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The present invention relates generally to closed, hot 
water heating systems, and is particularly directed to a 
device for inclusion in such systems to prevent the block 
ing of the latter by air trapped in the radiators, piping 
or other parts thereof. 

In a closed hot water heating system, the formation 
of relatively large air pockets or bubbles at various loca 
tions in the system such as in the radiators or connec 
tions causes difficulties. The air enters with the water 
when the system is filled or replenished or enters through 
leaks. For example, such relatively large air bubbles 
may form at the top of a radiator or convector to pre 
vent the flow of hot water through substantial portions 
of the radiator so that the heat emitting efficiency of the 
latter is thereby greatly reduced. Dissolved air also 
is liberated upon increase of water temperature. 

Heretofore, attempts have been made to defeat the 
difficulty resulting from air trapped in closed, hot water 
heating systems by providing air eliminating or separating 
devices, located at the radiators or interposed either in 
the pipes feeding heated water from the hot water boiler 
to the radiators or between the boiler and the expansion 
tank, and intended to remove the air from the heated 
water passed to the radiators. However, such air elimi 
nating or separating devices are not always effective, so 
that some air is carried into the system and can collect, 
after a period of time, in relatively large bubbles within 
the radiators or convectors or at other locations to form 
air blocks which impede the operation of the heating 
system. 

It is an object of the present invention to provide a 
device for inclusion in a closed, hot water heating sys 
tem which, instead of seeking to eliminate or remove the 
air entering, or trapped in, the system, as heretofore, acts 
upon the air-containing-water to reduce or break down 
the air into small bubbles which are easily carried by the 
water through the radiators, pipes and other elements of 
the system so that such air cannot form air blocks inter 
fering with the efficient operation of the heating system. 

Another object is to provide a device for inclusion in 
closed, hot water heating systems to prevent the block 
ing of the latter by air trapped in the radiators, piping or 
other parts thereof, and wherein the device may be in 
corporated in existing heating systems of the described 
character without requiring extensive or expensive altera 
tion of such systems. 

Still another object is to provide a device of the de 
scribed character which embodies no movable parts, and 
wherein the conditions under which the mixed air and 
water flow therethrough are such that the device con 
tinues to perform its intended function with little or no 
maintenance, even when the water circulating through 
the heating system contains relatively large amounts of 
scale forming particles or sediment. 

In accordance with the invention, the device for pre 
venting the blocking of a closed, hot water heating sys 
tem by air trapped in the latter is preferably interposed 
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2 
in the return piping or mains between the radiators or 
convectors and the circulating pump, and includes a pipe 
elbow through which the returning water passes. It also 
is contemplated that more than one of the devices may 
be used in a system. For example, devices may be in 
serted in the return lines from the various individual 
radiators as well as in the main return line. The pipe 
elbow is arranged so that the returning water enters it 
through a horizontal branch of the elbow, whereby the 
air laden water will tend to pass through the upper por 
tion of the horizontal branch and the air-free water will 
tend to pass through the lower portion of that branch. 
Both the horizontal branch and the vertical depending 
branch of the pipe elbow have partitioning members 
therein segregating the upper portion of the horizontal 
branch from the lower portion thereof and separating the 
vertical branch into two compartments which communi 
cate, at their upper ends, with the upper and lower por 
tions, respectively, of the horizontal branch, and, at 
their lower ends, with each other. Thus, the air-free 
water passes substantially unimpeded through the lower 
portion of the horizontal branch and through the com 
municating compartment of the vertical branch, while 
the entry into the upper portion of the horizontal branch 
and the communication between said upper portion and 
the related compartment of the vertical branch are re 
stricted to small openings which break up the air bubbles 
carried by the air-laden water so that, when the air-laden 
water is again mixed with the air-free water, at the lower 
ends of the compartments of the vertical branch, the 
air is then present in the mixture only as very fine bubbles 
which can easily pass with the water through any of the 
openings or passages within the system to avoid the de 
velopment of air blocks in the system. 
The above, and other objects, features and advantages 

of the invention will be apparent in the following de 
tailed description of an illustrative embodiment thereof 
which is to be read in connection with the accompanying 
drawing forming a part hereof, and wherein: 

Fig. 1 is a schematic representation of a closed hot 
water heating system having a device embodying this in 
vention included therein; 

Fig. 2 is a longitudinal sectional view of a device em 
bodying this invention to prevent the blocking of a sys 
tem of the type illustrated in Fig. 1 by air trapped in such 
System; 

Fig. 3 is a transverse sectional view taken along the 
line 3-3 of Fig. 2; 

Fig. 4 is a top plan view of an element included in the 
device of Fig. 2; and 

Fig. 5 is a front elevational view of another element 
included in the device of Fig. 2. 

Referring to the drawing in detail, and initially to 
Fig. 1 thereof, which illustrates the invention in connec 
tion with a closed, hot water heating system, such a heat 
ing system is there seen to include a conventional hot 
water boiler 16 and heating elements i and 12, such as, 
radiators, convectors, unit heaters and the like. The 
heating elements is and 12 are connected to the boiler 
10 by risers 3 extending from a hot water supply pipe 
14, and also by return pipes i5 which open into a re 
turn main 16 extending back to the boiler and having a 
conventional circulating pump 7 interposed therein. 
Since the illustrated heating system is of the closed type, 
an expansion tank 18 is included and is connected to 
the boiler 10 by suitable piping 19. Since the construc 
tion and operation of the above described parts of a 
hot water heating system are common and well known, 
no further description thereof appears necessary for a 
full understanding of the present invention. 

In order to prevent the development of air blocks 



3. 
within the closed, hot water heating system of Fig. 1, a 
device embodying the present invention and generally 
identified by the reference numeral 20 is incorporated in 
the system at a location past which all of the air and 
water in the system must flow following the transfer 
of heat from the water in the radiators, convectors or 
other heating elements, for example, at a location in a 
horizontal portion of the return main 16 between the 
return pipes 15 and the pump 17. 
The device 20 includes a pipe elbow 21 made up of 

a horizontal branch 22 which, at its open end, is joined 
to the upstream part of the return main 16, as by a 
conventional coupling 23 (Fig. 1), and a vertical branch 
24 depending from the horizontal branch 22 and joined 
by suitable piping 25 (Fig. 1) and conventional piping 
to the downstream part of the return main leading to 
the circulating pump. Thus, all of the water and air 
in the hot water heating system is made to flow through 
the pipe elbow 21, in the direction of the arrows on 
Fig. 2, prior to returning to the circulating pump. 

During the flow of the water and air through the 
horizontal portion of the return main 16 at the upstream 
side of the pipe elbow 21, the air tends to rise within 
the return main so that the air-laden water occupies 
the upper portion of the return main and substantially 
air-free water flows along the lower portion of the re 
turn main. 

Within the horizontal branch 22 of the pipe elbow 
there is provided an elongated, horizontal plate member 
26 (Figs. 2, 3 and 4) passing substantially through the 
central axis of branch 22 and engaging, at its opposite 
longitudinal edges, with the inner surface of the related 
branch of elbow 21. One end of the plate member 26 
is rounded, as at 27 (Fig. 4), to closely engage the inner 
surface of the pipe elbow at the bend 28 (Fig. 2) be 
tween the branches 22 and 24 so that the plate member 
26 acts as a partition dividing the interior of the hori 
zontal branch 22 into an upper chamber 29 and a lower 
chamber 30. At its forward, or upstream end, the plate 
member 26 is provided with an upwardly projecting, 
semi-circular member 3 which, at its arcuate periphery, 
contacts the inner surface of the branch 22 to restrict 
the entry into the upper chamber 29 of the latter, in a 
manner hereinafter described in detail. 

Within the vertical branch 24 there is provided an 
elongated plate member 32 (Figs. 2 and 5) which ex 
tends vertically and is laterally disposed with its opposite 
longitudinal edges engaging the inside surface of branch 
24 and its upper end edge engaging the underside of 
plate member 26 to divide the interior of the vertical 
branch of the elbow 2 into a front chamber 33, com 
municating at its upper end with the chamber 30, and 
a rear chamber 34 having restricted communication at 
its upper end with the chamber 29, in a manner herein 
after described in detail. At the lower end of the plate 
member 32, the chambers 33 and 34 merge so that the 
fluids respectively flowing through said chambers are 
there caused to co-mingle or mix. 
As seen in Figs. 2, 3 and 4, the semi-circular member 

31 has notches 35 in its arcuate periphery which, in 
cooperation with the inner surface of branch 22 of the 
pipe elbow, define restricted or small openings into the 
upper chamber 29 at the upstream end of the latter. 

In order to establish restricted communication be 
tween the downstream end of the chamber 29 and the 
upper end of the chamber 34, the rounded end 27 of 
plate member 26 also has notches 36 in the peripheral 
edge thereof which, together with the inner surface of 
the bed 28, define Small openings, and the rounded end 
27 is further provided with an opening 37 (Figs. 2 and 
4) which is positioned so that the upper edge of the 
plate member 32, in the form of a knife edge, as at 38, 
extends across the opening 37 at the underside of the 
plate member 26. 
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4. 
Further, as seen in Figs. 2, 3 and 4, the plate mem 

ber 26 has a louvre or scoop 39 struck therefrom and 
opening adjacent the member 31 in the upstream direc 
tion at the side of the plate member facing downwardly, 
while the plate member 32 has louvres 40 and 41 struck 
from the lower portion thereof and opening in the down 
stream direction at the opposite sides of the plate mem 
ber 32 for purposes described in detail below. 
The above described device 20 operates as follows: 
As previously mentioned, during the flow of the air 

and water through the horizontal part of the return main 
16 opening into the branch 22 of the pipe elbow, the 
air tends to rise, so that substantially air-free water enters 
the lower portion of branch 22 and the air-laden water, 
which may include relatively large air bubbles, enters 
the upper portion of branch 22. Thus, the air-free water 
flows unimpeded through the lower chamber 30 of branch 
22 and then through the communicating chamber 33 of 
the vertical branch 24 to maintain a continuous flow of 
Water through the device 20 to the part of the main 16 
returning to the circulating pump 17. On the other 
hand, the air-laden water can enter the upper chamber 
29 of branch 22 only through the relatively small open 
ings defined by the notches 35 of member 31. If the 
air-laden water contains large air bubbles which resist 
passage through the notches 35 a relatively high pres 
Sure develops at the upstream side of the member 31, 
in part due to the jet action of air-free water admitted 
to chamber 29 through the louvre or scoop 39, until the 
pressure differential at the opposite sides of member 31 
becomes great enough to enforce the large air bubbles 
to break apart and thereby pass, as relatively small bub 
bles, through the notches 35. Then the air-laden water, 
containing the air as relatively small bubbles, flows along 
the chamber 29 to the downstream end of the latter 
Where it is forced to pass through the small openings 
defined by the notches 36 and the opening 37 bisected 
by the knife edge 38 into the chamber 34 so that the 
air bubbles are further broken down into small bubbles. 
Finally, the air-laden water, containing the air in the 
form of very small or minute bubbles, flows downward 
ly through the chamber 34 and, after passing the lower 
end of plate member 32, co-mingles or mixes with the 
air-free water flowing from the chamber 33. 
The louvres 40 and 4 of the plate member 32 serve 

to promote the mixing together of the air-free water and 
of the air-laden water, after the air in the latter has been 
broken down to minute bubbles of air substantially uni 
formly distributed throughout. As is apparent, relative 
ly low pressures are produced at the downstream sides 
of the louvres 40 and 41 so that air-laden water tends 
to flow through the louvre 40 into the chamber 33 to mix 
in the latter with air-free water, while air-free water 
tends to flow through the louvre 41 into the chamber 34 
to mix in the latter with air-laden water. 
From the foregoing, it is apparent that the device 20 

embodying the present invention serves to break up the 
air circulated with the water into minute air bubbles 
which are uniformly distributed throughout the water, 
and it has been found that such minute air bubbles can 
not cause air blocks in the radiators, convectors or other 
heating elements, or otherwise interfere with the effi 
cient operation of the closed, hot water heating system 
in which the device 20 is incorporated. Since the device 
20 includes no moving parts, the plate member 26 and 
the plate member 32 being suitably held in fixed positions 
within the related branches of the pipe elbow 21, it can 
be easily and relatively inexpensively produced, and 
there is nothing to go out of order or to require frequent 
maintenance, while the continuous flow of water through 
the device discourages the deposit of sediment or scale 
forming particles therein. 

Further, the described device embodying the inven 
tion can obviously be installed in existing hot water 
heating systems merely by removing a section of the 
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return main and substituting the device 20 therefor, 
whereby the advantages of the invention may be obtained 
with only a slight alterating of reworking of the existing 
system. Finally, although the device embodying this 
invention, when incorporated in a closed, hot water heat 
ing system, does away with the necessity of the usual air 
eliminators or separators for removing the air from the 
circulated water, it is apparent that a heating system hav 
ing a device embodying the invention therein may also 
incorporate such air eliminators. 

While the invention has been described and illustrated 
with reference to a particular embodiment thereof, it is 
to be understood that the invention is not limited to 
that particular embodiment, and that various changes 
and modifications may be effected therein without de 
parting from the scope or spirit of the invention, except 
as indicated in the appended claims. 
What is claimed is: 
1. A device for interpositioning in the piping of a 

closed, hot water heating system to prevent the blocking 
of the system by air contained therein; said device com 
prising a body defining two substantially parallel pas 
sages extending therethrough and having horizontal 
entry portions arranged one above the other to respec 
tively receive a flow of air-laden water and a flow of 
air-free water, the passage receiving the flow of air-free 
Water being Substantially unobstructed throughout its 
length, the passage receiving the flow of air-laden water 
having obstructions therein at least at the entry portion 
thereof and at a location intermediate its ends to define 
relatively small openings through which the air-laden 
Water must pass thereby to break up the air contained 
in the water into minute bubbles, and said two passages 
communicating with each other at the ends thereof re 
mote from said entry portions to co-mingle the air-free 
Water and the Water containing air in the form of minute 
bubbles. 

2. A device for interpositioning in the return piping 
of a closed, hot water heating system to prevent the 
blocking of the system by air contained therein; said 
device comprising a body defining first and second sub 
stantially parallel passages extending therethrough and 
having horizontal entry portions arranged with the hori 
Zontal entry portion of said first passage disposed above 
the horizontal entry portion of said second passage to 
respectively receive a flow of air-laden water and a flow 
of air-free water, said first and second passages further 
having vertical discharge portions with said second pas 
Sage being substantially unobstructed throughout its 
length and Said first passage having obstructions therein 
at least at the entry portion thereof and at the junction 
between the horizontal entry and vertical discharge por 
tions thereof to define relatively small openings through 
which the air-laden water must pass thereby to break up 
the air into minute bubbles, said vertical discharge por 
tions of the first and second passages communicating 
with each other at least at the ends thereof remote from 
the related horizontal entry portions to co-mingle the 
air-free Water with the water containing minute air 
bubbles. 

3. A device for interpositioning in the return piping 
of a closed, hot water hearing system to prevent the 
blocking of the system by air contained therein; said 
device comprising a body defining first and second sub 
stantially parallel passages extending therethrough and 
having horizontal entry portions arranged with the hori 
Zontal entry portion of said first passage disposed above 
the horizontal entry portion of said second passage to 
respectively receive a flow of air-laden water and a flow 
of air-free water, said first and second passages further 
having vertical discharge portions with said second pas 
sage being substantially unobstructed throughout its 
length and said first passage having obstructions therein 
at least at the entry portion thereof and at the junction 
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6 
between the horizontal entry and vertical discharge por 
tions thereof to define relatively small openings through 
which the air-laden water mist pass thereby to break up 
the air into minute bubbles, said body further defining 
a common exhaust passage into which said vertical dis 
charge portions of said first and second passages both 
open, and communicating openings between said vertical 
discharge portions adjacent the ends of the latter open 
ing into said common exhaust passage to effect mixing 
of the flow of air-free water with the flow of water con 
taining minute air bubbles during the movement of the 
flows through said discharge portions and upon discharge 
into said common exhaust passage. 

4. A device for interpositioning in the return piping of 
a closed, hot water heating system to prevent the blocking 
of the system by air contained therein; said device com 
prising a body defining first and second substantially paral 
lel passages extending therethrough and having horizontal 
entry portions arranged with the horizontal entry portion 
of said first passage disposed above the horizontal entry 
portion of said second passage to respectively receive a 
flow of air-laden water and a flow of air-free water, said 
first and second passages further having vertical discharge 
portions with said second passage being substantially un 
obstructed throughout its length and said first passage hav 
ing obstructions therein at least at the entry portion there 
of and at the junction between the horizontal entry and 
vertical discharge portions thereof to define relatively small 
openings, means between said horizontal entry portions 
of the first and Second passages to cause air-free water 
from said horizontal portion of the second passage to flow 
into said horizontal portion of the first passage for in 
ducing a relatively low pressure at the downstream side 
of said obstruction in the entry portion of said first pas 
sage so that the air-laden water is forced through the re 
lated small openings to break up the air into minute bub 
bles, said vertical discharge portions of the first and sec 
ond passages communicating with each other at least, at 
the ends thereof remote from the related horizontai entry 
portions to co-mingle the air-free water with the water 
containing minute air bubbles. 

-5. A device for interpositioning in the return piping cf 
a closed, hot water heating system to prevent the blocking 
of the system by air contained therein; said device conn 
prising a body defining first and second substantially paral 
lel passages extending therethrough and having horizonial 
entry portions arranged with the horizontal entry portion 
of Said first passage disposed above the horizontal entry 
portion of said second passage to respectively receive a 
flow of air-laden water and a flow of air-free water, said 
first and second passages further having vertical discharge 
portions with said second passage being substantially un 
obstructed throughout its length and said first passage hav 
ing obstructions therein at least at the entry portion there 
of and at the junction between the horizcnal entry and 
vertical discharge portions thereof to define relatively 
Small openings, means between said horizontal entry por 
tions of the first and second passages to cause air-free 
Water from said horizontal portion of the second passage 
to flow into said horizontal portion of the first passage 
for inducing a relatively low pressure at the downstream 
side of said obstruction in the entry portion of said first 
passage so that the air-laden water is forced through the 
related small openings to break up the air into minute 
bubbles, said body further defining a common exhaust pas 
Sage into which said vertical discharge passages both open 
at their lower ends, and communicating openings between 
the lower parts of Said vertical discharge passages to effect 
mixing of the air-free water with the water containing 
minute air bubbles during the flow thereof through said 
lower parts of the respective vertical discharge portions 
and upon discharge into said common exhaust passage. 

6. A device for interpositioning in the return piping of 
a closed, hot water heating system to prevent blocking of 
the System by air contained therein; said device compris 
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ing a pipe elbow adapted to be interposed in the return 
piping so that the water and air in the system flow through 
said elbow and including a horizontal entry branch and a 
vertical discharge branch depending from the latter, a first 
partition extending horizontally through said horizontal 
entry branch and dividing the latter into upper and lower 
chambers to respectively receive air-laden water and air 
free water, a second partition extending vertically through 
said vertical discharge branch and dividing the latter into 
front and rear chambers respectively communicating, at 
their upper ends, with said lower and upper chambers, 
the communication between said front chamber of the 
discharge branch and said lower chamber of the entry 
branch being substantially unobstructed, and means ob 
structing the entry into said upper chamber of the hori 
Zontal entry branch and the communication between said 
upper chamber and the rear chamber of said discharge 
branch to define small openings through which the air 
laden water must pass to break up the air into minute 
bubbles, said front and rear chambers of the discharge 
branch communicating with each other at least at the 
lower end of said second partition to co-mingle the air 
free water with the water containing minute air bubbles. 

7. A device according to claim 6 wherein said means 
obstructing the entry into said upper chamber and the 
communication between the latter and said rear chamber 
includes an upwardly bent member at the upstream end 
of said first partition having a notched periphery engaging 
the inner surface of said horizontal entry branch so that 
said notched periphery cooperates with said inner surface 
in defining the small openings at the entry to said upper 
chamber, and an end portion at the downstream end of 
said first partition extending horizontally across the upper 
end of said rear chamber and having a notched periphery 
engaging the inner surface of the pipe elbow to define at 
least certain of said small openings between the upper 
chamber and the rear chamber. 

8. A device according to claim 7 wherein said end 
portion at the downstream end of the first partition has 
an opening therethrough which is bisected by the upper 
edge of said second partition, and said upper edge of the 
Second partition is in the form of a knife edge to break up 
the air bubbles passing through the related opening. 

9. A device according to claim 6 wherein said first 
partition has a louvre projecting into said lower chamber 
adjacent the upstream end of said first partition to pro 
vide for a flow of air-free water from the lower chamber 
into said upper chamber which induces a relatively low 
pressure in the latter so that the air-laden water is thereby 
urged into said upper chamber through said small open 
ings at the entry into the latter. 

10. A device according to claim 6 wherein said sec 
ond partition has louvres in its lower part projecting into 
Said front and rear chambers of the vertical discharge 
branch to establish communication between said front and 
rear chambers, whereby air-free water flows from the 
front chamber into the rear chamber and water containing 
minute air bubbles flows from the rear chamber into the 
front chamber to promote the mixing together of the air 
free water and the water containing minute air bubbles. 

11. A hot water heating System comprising a hot 
water boiler, at least one heating element, hot water Sup 
ply piping extending from said boiler to each heating ele 
ment, return piping extending from each heating element 
back to said boiler and having a circulating pump inter 
posed therein, and means interposed in said return piping 
Separating the flow through the latter into air-free water 
and air-laden water and acting on the latter to break up 
the air therein into minute bubbles, and thereafter to 
comingle the air-free water with the water containing 
minute air bubbles. 
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8 
12. A hot water heating system comprising a hot water 

boiler, at least one heating element, hot water supply 
piping extending from said boiler to each heating element, 
return piping extending from each heating element back 
to said boiler and having a circulating pump interposed 
therein, and a device for preventing blocking of the sys 
tem by air contained therein including a body interposed 
in said return piping and having substantially parallel 
first and second passages extending therethrough and 
arranged to respectively receive a flow of air-free water 
and a flow of air-laden water, said first passage being 
substantially unobstructed throughout its length to main 
tain a continuous flow of water through said return piping, 
Said second passage having obstructions therein at its 
upstream end and at a location intermediate its ends 
defining small openings through which the air-laden 
water must pass thereby breaking up the air into minute 
bubbles, and said first and second passages communicat 
ing with each other at their downstream ends to co 
imingle the air-free water with the water containing minute 
air bubbles. 

13. A device for interpositioning in the piping of a 
closed hot-water heating system to prevent the blocking 
of the system by air contained therein, said device com 
prising a body defining two substantially parallel passages 
extending therethrough, and having horizontal entry por 
tions arranged one above the other to respectively receive 
a flow of air-laden water and a flow of air-free water, the 
passage receiving the flow of air-free water being sub 
stantially unobstructed throughout its length, the other 
passage having at least one obstruction therein located 
in the path of flow of the air-laden water to break up 
the air contained in the water into minute bubbles, and 
said two passages communicating with each other at 
their discharge ends to co-mingle the air-free water and 
the air-laden water having the air in the form of minute 
bubbles therein. 

14. A device according to claim 13 wherein said ob 
Struction comprises means defining at least one small 
opening through which the air-laden water must pass. 

15. A device for interpositioning in the return piping 
of a closed, hot water heating system to prevent the 
blocking of the system by air contained therein; said 
device comprising a body defining first and second sub 
stantially parallel passages extending therethrough and 
having horizontal entry portions arranged with the hori 
Zontal entry portion of said first passage disposed above 
the horizontal entry portion of said second passage to 
respectively receive a flow of air-laden water and a flow 
of air-free water, said first and second passages further 
having vertical discharge portions with said second pas 
sage being substantially unobstructed throughout its length 
and said first passage having an obstruction therein at 
the junction between the horizontal entry and vertical 
discharge portions thereof to define at least one rela 
tively small opening through which the air-laden water 
must pass thereby to break up the air into minute bubbles, 
said body further defining a common exhaust passage 
into which said vertical discharge portions of said first 
and second passages both open, and at least one com 
municating opening between said vertical discharge por 
tions adjacent the ends of the latter opening into said 
common exhaust passage to effect mixing of the flow 
of air-free water with the flow of water containing minute 
air bubbles during the movement of the flows through 
Said discharge portions and upon discharge into said 
common exhaust passage. 
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