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The present invention relates to temperature ` 
controls for heat exchange units and, more Ipar 
ticularly, to such a control for a refrigeration 
unit used in cooling an intermittently flowing 
stream of water. . 

In soft-drink bottling plants, it is necessary to 
cool Water before it "is carbonated, since‘ carbon 
vdioxide gas will more readily go into solution 
when the water is at a low temperature. For 
this reason, it is usual to run the water through 

(Cl. 62-7) 

a control for'heat exchange units whereby a liq 
uid or other substance-can be cooled to an opti 
mum extent while flowing and >without danger 

' of freezing occurring when flow stops. 

a >cooling; unit before it is flowed to the car- « 

water flows to a ñlling machine which places 
the carbonated water and syrup in bottles. 

' The practice in bottling plants is to provide 
for a minimum level of carbonated water` in the 
carbonator. When the water drops to this level, 
a water pump is placed in operation to force 
water through a cooler and into the carbonator 
until a maximum level is reached, when the sup 

After carbonation, the ‘ 

ply of water is discontinued and ilow through ' 
the cooler therefore, stops, leaves water stand 
.ing in the cooler. During yall this operation, the 
filling machine is constantly draining water from 
the carbonator. In an average plant, the water 

`punriip will be in operation about ten minutes 
l-out 'of each twelve minutes,'with the filler in 
constant operation. 'I‘his system, involving in 
termittent supply ofwater to the carbonator, and 
hence intermittent flow of 'water through the 
cooler, insures that the carbonator will contain 
an excess of water >beyond the requirements of 
the filler; ` 

Because the water moves> from’the pump to 
the` carbonator in an intermittently flowing 
stream, it is necessary to vhave the cooling ca 
pacity of the cooling unit such that it will not 
freeze the water standing in the unit when the 
pump is not in operation. This, of course, means 
that the cooling effect of theY unit is limited._ 
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The invention may be generally described as 
comprising a control whereby the eifective tem 
perature of the heat exchange unit will be at 
lleast partially controlled by the actuation of 
the water supply means or pump. 

_be obtained from» a cooling unit if a marked 
temperature differential can be safely main 
tained while the water is'running. For example, 
if a refrigerating unit of the ñooded type is so 
controlled that the vpoint at which evaporation 
occurs is raised nwhen water flow stops and it, 
therefore, cannot freeze standing water, such a 
unit can normally/be maintained under ex 
tremely low ‘pres/sure and thereby cool a great 
volume of ,wateryy to a temperature just above 
freezing. In addition, a refrigerating unit which 
includes a control to' prevent it from freezing 
standing water can be operated to _cool a mov 
ing body of water to a temperature very„close 
lto freezing. ' 

Another object- of the invention is to provide 
a control of the type described> in the preceding 
objects, and which control is of optimum sim 
plicity. ‘ ' 
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That is, since'fthe unit must be set to insure lthat ' 
non-flowing y,water will not be frozen, its set 
ting must also be such that a moving stream can 
only be cooled to a temperature substantially 
above freezing. Stated another way, a marked 
temperature differential cannot be provided be 

 tween the water and the refrigerating agent be 

> It has heretofore been proposed to control heat 
exchange units according to whether flow of the 
liquid to be cooled is occurring. However, such 
arrangements have been responsive _to the phy 

involved the use of flowdetecting devices made 
unnecessary by the :present invention. Thev re 
frigerant controls used by prior devices have also 
been‘far more complicated than the arrangement 
disclosed herein. .  

It will be understood, that the description of ` 
the application of the invention to a cooling unit 
for water is merely for purposes _of illustration 

4t since the application of the invention to any heat 

cause the eiïective temperature of the» latter must . 
always be substantially above freezing. 
An important object of the present invention 

is to provide a control for heat exchange- units ‘y 
whereby a greater temperature differential can 
be maintained between the substance being 
treated and the heat exchange medium. - 
Another object of the invention is to provide 
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exchange device and its control within critical 
limits will be quite apparent. , _ 
` Other objects and advantages of the inven 
tion will be apparent from the following specifi 
cation and accompanying drawing wherein: 
Figure 1 is- a diagrammatic showing of a con 

_ ' trol arrangement and circuit included in the in 
vention; _ l 

Figure 2 is a diagrammatic showing of a modi 
fied control; and f _ 

It will bev apparent that greater e?lciency canv 

sical presence of liquid, rather than to operation 'f 
of the liquid supply means and they, therefore,4 
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Figure 3 diagrammatically shows an additional 

modiñed arrangement. - , . . 

Referring to Figure l, the numeral I_U‘ desig 
nates an electric motor driving a water pumpv‘i I. 
Water to becooled is delivered to the pump'from 
any suitable source through the pipe I2 and ñows 
from thepumpfthrough pipe I3 to a water coil |4 
positioned in a re'frigeratingA or _heat exchange 
unit I5. Coil I4 extends to a water line I8 lead . 
>ing to a carbonator I1. When carbonated, the 
water settles in the lower portion of the carbon 
ator and actuates floats I8 and |8a which, as 

I hereinafter described, serve as controls upon the 
- operation of the electric motor I0. -As is the usual 

` practice, during the normal operation of the bot 
tling plant, water will be continually withdrawn 
from the carbonator through outlet pipe I 9 to flow 
to the reservoir of a iilling machine. However, 
the water pump Il is normally only operated at 
intervals., For example, the’water pump oi' a‘ 
carbonator may be actuated ,f_or about ten min 
utes out' of` each twelve minutes. That is, the 
water level drops due to the drain upon theA car 
bonator by the ñller and the water pump then> 
-operates to raise the level and accumulate an 
excess supply. The motor then stops and the 
water‘level will not drop »to lower the iloat' to 

~ . Ma critical position for another two minutes. 
The heat exchange unit ̀ I5 is~ of the flooded 

type and receives liqueiied refrigerant or other 
. heat exchange medium readily vaporizable .at 

' frigerant. 

ordinary temperatures through a pipe line' 25 
from a compressor 26 driven by a motor 21 
through any usual controlling circuit. Pipe line 
25l includes a condenser 25a. The refrigerant, in 
gaseous form, is withdrawn- from unit |5'through 
return» or suction line 28 by compressor 26, the 
quantity of suction ñow -being controlled by 
valve 29 which is adapted to cooperate with a 
seat 30 in the suction line. Valve 29 is adapted 
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~» ually operated switch diagrammatically shown . 

, by a lead 6I to the power line 46. 
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to be fully opened by „a valve opening coil 3|, - 
and is urged toward a more nearly closed posi~ 
tion with~regard to the vseat by_a spring, not 
shown.` That is, whenvalve vopening coil 3|A is 
energized, the valve 29 will be raised to _a more 
widely opened position with respect to seat 3|)4 só 
that lower pressure will -be maintained »in theV 
unit" I5 and the point ofA evaporation of the re 
frigerant lowered so that it will have a greater 
cooling eil'ect. 
Àdeenergized, the spring associated with valve 

' 29 will move the latter to such position that the 
` suction line 28.will be'more nearly closed .and a 
higher pressurev will be maintained in unit I5, 
thereby reducing the cooling effect 'of thev re 

By the construction disclosed >in Figure 1, 
when the electrical circuit hereinafter described 
is set to 'automatically control the valve, coil 
3| will nQrmally be_ energized to hold valve 29 

However, when the coil 3| is . 
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'I'he Figure i circuit whereby valve opening 
coil 3| is controlled as stated above is as follows: 

' The numeral 40 designates a power line adapt 
ed to be connected by a contact 4| with a lead 
42 to motor I0. The numeral 43 designates a 
second power line adapted to be _connected by 
a contact 44 with a motor lead 45. Numeral 46 
designates a third and common return power line 
arranged to be connected by a contact 41 with 
a motor lead '48. 
are carried by a contact supporting element 5D 
actuated by a switch holding coil 5|. From pow 
er line 43 a wire 52 extends to one end of coil 

A lead- 55 also extends from power line 43 
to one end of valve opening _coil 3|. A lead 58 
is connectedlto the other end of holding coil 5I, 
lead 58 continuing to the contact 59 of a man- 

at~60 and which has two closed positions. The 
movable contact element of switch 60 is connected 

A mercury 
type switch 62 controlled by theñoat I6 of car 
bonator I1 is' connected'by a lead 63 to lead 58 
and by a lead 64 to aline 65 which extends be 
tween the other fixed contact 66 of manual switch 
60 and the thermostatically controlled switch,35. 
The other side of thermostatic switch 35 is joine 
by a lead 66 to-lead 58a. y 
The second float I8a in carbonator I1 is so 

mounted that a second mercury type switch 62a 
controlled thereby will be operated simultaneous 
ly with the switch 62 of float I8. ‘One contact 
of switch »62a is connected by a lead .64a with 
lead 64 and its other contact is connected to lead 
66 by a lead 66a. ~ ` 

vIt will be understood from the foregoing that 
the floats I8 and I8a Acause their switches 62 
and 62a to close when the lwater reaches a pre 
determined low level, the vswitches remaining 
closed until the water reaches a predetermined 
high level. f 

The operation ofthe electrical circuit arrange 
ment of Figure 1 is as follows: When-manualv 
switch 60 is moved to bring its diagrammatically 
indicated righthand contact blade-10 against 

y iixed contact 59, which is the manual position, 

55 
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wide open so long as Amotor I0 is operating the , 
water pump II, thereby maintaining a lowpres 
sure upon the refrigerant inunit I5. When the 
circuit to the pump motor I0 is broken, due to 
the rise of Water in carbonator |1,.valve_open 
ing coil 3| will remain energized .until the tem 
perature of the now non-ñowing water Ain water 
line I6 reaches such a low point that a thermo 
statically controlled switch 35 directly responsive 

i. e., the position used to test run /the apparatus 
and which can only be maintained by an oper 
ator holding the switch closed, current will flow 
from power line 46 through lead 6| to the .mov 
able contact 10 and thence through lead 58 to ' 
the switch holding coil 5| and then to power line 
43, The lcontact supporting element 50 will there-l 
by be moved to cause the power lines 40, ‘43 and 
46 to be connected to motor leads 42, 45 and 48 
so that water pump motor I0 will be -operated 
and pump II will supply water'to unit I5 from 
which it will ñow to the carbonator I1. ' 
At the same time, thevalve opening coil 3| will 

be energizedif theñoats | 8y and |8a areinlowered 
position due to the fact that the .coll is now in 
parallel with the above holding coil circuit 

, A through lead 55 andleads 58a, 66. 66a, switch 62a, 

65 

70 
to the temperature of the water in coil I4 is . 
opened. When switch 35 is opened, coil 3| will 
'be deenergized, valve 29'will move to a more near 
ly closed position and a higher pressure will be 
'maintained in unit I5. ‘ ' 

lead 64a, switch 62, and lead 63. As a result, the 
water iiowing through unit I 5-will be cooled _to 
'maximum extent, bearing in mind its rate of 
flow. However, if the ñoat switches 62 and 62a 
open due to the water reaching its maximum level. 
valve 29 will be movedl to a more nearly closed 
position raising the pressure of the refrigerant 
Aand thereby. reducingv the cooling effect of unit  I 
I6. -It will be observed that the above circuit is 
entirely "independent ofv any control by the ther-v 

_ ‘mostatic switch 35. _ . . 

75 When manual'switch 94 is actuated to move its 

The contacts 4|, 44 and 41 l 
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other diagrammatically indicated contact 1| 
against fixed contact 66, the mechanism will be 
under automatic control, as for normal operation. 
Switch 60 is of such type that contact 1I will re- ` 
main engaged in closed position until it is manu 
ally released for snap movement to the “off” posi 
tion indicated in Figure l. `When moving contact 
1I engages. contact 66 current will flow through 
coil 5| by the following holding coil actuating cir 
cuit: from power line 46 through lead 6|, movable 
contact 1I , lead 65, float controlled switch 62, and 
leads 63 and 58 to coil 5I to energize the latter> 
and move the contact supporting element 50 to 
cause current to be supplied motor II). However, 
it will be obvious that coil 5| cai-mot be energizedv 
unless the water level is low in carbonator I1 and, 
for that reason, motor I0 will not be operated ex 
cept under such condition. 
Assuming that the water supply is low 

the mercury switch 62 to close and thereby ener 
gize holding coil 5| to operate motor I0, the 'coil 
3| which controls lrefrigerant suction‘ valve 29 
will alsobe energized because it is in parallel'with 
holding coil 5|, through switch 62a. Valve 29 
will thereby be moved to its fully opened position 
to enable the refrigerant in unit I5 to evaporate 
4at lower pressure and thereby cool the water sup 
plied by pump || to the lowest desired tempera 
ture. ` 

The above opening of valve 29 will occur re 
gardless of whether thermostatic switch 35 is open 

to causel 

10 
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or closed because the latter is simply in parallel ~ 
with the holding coil actuating circuit described 
above as well as in parallel with the circuit de 
scribed above for energizing the coil 3|. However, 
if thermostatio. switch 35 ‘is open because the 
temperature of the water standing in ,coil I4 is 
low, it will close immediately water moves into 
the coil from pump I I. 
Motor I0 will operate until the water level in 

carbonator ,I1y rises to a predetermined point, 
¿when mercury switch 62 will be opened to cause 
holding coil 5| to be deenergized and thereby stop 
motor I0. 
but since switch 60 is still closed through contact 
1|, current will flow to the suction valve opening 
coil 3| through the parallel and alternatively 
effective circuit including lead '65, thermostati 
cally operated switch 35, lead66, lead 58a, and, 
on the opposite side of the coil, through lead 55 
to power line 43. ' As a result, valve 29 will be heldv 
in its fully opened position until the water tem 
perature drops su?ñciently to cause thermostati 
cally operated switch 35 to be opened. When this 
occurs, coil 3| vwill be deenergized so that suction 
valve 29 may move to a more nearly closed posi 
tion, thereby maintaining a higher pressure in the 
unit I5 and preventing the non-flowing water 
Vfrom being cooled to the same extent as when 
valve 29 is wide open. ‘ v 

When the water level of the carbonator I1 
`again drops, holding coil 5| will be again ener-  
gized to start the motor I0 and suction valve 
coil 3| will also be immediately energized to fully 
open valve 29 so that the incoming water 'will be 
promptly cooled. rI_‘he thermostatic- switch~ 35 
will then be closed for a new cycle of its operation 
because the incoming water will suñiciently raise 
the temperature of the heretofore standing 'water 
in coil I4 to cause such closing. 

It will be noted that by the Figure 1 circuit, 
there is no lag in placing the unit I5 under the 
desired low pressure when the flow of water starts. 
There is a lag in increasing the pressure in the 
unit I5 when the ñowof‘water stops but this is 

Switch 62a will‘simultaneously open, 

35 
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45 
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3 
of no consequence in operation with a carbonator 
because the lag only results in the water becom 
ing somewhat cooler and thereby balances the 
slight lag in .cooling which might be encountered 
in some installations because of the initial ̀ entry 
of Warmer water when the motor starts. In ad 
dition, in carbónating water, there isno objection _ 
tohaving the water slightly cooler than the de 
sired setting, though there is a substantial objec 
tion to having the Water somewhat warmer than 
desired. ‘ Y, 

Referring to Figure 2, the structure disclosed 
therein is identical with that disclosed in Figure 
1 except that only one float I8 land a float oper 
ated switch 62 are used. The circuit is also iden 
tical with that'of Figure 1, except that by the 
Figure 2 arrangement, the leads 64a and 66a and 
switch 62a are omitted so that the holding coil 
3| and a float operated switch (such as 62a of 
Figure l1) are not in parallel with switch holding 
coil 5I. The Figure 2 arrangement causes hold 
ing coil 3| of valve 29 to be controlled to some 
extent by the temperature of the water. However, 
as hereinafter explained, the water temperature 
depends to a large extent upon whether pump I I 
is supplying water to coil I4. ' ' ' 

'_I‘he operation of the Figure 2 circuit is as fol 
lows: When the movable contact 10 of switch 60 
is moved to closed position by> an operator, as 
would be the case for testingjthe circuit would 
be >from common return line 46 through lead 6|, 
moving contact'10, contact 59, leads 58, switch 
holding coil 5|, and lead 52_to power line 43 caus 
ing the contact supporting element 5|] to oper 
ate so that the current-will be supplied' to pump 
motor I0, regardless of whether the water in thel 
carbonator is suii‘iciently low to cause mercury 
sWitch‘62 to be closed. However, if the ̀ water _ 
level in carbonator I1 is not at its upper limit, and 

>ii?, the thermostatically controlled switch 35 is 
closed by reasons of the fact that the water is 
not too cold, valve opening coil 3| will be ener 
gized to open valve 29 to the widest possible-posi 
tion so that a low pressure will be maintained in 
u_nit l5. It’ win be understood that switch ou will 
be of such type that contactv 10 will move to open 
position from .that just described as soon as the. 
operator removes his hand therefrom and, there 
by, `the circuits described will all open. 

' .By the automatic and normally used circuit of 
Figure 2, which is set up when an operator moves 

> movable contact 1I against ñxed contact 66, in 
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which position it will remain until manually re 
turned to the open position shown,_the circuit will. 
be as follows: From power line 46 and lead 6| to 
movable contact 1I and thence through contact 
66, lead 65 and float operated switch 62 to switch 
operating coil 5I if the'water in the carbonator is 
low.' Assuming that the water is low, switch op 
erating coil 5| will be energized to cause current 
to flow to pump motor I0 so that water will iiow ' 

' through unit I5. y y 

switch 35 will close when warm water enters the ` 

Thermostatically operated 

c_oil I4 and current _will then ñow to valve opening 
coil 3| to open‘the valve 29 so that a low pres 
sure will be maintained in unit I5 and the water ~ 
will be cooled to the desired low temperature. -_It 
will be observed that while valve opening coil 3| 
is directly responsive to thermostatically operated ' 
switch 35, the operation of the latter is sensitive 
tooperation of the pump. 
Whenv the water level rises to thereby open 

switch 62, switch operating coil 5I will open to stop 
the motor lo but valve opening con 3| win remain Í 
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eiïective circuit through leads 65. 86. 58a and 55 
until the temperature of the water in coil I 4 drops 
to too great an extent and thermostat 35 hereby 
opens. When this, occurs, coil 3| will be deener# 
gized and 'a higher pressure will be maintained 
in unit l5. When the switch 62 again closes, 
switchoperating coil 5| will again be energized to 
start motor I0 and if the water temperature is 

thigh enough, coil 3| will be energized. When 
motor l0 starts, Water entering'coil I4 will. of ̀ 
course, cause switch 35 to close if it is open. ' 

.Y It will be clear that the pressure and tempera 
ture ranges used with the Figure 2 _arrangement 
can be similar to those stated in connectiony with 
Figure 1. ' ` ' a 

In some installations, the Figure Z-arrangement. 
will not be as desirable as that of Figure 1 be 
cause, with the Figure 2 system, there may. be a 
lag in placing unit I5 under low pressure due`to 
the fact that energization of ~coil 3| is, to a cer 
tain extent, responsive to the water temperature. 
However, the temperature of the water in coil I4 
depends upon whether pump II is operating and 
if the pump stops, as occurs when the float rises 
to open switch62, the water temperature, will 
drop. ' Also, when the Dump starts, as when the 
float drops, the water temperature will immedi~ 
ately rise. Hence, even in the Figure 2 arrange 
ment, the coil 3| is responsive to whether the 
pump and its motor Ill >are actuated. 

Figure 3 discloses another control circuit 
wherein the pressure in unit I5 is more directly 

' andv immediately responsive to operation. of pump 
motor I 0 than the Figure 1 arrangement, By 
the Figure 3 system, the float controlledv mer 
cury switch 62 is connected to the Contact 66 by 
al lead 'l5 and‘to switch holding coil 5| by a lead 
16, Lead 16 is connected to contact 59 by a llead 

`'I‘L The movable contacts of switch 60 are' con 
nected by a lead, ‘I8 to common4 return line-80 of 
a three wire system also including lines 8| ' and ’ 
82. Coil 5I operates -to -close motor leads 83, 84,. 
andwßâ and leads 86 and ~8l connected to motor 
leads v83 and 85 place valve operating coil 3| lin 
parallel with the water pump motor I 0.' _By this 
arrangement, when 'the float controlle'clvswitchy 
6T causes motor I0 to be placed in operation, 
valve opening coil 3| will immediately be ener 
gized to move valve 29 toits fully opened posi 
tion so that maxlmumcooling can be exerted vupon 
the water moving through unit I5, When the 
water .level rises to open switch 62, the motor will 
stop and flow of waterwill be discontinued but 
valve opening coil l3|, will instantly be deenergized 
so that valve 29 may be moved by its spring 
or other means to a more fully closed position, 
thereby placing unit I5 under higher pressure 
and preventing the water from having too low a 

 temperature. ‘ 

It will be observed that by the Figure- 3 ar 

ylo 

>Figure 3 arrangement, the temperature o 

asoman 
energized through the parallel .and alternativelyy motor lll stops, valve- 29 may close sumciently to 

maintain a pressure of 36 lbs. in the unit with 
the result that they standing water will thereby 
likewise be maintained t 36".'V Hence, by the 

the 
water canbe held constant regardless of whe er 

>it' is ñowing or non-flowing. Therefore, if t is  
, desired _tondo so, the temperature oí the water 
can always be maintained only Vvery slightly 
'above freezing without danger of freezing ever 
occurring.' ’ , i _ 

-In the Figure 3 arrangement if movable con 
tact 'l0 is held vin engagement with contact 59, _ 

_ the water pump motor circuit will close and valve 
2Q will be held open, all entirely independent of  

_ 'the position of float 62. 
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rangement, there is'no lag whatever in operation _ 
of valve> opening coil 3| and the evaporatingpolnt , 
di' the refrigerant is directly responsive to 
whether water is flowing. 
amount of heat must be removed from flowing wa 
ter'than -from non-ñowing water to bring the two 
to the same temperature, it will be clear that 
even though a lower pressure is maintained in 
unit I5 while the water is flowing, the non 
ñowing 'water can be maintai 
temperature by raising 
higher pressure. For eiëample. a pressure of 

' 32 lbs. can be maintained in unit I5 while the 
water is running to cool the water to 36°. When 

Since `a greaterI 

d at the identicalV 
.B to asomewhat ^ 
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In the use of any of the automatic contact 
arrangements described above, if the pressure 
maintained in unit I5 when suction. valve .2B is 
wide open is such as to cool flowing water to 36°, 
for example, the higher pressure maintained 
when valve 29 is more nearly closed will still 
be low enou h _to cool the standing water to 36°. 
It will be o vious that while water is iìowing, 
the pressure of the refrigerant in unit I5 may be 
-so very low that a substantial volume of water 
can be cooled to a point close' to‘freezing. but 
that when ñow stops, a pressure sufiicient to pro 
vent freezing can be maintained. Thus, advan- f 
tage can safely be taken of the vfull eil‘lciency ci 
a heat exchange unit, and the period of operation 
oi the water pump or other supply means also 
can be reduced. ' 

‘ Ii' .a thermostatically controlled switch such. 
as 35'in Figures l and 2 isA used, such switch can i 
be set to open when the temperature drops to 
about 33°. ~ « ' 

In the example disclosed. the invention is 
shown used with a heat exchange unit of the 
vwater cooling type. the unit. furthermore. being 
of the ñooded type. As has been stated above, 
otherheat exchange elements can be controlled 
by the invention and, if cooling is to be per` 
formed. the.coo_ling unit need not be of the flood 
ed type. ' , 

' The terminology used -in the speciñcation le 
for the purpose vof, description and not of limi 
tation, the scope of the invention being defined 
in the claims. ' f ` . 

~This application' _is a continuation-impart nl 
my application Serial No. 411,599, tiled Septem 
ber 19, 1941, I ' 

I claim; 4 r 

1. In a. heat exchange system .for’use with a 
heat exchange medium readily -vaporizable at 

_ ordinary temperatures, a heat exchange element 
to> bring a. liquidto be treated and the medium 
into heat exchanging relation, means for deliver 
ing the liquid to be treated to said element, an 
actuating circuit for said liquid delivering means, 
.and means in said actuating circuit to ~maintain 
.the heat exchange medium within said heat ex 
-cluange element at a plurality ofgdeflnite pres 
snres. _ . 

- 2.` In a heat exchange system for use with a 
heat exchange medium readily vaporizable at or- ‘_ 
dinary temperatures, a heat exchange elementl to 
bring a liquid to be treated and the medium into 
heat _exchanging relation, means for delivering 
the liquid to betreated to vsaid element, an actu- y 
ating circuit for said liquid- delivering means, a 
second circuit in parallel with the iirst circuit. 
and means in the second circuit to maintain the 
medium within said heat exchange element at a 
plurality of deiinite pressures. v 
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3. In a heat exchange system forìuse with a 

heat exchange medium readily v_aporizable at or 
dinary temperatures, a heat. exchange element to 
.bring a liquid to be treated and the medium into 
heat'exchanging relation, means for delivering 5 
the liquid to'be treated to said element, means to 
receive the treated liquid from said element,_an 
actuating circuit for said liquid delivering means, 
means in said circuit responsive to the quantity 
of liquid in said liquid receiving means, and l0 
means controlled _by said circuit to maintain the 
heat exchange medium at a plurality of _deiinite 
pressures.  _ . 

4. In a heat exchange system for use with a 
heat exchange medium readily vaporizable at or- l5 

. dinary temperatures, a heat exchange element to 
bring a liquid to be treated and the medium'intoff 
heat exchanging relation, means- for delivering 
the liquid to be treated to said element, means_to‘ 
receive the liquid from said heat exchange ele-_ 20 `_ .pressure o_f the heat exchange medium. ment, an actuating circuit for‘said liquid deliver 
ing means, means in said circuit responsive tothe 
quantity of liquid in said liquid receiving means 
andthe 'temperature of the liquid treated'by said 

’ heat exchange element, and .means controlled by 
, said circuit to maintain the heat exchange rne 
dium at a plurality of deñnite pressures. 
' 5. In a heat exchange system for use with a 
heat exchange medium readily vaporizable ̀ ator 
dinary temperatures, a -heat exchange element to 
bring a liquid to be treated and the medium into 
heat exchanging relation, means for delivering 

- the liquid to be treated to said element, an actu 
ating circuit i'or said liquid delivery means, and 
means solely responsive to flow of current‘insaid 
circuit to maintain themedium within said heat 

' exchange element at a plurality of definite pres 
sures. _ . 

6. In a heat exchange system for use with a 
heat exchange medium readily vaporizable at or 
dinary temperatures, a heat exchange element to i 
bring a liquid to be treated and the medium into 
heat exchanging relation, means-for delivering 
the liquid to be treated to said element, means to 
receive the treated liquid from said element, an_ 

` actuating circuit for said liquid delivering means, 
said circuit having means associated therewith 
responsive to the temperature of the treated liq 
uid, means to maintain the heat exchange me- Í 
dium within said heat exchange element at a> 
plurality of deñnite pressures, said last-named 
means being so connected in said circuit as to be 

I _ partially responsive to actuation of said liquid 
delivering means and partially responsive to said 
temperature controlled means'. 

7. In a heat exchange system for use'_with a 
heat exchange medium readily vaporizable at» 
ordinary temperatures', a heat exchange element 
to bring a liquid to be treated and the medium 
into heat exchanging relation, means for deliver 
ing the liquid to be treated to said element, means/ff” 
to maintain the heat exchanging characteristif 
of the heat exchange medium at definite factors, 
a pair of alternatively >effective circuits »for cori 

cuits being responsive to operation of said liquid 
delivering means, and the other of said` circuits 
being responsive to the temperature of the treated 
liquid.- ' ' 

_ 8. In 
heat exchange medium readily vaporizableat or 
dinary temperatures, a heat exchange element to 
bring a liquid to be treated and the medium' into 
heat exchanging relation, means for delivering ' 
the liquid to be treated to _said element, means to,v 
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5 
receive the treated liquid from said element, 
means to maintain the heat exchanging charac 
teristics of the heat exchange medium at deilnite 
factors, a pair of alternatively effective circuits 
for controlling said last-named means, one ‘of 
said circuits being responsive to thev level 'of liquid 
in said liquid receiving means, and the other of 
said circuits being responsive vto the temperature 
of the treated liquid.u » ' , . 

9. In a heat exchange system for use with a 
heat exchange medium, a heat exchange element 
to bring .the medium and a liquid to be treated 
in heat exchanging relation, means to deliver a 
liquid“ to be treated to said element, means to ' 
receive treated liquid from the element, means 
responsive to the level of liquid >in said treated 
liquid receiving means to control operation of 
said liquid ldelivery means, and means including 
thermostatic means directly responsive to the 
temperature ofthe treated liquid to control the ` 

1Q. In a heat exchange system for use with a 
heat exchange medium readily vaporizable at 
ordinary temperatures, a-heat exchange element 
to bring a liquid to be treated and the medium 

_ into'heat exchanging relation, means for deliver 
‘ ing the liquid to be treated to said element, means 
to receive theY treated liquid from said element, 
an Aactuating circuit for saidA liquid delivering 
means, means controlled by said circuit to main 
tain the heat exchange medium within said heat 
exchange element at a plurality vof deñnite pres 
sures, said circuit having means associated there- l 
with responsive to thev quantity of liquid in said 

.- liquid receiving means, additional means asso 
circuit responsive to the temper-  ciated with said 

ature of the treated liquid, said two last-named 
means being so connected that the actuating cir 
cuit will be closed when the liquid in said liquid 
receiving means reaches a predetermined level 
and will open when the temperature of the _treated 
liquid reaches a predetermined point. 

. l1. In a heat exchange system for use with a 
heat exchange medium readily vaporizable at or 
dinar temperatures, a heat exchange element to 
brin a liquid to be treated and the medium into 
heat exchanging relation, means 
the liquid to be treatedto said element, means to 
receive the treated liquid from said element, an 
actuating circuit for said liquid delivering means 
comprising a ñoat operated switch adapted to 
close when the liquid in said receiving means '_ 

’ drops to a predetermined level, means in parallel 
with said circuit including a second float oper 
ated switch in said receiving means to maintain ' 
_the heat exchange medium Within said heat ex 
change element at‘a predetermined pressure, and 
a second circuit to maintain the exchange me 
dium at said predetermined pressure comprising 

Q9 a therfmostatic switch responsive tothe tempera 

' trolling ‘said last-named means, one of vsaid cir- - 

75 ordinary temperatures, a heat 
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nre/.df the liquid. ' 
JVAl2. In. a heat exchange system for use with a 
heat exchange medium readily vaporizable at 
ordinary temperatures, a heat exchange element 
to bring >a liquid to be treated and the 'medium 
into heat exchanging relation, means for deliver 
_ing the liquid to'be treated to said element, an 
actuating circuit for said liquid delivering means, 
a valve to control iiow of 

operation of said valve. 
13.v In a heat exchange system for use with a 

heat _exchange medium readily vaporizable at 
exchange> element 

for delivering . 

the medium with respect 

a heat exchange system for use with a 70 to said heat exchange element, and means in said actuating circuit in parallel with said liquid de` 

l livering means to control 



' - in bring a liquid to be treated landthe medium 
into -heat exchanging relation, means for deliver 

" Y ing the liquid lto be treated to said element, an 
 _ 'actuating circuit for said liquid delivering means, 

a valve to control ñow of the medium with re-A 
spect to said heat exchange element and adapted 
to lower the pressure of the medium in said ele 
ment when in opened position, and means con- ' 
trolled by said actuating circuit to open said valve 

F whensaid liquid delivering means is operating. 
14. In a heat exchange system for use with a 

ordinary temperatures', a heat exchange element 
to bring a liquid vto be treated and the medium 

' into heat exchanging relation, means for deliver» 
ing the liquid tolbe'treated to said element. means 

y , to maintain the pressure of said medium in said 
element‘a't predetermined points, and means to 
operate said last-named means_to maintain the 
pressure ofthe medium ata low ̀ pressure when 

~ said means ~for delivering the liquid 'to-said e1e' 
ment »is operating. . 

. 15.` In a heat exchange system for use with a 
heat exchange mediumreadily vaporizable at or 
dinary temperatures, a heat 'exchange element to 
bring aiiquid to be treated and themedium into 

10 

heat exchange m'edium readily vaporizable at , ' 

2,893,9¿1 l _ , 

v the liquid to be treated to said element, an actu- . 
ating circuit forvsaid liquid .delivering means, 
means in said actuating circuit to maintain the 
heat exchange medium within said heat exchange 
element at a plurality of deñnite pressures, a 
compressor for said medium, and an operating 
circuit for said compressor including controls in 
dependent of said actuating circuit for said liquid 
delivering means. 

16. In a heat exchange system for use with a . 
heat exchange medium vreadily vaporizable at 
ordinary temperatures, a heat exchange element 
to bring a. liquid to be treated and the medium 
intovheat exchanging relation, means for deliver-` 
ing the liquid to be treated to said element, means 
>to receive the treated liquid ~from said element. 

A an actuating circuit for said liquid delivering 
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heat exchanging relation',- meansior delivering - 

means comprising a float operated switch adapted 
to close when the liquid in said receiving means 
drops to îa predetermined level, a thermostatic 
switch responsive to the temperature 'of the liquid 
in said element, and means directly responsive to 
said thermostatic switchto maintain _the heat 
exchange medium within said heat exchangeele- n 
ment at a predetermined pressure. 
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