ-

. pansion valve 14 in the usual-manner.
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line 16 -attached thereto. - “The ‘contrel expansion valve
14 is provided with a thermal expansion bulb ‘18 -attached
to the evaporator 10 by supporting members 20 and
connected to the expansion valve 14 by a tube 22 where-
in temperature of the evaporator 18 will control the ex-
The - cooling
of the evaporator 10 to -a predetermined poiat-will ¢lose
the expansion valve 14 to prevent -entrance ‘of liquid
and expanding refrigerant ‘into the ‘evaporator 10." When
the temperature of the evaporator 10 reaches a predeter-
mined point, ‘the expansion valve 14 will be opened for

- admitting liquid refrigerant into the -evaporator 19 to
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ing a 'heat exchanging fluid for .absorbing heat in one

place and emitting heat at -another ‘place wherein the
device may be utilized in conjunction with refrigeration,
air conditioning ‘or the like. :
Another object of the present invention is to provide
a Theat exchanging system in accordance with ‘the pre-
ceding object ‘which employs a. boiler for pressurizing
the .gaseous refrigerant discharged from fhe evaporator
wherein the compressed gaseous refrigerant is forced into
a condenser for cooling with liquified refrigerant sub-
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sequently deposited in :a receiver tank For supplying the

evaperator whereby a pilot line interconnects the receiver
tank and ‘the discharge of the evaporator and is equipped
with a diaphragm switch to actuate ‘the boiler when the
pressure . differential between the liquid receiver tank
and the discharge of the ‘evaporator is.equalized for ac-
tuating the' refrigerating system throngh another cycle.

Another important object of the present inventien :is
to jprovide a heat exchanging system in accordance with
the preceding objects which includes a contrel circuit
for the boiler heating device ‘wherein the ‘boiler control
circuit 4s controlled by the ‘diaphragm switch and alse
by - thermal switch disposed within ithe bailer ‘whereby
the system is -actuated in response to temperature ‘in ‘the
beiler and a differential in pressure between ‘the two
sides .of the evaporator.

A still further object of the present invention is to pro-
vide a heat exchanging system including a safety device in
the beiler for preventing overheating thereof, ‘

Yet another important feature of the ‘present. inven-
tion is to provide a refrigeration and/or air conditioning
system - including in its .construction the' arrangement
set forth above together ‘with an ‘accumulator with &
baffe therein ‘at the discharge end of thé boiler to assure
proper passage -of the refrigerant gas through the system
and from the boiler into the condenser.
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Other important objects of ‘the: present ‘invention will

reside-in dts simplicity -of construction, efficiency of op-
eration, -¢ffectiveness, -adaptation for its particular pur-
poses and its relatively inexpensive manufacturing icosts.

These together with ether-objects and ;advantages ‘which
will become subsequently apparent reside in the «details
of .construction and .operation .as ‘more fully hereinafter
described and claimed; reference being had to the ac-
companying drawings forming a part hereof, wherein like
numerals refer ‘to like parts throughout, and in which:

The figure is 2 schematic layout :of the heat iexchange
system ‘of the present invention with -various portions
thereof being labeled.

Referring now specifically to the figure of the -drawings,
it will be séen that the refrigeration -or heat exchanging
system -of the present invention includes an evaporator
10 which may be .of any suitable construction ‘but which
is preferably .of some coiled arrangement. “The evapora-
tor 10 is provided with an inlet pipe 12 to which is con-
nected a «control expansion valve 14 with.a.connecting
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permit the expansion thereof -and absorption of ‘heat
from the evaporator 10 and from -arficles pesitioned
adjacent the evaporator 10 in the usual manner.

The -other end of the connecting line 26 is ‘in ‘com-
munication’ with a liquid feceiver ‘tank 24 which may
be- of -any configuration but is illustrated ‘as being gen-
erally cylindrical. ‘The upper end of the receiver tank
24 is provided with ‘a hand vilve 26 and a T-fitting 28
with a condenser 30 'being conmected ‘to ene portion
of the T-comnection 28 with a check valve 32 dispesed
therebetween ‘wherein the check valve 32 will -permit
flow of refrigerant from the condenser 30 linto the re-
ceiver tank 24 but will prevent flow of refrigerant from
the receiver tank 24 back into the condenser 30.

Extending from the discharge of ‘the evaporator 10
is a discharge line 34 in which is disposed 2 hand valve
36 and a check wvalve 38 wherein the check walve 38
will permit flow of gaseous refrigerant from the evapora-
ter 10 but will prevent flow of the refrigerant from the
discharge line 34 back into the evaporator 10. The dis
charge ‘line-34 is connected at .one end to a boiler 40
which is provided with a heat source 42. The discharge
line 34 is also provided with an accumulator. 44 having
an ‘inclined baffle 46 ‘therein wherein the two. portions
of the. discharge line 34 .are disposed .on opposite. sides
of ‘the baffle 46.. Extending from the accumulator 44
adjacent the bottom thereof is @ supply line 48 inter-
connecting the -accumulator. 44 and the condenser 30,
A check valve 56 and a hand walve 52 are provided in
the supply line 48 and the check valve 50 permits flow
of refrigerant from the accumulator 44 inte the condenser
30 and prevents reverse flow thereof. :

A fusible plug 54 is provided in the boiler 40 ‘together
with a connecting tube 56 with a .control bellows 58
wherein the control bellows 58 controls the heat source
42 for preventing overheating of the boiler 40.in the
event-automatic operation of the system fails; The boiler
40 is also provided with a thermal switch 60 disposed in
a :control circuit 62 for the heat source 42 wherein the
heat source 42 will be actuated partially in response 1o
the thermal switch 66.

"Interconnecting the receiver tank 24.and the discharge
line 34 isa pilot line 64 having a diaphragm switch 66
disposed. therein ‘wherein the diaphragm switch” will be

- closed when pressure ‘on both portions .of the pilet line
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64 is equal. When the pressure in the portion «of the
pilet line 64 adjacent the receiver tank 24 is higher than
the pressure in the pilot line 64 connected to the «discharge
line 34, the -pressure switch will be open, thereby .de~
energizing -or discennecting ‘the. circuit 62. - Also, when
the temperature within the boiler reaches a ‘predeter-
mined point, the thermal switch 68 will open, thereby
disconnecting or de-energizing the circuit 62, thereby stop~
ping the action of the heat source.

In -operation, ‘thermal switch 60 is closed when a pre-
determined low ‘temperature has been reached in the
boiler 40. As the lignid refrigeraniin the receiver tank
24 is expanded ‘through the «expansion valve 14 into the
evaporator 10, the pressure in the discharge line 34 will
gradually srise and become :equal to.the ‘pressure in; the:
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receiver tank 24, wherein the pressure responsive dia-
phragm switch 66 in the pilot line 64 will be closed,
thereby energizing the circuit 62 for energizing the heat
source, thereby applying heat to the boiler 46. :

The gascous refrigerant in the boiler 49 is heated, and

expanded and due to the closed nature of the system, the
expanding gas will provide a pressurized system since the
check valve 38 prevents reverse flow of the heated gas
back into the evaporator 1¢. The pressure of the gase-
ous refrigerant overcomes the spring tension on the check
valve 50 and passes through the condenser 36 where the
gas is cooled by natural air circulation and condensed
into a liquid, and thus is discharged into the receiver
tank 24. When the thermal switch 68 reaches a predeter-
mined temperature, the circuit 62 is de-energized, there~
by interrupting the heat source, thereby stopping the flow
of heat to the boiler 40. The remaining refrigerant gases
in the boiler as well as the accumulator are cooled by
natural ‘circulation of air thereby causing a lower pres-
sure in the boiler, accumulator and the discharge line 34
as well as that portion of the pilot line 64 between the
switch 66 and the discharge line 34 than the pressure in
the remainder of the system. As the pressure differential
between the two sides of the diaphragm switch 66 in-
creases during cooling of the boiler, line 34, accumula-
tor and part of line 64, the diaphragm switch 66 will
open thereby retaining the circuit 62 de-energized even
though the thermal switch 60 may be again closed as the
boiler 40 reaches a predetermined low temperature. As
the expansion valve 14 admits liquid refrigerant into the
evaporator 10, the differential in pressure between the
boiler side of the system and the discharge side of the
check valve 50 causes flow of refrigerant through the
evaporator and out through the check valve 38 which
will gradually reduce the differential in pressure until
pressure in the entire system is substantially equalized
wherein the pressure responsive switch 66 will close
and energize the circuit 62 for beginning another cycle
of operation. Any type of heating medium may be em-
ployed in the present invention and the device may be
utilized in various heat exchanging systems.
. The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly, all suitable modifications and
equivalents may be resorted to, falling within the scope
of the invention as claimed.

What is claimed as new is follows:

1. A cyclic refrigeration system comprising a liquid
refrigerant receiver tank, an evaporator, a connecting
line betwéen the tank and evaporator, an expansion valve
in said connecting line, means for expanding and heating
the gaseous refrigerant discharged from the evaporator,
a discharge line extending between the evaporator and
the expanding and heating means, a check valve in said
discharge line permitting flow from the evaporator to the
expanding and heating means, a condenser, a line con-
necting the condenser to the receiver tank, a supply
line between the discharge line and the condenser, said
supply line being connected to the discharge line between
the expanding and heating means and the check valve
in the discharge line, a check valve in the supply line
permitting flow of high pressure gaseous refrigerant into
the condenser, and means responsive to the differential in
pressure in the receiver tank and discharge line for auto-
matically actuating and stopping said expanding and heat-
ing means.

- 2. A cyclic refrigeration system comprising a liquid
refrigerant receiver tank, an evaporator, a connecting
line between the tank and evaporator, an expansion valve
in said connecting line, means for heating the gaseous
refrigerant discharged from the evaporator and raising
the pressure thereof, a discharge line extending between
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the evaporator and the heating means, a check valve in
said discharge line permitting flow from the evaporator
to the heating means, a condenser, a line connecting the
condenser to the receiver tank, a supply line between the
discharge line and the condenser, said supply line being
connected to the discharge line between the heating
means and the check valve in the discharge line, a check
valve in the supply line permitting flow of high pressure
heated gasecus refrigerant into the condenser, and means
responsive to the differential in pressure in the receiver
tank and discharge line for automatically actuating said
heating means when pressures in the system are equal
and stopping the heating means when the pressures in the
system are unequal, said heating means including a boiler,
and a heat source for said boiler.

3. A cyclic refrigeration sysiem comprising a liquid
refrigerant receiver tank, an evaporator, a connecting
line between the tank and evaporator, an expansion valve
in said connecting line, boiler heating means for expand-
ing and heating the gaseous refrigerant discharged from
the evaporator, a discharge line extending between the
evaporator and the boiler means, a check valve in said
discharge line permitting flow from the evaporator to the
boiler means, a condenser, a line connecting the con-
denser to the receiver tank, a supply line between the
discharge line and the condenser, said supply line. being
connected to the discharge line between the boiler. means
and the check valve in the discharge line, a check valve
in the supply line permitting flow of high pressure heated
refrigerant into the condenser, and means responsive to
the differential in pressure in the receiver tank and dis-
charge line for automatically actuating said boiler means,
said boiler means including a boiler, and a heat source
for said boiler, said pressure responsive means including
a pilot line interconnecting the receiver tank and the dis-
charge line, with the pilot line connecting with the dis-
charge line between the condenser supply line and the
check valve in the discharge line and connecting with the
line connecting the condenser with the receiver tank, a
diaphragm switch in said pilot line, a control circuit for
said heating means, said diaphragm switch energizing
the control circuit, a thermal switch in said boiler means,
said thermal switch connecting the diaphragm switch to
the control circuit, said diaphragm switch being closed
when the pressure in the tank and discharge line are
equal, said thermal switch being closed when the tem-
perature in the heating means drops to a predetermined
point thereby actuating the heat source and expanding
gaseous refrigerant in the boiler and forcing the same
through the condenser until the thermal switch is opened
by the temperature of the boiler, the cooling of the boiler
and the gaseous refrigerant therein creating a partial
vacuum in the discharge line for opening the diaphragm
switch and permitting evaporation of liquid refrigerant
in the evaporator.

4. The combination of claim 3 wherein an accumulator
is disposed in the discharge line with the supply line
connected thereto, a baffle in said accumulator providing
a guide for flow of gaseous refrigerant into the condenser.

5. A cyclic refrigeration system comprising a liquid
refrigerant receiver tank, an evaporator communicated
with the tank for receiving liquid refrigerant therefrom,
an expansion valve on the inlet side of said evaporator,
a condenser communicated with said receiver tank for
discharging cooled liquid refrigerant under pressure to
the tank, boiler means communicated with the evaporator
for receiving gaseous refrigerant therefrom, said con-
denser having an inlet communicating with the boiler
means, a pilot line interconnecting the receiver tank and
the outlet side of the evaporator, a check valve permitting
flow of gaseous refrigerant from the evaporator, a check
valve permitting flow -of high pressure gaseous refrigerant
into the condenser, a thermal switch disposed in said
boiler means for rendering the boiler means inoperative
when. the gaseous refrigerant reaches a predetermined
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temperature, a pressure -responsive switch. disposed in
the pilot line for actuating said boiler means when closed
and maintaining the boiler means inoperative when open,
said pressure responsive switch being open when the pres-
sure of the gaseous refrigerant in the boiler means an
inlet of the condenser is less than the pressure in the
condenser and receiver tank thus permitting expansion
and evaporation of liquid refrigerant in the evaporator
for equalizing pressures in the pilet line thus closing said
pressure responsive switch for-operating the boiler means
for raising the temperature and pressure of the gaseous
refrigerant in the boiler for forcing the high pressure
_heated gaseous refrigerant into the condenser. until the
temperature in the boiler means opens the thermal switch
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for rendering the boiler means inoperative, the cooling
of the boiler means causing a pressure reduction of the
gaseous refrigerant for opening the pressure responsive
switch before the thermal switch is closed thus providing
cyclic operation of the system.
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