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This invention relates to steam heating systems 
of that type wherein a vacuum condensation 
pump is employed for creating a partial vacuum 
ir; the return pipes of the heating system and 
for returning the water of condensation back to 
the boiler. 

Ina Sinuch as Sonne air is likely to leak into heat 
ing Systeins, and since the steam traps of the 
radiators do not always function properly, air, 
Steam and vapor return with the water of con 
densation and ordinarily must be handled by the 
VaCULUn codenSation pump. A Vacuum con 
densation pump, such as is used in connection 
with steam heating plants, ordinarily comprises 
a vacuum pump usually of the type employing wa 
ter for its pumping action and a centrifugal Wa 
ter pump mounted on the same shaft. Owing 
to the fact that considerable quantities of Steam 
and vapor must be handled by the vacuum pump, 
its capacity for creating a vacuum is reduced ma 
terially and this reduction in efficiency usually 
increases as the temperature of the condensate 
increases. 
The principal object of the present invention 

is the provision of means in advance of the vacu 
Um pump -for Condensing any. Steam and Vapor 
that returns with the water of condensation from 
the radiator, thereby reducing the volume of Con 
densible fluids, and, as a result, permitting the 
vacuum pump to handle practically only air and 
non-condensible gases. Another object is to pro 
vide means whereby the efficiency of the vacuum 
pump for producing a partial vacuum in the re 
turns is maintained at a maximum, despite the 
fact that steam and vapors return with the water. 
Another object is to condense the steam and 

vapors which return with the water of condensa 
tion without correspondingly reducing the tem 
perature of the water, thereby effecting a great 
saving of the heat units and, at the same time, 
minimizing any loss by reason of the discharge 
of steam or vapor from the system. Another ob 
ject is the provision of means for separating, and 
discharging from the system any dissolved oxygen 
that finds its way into the condensate. It is well 
known that the presence of dissolved oxygen in 
the water has a tendency to increase the corrosion 
of the return pipes, and by separating the dis 
solved oxygen from the water and discharging 
the dissolved oxygen, the process of corrosion of 
the return pipes is reduced to a minimum. 
With these and other objects and advantages 

in view, this invention consists in the several 
novel features hereinafter fully set forth and 
claimed. 

The inventionis clearly illustrated in the draw 
ings accompanying this specification in which 

Figure 1 is a diagrammatic view, in end eleva 
tion, of the pumping apparatus of a steam heat 
ing system embodying a simple form of the pres 
ent invention, certain portions being broken away 
to illustrate parts that would otherwise behidden 
from view; 

Fig. 2 is a side elevation of the apparatus seen 
in Fig. 1, looking in the direction of the arrow 2 
in Fig. 1 and showing certain parts broken out; 

Fig. 3 is a diagrammatic view, in side elevation, 
of a steam heating system illustrating a slightly 
modified form of the invention; 

Fig. 4 is a side elevation, partly broken out, 
of the condenser shown in Fig. 3; 

Fig. 5 is a side elevation, partly broken out, ? 
of a second modified form of condenser; and 

Fig. 6 is a diagrammatic view, in side elevation, 
partly broken out, of a steam heating system ill 
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lustrating the application of the invention to a 
steam heating plant. 

Referring to said drawings, and first to Figs. 
1, 2 and 6, the reference character 6 designates 
a vacuum condensation pump and 7 an electric 
motor connected thereto and operating to drive 
the pump, both of these mechanisms being 
mounted upon a base 8. The vacuum condensa 
tion pump may be of any of the well known types 
now in common use and embodying a vacuum 
pump 9 on one side of its center and a water pump 
10 on the other side thereof, both having im 
pellers mounted upon a common shaft 11. The 
vacuum pump 9, illustrated, is of the type which 
employs make-up water or throwing water for its 
pumping action. The air inlet to the vacuum 
pump is illustrated at 12, the air discharge at 13 
and the inlet for the make-up water at 14. 
A vacuum condensation pump, like the one 

illustrated herein, in which the vacuum pump 
employs water for its pumping action is more 
fully shown and described in the patent to I. C. 
Jennings, No. 1,447,854, dated March 6, 1923, but 
it is understood that I do not desire to limit myself 
to the particular vacuum condensation pump dis 
closed in said patent. Anotherform of a vacuum 
condensation pump usable in the present system. 
is disclosed in my companion application Seria 
No. 545,916, filed June 22, 1931. 

In the steam heating plant illustrated in Fig. 6, 5 
wherein the preferred embodiment of the inven 
tionisillustrated, a boiler 37 is shown, from which 
rises a steam supply pipe 38 that connects with 
the radiators, one of which is shown at 39. The 
returnpipe "15 from the radiators, opens to a re 

40, 



10 

5 

20 

sis 

30 

35 

40 

45 

50 

55 

60 

65 

70 

ceiver 6 into which the Water of condensation 
and any steam, Vapor, air and other non-con 
densible gases are discharged. Leading from a 
point adjacent the bottom of the receiver is a wa 
ter pipe 17 which runs to the inlet 18 of the water 
pump 10. A pipe 19 connected with the outlet 
20 of the water pump leads back to the boiler or 
other place where it is desired to discharge the 
Water of condensation. 

Leading from the top cf the receiver 16 is a 
pipe line 21 which runs to the air inlet 12 of the 
vacuum pump 9. Any steam, Vapor, air and other 
non-condensible gases that enter the receiver are 
exhausted therefrom by the vacuum pump through 
the pipe line 21. The Vacuum pump produces a 
partial vacuum in the receiver 16 and the return 
pipe 15 of the heating system, and discharges the 
air and non-condensible gases to the atmosphere, 
and the Water pump 10 discharges the water of 
condensation which collects in the receiver back 
to the boiler or other place where it is desired 
to discharge the Water. 
To condense the steam and vapor which flow 

back through the return pipe, I provide a con 
denser 22 in advance of the vacuum pump. In 
the form of the invention illustrated in Figs. 1. 
and 2, the condenser 22 is interposed in the pipe 
line 21 between the receiver and vacuum pump 
and operates to condense the steam and vapor, 
thereby reducing the volume of fluid which the 
vacuum pump has to handle besides producing a 
partial vacuum in the receiver and return pipe, 
and in this manner aiding the vacuum pump in 
performing its function. 
The condenser may take various forms, it may 

be air cooled or liquid cooled, and in Figs. 1 and 
2, it is shown in the form of a tank interposed 
in the pipe line 21 and provided with a series of 
fins 23 On its outer Surface Which are cooled by 
the Outer atmosphere and absorb the heat from 
the tank. A pipe 21a leads from the section of 
the pipe 21, located between the receiver 16 and 
condenser 22, and ruins to a water inlet 24 of the 
water pump. Water of condensation which col 
lects in the condenser 22 flows back through said 
section of the pipe 21 to the receiver and through 
the pipe 218 to the Water pump and is discharged 
back to the boiler. 
The water used for the punping action of the 

Vacuum pump is taken from the System, and, as 
shown in the drawings, a pipe line 25 leads from 
a point near the bottom of the receiver 16 to the 
Water inlet 14 of the Vacuum purnip. Means are 
provided for cooling the Water, and, as shown, 
a water cooler 26 is interposed in the pipe line 
25 in which the Water is cooled. Somewhat before 
entering the vacuum pump. Any suitable form 
of Water cooler may be employed, the one illus 
trated comprising a tank provided with fins 27 on 
its outer Surface and operating to absorb heat 
from the tank. 
The vacuum pump discharges air and other 

non-condensible gases, which are drawn from the 
System, through an air discharge pipe line 28 to 
the atmosphere. Any Water which the vacuum 
pump discharges through the discharge pipe 28 
is collected in a collecting tank 29 that is inter 
posed in said pipe 28. In Said collecting tank 29 
is a baffle plate 30 which separates the inlet side 
from the outlet side of the collecting tank, and 
below said baffle plate the collecting tank is formed 
With a well 31 in which the water may collect, 
whereas the air escapes out through the air dis 
charge pipe at the top of the collecting tank. 
A Water pipe 32 connects the well 31 of the 
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collecting tank 39 with the water cooler 26 and a 
float valve 33 is provided in the Well 31 for control 
ling the inlet Opening to Said pipe 32, the arrange 
ment being such that when the level of the water 
in the well 31 reaches a certain height it lifts the 
float and opens the float valve, thereby permit 
ting the Water to discharge from the Well to the 
Water cooler 26 where it is cooled before entering 
the vacuum pump. A check valve 34 opening 
towards the collecting tank 29 is provided in the 
Section of the pipe line 28 between the vacuum 
pump and collecting tank. 
To remove any dissolved. Oxygen. Which finds its 

way into the return pipes of the system, I provide 
means in the receiver 16 for agitating the water 
of condensation under a vacuum, Said means be 
ing here : shown in the form of a series of pans 
or baffle plates 35 contained in the receiver and 
arranged. One above the other and into which 
the water of condensation flows after entering 
the tank. A baffle plate 36 is provided above the 
uppermost pan at the inlet opening to the re 
ceiver, which baffle plate directs the incoming 
fluids down upon the uppermost pan. 
The pans are inade of gradually increasing 

widths, from the uppermost one to the lowermost 
one, which arrangerinet causes the Water to 
tumble from One pain into the other Oin its Way 
towards the bottom of the receiver, whereby the 
water is agitated and dissolved oxygen is liberated 
therefrom and passes through the upper portion 
of the receiver along with any steam or vapor 
that may enter with the Water. i.he steam, vapor 
and gases are exhausted from the receiver through 
the pipe line 21 and through the condenser 22 
Where the Steam and WapOr are condensed and 
the air and non-Condensible gases discharged to 
the outer atmosphere by the vacuum pump. 

In the operation of a Steam heating System en 
bodying the form of the invention illustrated in 
FigS. 1, 2 and 6, the Vacuum pump creates a par 
tial vacuum in the return pipes of the heating 
Systein and the condensate which discharges 
from the radiators, including any steam, vapor, 
air and other non-condensible gases, flow through 
the return pipe to the receiver where the steam, 
Vapor, air and other inon-condensible gases collect 
in the upper portion thereof and the Water in 
the lower portion, the vacuurn pump exhausting 
the steam, vapor, air and other non-condensible. 
gases from the receiver and the water pump dis 
charging the liquid therefrom and returning it 
back to the boiler. As the Water of condensation. 
enters the receiver it flows down over the pans 
or baffle plates therein in the form of a cascade, 
and as a result of the agitation inparted to it 
under the vacuum in the receiver, the dissolved 
Oxygen is separated from the Water and passes 
On in the form of a gas to the vacuum pump 
which discharges it to the atmosphere. 

Before the Steam, vapor, air and other non 
condensible gases reach the vacuum pump they 
paSS through the condenser where the Steam and 
vapor are condensed and discharged to the 
Water pump, and, as a result, the volume of the 
Vaporous fluid passing to the vacuum pump is 
greatly reduced, thereby aiding the vacuum pump 
in producing a partial vacuum in the system and 
enabling the vacuum pump to handle only air 
and non-condensible gases. For this reason, the 
Vacuural pump may, therefore, operate at its full 
Capacity in handilig air and non-condensible 
gases Only, and, Consequently, it produces a 
higher vacuum in the System, despite the fact 
that it is handling hot fluids. This has not been 
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possible heretofore with systems unprovided with 
a condenser, since the Vacuum pump had to pump 
not only air and non-condensible gases, but also 
quantities of steam and vapor Which Were dis 
charged to the outer atmosphere with the result 
ing loss of heat values, and the Water of condensa 
tion contained in said steam and vapor. It Will 
be observed, therefore, that not only is practically 
all of the Water retained in the system, but the 
steam and vapors returning with the Water of 
condensation are condensed and reclaimed with 
out materially lowering the temperature of the 
Water. V 

In the for in of the invention illustrated in Fig. 
3, I have shown, conventionally, a steam boiler 37, 
a steam Supply pipe 38 leading therefrom, a radi 
atol 39 connected to the steam supply pipe, a re 
turnpipe 40 connected to the radiator, and pump 
ing apparatus 4 connected to the return pipe 40 
and to the pipe 42 which leads from the pumping 
apparatus back to the boiler 37. The pumping 
apparatus 41 may, of course, be of the form illus 
trated in Figs. 1 and 2, but, as shown, embodies 
a vacuum condensation pump 68 and a condenser 
228 interposed in the return pipe 40 in advance of 
the pump. 68. The condenser 228 is here shown 
in the form of an upper conduit 22 and a lower 
conduit 220 which connect at both ends with the 
return pipe 40 through upright conduits 22d. 
Means are provided for cooling the upper conduit 
of the condenser 228, and it is here shown as pro 
vided with fins 22e upon its outer surface for 
absorbing the heat from said upper conduit. 

In this form of the invention, the condenSate 
flows into the condenser .228, the water flowing 
into the lower conduit 220 thereof and thence to 
the vacuum condensation pump 68 or to the re 
ceiver 16a of the vacuum condensation pump, and 
the steam, vapor, air and other gases flowing 
through the upper conduit 22b of the condenser 
Where they are condensed. The Water of con 
densation flows through the lower conduit 22, 
and the air and other non-condensible gases 
pass on through the upper portion of the return 
pipe 40 to the vacuum condensation pump 6 or 
to the receiver 16a. 
In the operation of a steam heating system 

employing the modified form of condenser shown 
in FigS. 3 and 4, the condensate, including steam, 
vapor, air and other non-condensible gases 
passes through the condenser before entering the 
receiver or before entering the vacuum condensa 
tion pump. As a result, the steam and vapor are 
condensed, thus reducing the volume of fluid 
Which the vacuum pump must handle. 
In the form of the invention illustrated in Fig. 

5, a cooling pipe 43 or other conduit is contained 
in a tank Such as a receiver 68 that receives the 
condensate from the return pipe. A cooling me 
dium is passed through the pipe or other conduit 
43 and, as a result, any Steam or Vapor entering 
the tank along with the water of condensation is 
condensed in the tank. The tank maybe con 
nected at its receiving end to the return pipe 40 
of the Steam heating System and at its discharge 
end it may be connected to a Water pipe 408 lead 
ing to the water pump and to a pipe 40 leading 
to the vacuum pump. It Will be observed that 
any fluid passing through the tank from the re 
turnpipe 40 to the pipe 40b is cooled by the cooling 
coil 43, the steam and vapor being condensed and 
falling into the lower part of the tank, whereas 
the air and other non-condensible vapors pass om 
to the pipe 409. 

It is observed that in the present system the 
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water is separated from the steam and vapor and 
the steam and vapor are condensed and returned 
to the boiler instead of passing to the vacuum 
pump. This separation of the water from the 
steam and vapor takes place in advance of the 
vacuum pump and may be accomplished in the 
receiver, as in the preferred form, or in a Con 
denser as in the modified forms. Furthermore, 
the steam and vapor are condensed without ma 
terially cooling the Water, a higher vacuum is 
maintained with a vacuum pump of given ca 
pacity, the heat losses are reduced, and practical 
ly all of the water is maintained in the System. 
More or less variation of the exact details of 

construction is possible. Without departing from 
the spirit of this invention. I desire, therefore, 
not to limit myself to the exact form of the con 
Struction shown and described, but intend, in 
the following claims, to point out all of the in 
vention disclosed herein. 

I claim as new, and desire to Secure by Letters 
Patent: 

i. A Steam heating System conprising in con 
bination a steam boiler, a steam. Supply pipe 
leading therefron, a radiator connected with 
Said pipe, a return pipe connected. With the radia 
tor, a receiver connected to the return pipe and 
wherein Water is separated from the steam, Va.- 
por and other non-condensible gases of the con 
densate, a vacuum pump of the type employing 
Water for its pumping action and having its air 
inlet connected to the top of Said receiver, and 
having a pipe connection for its make-up water 
connected to the receiver, a Water cooler inter 
posed in Said pipe connection for the nake-up 
water, a water pump connected to the bottom of 
the receiver, a condenser interposed between the 
receiver and vacuum pump for condensing steam. 
and vapor exhausted from the receiver by the 
Vacuum. pump, and a connection from the con 
denser for returning the condensed Stearn and 
Water to the System. 

2. A Steam heating System comprising in com 
bination a steam boiler, a steam. Supply pipe 
leading therefron, a radiator connected with 
Said pipe, a return pipe connected with the radia 
tor, a receiver connected to the return pipe 
Wherein Water is separated from the steam, wa 
por, air and other non-condensible gases of the 
Condensate, a vacuum pump employing water 
for its pumping action and having its air inlet 
connected to the top of the receiver, and having a 
pipe connnection for its make-up Water con 
nected to the receiver, a Water cooler interposed 
in Said pipe connection for the make-up water, 
a water pump connected to the receiver, a con 
denser interposed between the receiver and 
Vacuum pump for condensing the steam and 
vapor exhausted from the receiver by the 
Vacuum pump, a conduit connected to the con 
denser for returning said condensed steam and 
Vapor to the System, a collecting tank having a 
pipe connection With the di Scharge Side of the 
vacuum pump for collecting any water dis 
charged by the Vacuum pump and a conduit for 
returning it to the System. 

3. A steam heating System comprising in com 
bination a steam boiler, a steam Supply pipe 
leading therefrom, a radiator connected with 
said pipe, a returnpipe connected with the radia 
tOr, a receiver connected to the return pipe 
wherein water is separated from the steam, va 
por, air and other non-condensible gases of the 
condensate, a Vacuum punimp employing Water for 
its pumping action and having its air inlet con 
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4 
nected to the top of the receiver, and its pipeline 
for make-up water connected to the receiver, 
a water cooler interposed in the pipe line for 
make-up water, a Water pump connected to the 

5 bottom of the receiver, a condenser interposed 
between the receiver and vacuum pump for con 
densing the steam and vapor exhausted from the 
receiver by the vacuum pump, a conduit for re 
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turning said condensed steam and vapor to the 
System, a collecting tank having a pipe connec 
tion with the discharge side of the vacuum pump, 
for collecting any water discharged by the 
vacuum pump, and a conduit for discharging Said 
collected water into said water cooler. 

AUGUSTUS C. DURIDIN, JR. 
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