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This invention appertains to steam heating Sys 
tems and more particularly to steam heating Sys 
tems of the so-called vacuum type. 
In heating systems of this character, it is cus 

tomary to create a vacuum on the return line 
from the radiators for Withdrawing entrapped air 
and Water of condensation from the radiators and 
to collect the water of condensation in a suitable 
receiving tank and force this Water back to the 
boiler. . . . 

Considerable difficulty is experienced in the 
handling of the Water for returning the same to 
the boiler and various pumping equipment have 
been provided for this purpose, which function 

In all of the SyS 
tems that I am familiar with, a Separate pump is 
provided for creating the vacuum or Suction. On 
the line, and an independent pump for forcing 
the Water from the receiving tank back to the 
boiler. In all instances, the receiving tank is 
utilized as an air and water separator. 

It is One of the primary objects of my invention 
to provide a single punap or Working element for 
Creating both the vacuum on the line and for 
delivering the water of condensation from the 
receiving tank back to the boiler, whereby the 
vacuum Systern will be materially simplified and 
will be enabled to operate at a very much lower 
cost than the usual Systems. 
Another Salient object of my invention is the 

provision of the use of an air compressor for 
creating both the vacuum on the return line and 
a pressure in the receiving tank for forcing the 
water of condensation therefrom, the utilization 
of air pressure from the pump for forcing the 
Water from the tank entirely eliminating the use 
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of a water pump for this purpose, which, as stated 
above, is very unsatisfactory, especially where the 
teiaperature of the Water is great. 
A further important object of my invention is 

the provision of the use of an air compressor in 
conjunction with a vacuum steam heating system, 
a novel float operated valve being employed for 
alternately creating a Suction and pressure in the 
receiving tank from the air compressor, the valve 
acting to connect the intake side of the pump with 
the tank When the Water in the tank is at a low 
level, and for connecting the outlet pressure side 
of the pump with the tank, when the water is 
at a high level for forcing the water from said 
tank. 
A further object of my invention is the pro 

vision of means for maintaining a suction or 
vacuum on the return line of the heating system 
When the intake end of the pump is disconnected 

(Cl. 103-235) 
from the tank and the outlet end of the pump is 
connected with the tank, whereby a vacuum can 
still be placed on the line irrespective of whether 
the pump is utilized as a vacuum creating means, 
or as a pressure creating means. 
A still further object of my invention is to pro 

vide a novel device for handling the water of 
condensation in a vacuum steam heating SyS 
tem of the above character, which will be dur 
able and efficient in use, one that will be simple 65 
and easy to manufacture, one which can be 
placed upon the market at a reasonable cost, 
and one that can be installed in a convenient 
and expeditious manner. 
With these and other objects in view, the in- 70 

vention consists in the novel construction, ar 
rangement and formation of parts, as Will be 
hereinafter more specifically described, claimed 
and illustrated in the accompanying dra Wings, in 
which: 

Figure 1 is a detailed side elevation illustrat 
ing my improved device incorporated. With the 
receiving tank, the tank shown in croSS Section, 
the view showing my arrangement diagrammati 
cally; - 

Figure 2 is a sectional view through the con 
trol valve illustrating the position thereof for 
creating a Suction in the receiving tank; 

Figure 3 is a similar view illustrating the po 
sition of the valve for creating a pressure in the 
receiving tank; 

Figure 4 is a detail side elevation illustrating. 
a means for mechanically actuating the valve 
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from a float in the receiving tank; 
Figure 5 is a diagrammatic view illustrating 

one type of circuit which can be utilized with 
my device. 

Figure 6 is a view similar to Figure 4, illus 
trating the means for controlling the vacuum 
switch from the float-operated valve lever. . 9 

Referring to the drawings in detail, wherein 
Similar reference characters designate corre 
sponding parts throughout the several views, the 
letter A generally indicates my improved device 
for handling the Water of condensation in a 
vacuum steam heating System. 

In accordance with my invention, I provide a 
receiving tank 10. Which can be of any desired 
type and capacity and this tank has leading 
into the same, adjacent to the upper end there 
of, the return pipe 11 of the steam heating Sys 
tem, and it is to be understood that the various 
returns of the radiators are connected therewith. 
An inwardly opening one-way check valve 12 
can be arranged within the return pipe 11 adja- 110 
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2 
cent to the tank 10. Extending into the tank 
10, through the top Wall thereof is the discharge 
pipe 13, which leads to the boiler. The pipe 
preferably extends into the tank 10 short of the 
bottom Wall thereof, as is clearly shown in Fig 
lure of the dra WingS. Arranged in the pipe 13 
adjacent to the tank 10 is a one-way outwardly 
opening check valve 14. This allows Water of 
condensation to be forced through the pipe 13 
to the boiler, but prevents the return of the Water 
from the boiler to the tank. 
Arranged above the tank at any preferred 

point, I provide my novel valve 15 for turning 
the suction and compressed air to and from the 
tank 10. This valve 15 operates in conjunction 
With an air COIn preSSOr 16, which can be of any 
desired make or size, best suited for the purpose 
intended. This air compressor 16 is preferably 
driven from an electric motor 17, and as shown, 
pulleys and a pulley belt is utilized as the drive 
mediuin between the motor and the air con 
preSSOr. 

Referring more particularly to the valve 15, 
it can be seen that the Sarae embodies a station 
ary casing 18 having ports 19, 20, 21, 22, 23 
and 24 formed therein. The intake or Suction 
pipe 25 of the air compressor leads to and is con 
nected with the intake port 21 of the valve cas 
ing. The outlet pipe 26 of the air coin pressor 
leads to and is connected with the port 19 of 
the valve casing. A pipe 2 leads from the port 
20 of the valve Casing and is connected With the 
upper end of the tank 10, as at 28, for a pur 
pose, which will be later set forth. A branch 
pipe 29 is connected with a valve casing 15 and 
With pipe 25 and communicates With the port 
22 in said casing. An air intake suction pipe 
30 communicates with the port 24 and this pipe 
can lead to any Suitable point of discharge, Such 
as a sewer, or the like. 

Rotatably arranged. Within the casing 15 for 
controlling the opening and closing of the vari 
ous ports, is mounted the valve body 32. This 
valve body 32 is of a substantially seni-cylinder 
shape and it has formed on its periphery at 
Spaced points passageways 33 and 34, which are 
employed at different times for connecting cer 
tain of the ports together. A valve shaft is 
formed on or Secured to the valve body and ro 
tatably extends through one side of the valve 
casing and this valve shaft 35 has secured there 
to, an operating crank arm. 36. 

Secured to the outer end of the crank arm 36 
is a weight 37 which normally holds the valve 
body in the position shown in Figure 2 of the 
dra Wings. 

I provide novel means for actuating the valve 
body and the position of the valve body depends 
upon the height of the Water of condensation 
Within the tank 10. 
Arranged within the tank 10 is a float, 40. In 

the present, instance, I have shown the float 40 
connected with an arm 41 which is pivotally 
mounted on the bracket 42 carried by the tank. 
Obviously, when the tank is filled with water, the 
float 40 will be raised and when the tank is 
empty, the float, will be lowered. Adjacent to the 
tank i0 and exteriorly thereof. I arrange the 
float Switch 43 and this switch. 43 is provided for 
opening and closing the circuit to a solenoid 44. 
This scienoid includes the usual coil 45 and 
movable core 46. The float switch 43 embodies 
a movable switch lever 47 for opening and closing 
the circuit and this switch lever 47 is actuated 
from the float 40 by means of a push rod 48. 

1,932,037 
This pushrod 43 slidably extends through a guide 
49 carried by the tank and the inner end of the 
push rod is connected by means of a link 50, With 
the fioat lever 41. The upper end of the push rod 
48 is provided with spaced stops 51 for actuating 
the Switch level 47. 

From the description so far, it can be seen that 
ry improved device Operates as follows: Consid 
ering that the tank 10 is only partially filled 
with Water, and the float 40 is in its lowered 
position, the circuit through the solenoid will 
be open and the weight 37 will hold the valve 
body in the position shown in Figure 2 of the 
drawings. Considering that the air coin pressOir 
16 is functioning, a suction Will be created on the 
line 25 and air will be forced out under pressure 
through the line 26. Thus, a suction or vacuum 
Will be created through the valve in view of 
the fact that the ports 20 and 21 are connected by 
the passageway or cavity 33. 
Through the medium of the pipe 27, a Suction 

will be created in the tank 10, and this suction 
in turn will be imparted to the return pipe 11, the 
check valve 12 being moved to its open position. 
The steam heating system will now function in 
the ordinary manner, and as the water of con 
densation and entrapped air enters into the tank, 
the Water Will drop to the bottom of the tank 
and the air Will separate and rise therefron. The 
air under pressure from the pipeline 26 will enter 
into the valve casing through the port 19, and 
as the port 24 is uncovered, the air will flow 
into the pipe 31, which as stated, can lead to any 
Siitable outlet. - 
When the Water raises beyond the predeter 

Iniined level, the float 40 will be raised to such a 
position as to actuate the switch lever 47 and thus 
close the circuit through the solenoid 44. rt 3. 
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solenoid 44 will then become energized and will. 
draw up on its core 46 against the weight, 37 and 
will move the valve body to the position shown 
in Figure 3 of the drawings. 
By referring to Figure 3 of the drawings, it can 

be seen that the valve body is so disposed as to 
permit the ports 19 and 20 to communicate with 
one another and thus, the air under pressure 
from the pipe 26 flows into the tank 10. This 
creates a pressure in the tank on top of the water 
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and the water will be forced into the pipe 13, 
past the check valve 14 into the boiler. The in 
take pipe 25 is now connected by means of a 
branch pipe 29, cavity 34 and port 23, with the air 
intake pipe 30 which communicates with the 
atmosphere. - 

Thus, in this position of the valve, air is being 
taken in by the compressor from the atmosphere. 
After the Water has been forced from the tank, 
the float again lowers, operating the switch for 
opening the circuit, to the Solenoid, allowing the 
valve body to return to the position shown in 
Figure 2, where the cycle, as described, again 
takes place. - 

It may be advisable to still create a slight 
vacuum on the return line 11, while the tank is 
being emptied of the Water circulated therein. 
To take care of this contingency, I can provide 
a Small Water reservoir 60 in the pipe line 11, 
and connect the reservoir by means of a suction 
pipe 61, with the intake pipe 25 of the air com 
pressor. A One-way check valve 62 and a had 
valve 63 can be placed in the suction pipe 61. 
When the valve is in the position shown in 
Figure 3 for forcing the water from the tank, the 
hand valve 63 can be opened and a suction will 
be created in the tank 60 through the medium 
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of the pipe 61 and intake pipe 25, and any water of 
condensation will collect in the tank 60. AS 
soon as the valve returns to the position shown 
in Figure 2, the check valve 62 will automatically 
close and any water collected in the enlargement 
or supplemental tank 60 will be drawn into the 
maintaink 10. 
In connection with my device, I can provide 

means for controlling the motor 17 in conjunction 
With the Solenoid and in Figure 5, I have illus 
trated one type of electric circuit for this pur 
pose. In connection with the circuit, it is to 
be understood that the various electrical appli 
ances used therewith form no part of my present 
invention, and all of the same are purchased in 
the open market. 
Thus, the solenoid 44, the float switch 43 are all 

of conventional character, as is the Vacuum 
switch 70, and the magnetic contactor 80. The 
vacuum switch 70 includes a diaphragm 71 or 
similar appliance, which is acted upon by the 
suction in the line pipe 25, and the casing of the 
vacuum switch is connected by means of a Small 
Suction pipe '72 with the intake pipe 25. . 
In the present instance, the circuit has been 

shown for a three wire system, and thus, wires 
81, 82 and 83 are led from a suitable outlet box 
or source of electrical energy. These three wires 
lead to the magnetic contactor 80 and leading 
from the magnetic contactor are line WireS 84 and 
85. The Wires 86, 87, and 88 lead to the elec 
tric motor 17. As shown, the wire 84 leads to 
One terminal of the coil 45 for the Solenoid 44 
and the other terminal of the coil has connected 
thereto, a wire 86 which leads to the float switch. 
The Wire 85 leads to One terminal of the WaCull. In 
switch 70, and another terminal of the vacuum 
SWitch has connected thereto a wire 87 which 
leads to the other terminal of the float Switch. A 
branch Wire 88 leads from the Wire 85 to the float 
Switch. 

During the normal operation of the System, a 
suction is created on the vacuum Switch through 
the medium of the pipe 72, and thus the motor 17 
will be constantly operated. 
A hand switch 89 can be placed in the wire 87 

for permitting the disconnection of the vacuum 
switch at night, so that the air compressor can 
be used solely as a pump for forcing the Water 
of condensation from the tank 10. The current 
to the motor 17 is controlled both by the Vacuula. 
and float switches and the wiring is Such that both 
or either can be controlled. - 

In some instances, it may be advisable to Op 
erate the valve 15 mechanically instead of by a 
solenoid and in Figure 4 of the drawings, I have 
illustrated Such a nean S. 

In this instance, I provide an operating lever - 
90 which can be substantially of the bell crank 
type, and this lever is pivoted at its angle, as at 
91, on the casing of the valve 15. The lever is 
actuated directly from the float 40 in the tank 
10 and a rod 92 is provided for this purpose. 
The inner end of the lever 90 is provided with a 

head 93 having spaced ears 94 thereon for lying 
on opposite sides of the crank 36 of the valve. 
These ears 94 can carry Set Screws 95 for engag 
ing the crank and obviously these Set ScreWS can 
be adjusted for proper degree of contact with the 
crank. Thus, as the lever 90 is actuated by the 
float, the set screws will contact with the crank 
for changing the position of the valve body. 

It is highly advisable that the action of the. 

the pipe 25 into the atmosphere should the pipe 

3 
valve body be quick and of the Snap type. To fa 
cilitate the quick action of the valve body, I pro 
vide a swinging lever 96. This lever is rockably 
mounted as at 97 above the operating lever 90 
and is provided with a V-shaped actuating point 
98. This point 98 normally engages a roller Or 
pin 99 carried by the operating lever and a con 
tractile coil spring 100 normally urges the lever 
96 toward the roller or pin 99. When the posi 
tion of the lever 90 is changed, one inclined face 85 
or the other of the point 98 will engage the roller 
or pin 99 and the tension of the Spring 100 Will be 
Such as to quickly throw the operating lever 90. 

in order to control the Operation of the notor 
17 in the System, When a mechanically operated 
valve is used, I can mount a float-controlled 
Vacuum SWitch 105 on the bracket 106 utilized 
for supporting the valve casing. This vacuum 
SWitch 135 is connected in the electric circuit for 
the motor and can be of the same type as the 
Vacuun SWitch 70 shown in figure 1 of the draw 
ings. This Vaculin SWitch has connection by 
means of a pipe (not shown) With the intake pipe 
of the air compressor 16. Projecting from One 
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side of the vacuum switch is the float controlled 100 
switch lever 107 and this switch lever is actuated 
by means of a rod 103 pivotally connected with 
the lever 90. 

Referring to Figure 1 of the drawings, it will 
be noted that I arrange a branch pipe connec 
tion 109 with the intake pipe 25 of the air com 
pressor. This branch pipe 109 has interposed in 
the length thereof, an outwardly opening check 
valve 110. This permits the escape of air from 
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econne OWerloaded. 
From the foregoing description, it can be seen 

that I have provided an exceptionally simple and 
durable mechanism for creating a vacuum in a 
Steam heating system and for handling the Water 15 
of condensation. 
Changes in details may be made without de 

parting from the spirit or the scope of this in 
vention, but what I claim as new is. 

I claim: 
1. In a steam heating system, a receiving tank 

for the water of condensation having a return 
pipe from the radiators leading into said tank 
adjacent to the upper end thereof, a water dis 
charge pipe communicating With the lower end 25 
of the tank for the boiler, oppositely opening 
check valves in said pipes, an air compressor hav 
ing an intake pipe and an outlet pipe, a valve, 
including a movable valve body for connecting 
either the intake pipe or the outlet pipe with the 
tank, ineans including a float for operating the 
valve body according to the height of the water 
in the tank, an auxiliary reservoir in the return 
pipe adjacent to Said tank, a Suction pipe con 
nected With the auxiliary reservoir and the intake i35 
pipe and a valve in said suction pipe. 

2. In a heating Systein, a receiving tank for 
the water of condensation having a return pipe 
from the radiators leading into the same and a 
water discharge pipe leading therefrom for the i40 
boiler, a single puniap Operatively connected to 
the tank for either creating a suction in the tank 
or for forcing air under pressure into the tank, 
and means for creating a Suction in the return 
pipe in advance of the tank from Said pump, as i45 
for the purpose Specified. 
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