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This invention relates to heating and’ cooling 
and the object is to devise a method of and an 
arrangement of apparatus which may be utilized 
for heating and cooling by the manipulation of 

5 valves, either manually or automatically. 
The several di?'erent parts are standard de 

vices known and used-in‘ the arts, and my in-' 
vention is ,a combined arrangement of such 
known parts in- a' novel manner to carry out a 

' 1o desired object. Such well known parts are a 
conventional heating boiler, radiators,- steam 
eiector, condenser andyacuum producer, miscel 
laneous ?oats and thermostatic valves, etc. ‘Any’ 
of the di?erent‘ parts may be constructed as 

ll shown in the accompanying drawing or they may 
be of any conventional form, and I include any 
such forms in my arrangement. 
The single ?gure of the accompanying draw 

ing-is a diagrammatic view 01' ‘a combined heat 
120 ing and cooling system constructed and operat 

ing in accordance with the “invention. 
~ .To use the combined device for either heating 
or cooling will require the manipulation of one 
part only, the mixing valve 3. This mixing valve 
3, ‘which I will describe ?rst; is. illustrated as a 
three-way cock so arranged that the-discharge 
end 3a is open at all positions while the inlet end 
is open to 3?; or 3c.or partly to both. Or, in other 
words, by turning cock 3, 3b mayopen to 3a. or 

30 30 may be open to 30, and the cock may be 
manipulated so as to arrange certain proportions 
‘of 3b and 30 to open to la. It, therefore, hot 

, water passes through 3b and cold water through 
3c, we may have all hot or all cold through 3a, 

“5 or a mixture of both to give any desired ‘tem 
perature through 3a. The valve may be 
manually or automatically operated. It may be 
operated by outside temperature so as to furnish 
a desired temperature on the water passing to a 

40 radiator to either heat or cool as required. 
Other arrangement of mixing valves may be 

made, as for instance two ordinary valves con 
trolled manually or automatically, either singly 
or in conjunction, so that one will close while 

45 the other opens. Any such arrangement‘ is in 
cluded in my invention. - 

The mixing device has been described ?rst for 
the reason that by manipulation of this device 
the entire system will voperate either as a heating 

50 device or as a cooling device. In the position of 
this mixing valve shown on drawing, the device 
will operate as a heating system, and I will de 
scribe the system ?rst as_such..v 

Boiler I generates hot water and steam which 
55 former passes through pipe 2, opening 313 in mix 

ing valve 3 and 3a in same valve, through pipe 4 
into radiator or heating element 5. This radiator 
may be an individual radiator or several radia 
tors 0r so-called unit heaters or any device which 
transfers heat to a space, substance or an object. 5. 
The power which forces this hot water from 

the boiler to the radiator originates in pump I0 
driven by motor II. It is seen that pump ID will 
pull water from condenser-storage tank 28 
through pipe 9 and deliver to high pressure cham- 10 ‘ 
ber I2. From this high pressure chamber, the 
water will ?ow in two directions, through nozzles 
32 and 33 and pipe 34 backto condenser 28, and 

- also through “pipe I3, valve I4. to boiler I and ' 
thence as before described to radiator 5. ‘ 15 
The pulling of water from condenser 28, some 

of .which will discharge into theboiler will lower 
?oat 8 in this condenser and open valve ‘I per 
mitting a- ?ow from radiator through pipe 6. 
.And the lowering of the water level in boiler I 
by pulling water through 2 willalso keep valve 
I 4 open. This valve is normally open at all times, 
closing only in case the water level in- boiler 

4 should rise over a desired point. '3 In starting the 
arrangement, boiler I would be ?lled so high that 25 
valve I [would be open. ' ~ 

- It is seen that pump 25 delivering water from i ' 
storage vessel 2 I, through pipes 24 ‘and~26 will not 
be active, merely turning around in its casing. 
Valve 22, made to be closed by an upward motion 30 ' - ' 
of ?oat 23;‘is closed when watericoming from 
radiator 5 through'pipe 21 has accumulated in 
storage vessel 2|. ' ' . - 

As stated before, boiler I generates steam . 
which will-rise in pipe I6, bypass valve l ‘I (open- 35 
in up-diaphragm position) which ispperated by 
diaphragm l8 actuated by pressure or vacuum in 
?ash chamber IS. The steam continues through 
steam ejectors 3B and 31, causing a high vacuum 
in ?ash chamber I9._ As no water enters into 40 
this ?ash chamber during heating operation, 
valve 22 being closed, a high vacuum will be pro 
duced and valve I1 is adjusted to close at a 
definite high vacuum, thus throttling or com 
pletely stopping in?ow of steam through I6. - 

Nozzles 32 and 33 in vacuum producing cham 
' ber 35 will allow‘ for an initial low pressure, these 
nozzles acting as jet condensers. - 

It is thus seen that when mixing valve 3 is in 
position as shown, the main ?ow will occur from 
boiler I to radiator 5, through condenser 23, pump 
‘I0, high pressure chamber I2, pipe I3 and back 
to boiler. The system in this condition acts as ‘ 
an ordinary hot water heating system. 55 

50 



2 
When the mixing valve 2 is reversed so as to _ 

have a passage from 30 to la. instead or from 
311 to Sc, pump 25 comes into action, pulling 

. water from storage vessel 2| through pipes 24, 28 
and 4 to radiator 5. Float 23‘ will open valve 22' 
to permit ?ow of water from radiator through 
21 and into ?ash chamber 19,, where it drops over 
trays 20 down to storage vessel 2|. As pipe 2 is 

- closed at valve 3, no hot water will be pulled out 
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of boiler, which will cause an accumulation of 
water in/ condenser 28, where valve ‘I is closed 
by ?oat 8. ' 
The combined action will cause an increase of 

vapor pressure in I 9 and then an opening of 
steam valve l1. The action in steam ejector I‘! 
will lower the pressure in i9 and cause evapora 
tion of the water with absorption of heat. The 
water will be lowered in temperature and the 
,water circulated by pump 25 will be cold water 
instead of hot water, which thus will cause cool 
ing by radiator 5. , 
The steam passing through ejector 21, with the 

water vapors from 19, will be condensed by jet 
in chamber 35. When the temperature of the 
water in condenser 28 rises above a predeter 
mined point, valve 3| controlled by thermostat 
30, permits water from an outside source to pass 
through coil 29 in condenser 28 to absorb the 
heat in this steam and vapor. a I - 

It is thus seen that in this condition, the sys 
tem acts as a cooling system but between these 
two extreme conditions, any desired condition 
may be obtained by the manipulation of mixing 
valve 3. If this valve is actuated by the outside 
temperature, it will be possible. to obtain just the 
proper temperature on the water in radiator 5 
as will maintain an even room temperature. Both 
hot and cold water will ?ow in their respective. 
pipes 2 and 26=to be mixed in correct proportions 
in valve 3. _ 
I have mentioned water as medium as a means 

of illustration. However, any other medium may 
be used, as hydrocarbon liquids or other liquids - 
and I include the use of every and all, either 
pure or solutions or mixtures in my invention. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. - 

I claim: ' > 

1. A system of heating and cooling consisting 
of three interconnected circuits as follows: a 
?rst circuit for purposes of heating- including a 
boiler with liquid heating medium, liquid mixing 
means and communication means between said 
boiler and said mixing means, a radiator and 
communication means between said mixing 
means and said radiator, circulating pump means . 
and communication means between said-radia 
tor and said pump means and communication 
means between said pump means, and said boil 
er; a second circuit for purposes of cooling in 
cluding a high vacuum chamber in which liquid 
cooling medium of similar nature to said liquid 
heating medium is partially vaporized absorbing 
heat from the balance of the liquid cooling me 
dium, circulating pump means and communica 
tion meanspbetween said vacuum chamber and 
said pump means, said second circuit‘ also includ 

' ing the said mixing means and communication 
means between said pump means and said mix 
ing means, the said radiator and said communi 
cation means between said mixing means and 
said radiator and communication means between 
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said radiator and said high vacuum chamber; 
and a third circuit for purposes of creating a 
vacuum, including the said boiler in which the 
liquid heating means is partially vaporized, a 
vapor ejector in connection with the said high 
vacuum chamber and vapor communication 
means between said boiler and said vapor ejec 

' tor, the vapor passing through said ejector creat 
ing the high vacuum in said high vacuum cham 
ber, a low vacuum liquid condenser and commu 
nication means between said vapor ejector and 
said condenser, cooling means in connection with 
said condenser and communication means be 
tween said condenser and the said boiler to re 
turn condensate back to same, the said mixing 
means being operable to selectively control both 
of said ?rst. and second circuits to obtain the 
desired degree of heating and cooling. , 

2. In a system for heating and cooling the 
combination‘ of a temperature controlling ‘ele 
ment, a boiler for supplying said temperature 
controlling element with a heating ?uid, an 
evaporator for supplying said temperature con 
trolling eiement with a cooling ?uid; an injector 
communicating-‘with said boiler for reducing the 
pressure in said evaporator; ‘a valve controlled 
by the pressure in said'evaporator for controlling 
communication between said boiler and said in 
jector; and a valve mechanism for establishing 
communication between said temperature con- 
trolling element and said boiler, and for inter 
rupting communication between said tempera 
ture controlling element and said evaporator 
when the system is employed for heating pur 
poses, and for establishing communication be 
tween said temperature controlling element and 
said evaporator and for interrupting communi 
cation between said temperature controlling ele 
ment and boiler, when the system is employed 
for cooling purposes. ' _ 

3. In a system for heating and cooling the 
combination of a temperature controlling ‘ele 
ment, a boiler for supplying said temperature 
controlling element with a heating ?uid, and an 
evaporator for supplying said temperature con 
trolling element with a cooling ?uid; a valve 
automatically controlled by the liquid level in 
said evaporator for controlling communication 
between said temperature controlling element 
and said evaporator; and a single two way valve 
for establishing communication between said 
temperature controlling element and said boiler, 
and for interrupting communication between said 
temperature controlling element and said evapo 
rator when the system is employed for heating 
purposes, and for establishing communication 
between said temperature controlling element 
and said evaporator and for interrupting com 
munication between said temperature control 
ling element and boiler, when the system is em 
ployed for cooling purposes.~ \ Y 

4. In a system for heating and cooling the 
combination of a temperature controlling ele 
ment, a boiler for supplying said temperature 
controlling element with a heating ?uid, and an 
evaporator for supplying said temperature con 
trolling element with a cooling ?uid; a valve 
mechanism for establishing communication be 
tween said temperature controlling element and 
said boiler, and for interrupting communication 
between said temperature controlling element 
and said evaporator when the system is employed 
for heating purposes, and for establishing com 
munication between said temperature control 

.10 

15 

20 

25 

30v 

35 

40 

45 

50' 

60 

65 

70 

75 



2,114,a1e . _ ' 3 

ling element and said evaporator and for inter 
rupting communication between said tempera. 
ture controlling element and boiler, when the 
system is employed for cooling purposes; an in 
jector communicably connected with said boiler 
for reducing the pressure within said evaporator 

to accelerate the rate of temperature reduction 
of said cooling ?uid; a condenser for condensing 
the steam from said injector; and a second in 
jector for increasing the pressure within said 
condenser. 


