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To all whom it may conce?: 
Be it known that I, JoHN E. MACDONALD, 

a citizen of the United States, residing in 
the city of River Forest, county of Cook, and 

5 State of Illinois, have invented certain new 
and useful Improvements in Heating Sys 
tems, of which the following is a specifica 
tion. 
This invention relates to heating systems, 

10 and more is rticularly to apparatus capable 
of use in systems of the low pressure vacu 
ilm type, though its application is not nec 
(essarily confined to such use. 
The salient objects of the invention are to 

i5 provide in a system or apparatus. of the 
character referred to, means for effectively 
retirning the water of condensation to the 
httler and to insure the passage of the water of 'ondensation into the return tank at all 

29 times, during the operation of the system; to 
provide a construction in which the passage 
of steam up through the main water of con 
densation pipe is prevented by a check or 
other suitable valve; to avoid danger of the 

25 check valve employed in the return pipe 
being locked by hiians of a vacuum created 
on the opposite sides of the valve from the 
return tank; to provide means for permit 
ting the escape of air from the system with 

30 out allowing ingress of air; to provide an 
automatically operated valve for closing 
connmunication betweei, the return tank and 
the air vent, during the period when steam 
is being admitted to the return tank; to so 

85 mount the valve which controls the air vent 
and the waive which controls the admission 
of steam to the return tank that they will be 
alternately opened and closed by a float-attu 
ated mechanism; to so mount the valves that 

40 they can be easily opened and closed, one of 
said valves being closed whenever the other 
is open; and in general to provide an 
improved apparatus of the character re 
ferred to. 

45 in the drawi ags-- 
Figure 1 is a fraginentary site elevation 

showing a heating uni, return bank and the 
connection therebetween; 

Fig. 2 is a fragmentary cross-section 
50 through the valve techanism. 

Referring to the general arrangement of 
the apparatus as shown in Fig. 1, 1 desig 
nates he boiler and 2 he heating unit con 
nected to the boiler in tile usual nanhei' by 

56 means of a main steam pipe 3 and an up 

right 4. The opposite end of the heating 
unit is connected to a return pipe 5 through 
which the water of condensation passes to 
the main water of condensation pipe 6. This 
latter pipe 6 discharges into a return pipe 8 60 
leading back to the boiler. 

in systems of the low pressure vacuum 
type, it is necessary that the water of con 
densation in the return tank 7 be put under 
sufficient pressure to cause it to return to the 65 
boiler, and in the present construction it is 
accomplished by means of a pipe 9 leading 
from the mainsteam pipe 3 to the return 
tank T. Communication between the pipe 9 
and the return tank 7 is controlled by means i0 
of an automatically operated valve 10, the 
mechanism for operating which is herein 
after described in detail. in order that any 
air getting into the system may be discharged, 

preferably employ an air vent 11 leading 75 
from the main water of condensation pipe 6, 
the lower end of this air vent being pro 
vided with a mercury seal 12, which will 
allow the escape of air, but will prevent the 
ingress of air into the system. 30 
A second air vent 13 is also employed, 

this air vent also being provided with a 
mercury Seal 14. The second air seal may 
in some cases be dispensed with but I have 
found in practice that the apparatus oper- 85. 
ates more satisfactorily with two air seals. 
The air vent i3 has a direct connection with 
the return tank 7 by means of a pipe 15, 
communication between this pipe and the re 
turn tank being controlled by means of an 
automatically operated valve i6. As shown 
in detail in Fig. 2, the valves 10. and 16 are 
carried at opposite ends of a lever 17. This 
lever 17 is fulcrumed at 18 so as to seat one 
|alve whenever the lever 17 rocks to open the 95 
other valve. While various constructions 
may be employed for rocking this lever, the 
particular means shown comprises a float 
lever 19 pivoted to the return tank at 20 and 
having its opposite end provided with a 1.00 
float, 2i. The levers 17 and 19 are connected 
to each other by means of a link 22. 
The operation of the valve-controlling 

mechanism is as follows: 
Normally the valve 10 is seated and the 05 

valve 16 open as shown in the drawings. In 
this position the return tank is in open com 
munication with the pipe 15 and the air vent 
13, and is case any air passes into the return 

90 

tank, it can escape into the air vent.13, and 10 

  



is discharged from the latter through the 
mercury seal 14. As the water of conden 
sation accumulates in the return tank 7, it 

O 

15 

20 
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will raise the float 21, and by means of the 
link 22 will rock the lever 17 about its pivot 
18. This will unseat the valve 10, and admit 
steam from the pipe 9 into the return tank. Simultaneously with the opening of the 
valve 10, the valve 16 will be seated, and the 
two valves will remain in this relation until 
the water of condensation has been placed 
under sufficient pressure to force it out of 
the pipe 8 and back into the boiler 1. As the 
level of the water of condensation in the 
return tank 7 lowers, the float 21 will also 
lower, and the proportioning of the parts 
is such that the lever 19 will by gravity rock 
downward and automatically seat the valve 
10 and unseat the valve 16. 
During the period when the contents of 

the return tank 7 are under pressure, it is 
desirable to guard against the steam passing 
into the main water of condensation pipe 6. 
In the construction shown in the drawings, 
I employ for this purpose a check valve 23 
opening toward the return tank fröm its 
position in the main Water of condensation 
pipe 6. Thus the water of condensation is 
free to pass toward the return tank, but the 

30 passage of steam from the latter is prevent 
ed automatically by the check valve 23. At 
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certain times, particularly when the heating 
system is being started, there is a tendency 
to form a vacuum, or at least a lesser pres 
sure on the side of the check valve which is 
farthest from the return tank. This inter 
feres with the normal operation of the sys 
tem, since it tends to draw the check valve 
against its seat and to prevent the passage 
of the water of condensation into the return 
tank. I have guarded against the locking 
of the check valve 23 by the following novel arrangement of parts: 

Leading from the pipe 15 is a connection. 
24 in open communication with the main 
water of condensation pipe 6. As the valve 
16 is normally unseated, there is an effective 
by-pass from the return tank to the main 
pipe 6 around the check valve 23. Thus the 
air pres"ure on opposite sides of the valve 23 
will be automatically balanced, and the for 
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mation of an unequal pressure is prevented. 
Moreover, since the pipe 15 is controlled by 
the automatically operated valve 16, there is 
no danger of the steam passing from the 
return tank 7 through the by-pass arrange 
ment. w 

It is to be noticed that the automatic 
equalization upon opposite sides of the valve 
is obtained without employing additional 
operating parts, and that the passage of 
steam through the by-pass is prevented by 
the same valve-operating mechanism which 
controls the admission of steam and the 
opening of the air vent into communication 
with the return tank. While I have shown 
and described a certain embodiment of my 
invention, it is obvious that various changes 
in construction and combinations of parts 
can be made without departing from the 
scope of my invention, and I do not desire to 
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limit the latter except as specified in the ap 
pended claim. 

I claim as my invention: 
In an apparatus for use with low pressure 

vacuum heating systems, the combination 
with a boiler and a heating unit, live steam 
connections from the boiler to one end of the 
heating unit, exha:st steam connections from 
the other end of the heating unit to the 
boiler, said connections extending above the 
boiler so that the condensed steam will re 
turn to the latter by gravity, a return tank 
interposed in Said exhaust steam connec 
tions, a pipe for admitting live steam into 
said tank, a valve controlling the admission 
of steam from the pipe, an air vent leading 
from said tank, a second valve for control 
ling communication between the tank and 
air vent, float operated leverage mechanism 
for moving one of said valves into closed po 
sition and simultaneously opening the other 
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of said valves, a check valve interposed in 
the exhaust steam connections between the 
heating unit and return tank, connections 
between the air vent and that side of the 
check valve remote from the return tank, 
and an air seal connected to said air vent, 

JOHN E. MACiDONALD. 
Witnesses: 

JoycE. M. LUTZ, 
... C. B. BELKNAP. . 
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