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1. 
This invention relates to an apparatus for use 

in conjunction with heating and cooling Systems, 
particularly hot water heating systems and cold 
Water or brine cooling systems, for the purpose 
of eliminating air from the system. Air may 
enter the System entrained in the water, through 
a leaky pump packing, a leaky valve and other 
Ways familiar to persons skilled in the art to 
which this invention pertains. 
The elimination of air from hot water heating 

Systems or cold water or brine cooling systems is 
necessary, since the air tends to collect and trap 
in the heat transfer elements of the system. 
When this occurs in a hot water heating system, 
the hot water or heating fluid is displaced by a 
corresponding volume and the effectiveness of 
the heating element, is reduced in proportion. 
The problem of air elimination from cooling sys 
tens is well recognized. 
Although the influence of trapped air in hot 

Water Systems is well known, no completely sat 
isfactory method for eliminating air from the 
System has been developed prior to the present 
time. The most common expedient has been 
to provide an air pocket or chamber in each heat 
ing element and then to vent the air pocket or 
chamber at regular intervals by means of a small 
manually operated air-cock. 

In accordance with the present invention, I 
provide an air separator which may be interposed 
in the piping arrangement of the system, where 
by to automatically remove the air from the sys 
tem before the air can be conducted to the indi 
vidual heating elements by the risers. 
With these and other objects and advantages 

in View, this invention consists in the several 
novel features of construction, arrangement and 
combination of parts hereinafter fully set forth 
and claimed. 
The invention is clearly illustrated in the draw 

ings accompanying this specification, in which: 
Fig. 1 is a diagrammatic view in side elevation 

of a hot Water System equipped with an air elim 
inator embodying one form of the present in 
vention; 

Fig. 2 is a view partly in side elevation and 
partly in central vertical section of the air elim 
inator illustrated in Fig. 1; 

Fig. 3 is a horizontal Section taken on the line 
3-3 of Fig. 2; 
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Fig. 4 is a view partly in side elevation and . 

partly in central vertical section of a slightly 
modified form of air separator connected to an 
air chamber which is illustrated in side elevation; 

2 
partly in central vertical section of another mod 
ified form of air separator; 

Fig. 6 is a similar view of another modified 
form of air separator; 

Fig. 7 is a plan of the air separator seen in Fig. 
1 and adjacent portions of the hot water mains; 
and 

Fig. 8 is a detail enlarged horizontal section 
taken on the line 8-8 of Fig. 2. - - 

Referring to said drawings, and first to Figs. 
1 to 3 inclusive and Figs. 7 and 8, which illustrate 
the invention in connection with a hot water 
heating System, the reference character 0 desig 
nates a conventional hot water boiler, and it, 
2 designate several heating elements such as 
radiators, convectors, unit heaters and the like, 
connected to the boiler by a hot water Supply 
pipe or mains 3 and risers 4; and also con 
nected with the boiler by return pipes 5 and the 
usual return mains f 6. Where desirable, a water 
circulating pump 7 is interposed in the return 
mains to speed up the circulation of the water. 
In closed installations a compression tank 8 is 
employed which is connected to the boiler by 
piping 9. The construction and operation of the 
parts above described is common and Well known 
and requires no further description so far as this 
Specification is concerned. 
The air separator, illustrated at 20, is prefer 

ably interposed in the hot water supply pipe so 
that only one air separator need by used for each 
system or for each Zone; and also, if desired, the 
air can be returned from the air separator 
through to the compression tank. All or any 

5 portion of the air entrained fluid may be passed 
through the air eliminator. 

In the form of the invention illustrated in 
FigS. 1 to 3 inclusive, the air separator comprises 
a hollow cylindrical body or receptacle formed 
With a dome shaped top 22 and having an inlet 
pipe 23 connected to the hot water mains 3 in 
any desirable manner, and entering the hollow 
of the body to one side of the center line thereof, 
as in a tangential direction, preferably adjacent 
the cylindrical wall thereof, whereby liquid en 
tering the body through the inlet pipe is thrown 
into a whirl within the body as it follows along 
the cylindrical wall. Leading from the hollow 
body is an outlet pipe 24, which may or may not 
be located off center from the center line of the 
body, and said outlet pipe is also connected with 
the hot water mains 3. The limiting positions 
of the entrance of the outlet pipe to the body 
may be anywhere from a radial line to a line 

Fig. 5 is a view partly in side elevation and 55 tangential to the cylindrical wall of the body and 
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it may be located in the same horizontal plane 
as the inlet pipe, or in a plane above or below it. 
The ends of the body may be flat, concave Or 
convex, or any combination thereof. 
An air connection is made to one end of the 

body, preferably the upper end thereof, for the 
escape of air from the air separator. The air 
connection may be in the form of a pipe or cons 
duit 2 connected at one of its ends to the top 
wall of the dome and connected at its other end 10. chamber 8d thereabove. to an air chamber into which the collected air is 
discharged. In Fig. 1 the air pipe 2 is shown as 
connected to and discharging air into the com 
pression tank 8. . . . . . . " ' ". . . . . . 

In order to prevent any considerable amount 
of water from being discharged through the air 
pipe 2, a float or ball valve 25 may be provided 

5 
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for partially closing the port 26 between the in- ; 
terior of the body and the air pipe 2. A valve 
seat 27 is formed around the port. 26, against 
which the water may imperfectly seat the valve 
when the level of the water reaches a maximum 
high level in the body, thereby preventing any 
considerable amount of water escaping, through 
the-air pipe. In order to permit air to leak past 
the valve and escape through the air pipe, an 
air by-pass 28 is provided (see Fig. 8) which may 
comprise one or more grooves in the valve seat, 
which by-pass small quantities of air when the 
valve is Seated. 
In the event that a large Slug of air enters the 

air separator body, the water will be displaced by 
the air which rises to the upper end of the done 
and the valve will then drop, thereby opening the 
relatively large port to the air pipe for a quick 
clearance of the air. As the large Volume of air 
escapes, the level of the Water rises again and 
seats the valve, whereby it functions as an imper 
fectly seated valve, permitting quantities of air 
to leak past the valve. Ordinarily, the leak will 
be sufficient for the satisfactory performance of 
the apparatus. 
At the same time, the valve acts as a restric 

tion in the circuit 3, 20, 2, 8, 9 to prevent con 
tinuous circulation of relatively large volumes of 
water from the air separator 20 through the con 
pression tank, where it would displace air-laden 
Water and force this air-laden Water through the 
piping 9 back to the boiler, where the entrained 
air would again have to be removed from the 
circulating Water to prevent trouble by trapping 
in the heating units. 
In operation, when water is circulated through 

the system, it enters the air separator in a tan 
gential direction from the hot, water mains, and 
the cylindrical wall of the separator body causes 
it to whirl around in the hollow body, permitting 
the entrained air to separate from the water and 
rise and escape through the air pipe 2. The 
whirling water discharges through the Outlet pipe 
24 and flows on through the hot water mains, 
the risers, and heating units and then returns 
through the return pipes and return mains to the 
boiler. . . . - . - 

In the modified form of the invention illus 
trated in Fig. 4, the air separator 20a is generally 
cylindrical in form, having a dome shaped top 22d, 
from which an air pipe 2 a leads to an air tank. 
8a, from which air may be permitted to escape 
by opening a pet-cock.8b. However, the air pipe 
may lead to the compression tank, as in Fig. 1. 
In this form of air separator, the water inlet 

pipe 23a enters the cylindrical wall of the sepa 
rator body adjacent its bottom, and the outlet 
pipe 24a leads from the upper portion of the body. 
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4. 
Preferably the inlet pipe enters the body in a 
generally tangential direction, whereby the cy 
lindrical wall will cause the water to Swirl and 
rise to the outlet pipe, permitting the freed air to 
rise and escape through the air pipe. 

In the modified form illustrated in Fig. 5, an 
apertured plate, 39 extends horizontally across 
the interior of the separator body 20b, and joins 
With the side wall thereof. This plate separates 
the whirling portion of the water from an air 

Air is forced to the 
center of the whirling water and escapes through 
the aperture 3 into the upper chamber and dis 
places Water therein. As the air chamber be 
comes filled, it may be relieved of the air by the 
pet-cock 8c. 
The water inlet pipe 23b and outlet pipe 24b 

may enter and leave the separator body in the 
same manner as has been described in connec 
tion with the other forms of the air separators. 
The form of the invention illustrated in Fig. 6 

is practically the same as that shown in Fig. 4, 
except that a float valve 26c is used which im 
perfectly seats on a valve seat 27c formed around 
the port between the interior of the separator 
body and the air pipe 2?c. A wire cage 32 is 
shown around the valve and acts to prevent it 
from dropping too low, in case the water level 
drops below the outlet pipe; in which case it 
might be forced against the inlet end of the out 
let pipe, thereby obstructing the outlet. The in 
let pipe 23c and outlet pipe 24c may be located in 
the positions suggested with reference to Figs. 2 
and 4. 
From the above it is apparent that I have pro 

Wided an air eliminator for hot water heating Sys 
tems, which is simple, inexpensive, and can be in 
stalled in Systems now in operation. Further 
more, that the entrained air is separated from the 
hot water before it reaches the heating elements 
and is discharged from the system. 
While I have shown and described the inven 

tion as applied to a hot water System, it is to be 
understood that it is equally applicable to a cold 
water or brine cooling System, 

Having thus described my invention, it is obvi 
ous that various inmaterial modifications may be 
made in the same without departing from the 
Spirit of my invention; hence, I do not wish to be 
understood as limiting myself to the exact form, 
construction, arrangement and combination of 
parts herein shown and described, or uses men 
tioned. 
What I claim as new and desire to secure by 

Letters Patent is: - - ". . . 
1. In an air eliminator for hot water systems, 

an air Separator having a cylindrical wall and a 
dome rising therefrom, an inlet pipe arranged 
tangentially to the cylindrical wall of the sepa 
rator, an outlet pipe, the inlet port of which is 
offset from the center of the receptacle, said inlet 
and outlet pipes being interposed in the piping of 
a hot water System, an air discharge pipe leading. 
from the dome of the receptacle, and a float valve 
for partially closing the port to the air discharge 
pipe, but adapted to uncover said port whenever 
the water lowers in the receptacle below a level at 
which it holds the float valve closed, whereby 
trapped air may escape freely, there being a re 
stricted, passage between the valve and port of 
the air discharge pipe, whereby air may continu 
ously leak out past the valve. - - - - - - - 

2. An air eliminator for hot water systems COIn 
prising an air separator having a cylindrical 
Wall and a dome rising therefrom, an inlet pipe ar 
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ranged tangentially to the cylindrical wall of the 
receptacle, an outlet pipe, the inlet port of which 
is Offset from the center of the receptacle, said 
inlet and outlet pipe being interposed in the pip 
ing of a hot water system, an air discharge pipe 
leading from the dome of the receptacle, a float 
valve for partially closing the port to the air dis 
charge pipe but adapted to uncover said port 
whenever the water lowers in the receptacle be 
low a level at which it holds the float valve closed, 
whereby trapped air may escape freely, there 
being a restricted passage between the valve and 
port of the air discharge pipe, whereby air may 
continuously leak out past the valve, and a pump 
in the system for circulating the water through 
the receptacle. 

3. In an air eliminator for hot Water Systems, 
an air separator having a cylindrical Wall and a 
dome rising therefrom, an inlet pipe arranged 
tangentially to the cylindrical wall of the re 
ceptacle, an outlet pipe leading from the recep 
tacle on a line offset with respect to the center 
of the receptacle, said inlet and outlet pipes be 
ing interposed in the piping of a hot water Sys 
tem, the dome of said receptacle having an air 
discharge port, an air discharge pipe leading 
from said air discharge port, and a float Valve 
adapted to seat upon said port, said valve being 
responsive to the rise and fall of the level of the 
water in the receptacle. 

4. An air eliminator for hot water systems com 
prising an air separator having a cylindrical 
wall and a done rising therefrom, an inlet pipe 
arranged tangentially to the cylindrical wall of 
the receptacle, an outlet pipe leading from the 
receptacle on a line offset with respect to the 
center of the receptacle, said inlet and outlet 
pipes being interposed in the piping of a hot 
water system, the dome of Said receptacle having 
an air discharge port, an air discharge pipe lead 
ing from said air discharge port, a compression 
tank into which the air discharge pipe discharges 
air, said air discharge port having an imperfect 
valve seat, and a float valve adapted to seat upon 
said valve seat, said valve being responsive to the 
rise and fall of the level of the water in the receptacle. 

5. An air eliminator for hot water Systems 
comprising an air separator having a cylindrical 
wall and a dome rising therefrom, an inlet pipe 
arranged tangentially to the cylindrical wall of 
the receptacle, an outlet pipe leading from the 
receptacle on a line offset with respect to the 
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6 
center of the receptacle, said inlet and outlet 
pipes being interposed in the piping of a hot 
water system, the dome of said receptacle having 
an air discharge port, an air discharge pipe lead 
ing from said air discharge port, a compression 
tank into which the air discharge pipe discharges 
air, said air discharge port having an imperfect 
valve seat, a float valve adapted to Seat upon 
said valve seat, said valve being responsive to 
the rise and fall of the level of the liquid in the 
receptacle, and a pump in the System for cir 
culating water through the air separator. 

6. An air eliminator for hot Water Systems 
comprising an air separator having a cylindrical 
Wall and a dome rising therefrom, an inlet pipe 
arranged tangentially to the cylindrical wall of 
the receptacle, an outlet pipe leading from the 
receptacle on a line offset with respect to the cen 
ter of the receptacle, said outlet pipe communicat 
ing with the receptacle at a higher level than 
the level of the inlet pipe, said inlet and the out 
let pipes being interposed in the piping of a hot 
water system, the dome of said receptacle having 
an air discharge port, an air discharge pipe lead 
ing from said air discharge port, a compression 
tank into which the air discharge pipe discharges 
air, said air discharge port having an imperfect 
valve seat, a float valve adapted to seat upon 
said valve seat, said valve being responsive to 
the rise and fall of the level of the water in the 
receptacle, and a pump in the system for cir 
culating water through the air separator. 
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