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5 Caias. (C. 237-63) 
This invention relates to improvements in a novel tank 

type fitting for use in separating entrained air from a 
fluid flowing in a hydronic heating or cooling system and 
more particularly it is concerned with an improved bi 
directional flow regulating and air separating element for 
use in a tank type fitting for universal installation in all 
types of heat exchangers and boilers. For this purpose 
it has inlet and outlet openings arranged to accommodate 
connection to either side outlet or top outlet arrangements. 

It is well known that as a flowing stream of water is 
heated air bubbles become entrained in the stream and 
are carried with it through the piping and radiation gear 
of a hydronic system. These entrained air bubbles 
cause gurgling noises throughout the System and in many 
instances become lodged in parts of the radiation gear so 
as to interfere with or actually prevent the desired circula 
tion through the system. Various facilities are known 
for separating these entrained air bubbles from the main 
stream of the fluid circuit and collecting and depositing 
the air bubbles in a compression tank that is provided 
for the system. Prior to the present invention the facil 
ities for side outlet and top outlet boiler arrangements 
have been distinctively different due to the varying fluid 
connection and air separation problems that are involved. 
Moreover, the present day facilities have been unduly 
expensive in many instances and have required special 
piping and other auxiliary fittings to facilitate their in 
corporation into a system and in other instances have been 
difficult to locate. 
The provision of a bidirectional flow regulating and air 

Separating element in a tank type air separator fitting of 
compact low-cost construction suitable for universal ap 
plication to both side outlet and top outlet types of boil 
ers is the principal object of this invention. 
A more specific object of the invention is the provision 

of such a bidirectional element within the bottom end of 
a fitting of the above type to accommodate either up 
feed or down feed radiation circuits or both in the case 
of multiple zone systems. 

Other objects and advantages of this invention will be 
apparent during the course of the following description. 

In the accompanying drawings forming a part of this 
specification, and in which like numerals are employed 
to designate like parts throughout the same: 

FIG. 1 is a vertical sectional view through a novel 
air separator fitting equipped with a bidirectional flow 
regulating element in accordance with this invention; 
FIG. 2 is a top plan view of the fitting with parts 

broken away and sectioned to facilitate disclosure; 
FiG. 3 is a fragmentary diagrammatic illustration of a 

hot water heating system having a side outlet type boiler 
that is shown equipped with an air separator fitting con 
structed in accordance with this invention and connected 
to provide a multiple zone circulation system having both 
upfeed and down feed circuits; and 

FIG. 4 is a fragmentary diagrammatic illustration of 
a hot water heating system having a top outlet type boiler 
that is shown equipped with the identical air separator 
fitting connected in an upfeed circulation system. 

Referring now to the drawings, in its preferred form 
the invention is embodied in an air separator fitting, such 
as is illustrated in FEGS. 1 and 2. The fitting comprises 
a vertically elongated hollow tank 10 having generally 
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elliptically shaped surrounding side wall structures 10S 
and correspondingly shaped top and bottom walls 10T 
and 10B, respectively, enclosing and defining an air sepa 
ration chamber 11 of substantially greater flow capacity 
than the piping of the liquid flow circuit in which it is 
used. 
A water outlet or port opening 2 and an air outlet 

opening 13 are provided in the top wall adjacent its 
opposite extremities with a dip tube E4 being fitted perma 
nently within the liquid outlet and projecting to a point 
adjacent the bottom wall of the fitting. The dip tube 
thus provides a separate flow chamber or conduit located 
within the confines of the main separator chamber 11, 
and the lower end of the dip tube is open and is cut on 
a bias to more efficiently receive the air free liquid pool 
ing in the bottom of the chamber for discharge through 
the top outlet. 
An opening or port 15 is provided adjacent the top and 

approximately centrally of one of the major side wall 
sections to provide an inlet port for convenient connec 
tion to a side outlet type boiler arrangement. As fluid 
enters the port 5 from a side inlet pipe connection, it 
jets across the separation chamber at high velocity to 
strike the opposite major side wall section and deflect for 
directing the fluid stream toward the bottom of the tank 
at a greatly reduced velocity. This reduction in velocity 
of the entering liquid permits the entrained air to sepa 
rate from the moving stream, whereupon the air rises to 
the top of the tank for delivery through the air outlet 
port 3. The air-free fluid collecting in the bottom of 
the tank is continuously drawn up the dip tube to exit 
through the liquid outlet port 12. 
The pertinent elements of a forced hot water heating 

System, as shown in FIG. 3, include a side outlet type 
boiler 20, the fitting 10 of this invention mounted along 
side the boiler and connected through a conduit, not 
shown, which leads into its side inlet port 5 to deliver 
a stream of water entrained with air bubbles, and a 
booster pump 2 having its suction side connected to the 
top outlet port 2 by a conduit 22 and having its dis 
charge side connected through supply piping 23 leading 
to the radiation gear, with the piping 24 constituting a re 
turn line from the radiation gear and feeding into the 
bottom of the boiler. A conventional compression tank 
25 is connected through a line of piping 26 to the air 
outlet port 3 for receiving and storing the air that is 
Separated out by the fitting 10. A cold water supply line 
27 is shown tapped into the piping 26 and includes a 
control valve 28 for initially filling the system. 
An opening or port i6 is provided through the bottom 

Wall 10B of the tank at an extremity thereof adjacent to 
the end of the top wall at which the air outlet port 3 is 
located and flow through this port is bidirectional in that 
in Some applications of the fitting air-free liquid emerges 
from the tank through this port and in other applications 
liquid entrained with air enters the tank for separation of 
the air in the tank. 
When the fitting is used on a side outlet boiler arrange 

ment such as is shown in FIG. 3, it may be required that 
the air-free liquid be withdrawn from the port 16 of 
the bottom wall rather than through the dip tube. A 
circulation system of this type is also shown in FIG. 3 
wherein, for the moment, it may be assumed that the 
outlet port 12 of the dip tube is plugged up. A separate 
radiation system is shown having piping 29 connected 
to extend from the bottom port 16 of the fitting 10 to 
the Suction side of a booster pump 30, the discharge side 
of which is connected to piping 31 that feeds radiation 
gear, not shown, with the return line 24 being assumed 
to be connected to the other side of this system. 

F.G. 3 may also be viewed as an illustration of a 
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multiple Zone radiation system having one radiation cir 
cuit that includes the booster pump 21 being supplied with 
air free liquid from the dip tube 4 and outlet port 2 
and having a separate radiation circuit that includes the 
booster pump 30 being supplied with air-free liquid 
through the bottom outlet port 16. An added advantage 
of the fitting of this invention is that it is conveniently 
adaptable to the connection arrangements for such a 
multiple Zone system and moreover it maintains its effici 
ency even in such a multiple zone system. For such an 
application the air separating action in the tank 10 is 
Substantially identical, since in both instances the air-free 
liquid is drawn out from a point closely adjacent the bot 
tom of the tank. Alternatively, in a multiple zone radi 
-ation system liquid may be drawn simultaneously through 
both the dip tube 14 and the bottom port 6. 

In accordance with this invention, the multiple purpose 
fitting is equipped with a special flow reducing element 17 
mounted in and forming an internal passage extension 
of the bottom port 16. The flow reducing element is of 
tubular form and projects almost half way up the sepa 
rator chamber 11 to terminate in an end wall 8. The 
lengthwise walls of the element 7 have a multiplicity 
of openings 9 closely spaced axially and circumferentially 
thereabout and opening in substantially all radial direc 
tions to establish communication between the separator 
chamber and the interior of the flow reducing element. 
Thus the element 17 may be described as a perforated 
basket. 

In the application of the fitting illustrated in FIG. 3, 
the part of the liquid entering the side inlet port i5 
which is destined to flow outwardly through the bottom 
port 16 first strikes the opposing main side wall section 
of the tank and as described previously is then directed 
toward the bottom of the separation chamber at a re 
duced velocity. This liquid then enters the perforated 
basket 17 during which its velocity is even further re 
duced allowing more of the entrained air to rise to the 
top of the fitting and thence to the compression tank. 
Thus the flow reducing element acts to importantly in 
crease the air separation efficiency of the fiting in down 
feed circulation systems. 
The other function of the bottom port 16 of the fitting 

10 relates to the use of the fitting with top outlet type 
boiler arrangements such, for example, as is shown in 
FIG. 4 in which case the port 15 of the side wall is 
plugged up. The liquid entrained with air issues from 
the boiler 20 and enters through the bottom port 16 and 
air free liquid is drawn off through the dip tube. As 
the air entrained liquid enters at the bottom of the fitting 
and flows into the enlarged air separation chamber 1, 
its velocity of flow must be reduced sufficiently to permit 
air bubbles to separate out from the liquid, whereupon the 
air bubbles again rise to the top of the separation chamber 
for delivery to the compression tank 25. This action 
is, in general, similar to that described previously, and 
a radiation system is shown in FIGURE 4 wherein 
the fitting 10 is mounted directly above the boiler 29 
that is illustrated as being of the top outlet type, with pip 
ing 20P connecting the liquid being discharged from the 
boiler into the bottom port of the fitting. Air-free liquid 
is drawn off through the piping 22 by a booster pump 2: 
which circulates the air-free liquid throughout the system. 
The compression tank 25 is connected through the piping 
26 to the air outlet port 13 and a water supply line 27 
having a valve 28 is again shown tapped into the piping 
26. 
At the flow rates utilized in many of the present day 

forced liquid circulation systems, the upwardly moving 
stream entering the bottom port 16 of the fitting, in its 
application in a system such as is shown in FIG. 4 and 
in the absence of the element 17, can create a jet effect 
within the separation chamber and set up a Swirling and 
highly turbulent liquid pattern that inhibits separation and 
elimination of air. 
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4. 
The perforated tubular element has proven to be par 

ticularly effective in breaking up this jet effect and in 
achieving a substantially higher air separation efficiency. 
For example, tests have shown that with a liquid stream 
entering upwardly through the port 16, the efficiency of air 
separation is increased by 33% where a perforated basket 
7 is employed as compared with a comparable arrange 
ment where no such basket is employed. The element 
17 acts to convert the entering liquid stream into a multi 
plicity of differently directed low velocity streams which 
totally eliminate the jet effect within the fitting and, more 
importantly, which encourage a highly efficient separation 
of the entrained air. 

It should be noted that the provision of the usual type 
of internal baffle within the tank for redirecting or deflect 
ing the liquid stream entering through port 16 does not 
actually break up the jet effect and hence does not in 
prove the air separation efficiency. 
The individual holes 9 in the flow reducing element 

must be large enough to be free of any strainer effect 
since lint and other foreign materials carried in the liquid 
stream would gradually block the openings i9 and clog 
the system. To provide a sufficient velocity reduction, 
the total area of the holes 9 should equal about twice 
the transverse cross-sectional area of the systems piping 
and this relationship determines the extent to which the 
element projects into the separator chamber. 

It should be understood that the description of the pre 
ferred form of the invention is for the purpose of comply 
ing with Section 122, Title 35 of the United States Code, 
and that the appended claims should be construed as 
broadly as the prior art will permit. 

I claim: 
1. In a multiple purpose air separator for direct inter 

position in a forced circulation hydronic system of the 
type including a boiler of either the side outlet or top 
outlet type and also including a booster pump and piping 
connecting the boiler, the separator and the booster pump 
in series, and a compression tank connected for trapping 
air separated from liquid in said system, said separator 
including a tank having openings therein and providing 
a vertically elongated chamber of substantially greater 
flow capacity than the total of said openings in said tank, 
said tank having surrounding side wall structure provided 
with an inlet opening horizontally therethrough for Sup 
plying liquid entrained with air horizontally into said 
chamber to impinge upon an opposing portion of said 
side wall structure and effect a velocity reduction of said 
liquid as it enters said tank to allow for separation of 
entrained air and a pooling of air free liquid within the 
lower end of said chamber, said tank having a top wall 
having a liquid outlet opening and an air outlet opening 
at opposite extremities thereof and having a dip tube in 
said liquid outlet opening and projecting to adjacent the 
lower end of said chamber for drawing air free liquid 
pooling within the lower end of said chamber, and said 
tank having a bottom wall having an opening to said 
chamber and optionally connectable either as a liquid 
outlet for communication with air free liquid pooling 
within the lower end of said chamber or as a liquid inlet 
opening into said chamber for supplying liquid entrained 
with air thereinto to effect a velocity reduction of said 
liquid as it enters said tank and thereby allow for sepa 
ration of entrained air and a pooling of air free liquid 
within the lower end of said chamber for exit through 
said dip tube, and said separator having a tubular flow 
reducing element mounted in and forming an internal 
passage extension of said bottom wall opening, said ele 
ment having an end wall in said chamber and spaced 
from said bottom wall opening, and said element having 
a multiplicity of differently directed transverse holes open 
ing into the lower end of said chamber. 

2. In the separator of claim 1, an arrangement wherein 
the composite area of said transverse holes in said ele 
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ment substantially exceeds the cross-sectional area of said 
bottom wall opening. 

3. In a multiple purpose air separator for direct inter 
position in a forced circulation hydronic system of the 
type including a boiler of either the side outlet or top 
outlet type and also including a booster pump and piping 
connecting the boiler, the separator and the booster pump 
in series, and a compression tank connected for trapping 
air separated from liquid in said system, said separator 
including a tank having openings therein and providing a 
vertically elongated chamber of substantially greater flow 
capacity than the total of said openings in said tank, said 
chamber having a generally elliptical horizontal cross 
sectional configuration, said tank having surrounding side 
wall structure provided centrally within one major wall 
section thereof with an inlet opening horizontally there 
through for supplying liquid entrained with air horizon 
tally into said chamber to impinge upon an opposing 
major wall section of said side wall structure and effect a 
velocity reduction of said liquid as it enters said tank to 
allow for separation of entrained air and a pooling of 
air free liquid within the lower end of said chamber, said 
tank having a top wall having a liquid outlet opening and 
an air outlet opening at opposite extremities thereof and 
having a dip tube in said liquid outlet opening and pro 
jecting to adjacent the lower end of said chamber for 
drawing air free liquid pooling within the lower end of 
said chamber, and said tank having a bottom wall having 
an opening to said chamber at the extremity thereof that 
underlies said air outlet opening and optionally connect 
able either as a liquid outlet for communication with air 
free liquid pooling within the lower end of said chamber 
or as a liquid inlet opening into said chamber for supply 
ing liquid entrained with air thereinto to effect a velocity 
reduction of said liquid as it enters said tank and thereby 
allow for separation of entrained air and a pooling of 
air free liquid within the lower end of said chamber for 
exit through said dip tube, and said separator having a 
straight sided perforated basket mounted vertically in and 
forming a vertically elongated internal passage extension 
of the bottom wall opening, said basket having an end 
wall in said chamber and spaced above said bottom wall 
opening and said element having a multiplicity of differ 
ently directed transverse holes opening into the lower end 
of said chamber. 

4. In the separator of claim 3 wherein the transverse 
holes in said basket have a composite area that substan 
tially exceeds the cross-sectional area of said bottom wall 
opening. 
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5. In a forced circulation hydronic system, the combi 

nation including a boiler of either the side outlet or top 
outlet type, a multiple purpose air separator, a booster 
pump, piping connecting the boiler, the separator and the 
booster pump in series, and a compression tank connected 
for trapping air separating from liquid in said separator, 
said separator comprising a tank having openings therein 
and providing a vertically elongated chamber of substan 
tially greater flow capacity than the total of said openings 
in said tank, said tank having surrounding side wall struc 
ture provided with an inlet opening horizontally there 
through for supplying liquid entrained with air horizon 
tally into said chamber to impinge upon an opposing por 
tion of said side wall structure and effect a velocity re 
duction of said liquid as it enters said tank to allow for 
separation of entrained air and a pooling of air free 
liquid within the lower end of said chamber, said tank 
having a top wall having a liquid outlet opening and an 
air outlet opening at opposite extremities thereof and 
having a dip tube in said liquid outlet opening and pro 
jecting to adjacent the lower end of said chamber for 
drawing air free liquid pooling within the lower end of 
said chamber, and said tank having a bottom wall hav 
ing an opening to said chamber and optionally connect 
able either as a liquid outlet for communication with air 
free liquid pooling within the lower end of said chamber 
or as a liquid inlet opening into said chamber for supply 
ing liquid entrained with air thereinto to effect a velocity 
reduction of said liquid as it enters said tank and thereby 
allow for separation of entrained air and a pooling of air 
free liquid within the lower end of said chamber for exit 
through said dip tube, and said separator having a tubular 
flow reducing element mounted in and forming an in 
ternal passage extension of said bottom wall opening, 
said element having an end wall in said chamber and 
spaced from said bottom wall opening, and said element 
having a multiplicity of differently directed transverse 
holes opening into the lower end of said chamber. 
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