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UNITED STATES: PATENT OFFICE 
2,446,498. 

LIQUED AIR BOILER is 
George T. Underwood, Chehallis, Wash... 

Application July 27, 1945, Serial No. 607,349. 
6 €laims; (C. 62-1). 

1. 
The presert invention relates' to a new and use.-- 

ful improvement in liquid-air boilers, and more : 
particularly to a device of this character adapted 
for generating compressed-air for use as-a source . 
of power-for various spurposes, such as refrigera 
tidirplantor for 'operating-factory; mining ma-. 
chinery; or for other useful purposes: 
A further object of the invention is to provide 

an apparatus of this character by means of which 

'coils by means of an electric: fan i5i mounted in 

2 is 
5 are covered. With a suitable heat insulation mass 
terial, A. . 
The boiler tubes or coils. If S are: exposed to at 

mospheric temperature and airis blown oversth 

an elevated position above the: 3at. One end: 
thereof by means of a bracket. 6 Secured to; One 
end of the tank 5.3 
As3 the liquid air passes through the boiler?: 

atmospheric temperatures is utilized for evapo. 10-tubes or coils , and is subjected to atmospheric '. 
rating the liquid airs and collecting the resultant 
air under pressure to be used for operating varia 
ous types of power plants: 
A further object of the invention is to provide 

temperature, the liquid air will evaporate to thus: : 
increase the air pressure. The loweriend, of thei: 
coils are connected to the pipe:E23 adjacent the 3: . 
tank 3 so that the compressed air is fed and col 

an apparatus of this character of simple and prac." 15:lected in the tank. A supply pipe.7 leads from 3. 
tical construction; which is efficient and reliable. 
in operation, inexpensive to manufacture, and in 
stall in assembled relation and which is other 
wise well adapted for the purposes for which the 
same is intended. . 20. 
Other objects and advantages reside in the de 

tails of construction and operation as more fully 
hereinafter described and claimed, reference bes ing had to the accompanying drawings forming 

the tank: 3 for utilizing the compressed airfoi's & 
any useful purpose such as operating a comar 
pressed air engine or for other work.. 
The flow of liquid air. entering the boiler tubes“...is 

for coils and the pipe 2 is controlled. by: air 
pressure in the coils through the medium of a pis 
ton 8 mounted in a cylinder 9: connected to One : 
of the lower. tubes , the piston having a piston 
rod .29 projecting outwardly of the cylinder and . 

parthereof, whereinikenumerals refer to like 25- connected to a lever 2, for operating the valve : 
parts throughout, and in which 

Figure 1 is a side elevational yiew of the press. 
ent liquidair boiler apparatus, with parts there: 
of broken away and shown insection. 

Figure. 2 is an enlarged sectional view of the 
two-way control valve. ” 

Figure 3 is a top-plan-View.... 
Figure 4 is a vertical sectional view taken sub 

stantially on a line 4-i-4 of Figure 1, and . 
Figure 5 is an enlarged sectional 3-view of the 

pressure operated. System.for the control-valve. 
EReferring now to the drawings in detail. Where 

in for the purpose of illustration, I have disclosed 
a preferred: embodiment of...the invention; 3. Thie's 
numeral 5 designates a liquid air-supply tank hav- 40 
ing a filler plug 6 by means of which liquid air 
may be supplied to the tank, and the tank is also : 
provided with a safety, valve, 7 off-conventional 
construction. 

the tank 5 is supported in an elevated position 
by means of suitable Supports 8 and to the bot 
tom of the tank is connected a pipe 9 in which a 
tWO-Way valve O is positioned for controlling the 
flow of liquid air by gravity to a series of boiler 
tubes in the form of a group of upright coils 
and through which the liquid air flows by gravity 
as indicated by the arrows in Figure 1, the valve 
0 also regulates the flow of liquid through a feed 

pipe 2, leading directly to the bottom portion of 
a compressed air tank 3. The pipe 2 and tank 56 

le by a link 22. 
The valve is shown in detail-in Figure 2 of the 

drawings and is operable by the lever 2 to regul : 
late the volune of liquid-air entering the boiler 

: tubes . . and pipes. 2 in-the-manner, as indicated 
in accordance. With "air pressure: in: the boiler 
tubes: 
The piston. 8: works: against the tension of a 3: 

coil spring .23 mounted on-a, rod 246onnected at. 
one end to the outer end-of-the lever, 2 and havis 
ing its - other, end loosely positioned in the frée’ - 
end of an arm 25 which is pivoted as at 26 to 'one 
end of the tank 5.3. The arm25 is secured: in : 
pivotally adjusted position by means of a 'screws 
27 and by means of which the -tension of the 
spring 237 is regulated: 3. 

More-or-less moisture in the atmosphere eatuses is 
frost stoi-accumulate-on-the-boiler-tubes 5 or coils:- 
f and in order to prevent the accumulation of 
frost on these tubes, I provide each of the tubes 
with a plurality of scraper rings 28 slidably 
mounted on the tubes, the rings on the Vertical 
ly spaced tubes of each coil being connected for 
uniform sliding movement by rod 29. 
Each tube is provided with a pair of scrap 

ing rings 28 secured in longitudinally spaced 
relation from each other by means of longi 
tudinally extending connecting rods 30 so that 
the rings will slide as a unit on the tube. The 
connecting rod 30 of adjacent coils project lat 
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erally toward each other in overlapping substan 
tially closed spaced relation as indicated in Fig 
ure 4 of the drawings whereby frost collected on 
the rods 30 will be scraped by the Overlapping 
connecting rods during the sliding movement of 
the rings on the tubes. The groups of rings 28 
for each of the coils are slidably actuated by 
means of longitudinally extending screws 3. 
threaded through arms 32 projecting from the 
vertical rods. 29, the screws being journaled in 
brackets 33 at the ends of the coils and have 
bevelled gears 34 secured at one end thereof oper 
atively engaged with similar gears 35 secured on 
a transversely extending shaft 36 operated by an 
electric motor 37. 
The gears 35 for the screws of adjacent coils 

are arranged for operating the Screws in oppo 
site directions so that the rings 28 of adjacent 
coils will move in opposite directions during their 
Scraping action to thus produce a scraping action 
between the Overlapping connectors 30. 
The notor 3 is reversed to cause a for Ward 

and backward sliding movement of the rings 28 
by means of stationary contacts 38 connected to 
the motor. and engaged by a movable contact 39 
carried by one of the screws, 
In view of the foregoing description taken in 

conjunction with the accompanying drawings it 
is believed that a clear understanding of the con 
Struction, operation and advantages of the de 
vice will be quite apparent to those skilled in the 
art. A more detailed description is accordingly 
deemed unnecessary. 

It is to be understood, however, that even 
though there is herein shown and described a pre 
ferred embodiment of the invention the same is 
Susceptible to certain changes fully comprehended 
by the Spirit of the invention as herein described 
and the Scope of the appended claims. 
I claim: 
1. A liquid air boiler comprising a reservoir 

adapted to contain liquid air, a compressed air 
tank, a pipe connecting the reservoir to the tank, 
a coil connected at each end to the pipe, and ex 
posed to atmospheric temperature to evaporate 
liquid air contained therein, a two-way valve 
regulating fow of liquid air through the pipe 
and coil, and a pressure operated piston in the 
coil for operating the valve. 

2. A. liquid air boiler comprising a reservoir 
adapted to contain liquid air, a compressed air 
tank, a pipe connecting the reservoir to the tank, 
a coil connected at each end to the pipe, and ex 
posed to atmospheric temperature to evaporate 
liquid air contained therein, a two-way valve 
regulating flow of liquid air through the pipe and 
coil, a pressure regulated piston in the coil, and 
an operating connection between the piston and 
the valve for operating the valve in accordance 
with the movement of the piston. 

3. A liquid air boiler comprising a reservoir 
adapted to contain liquid air, a compressed air 
tank, a pipe, connecting the reservoir to the tank, 
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4. 
a coil connected at each end to the pipe, said coil 
being positioned in the path of air circulated 
at a temperature higher than that of the liquid 
air to evaporate the liquid air, a valve regulating 
flow of liquid air through the pipe and Coil, and 
a scraper mounted for movement along the coil. 

4. A liquid air boiler comprising a reservoir 
adapted to contain liquid air, a compressed air 
tank, an insulated pipe connecting the reservoir 
to the tank, an evaporator connected adjacent 
the ends of the pipe, valve means in the pipe 
controlling the flow of liquid air through the 
pipe and into the evaporator, said evaporator 
including a plurality of coils having spaced par 
allel tubes, and scrapers slidably mounted on Said 
tubes. 

5. A liquid air boiler comprising a reservoir 
adapted to contain liquid air, a compressed air 
tank, an insulated pipe connecting the reservoir 
to the tank, an evaporator connected adjacent the 
ends of the pipe, valve means in the pipe control 
ling the flow of liquid air through the pipe and 
into the evaporator, said evaporator including a 
plurality of coils having spaced parallel tubes, 
scraper rings slidably mounted on said tubes, con 
necting rods between the rings of each coil for 
uniform sliding movement, and gear drive means 
for moving the rings longitudinally of the tubes 
in opposite directions. 

6. A liquid air boiler comprising a reservoir 
adapted to contain liquid air, a compressed air 
tank, an insulated pipe connecting the reservoir 
to the tank, an evaporator connected adjacent the 
ends of the pipe, valve means in the pipe Control 
ling the fiOW of liquid air through the pipe and 
into the evaporator, said evaporator including a 
plurality of coils having spaced parallel tubes, 
scraper rings slidably mounted on said tubes, 
connecting rods between the rings in longitudi 
nally spaced groups for uniform movement and 
including longitudinally extending bars, the bars 
of adjacent coils being arranged in overlapping 
scraping relation, operating screws for the rings 
of each coil oppositely arranged gear means com 
municating with each of the Screws, means for 
operating the rings of adjacent coils in opposite 
directions, and electrical contact means for re 
versing the operation of said Screws upon com 
pletion of the travel of the rings in one direc 
tion. 
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