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To all whom it may concern: - 
Beit known that I, RAYMoND N. EHR 

IART, a citizen of the United States, and a 
resident of Edgewood Park, in the county of Allegheny and State of Pennsylvania, 
have made a new and useful Invention in 
Ejectors, of which the following is a specifi 
cation. - - 

This invention relates to ejectors and has 
for an object to produce a new and improved 
multi-stage ejector which is more efficient 
than other ejectors of similar capacity now 
in use and known to me. " . . . . . . 

A further object of my invention is to 
produce a new and improved two stage ejec 
tor in which the motive fluid employed in 
the first stage is condensed between the 
stages and withdrawn from the ejector so 
that the second stage handles. Substantially 
nothing but non-condensable fluids, and va pors discharged from the first stage. 
A further object.is to produce a two stage 

steam actuated ejector in which a simple 
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condenser or intercooler is employed be 
tween stages and improved. means are en 
ployed for withdrawing the cooling water 
employed in said intercooler. 
A further object is to produce a multi 

stage ejector in which a new and improved 
condenser and separator are employed be 
tween stages for condensing the condensable 
fluids discharged from one stage and for 
separating and withdrawing the condensed 
fluids so that the subsequent stage of the 
ejector handles only non-condensable fluids 
and vapors. . . . - a . 
These and other objects are attained by 

means of an ejector embodying the features 
herein described, and illustrated in the drawings accompanying and forming a part 

: hereof. 

45 

50 

55 

invention. . - - - - - 

The ejector illustrated includes an initial 
stage 5, an intermediate condenser and sepa 

The drawing is a diagrammatic sectional 
view of a two stage ejector embodying my 

rator 6, and a second stage 7. As shown, 
fluids to be compressed are received by the 
initial stage 5 through an inlet port 8, which 
communicates with a combining chamber 9. 
A group of divergent nozzles 10 extend into 
the chamber 9 and receive motive fluid, here 
inafter called steam, from a steam chamber 
11. The nozzles expand the steam travers 
ing them and discharge it at high velocity 

w 

converging portion of the diffuser. 

the inlet 21 of the second stage. 

into and through the chamber 9, and a dif 
fuser 12 which is in open communication. 
with the chamber 9, and is illustrated as a 
converging diverging diffuser tube 12. In 
fact the chamber 9 may be considered as the 

The 
nozzles 10 expand the steam to substantially 
the pressure normally existing within the 
chamber 9, that is, to the pressure of the 
fluid to be exhausted or compressed and 
the Velocity energy of the mixture of steam 
and entrained fluid is converted into poten tial or pressure energy in the passage 
through the divergent portion of the dif 
fuser. 
At the outlet or divergent end of the dif 

fuser 12, I have shown an intercooler or 
condenser of the jet type having a centrally 
located group of nozzles 13 which receive 
cooling water through an inlet pipe or pas 
sage 14 and which discharge it in finely 
divided form into and through a combin 
ing cone 15. The mixture of fluid and 
steam discharged by the initial stage 5 is 
intimately mixed with the cooling water in 
the combining cone 15, and the steam and 
other condensable fluids are condensed. 
The cooling water, the condensate and the 

Incondensed fluids and vapot's pass through 
the combining cone 15 into a separator or 
trap 16 which, as shown, comprises, an open 
receptacle serving as a baffle and receiver 
in which the liquids are brought to rest 
so that the air and other non-condensable 
fluids and vapo's may separate out. The 
receptacle 16, is surrounded by a casing 17 
which forms an open and free means of 
comumnication between the outlet of the 
first stage 5 and the inlet to the second stage 
7. As shown, a passageway 18 is formed 
between the receptacle and the casing which 
establishes communication between the out 
let of the combining cone 15 and inlet to 
the second stage. The air and other non 
condensable gases and vapors therefore pass 
around the receptacle 16 to the stage 7 of 
the ejector. 
As shown, the stage 7 is provided with 

an annular group of divergent nozzles 19 
located below the receptacle 16 and adapted 
to receive steam from an annular steam 
chamber 20, which is so formed that it forms 

The noz 
zles 19 are designed to expand the fluid to 
substantially the pressure normally existing 
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in the condenser and the intercooler. 
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at the inlet to the second stage and are in 
clined so as to discharge a conical jet of 
steam into the converging end of a converg 
ing diverging diffuser 22, which forms a 
portion of the second stage. The fluids is 
suing from the first stage are entrained by 
the conical jet of steam issuing from the 
nozzle 19, and the velocity energy of the 
mixture of steam and entrained fluid is 
converted into pressure energy in the pas 
sage through the diffuser 22, which is so 
designed that the pressure of the mixture 
is raised to that existing at the outlet of the 
diffuser. 
As illustrated, the water and condensate 

collected in the receptacle 16 may be with 
drawn through a lateral conduit 23 by any 
suitable means. 
Where the ejector is employed for remov 

ing air or non-condensable fluids from a 
condensel', I preferably discharge the cool 
ing or condensed water employed in the in 
tercooler into the condensel by taking ad 
Vantage of the differences in pressures with 

In 
order to prevent air or non-condensable fluids 
frolin passing into the condenser from the 
intercooler, I employ a manometric connec 
tion 23 between the intercooler and the con 
densel which is capable of delivering water 
to the condensei' and of preventing the de 
livery of air or non-condensable fluids from 
the intercooler to the condenser. In the 
drawings I have illustrated the ejector in 
connection with a portion of a condenser 24. 
The inlet S of the ejector communicates with 
the air offtake port of the condenser and the 
receptacle 16 of the intercooler communi 
cates with a U-shaped pipe or passage 23 
which, in turn, communicates with a port 
formed in the shell of the condenser. The 
pipe 23 is so formed that the legs of the U 
shaped polition are of sufficient length to 
provide for a column of water of sufficient 
head to counterbalance the differences in 
pressure which may exist within the inter 
cooler and the condenser 24. With this ar 
i’angement, the water collected by the recep 
tacle 16 is delivered to the condenser 24 and 
forms a seal between the condenser and the 
intercooler which prevents air or non-con 
densable gases entering the condenser from 
the intercooler. 

In the ejector illustrated the work of the 
Second stage is reduced to a minimum be 
cause the quantity of fluids it must compress 
is reduced substantially to the quantity of 
non-condensable fluids and vapors initially 
drawn into the ejector. As a result the sec 
ond stage may be small as compared with 
the second stage of an ejector not pro 
vided with an inter-stage condenser. The 
condenser and the trap are simple, compact 
and efficient. 
in the intercooler or condenser 6 may ad 

The cooling water employed. 
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vantageously be condensate withdrawn from 
the main condenser 24. - 
While I have illustrated and described 

but one embodiment of my invention, it will 
be apparent to those skilled in the art that 
various changes, modifications, additions 
and omissions may be made in the apparatus 
illustrated without departing from the spirit 
and scope of the invention as set forth in the 
appended claims. 
What I claim is: 
1. In combination with a condensei', a. 

multi-stage steam actuated ejector having 
substantially axially allined diffusers for 
withdrawing air and non-condensable va 
pors from the condenser, an intercooler be 
tween stages of the ejector and a manoinetic 
connection between the intercooler and the 
condenser. - 

2. In combination with a condensel', a 
multi-stage ejector having substantially axi 
ally alined diffusers for withdrawing air 
and non-condensable vapors from the con 
denser, an intercooler between adjacent 
stages of the ejector and comprising ineans 
for subjecting the fluids discharged from 
one stage to cooling action of a water splay, 
and a receptacle for collecting the water 
issuing from said means, and a nanometric 
connection between the receptacle and the 
condenser. . . 

3. In combination with a condenser, a. 
multi-stage ejector for withdrawing air and 
non-condensable vapo's from the condensei', 
an intercooler between stages of the ejector 
and comprising a convergent combining coine 
receiving fluid discharged from one stage, 
means for subjecting the fluids traversing 
said cone to the action of cogling water, a 
receptacle receiving the water issuing from 
said cone and a passage fol' delivering Water 
from said receptacle to the condense)', said 
passages being so arranged as to form a 
water seal between the working passage of 
the ejector and the condenser. 

4. In combination with a coldensel', an 
ejector for withdrawing air and non-condens 
able vapors therefrom, comprising a dif 
fuser communicating with an air offtake 
port of the condenser, at least one divergent 
nozzle for expanding motive fluid to sub 
stantially the pressure existing at the inlet 
to the diffuser and for discharging the fitid 
so expanded into and through the diffuser, 2. 
second ejector communicating with the out 
let of the first and a cooler between the 
ejectors comprising means for subjecting the 
fluids discharged from the diffuser to the 
action of a jet of cooling water, means for 
collecting the cooling water, and a U-shaped 
passage for delivering the cooling Water to 
said condenser. 

5. In combination with a condenser hav 
ing an air offtake, an ejector for withdraw 
ing air and non-condensable vapors from the 

70 

75 

30 

9) 

00 

105 

10 

20 

25 

3. 



1,324,236 

condenser, comprising a convergent diver 
gent diffuser communicating with the air 
offtake of the condenser, a steam delivery 
nozzle for expanding and delivering a jet 
of steam into and through the diffuser, an 
intercooler receiving the fluid issuing from 
the diffuser and comprising a convergent 
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cone communicating with the outlet of the 
diffuser, spray nozzles located within said 
cone, a receptacle for receiving water issu 
ing from Said cone, a casing inclosing said 
receptacle and the outlet of said cone and 
forming a means of communication be 
tween the cone and the inlet to a second 
ejector, and a second ejector communicat 
sing with said casing. 

6. In combination with a condenser, 
a multi-stage ejector, an inter - stage con 
denser, a separator provided with a fluid 
off-take into which the condensed and non 
condensable fluids are discharged from the 
condenser and in which the uncondensed 
fluid separates from the condensed fluids, 
means for withdrawing the condensed fluids 
from the separator and delivering them to 
the condenser, and means connecting with 
the interstage condenser beneath the separ 
ator offtake for delivering the uncondensed 
fluids to the next Succeeding stage of the 
ejector. . . 

7. An interstage condenser and separator 
for multi-stage ejectors, comprising a com 
bining cone in which condensable fluids from 
the first ejector are condensed, means for 
delivering jets of cooling water to the com 
bining cone, a receptacle below the combin 
ing cone in which the liquids are collected 
and having an outlet port through which 
liquids may be withdrawn, and means for 
bypassing the gases and vapors separated 
from the liquids to the region below th 
receptacle and to a second ejector. 

8. In a two stage ejector having substan 
tially axially alined diffusers, meanslocated 
between the stages for condensing condens 
able fluids discharged by the first stage, a 
trap into which the condensed and uncon 
densed fluids are discharged by the condens 
ing means, and in which the condensed and 
uncondensed fluids are separated, and means 
for connecting the trap to a point of low 
pressure, said means being arranged to main 

55 

tain a head of liquid sufficient to seal the 
trap. 
9. In combination in a two-stage ejector, 

an initial stage for partially compressing 

ejector. 

3. 

fluids, a condenser located between the 
stages for condensing condensable fluids dis 
charged from the first stage, a water sealed 
trap for receiving the fluids discharged from 
the condenser, means for withdrawing con 
densed fluids from the trap, and means for 
passing uncondensed fluids around and be 
neath the trap to the second stage of the 

10. A two-stage ejector comprising a 
combining chamber, nozzles for delivering 
jets of motive fluid for entraining fluids in 
the combining chamber, a diffuser tube in 
which the fluids are partially compressed, a 
condenser for condensing condensable fluids 
discharged from the diffuser tube, means for 
separating the condensed from the uncon 
densed fluids, a second combining, chamber 
for receiving the uncondensed fluids, an an 
nular row of nozzles surrounding said cham 
ber, and a second diffuser tube for receiving 
the jets from the annular row of nozzles and 
the fluids entrained thereby and in which 
the fluids are finally compressed. 

11. In a multi-stage ejector, an interstage 
cooler including a combining cone, a recep 
tacle for receiving the fluids issuing from 
the combining cone and having a lateral off 
take port, a casing surrounding the recep 
tacle and spaced therefrom, and an annular 
steam chamber located below the receptacle 
and forming an inlet to the next stage of 
the ejector. 

12. In a multi-stage ejector, an initial 
stage including a combining chamber and a 
diffuser tube, means for discharging motive 
fluid at high velocity through the combin 
ing chamber and into the diffuser tube, a 
condenser into which the diffuser tube dis 
charges, a combining cone forming a part 
of the condenser, means for delivering cool 
ing water in finely divided form into and 
through said combining cone, a trap into 
which the combining cone discharges and in 
which the non-condensable gases and vapors 
are separated from the condensed fluids, 
means for withdrawing the liquids from the 
trap and the ejector, and means for deliver 
ing the non-condensable gases and vapors to 
the inlet of the next stage of the ejector. 
In testimony whereof, I have hereunto 

subscribed my name this 6th day of Octo 
ber, 1917. 

RAYMOND N. EHRHART. 
Withess: 

C. W. McGHEE. 

60 

65 

70 

75 

80 

90 

95 

05 


