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veyingmedium in the boiler 2 from the source 
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ofheat 1, which may be a furnace or an 
suitable type ofburner, The vaporizedheat 
conveying medium at high pressure passes 
from the boiler to the jet compressor 4, sup 
plyingvaporata reducedpressuretotheheat 
dissipating member or condenser coil 5, and 
drawing vapor at a low pressure from the 
heat absorbing member 6, which vaporis also 
assed into the heat dissipating member 5. 
As the heat is removed from the heat con 

veying medium in the heat dissipating.coil 
5, it condenses this medium, some of which passes through the boilerfeed jetpumptothe 
boiler which draws its operating high pres 
sure vapor through the by-pass connection 25 
from the boiler. The remainder of the con 
densed liquid from the heat dissipating coil 
5 passes down through the pressure reducing 
valve 7 into the heat absorbing element 6 
where it is vaporized by the heat absorbed. 
This latter operation takes place under are 
duced pressure. The vapor from absorbing 
element 6 isthenpicked up by the jetcom 
pressor 4 and the liquid supplied the boiler is 
againvaporized andthe cycleis repeated. 

Figure 2 represents a diagrammatic sketch 
of the samesystem in whichaturbine9 anda 
turbo-compressor 8 are substituted for the 
jet compressor. 4 of Figure 1, anda, rotary 
or centrifugal boiler feed pump 10 driven by 
the same turbine 9 is substituted for the jet 
boiler feed pump of Figure 1. The advan 
tage of this substitution isthat any glandsas 
on jet boiler feed pump valve operating 
mechanism is eliminated and the unit may be 
started by merely applying the source of heat 
1. As soon as the vapor pressure in the 
boiler starts to rise, the turbine begins to 
operate, which operates the boiler feed pum 
10, starts to operate delivering liquid to the 
boiler through the check valve 26, and at the 
same time the turbo-compressor 8 draws 
vapor from the heat absorbing member 6 and 
the cycle of Figure 1 is in operation. 

Figure 3 is a diagrammatic sketch repre 
senting the reversing valves for the heatex 
changing media 19 indoors and 20 out of 
doors. Considering Figures 2 and 3 and 
considering the pipe lines 21, 22, 23 and 24 
of the two figures, to substitute 19 and 20 of 
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Figure 3 for 5 and 6 of Figure 2 for winter 
operation valves 11, 13, 15, 17 will be closed, 
and valves 12, 14, 16 and 18 will be opened, 
and for summer operation these will be re 
versed as 11, 13, 15, 17 will be opened and 
12, 14, 16 and 18 will be closed. 

Figure 4 illustrates the arrangement of 
combined radiating fins and eliminators, 27 
representing the fins and 28 the tube carry 
ing the heat conveying liquid, gas or vapor. 
These heat exchanging media being used in 
the unit 19 of Figure 3. » 

It will be noted that this system is a com 
bination heating and cooling system So com 
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bined as to obtain maximum value in all re 
y spects. In the case of heating, allheaten 

ergy represented by the losses of the prime 
mover are delivered to the heat dissipating 

.. media, and the usefulwork generated by said 
primemoveris utilizedinoperating the com 
pressor which wheniconsidered asia heat 
pump is a very highly efficient mechanism, 
delivering several times the amount of heat 
energy as that required for its elevation. 

It, Will noted that in the case of 
cooling, the same equipmentis used and a 
comparatively cheapsource ofenergy is used 
as compared with electrically driven appara 
tus. » 

While I haveshown and described what I 
now consider to be the best embodiments of 
my invention and its severalfeatures, it will 
of course beunderstood that these are merely 
illustrative and that the invention may be 
variously modified initsmany details, within 
the scope of the appended claims, and that 
one ormore of the features may be used with 
out the others, without departing from the 
spirit or sacrificing the advantages thereof. 
What Iclaimasnew anddesiretosecure by 

Letters Patent is: 
1. The combination in a heating and cool 

ing system fordwellings or places of human 
y assembly of a power generating means of 

the fluid expansion type, aboiler, a condenser 
and a boiler feed pump therefor together 
with refrigerating means consisting of a com 
pressor driven by said power generating 
means, and delivering to the same condenser 
as the power generating means an evaporator 
and a pressure reducing valve of Suitable type, said condensing element and evaporat 
ing element having mutually interconnecting 

p means including change-over valves so that 
their respective functions in the system may 
be mutually interchanged or reversed. 

2. The combination in a heating and cool 
ing system fordwellings or places of human 

.. assembly of power generating means con 
sisting of a prime mover of the fluid expan 
sion type, a boiler, a condenser anda boiler 
feed pump and a refrigerating part consist 
ing of a compressor driven by said power 
generating part, an evaporator and an expan 
sion valve, saidcondensingelementand evap 
orating element having mutual interconnect 
ing means including change-over valves 
whereby theirrespective functions in the sys 
tem may be mutually interchanged or re 
versed, said power generating means and re 
frigerating means delivering to one and the 
same condenser in order that the heat dissi 
pated therein may be greater than that de 
livered to the prime mover by the boiler by 
the amount ofthat absorbedby the evaporator 
less useful work and losses. 

3. The combination in a heating and cool 
ing system fordwellings or places of human 
assembly of power generating means con 
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sisting of a jet compressor, a condenser, a 
boiler feed device, a boiler and a source of 
heattogether with refrigerating means con 
nected to draw its liquid refrigerant from 

s the said condenser and an expansion or pres sure reducingvalve through whichtherefrig 
erant is drawn to said refrigerating means 
and connections causing it to deliver its heat 
containing vapor from its evaporator to the 

10 jet compressor of the power generating part, 
said vapor delivered to the condenser con 
taining the heat supplied by the boiler in 
addition to the heat drawn from the evapora 
tor, the total heat supplied to the condenser 

ls beinggreaterthan that delivered by the boiler 
by the amount of that drawn from the evap 
orator less useful work and losses, said con 
denser and evaporator having mutual inter 
connections including change-over valves so 

20 that their respective functions in the system 
may be mutually interchangedor reversed. 

4. The combination in a heating and cool 
ing system for dwellings or places of human 
assembly, of a boiler for generating vapor, 

25 a condenser, an evaporator, means for feed 
ing liquid from said condenserto said boiler, 
power means actuated by vapor drawn from 
the boiler for compressingvapor drawn from 
said evaporator, means for delivering both 

30 the compressed vaporandthe vapordelivered 
from the power means to said condenser, a 
connection having an expansion valvetherein 
between said condenser and evaporator, said 
condenser and evaporator having mutually 

ss interconnecting means includingchange-over 
valves so that their respective functions in 
the system may be mutually interchanged or 

- reversed. z 

Signed by me at Baltimore, Maryland, this 
40 18thday of August, 1931. } 

“ . THTUR B. STEUART. 
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