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The present invention relates to the em 
ployment in series of ejectors in which the 
aspirating or impelling fluid is steam and/or 
al. , 

5 There has already been employed an ar 
rangement of ejectors in series in which some 
of the discharge from one of the ejectors is 
employed as aspirating or impelling fluid 
in a preceding ejector, that is, in an ejector 

10 nearer to the vessel being evacuated by the ejector system. . 
The objection to the arrangement described 

in the specification aforesaid is that the steam 
which is taken from the discharge of an 

15 ejector for use in a preceding ejector has 
mixed with it a large percentage of air. This 
is objectionable. It is the object of the pres 
ent invention to avoid this objection. 

It may be stated in brief that the present 
20 invention consists in an arrangement of two 

or three ejectors in series in which the dis 
charge (or some of it) from the second and/or 
third ejector of the series is passed through 
a condenser-evaporator apparatus in which 

25 the steam, (or much of it), is condensed, the 
air (or most of it), liberated, and the con 
to the same apparatus and evaporated by the 
heat given up by the steam in condensing, 
and the generated steam led back to the pri 
mary or second ejector and employed as the 
aspirating or impelling fluid in that ejector. 
The invention Will be defined in the an 

nexed claims. It can, however, be best ex 
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ings an example of the carrying of the in 
vention into effect. 
The accompanying drawings which are 

diagrammatic are provided to illustrate the 
carrying of the invention into effect, each 
illustrates a convenient manner of execu 
tion-Fig. 1 in a case where two ejectors in 
series are employed and Fig. 2 where there 
are three ejectors in series. 

Referring in the first place to Fig. 1, a 
is the primary or first-stage ejector. o. is 
the suction of the same from the vessel be 
ing evacuated, e.g. the condenser of a steam 
turbine. b is an inter-condenser of the sur 
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plained by describing with the aid of draw 

face type employed to condense (as far as 

possible) the aspirating or impelling steam 
of the nozzles p and the steam drawn in at 
0 (with the air). The air and uncondensed 
steam from the condenser b are led along the piped to the secondary or second-stage ejec 
tor f. e is a drain, back to the vessel being 
evacuated. 

Live steam is employed as aspirating or 
impelling fluid, in the nozzle g of the sec 
Ondary ejector f. The discharge from this 
ejector is into the end-box on of the con 
denser-evaporator h. This is a tubular ap 
paratus like a surface steam condenser, but 
With the steam inside the tubes and the wa 
ter outside the tubes. The steam is con 
densed, or largely condensed, in the tubes h. 
The steam, air, and condensate pass through 
the tubes into the end-box n. The uncon 
densed steam and the air may be discharged through the pipe t to the atmosphere or they 
may be led to a supplementary condenser y 
where the steam (or most of it) is condensed 
for the sake of recovering the feed water. 
The condensate is discharged by Way of the 
pipe i into the water space of the apparatus. 

Fig. of steam or air. The heat given up by the steam in con 
densing in h is employed to evaporate the 
water outside the tubes; and steam is gen 
erated approximately equivalent in amount 
to the steam condensed. The steam evap 
orated is discharged by the pipe O to the noz 
zles p of the primary ejector a to be there em 
ployed as the aspirating or impelling fluid. 
The steam generated in h is air-free unless 

for what is held in solution in the pipei, 
whereas the steam discharged by f has a large 
percentage of air mixed with it. The ap 
paratus therefore partakes of the nature of 
a steam air filter. . . . 
The apparatus h may be constructed dif 

ferently from that described and illustrated, 
which is only to be taken as one convenient 
form. 

Referring, now to Figure 2, a considera 
tion of this figure will render very little ex 
planation necessary. As regards the first 
stage and the last stage, the parts have been 
lettered similarly to the corresponding parts 
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trap is arranged on the pipei to prevent A. 
densate, (or a large portion of it), led back the 
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in Figure 1. An intermediate stage has been 
interposed between the first and last stages. 
The aspirating or impelling fluid for this, 
the second stage, is obtained (by the pipe a) 

is from the condenser-evaporator of the last stage. This segónd stage 2 is provide with a 
condénser-evaporator w similar to the con 
denser-evaporator h. The air (with uncon 
densed steam) from this condenser-evapora 

lotor w is drawn, as shown, by way of the pipe 
u, to the last stage ejector. 
The supplementary condenser v shown in 

Figure 1 is not shown in Figure 2 as receiv 
ing the discharge from the pipe t. Such a 

5 EE may be provided, if desired, but, With three stages, as in the present case, i 
may not be necessary. The air, with wh 
little steam it contains, may be discharged 
direct to atmosphere. 20. With a three stage arrangement, the steam fróm the condenser-evaporator of the last 
stage, pay, if desired, be employed as the aspirating or impelling fluid in the first-stage 
instead of in the second-stage ejector. In 

25 slight case, the second stage would not be provided with a condenser-evaporator but 
itha simple condenser like the condenser 

b of the first stage. . . ' 
Having thus described my invention, what 

30 Iglaim as new and desire to secure by Let 
tes Patent is:- . . . . . 4. An arrangement and combination of ejectors in series comprising a first-stage 
ejector, an inter-condenser for condensing 

35 the steam from the said ejector, a second s ejector, a pipe connection whereby the said second-stage ejector can withdraw the 
air and uncondensed steam from the said inter-condenser, a condensertevaporator for 

40 condensing the steam from the said second " . " stage ejector and subsequently re-evaporat 
ing the resulting water of condensation, and ejector, an inter-condenser for condensing 

t eans for discharging the air contained in 

2. An arrangement and combination of ejectors in series comprising a first-stage 
EE an inter-condenser for condensing 

45 the said re-evaporating. 

e steam from the said ejector, a second 
ejector, a pipe connection whereby the 50 st said second-stage ejector can withdraw the 

air and uncondensed steam from the said 
inter-condenser, a condenser-evaporator for 
stage ejector and subsequently re-evaporat 

means for discharging the air contained in 
this steam between the said condensing and 

60 the said re-evaporating, the said condenser 

lar body between them having a steam space 
* - - - - 

denser, a condenser-evaporator for condens 

it. 
at 

steam from the said condenser-evaporator. 

this steam between the said condensing and 
said 

condensing the steam from the said second 

and a water space, and a duct for the dis 
"charge of the said water-of-condensation 
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from the said delivery end-box to the said 
water space. 

3. An arrangement and combination of 
ejectors in series comprising a first-stage ejec 
tor, an inter-condenser for condensing the in 
steam from the said ejector, a £econd-stage 
ejector, a pipe connection whereby the said 
second-stage ejector can withdraw the air and 
uncondensed steam from the said inter-con 

ing the steam from the said second-stage 
ejector and subsequently re-evaporating the 
resulting water of condensation, means for 
discharging the air contained in this steam 
between the said condensing and the said re. 
evaporating, the said condenser-evaporator 
being formed with a receiving end-box and a 
delivery end-box with a tubular body be 
tween them having a steam space and a water 
space, a duct for the discharge of the said 
water-of-condensation from the said delivery 
end-box to the said water space, and a steam 
and air trap on the said duct. 
4. An arrangement and combination of 

ejectors in series comprising a first-stage ejec- 90 
tor, an inter-condenser for condensing the 
steam from the said ejector, a second-stage 

8) 

ejector, a pipe connection whereby the said 
second-stage ejector can withdraw the air and 
uncondensed steam from the said inter-con. of 
denser, a condenser-evaporator for condens 
ing the steam from the said second-stage ejec 
tor and subsequently re-evaporating the re 
sulting water of condensation, means for dis 
charging the air contained in this steam be 
tween the said condensing and the said re 
vaporating, a third-stage ejector, and a pipe 
connection whereby the said third-stage ejec 
tor can withdraw the air and uncondensed 

- - - - - - - - - - - - - ) (;5 

5. An arrangement and combination of ejectors in series comprising a first-stage 
the steam from the said ejector, a second. 
stage ejector, a pipe connection whereby the to 

second-stage ejector can withdraw the 
air and uncondensed steam from the said inter-condenser, a condenser-evaporator for 
condensing the steam from the said second stage ejector and Subsequently re-evaporat 
ing the resulting water of condensation, 
means for discharging the air contained in 
this steam between the said condensing and 
the said re-evaporating, a third-stage ejec 
tor, a pipe connection whereby the said third- 12, 's ' 'stage eiector can withdraw the air and un ing the resulting water of condensation, e) lraw the air and ul condensed steam from the said condensar evaporator, a condenser-evaporator for con 
densing the steam from the said third-stage 

- . . . . ." inser ejector and subsequently re-evaporating the . . 
evaporator being formed with a receiving J q y - it 
end-box and a delivery end-box with a tubul 

resulting water-of-condensation, and means 
for discharging the air contained in this 
steam between the said condensing and the 
said re-evaporating. . . . . 

6. An arrangement and combination of . , 
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ejectors in series comprising a first-stage 
ejector, an inter-condenser for condensing 
the steam from the said ejector, a second 
stage ejector, a pipe connection whereby the 
said second-stage ejector can withdraw the 
air and uncondensed steam from the said 
inter-condenser, a condenser-evaporator for 
condensing the steam from the said second 
stage ejector and subsequently re-evaporat 
ing the resulting water of condensation, 
means for discharging the air contained in 
this steam between the said condensing and 
the said re-evaporating, the said condenser 
evaporator being formed with a receiving 
end box and a delivery end box with a tubu 
lar body between them having a steam space 
and a water space, a duct for the discharge 
of the said water-of-condensation from the 
said delivery end-box to the said water space, 
a third-stage ejector, a pipe connection 
whereby the said third-stage ejector can 
withdraw the air and uncondensed steam 
from the said condenser-evaporator, a con 
denser-evaporator for condensing the steam 
from the said third-stage ejector and subse 
quently re-evaporating the resulting water 
of-condensation, means for discharging the 
air contained in this steam between the said 
condensing and the said re-evaporating, the 
said last-mentioned condenser-evaporator be 
ing formed with a receiving endbox and a 
delivery end box with a tubular body be 
tween them having a steam space and a wa 
ter space, and a duct for the discharge of the 
Said last-mentioned water-of-condensation 
from the said last-mentioned delivery end 
box to the said last-mentioned water space. 

7. An arrangement and combination of 
ejectors in series comprising a first-stage ejec 
tor, an inter-condenser for condensing the 
steam from the said ejector, a second-stage 
ejector, a pipe connection whereby the said 
second-stage ejector can withdraw the air 
and uncondensed steam from the said inter 
condenser, a condenser-evaporator for con 
densing the steam from the said second-stage 
ejector and Subsequently re-evaporating the 
resulting water of condensation, means for 
discharging the air contained in this steam 
between the Said condensing and the said re 
evaporating, the said condenser-evaporator 
being formed with a receiving end-box and a 
delivery end-box with a tubular body be 
tween them having a steam space and a wa 
ter space, a duct for the discharge of the said 
Water-of-condensation from the said deliv 
ery end-box to the said water space, and a 
steam and air trap on the said duct, a third 
stage ejector, a pipe connection whereby the 
said third-stage ejector can withdraw the air 
and uncondensed steam from the said con denser-evaporator, a condenser-evaporator 
for condensing the steam from the said third 
stage ejector and Subsequently re-evaporat 
ing the resulting water-of-condensation, 

3 

means for discharging the air contained in 
this steam between the said condensing and 
the said re-evaporating, the said last-men 
tioned condenser-evaporator being formed 
with a receiving end-box and a delivery end 70 
box with a tubular body between them hav 
ing a steam space and a water space, a duct 
for the discharge of the said last-mentioned 
Water-of-condensation from the said last 
mentioned delivery end-box to the said last 
mentioned water space, and a steam and air 
trap on the said last-mentioned duct. 
I hereby sign my name to this specifica 

tion. 
JAMES GEORGE WEIR. 
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