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3 
The pressures in the pipe 28 (the boiler pressure) 
and at the inlet 4 being substantially constant, 
and the pressure gain through the centrifugal 
pump being Substantially constant, an equilib 
rium will be reached when the pressure in line 
f8 will exceed the pressure at inlet 4 to maintain 
valve 30 in such position that the pressure drop 
through the opening at valve 39 will equal the 
pressure drop between line 8 and the boiler pres 
sure. The pressure recovery in the eductor will 
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different inlet pressures at the eductors which 
may be draining condensate near Saturation ten 

. . peratures, it is necessary to apply different rates 

5 
of cooling to the Water passing through the Sev 
eral jets. 
In the figure there is shown in construction 

lines the paralleling of the cooler-eductor combi 
nation heretofore described with a second such 

10 adjust itself so that the pressure gain of the 
eductor and of the pump in series will give this 
required pressure in line 8. 
Now assume that the quantity of liquid enter-... 

ling the eductor at 4 becomes less. The quantity. 
passing valve 39 would now be less and the pres 
sure drop across this valve would be less than 
before. A readjustment must therefore occur, 
the pressure in line 8 now dropping until the . 
lower pressure difference between line 8 and in 
let: 4 produces a partial closure of valve 30 to in 
crease the pressure drop for the decreased de 
livery of liquid so as to reattain a pressure equi 
librium as, previousy set forth. Underthese con 
ditions the pressure in line f8 will be lower than 
before. : . 
What is required for proper operation is a large 

change in Valve position for a Small change in the 
pressure in line f8 so that the changes in pres 
Sure in line.8 for considerable changes in quan 
tity of liquid entering at 4 will be small, so that 
the pressure recovery across the eductor is main 
tained sufficiently high to prevent cavitation at 
the pump. This end is, of course, secured by pro 
viding a Weak Spring at 34. . 
An eductor is much less efficient than a cen 

trifugal pump, and consequently it is desirable 
to get the required pressure rise primarily in the 
pump; the eductor is accordingly chosen to se 
cure large volumetric delivery with little regard 
for pressure recovery except that sufficient pres 
sure recovery is provided to avoid cavitation even 
under the condition of no liquid entry at 4. In 
other words, the System is arranged for continu 
ous draining by prevention of cavitation of the 
pump at all times, there being then no necessity 
for stopping the pump. . . . . . 
The cooler provided in the position illustrated 

insures most effective operation of the eductor. 
The suction pressure in the eductor cannot be 
lower than the vapor pressure of the water used 
to energize the jet. If it was lower the jet would 
explode by flashing action, choking the throat of 
the pressure recovery tube and preventing the 
entrance-of any condensate to the suction cham 
ber. The cooler insures that the temperature of 
the water energizing the jet nozzle is lower than 
the boiling point corresponding to the pressure 
at the suction chamber inlet so that the jet water 
may condense a small-quantity of free vapor and 
reduce the pressure at the throat of the eductor 
to produce a velocity entrance head for the water 
to be pumped. . . ... 
i. The described system lends itself to multijet 
installations drawing condensate from a plurality 
of sources, each of which may be at a different 
pressure. The proportions of the jet and tube in 
each suction chamber are selected to accommo 
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scombination, the elements 8, 20, 24, 5, 4' and 
2' of which correspond to the unprimed elements 

previously described. As will be obvious more 
than two of such combinations may be put in 
parallel. The only requirement of any such 
multiple arrangement is that the differential 
pressure regulating valve will have its control 
connections to the discharge of the centrifugal 
pump and to the inlet of that eductor having the 
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lowest pressure rise through the tube. In other 
words, these control lines will be connected across 
the lowest pressure of difference between the Sev 
eral drain pressures, and the pressure at the dis 
charge of the centrifugal pump. 
While theoretically, as described above, it is 

more desirable to apply the required amount of 
cooling to the Water issuing from the jet, in prac 
tice it innay often be found more convenient to 
cool the condensate entering the eductor. Re 
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ducing the temperature of the condensate being 
drained is quite effective, and since the pressures 
of condensate entering the eductor are relatively 
low, it is possible many times to select a cheaper 
heat exchanger. due to the lower mechanical 
strength required. Thus the particular point of 
cooling is a matter subject to exercise of choice 
in the interests of economy. . . . . . . . . . 

It Will be evident from the above that a simple 
system is provided to secure a condensate return 
system of high efficiency and of proper operating 
characteristics. It will be evident that various 
changes may be made in the System as Will be 
evident to those skilled in the art. Without depart 
ing from the scope of the invention as defined 
in the following claims. ‘?? ̀ ``.??’. 

... What I claim and desire to protect by Letters 
Patent is: - " . . . . 

1. A system for the return of condensate from 
a plurality of Sources to a boiler comprising a 
plurality of eductors, each having a nozzle, a 
suction chamber and a pressure recovery tube, 
the several suction chambers being connected to 
Ereceive condensate from the respective sources, 
a pump receiving the combined discharges from 
the pressure recovery tubes, connections between 
the delivery side of the pump and said nozzles, 
a connection between the delivery side of the 
pump and the boiler, a pressure responsive valve 
in the last mentioned connection, and said pres 
Sure responsive: valve: having control connections 
to the delivery side of the pump and to that 
eductor suction chamber having the highest pres 
sure therein. . . . . . . . . . ... ...; 

2. A system for the return of condensate from 
-a plurality of sources to : a, boiler-comprising a, piu 
rality:; of eductors, seach, having a nozzle, a suc 
tion: chamber and a pressure recovery tube, the 
several. Suction chambers being connected to re 
"ceive -condensate: from the respective sources, a 

date the source pressure and a given pressure rise 
from line 12 to line, fa. From any specified source 
pressure the total pressure rise between the 
source and boiler will consist of the pressure rise 
from line 4 to line. 2 (which is variable), and the 
pressure rise from line. 2 to line 28 (which is 
approximately constant). In order to: suit the 
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pump receiving the combined discharges from the 
pressure recovery tubes, connections between the 
idelivery side of the pump and said nozzles, a 
cooler in each of said connections, a connection 
between the delivery side of the pump and the 
boiler, a pressure responsive valve in the last 

75 
mentioned connection, and said: pressure respon 
isive valve having control connections to the 
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delivery side of the pump and to that eductor 
Suction chamber having the highest pressure 
therein. 

3. A System for the return of CondenSate to a 
boiler comprising an eductor having a nozzle, a 
suction chamber and a pressure recovery tube, a 
pump receiving liquid from said pressure recovery 
tube, a connection between the delivery side of 
the pump and Said nozzle, a connection between 
the delivery Side of the pump and the boiler, and 
a pressure responsive valve in the last mentioned 
connection, Said valve including valve actuating 
means connected to the delivery side of the pump 
and to the Suction chamber of the eductor to 
regulate the pressure at the delivery side of the 
pump and the pressure at the eductor nozzle in 
accordance with the quantity of condensate en 
tering the eductor chamber. 

4. A system for the return of condensate to a 
boiler comprising an eductor having a nozzle, a 
Suction chamber and a pressure recovery tube, a 
pump receiving liquid from Said pressure recovery 
tube, a connection between the delivery side of 
the pump and said nozzle, a cooler in said con 
nection, a connection between the delivery side 
of the pump and the boiler, and a pressure re 
sponsive valve in the last mentioned connection, 
Said Valve including valve actuating means con 
nected to the delivery side of the pump and to 
the Suction chamber of the eductor to regulate 
the pressure at the delivery side of the pump and 
the preSSure at the eductor nozzle in accordance 
with the quantity of condensate entering the 
eductor chamber. 

5. A System for the return of condensate from 
a plurality of sources to a boiler comprising a 
plurality of eductors, each having a nozzle, a 
suction chamber and a pressure recovery tube, 
the Several suction chambers being connected to 
receive condensate from the respective sources, 
a pump receiving the combined discharges from 
the preSSure recovery tubes, connections between 
the delivery side of the pump and said nozzles, a 
connection between the delivery side of the pump 
and the boiler, and a pressure responsive valve 
in the last mentioned connection, said valve in 
cluding valve actuating means connected to the 
delivery side of the pump and to that eductor 
Suction chamber having the highest pressure 
therein, to regulate the pressure at the delivery 
side of the pump and at the eductor nozzle in 
accordance with the quantity of condensate en 
tering the eductor chamber, 

6. A system for the return of condensate from 
a plurality of sources to a boiler comprising a 
plurality of eductors, each having a nozzle, a 
Suction chamber and a pressure recovery tube, the 
Several suction chambers being connected to re 
ceive condensate from the respective sources, a 
pump receiving the combined discharges from the 
preSSure recovery tubes, Connections between the 
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6 
delivery side of the pump and Said nozzles, a 
cooler in each of Said connections, Said arrange 
ment providing a plurality of parallel groups of 
Coolers and eductors in Series With Said parallel 
group in Series with the pump, a connection be 
tween the delivery Side of the pump and the 
boiler, and a preSSure responsive valve in the last 
mentioned connection, said valve including valve 
actuating means connected to the delivery side of 
the pump and to that eductor Suction chamber 
having the highest pressure therein, to regulate 
the pressure at the delivery side of the pump and 
at the eductor nozzle in accordance with the 
quantity of condensate entering the eductor 
chamber. 

7. A System for the return of condensate to a 
boiler Comprising an eductor having a nozzle, a 
Suction chamber and a pressure recovery tube, 
a pump receiving liquid from Said pressure re 
covery tube, a connection between the delivery 
side of the pump and Said nozzle, a connection 
between the delivery side of the pump and the 
boiler, and a pressure responsive valve in the last 
mentioned Connection, said valve including valve 
actuating means connected to the delivery side 
of the pump and to the suction chamber of the 
eductor, Said actuating means closing the valve 
when the pressure difference between the delivery 
Side of the pump and said suction chamber is mot 
greater than the shut-off pressure head of the 
pump and opening the valve when such pressure 
difference is exceeded by reason of the sum of the 
pressure gains through the eductor and pump. 

8. A system for the return of condensate to a 
boiler comprising an eductor having a nozzle, a 
Suction chamber and a pressure recovery tube, 
a pump receiving liquid from Said pressure re 
covery tube, a connection between the delivery 
side of the pump and said nozzle, a connection 
between the delivery side of the pump and the 
boiler, and a pressure responsive valve in the last 
mentioned connection, Said valve including valve 
actuating means connected to the delivery side 
of the pump and connected to the suction cham 
ber of the eductor, said valve actuating means 
acting in response to pressures received through 
said connections to open the valve only when the 
eductor is receiving condensate. 
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