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1,215,32 Specification of Letters ratent, Patented Feb. 6, 1917. 
Application filed June 22, 1915. Serial No. 35,647. 

To all whom it may concern: 
Beit known that I, MAURICE LEBLANC, a 

citizen of the Republic of France, residing 
at Wal-sur-Seine, Croissy, Seine-et- Cise, 
France, have made a new and useful Im 
provement in Ejectors, of which the follow 
ing is a specification. 
This invention relates to ejectors and has 

for an object to produce an efficient ejecting 
apparatus having a high ratio of compres 
SIOI. 
A further object is to provide a multi 

stage ejector, which is capable of operating 
in withdrawing air or non-con 

densable vapors from a condenser or similar apparatus and is capable of maintaining a 
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relatively...high vacuum in the condenser or 
the apparatus from which the non-condens 
able vapors or fluids are withdrawn. m 
A further object is to produce an ejecting 

apparatus which is simple in construction 
and is capable of operating effectively with 
a minimum amount of motive or impelling 
fluid, for convenience of description herein 
after termed steam, in compressing an elas 
tic fluid, such as air, from a relatively low 
to a relatively high pressure. 
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These and other' objects, which will be 
made apparent throughout the further de 
scription of the invention, are attained by . 
means of E. ratus embodying the features herein described and illustrated in the draw 
ings accompanying and forming a part 
hereof. ; : 
In the drawings; Figure 1 is a more or 

less diagrammatic sectional view illustrat 
ing an ejecting apparatus embodying my 
invention. 

Fig. 2 is a view corresporting to Fig. 1 
showing the ejecting apparatus operatively 
connected to a surface condenser. Fig. 3 is a curve showing different quan 
tities of steam necessary for operating the 
ejecting apparatus having different ratios of 
compression in the different stages. 

It has been proposed to employ ejectors as 
vacuum pumps or for withdrawing non-con 
densable gases from condensers. The ad 
vantages of such an arrangement of appa-. 
ratus are apparent and result primarily from 
the fact that there are no moving parts em 
ployed in an ejector and consequently it does 
not need special and constant care. An ejec 
tor operating as a vacuum pump trust.com 
press air or the non-condensable vapors 

withdrawn from the condenser from an ab 
solute pressure corresponding to 30 M. M.'s 
of mercury or approximately of a pound 
absolute to atmospheric pressure, or to ap 
proximately 143 pounds absolute, or 760 M. 60 
M.'s of mercury. In other words, the ratio . 
of compression of Such an apparatus oper 
ating under such conditions is approxi 
mately the same as would be encountered in 
compressing air from atmospheric pressure 65 
to approximately 435 pounds above atmos 
phere. So far as I know, no simple and 
commercial ejecting apparatus has been pro 
duced up to the time of my present invention 
for handling such high, ratios of compres- 70 
sion as those described. . . . . 

Various ejecting apparatus have been pro-. 
posed for the purpose of overcoming the 
difficulties encountered with ejectors for use 
as vacuum pumps. For example, two or 75 
more ejectors have been arranged in series 
in such a way that the mixture of steam and 
the fluid ejected is discharged from each 
ejector to the next ejector of the series. In . 
all such apparatus the separate ejectors of 80 
the series operate with relatively large ratios 
of compression and the result is that the 
second and subsequent ejectors of the series 
have to employ large quantities of the steam 
for the purpose of compressing and remov. 85. 

... ing not only fluid ejected by the preceding 
ejector but also the steam or ejecting fluid. . . 
employed in the preceding ejectors. As a 
result, the efficieney of such apparatus is so 
low as to be prohibitive. 90. 
In order to reduce the amount of steam 

necessary for operating the second and sub 
sequent ejectors of the series, it has been 
proposed to employ a separate condenser be 
tween each ejector of the series for the pur- 95 
pose of condensing the steam employed as 
motive fluid in each ejector of the series and 
of thereby relieving the second and subse 
quent ejectors of the burden of removing 
the steam as well as the fluid to be ejected, 100 
which is discharged from the next preceding 
ejector. Such apparatus fulfils its purpose but it is complicated, expensive to manufac 
ture and to maintain, and introduces new 
difficulties, not encountered in, simple eject- 105 
ing apparatus, . : - 
My invention, therefore, is to produce a 

simple and effective ejecting apparatus, 
which is adapted to operate effectively and 
to accomplish, with a minimum amount of 19 
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steam, the desired compression of the fluid 
to be ejected. The apparatus illustrated as 
an embodiment of the invention comprises 
a multi-stage ejector in which the separate 
ejectors operate in series and are so pro 
portioned and arranged that the ratio of 
compression of the first ejectol is small in 
comparison with that of the second or sub 
sequent ejector. 
The ejecting apparatus shown in the 

drawings includes two ejectors, the first of 
which receives the air or non-condensable 
fluid from a condenser or vessel to be evacu 
ated and the second receives the mixture of 
the fluid ejected and motive fluid discharged 
from the first. For convenience of descrip 
tion, the second ejector may be termed the 
principai ejector, while the first may be 
termed the augmenting ejector. If the ra 
tio of compression of the first or augment 
ing ejector is small, it will operate with 
high efficiency and the quantity of steam 
employed in proportion to the quantity of 
air renovel from the condenser or vessel to 
be evacuated will be small; consequently 
the total quantity of fluid lischarged by it 
to the second or principal ejector will not 
be large in proportion to the amount of air 
or non-condensalle fluid ejected. 

For example, to remove 10 kilos (approxi 
mately 22 pounds) of air per hour from a 
condenser or vessel having an internal pres 
sure corresponding to 30 M. M.'s of mercury 
(approximately .6 of a pound absolute) 
and to compress this air to a pressure cor 
responding to 100 M. M.'s of mercury (ap 
proximately 2 pounds absolute), the first 
ejector will employ about 20 kilos of live 
steam. The total quantity of fluid dis 
charged from this first ejector will there 
fore be 30 kilos and it will be necessary to 
compress this quantity of fluid to atmos 
pheric pressure in the principal ejector of 
the series. The quantity of fluid delivered 
to the principal ejector is therefore greatly 
diminished below what it would be if the 
two ejectors of the series were operating 
uiller the same compression ratio, and the 

... second ejector is capable of compressing 

55 

and removing, with comparatively high ef 
ficiency, the relatively . Small I juantity of 
fic elivered to it. 
Theory and experience demonstrate that 

increasing the compression ratio of the first 
or augmenting ejector necessitates an in 
crease in the amount of fluid discharged by 
the organized apparatus, and even if the 
corression ratio of the second ejector is 
re?tice.g. a '; 'rt's on?ling : ) is tint by increas 
ig is cirit, rission r:tic of this first, 'it' toi". 
to live steam necess; ry in the second 
eiector, for a 'complishii is the coin ression 
(of the mix ire of flii is dischariyet fron 
the first citietor, increases rapictly with an 

5 increase in tie iatio of cont. I'ession of the 
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first ejector of the Series, and as a result the efficiency of the organized ejecting appa 
atus is materially reduced. 
The curve in Fig. 3 graphically illus 

trates this. It shows the different amounts 7C, of stealan necessary, in apparatus such as 
illustrated in Fig. 1, for ejecting or with ilrawing a given quantity of eiastic fluid 
from a region of low pressure--.6 of a 
pound a solite-and discharging it at at 5 
Inospheric pressire when different ratios of 
col) pression are employed in the augment 
ing or first ejector with relation to the ratio 
of compression employed in the principal 
ejector. 
'ate steam or motive fluid in kilos and the 
abscissa the quotients resulting by dividing 
the ratio of compression of the augmenting 
or first ejector by the ratio of compression 
of the principal or second ejector. 

Reference to the curve will show that if 
the ratio of compression of the augmenting 
ejector is 1/ct of the ratio of compression 
of the principal ejector, approximately 800 
kilos of steam will be necessary for accom- 90 
plishing the compression of elastic fluid; 
whereas, if the ratio of compression of the 
a tigmenting ejector is increased to 1/l of 
that of the principal ejector, the quantity 

In this figure the ordinates indi- 80 

85 

of steam necessary for accomplishing the 95 
Sane compression will be approximately 
1,200 kilos. From this it will be seen that 
the quantity of steam increases rapidly as 
the compression ratio of the first or aug 
menting ejector is increased with relation 100 
to that of the second or principal ejector. 
In carrying out my invention, I therefore 
so construct the apparat is that the ratio 
of compressioh of the principal ejector is 
relatively large as compared with the ratio 105 
of compression of the augmenting ejector. 
Reference t the curve slows that there is 
a minimit in fatio of compression which can 
be employed in the first ejector and that 
afte’ that minimum is reached a further I 10 
decrease in the ratio of compression of the 
first ejector occasions a falling off in the 
e?hiciency of the apparatus. It may be well 
to state that high coln pressions absolutely 
'annot he oltained with a single ejector 115 
and that while the curve is approximately 
correct in showing the rise in the amount 
of steam enployed as the size of the first 
ejector is reduced below the determined 
minimum, Stich apparatus could not per- 120 
for in the work for which it is designed. 

II Fig. 1 of the drawings I have shown an 
eject it g :alparat is including two ejectors 4 
all 5, the latter of which may he terned the 
1-incipal ejector. As illustrated, the ejector 125 

- incicles a plu'ality of divergent or ex 
pating nozzles (5 which receive motive fluid 
fi'il a steal channel 7 and which, after 
expanding the steam to the desired pressure, 
disch: rge it through a receiving or mixing 130 
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sage, which as illustrated, consists of a cons vergent divergent tube serving as a combined 
combining tube and diffuser. The receiving 
chamber 8 is provided with a port 10, which 
is adapted to communicate with the con 
denser or vessel to be evacuated. 
The discharge end of the augmenting 

ejector 4 or the divergent end of the tute 9 
communicates with and delivers the ruid. traversing it to the inlet end of the combin 
ing tube 11, which forms a part of a con 
vergent divergent working passage of the 
principal ejector 5. As illustrated, the tube 
9 projects into the upper end of the converg 
ing tube 11 and is surrounded by a series of 
divergeit or expanding nozzles 12 which re 
ceive steam or motive fluid from a steam 
chamber 13 and which, after expanding the 
steam to the desired pressure, discharges it in 
converging streams into the combining tribe s s 

11. The discharge end of the combining 
tube communicates with a convergent di 
verging tube or diffuser 14, which is 
alined with and forms a part of the con 
vergent divergent working passage of the 
ejector 4 and communicates with the atmos 
phere or with the region into which the ejector discharges. 
A plurality of orts or nozzles 15 are 

shown around the discharge end of the tube 
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11 and located between it and the adjacent 
wall of the tube 14 and in the vicinity of the 
throat of the tube 14. These ports or nozzles 
15 communicate at their outer ends with the 
atmosphere or with the region into which 
the ejecting apparatus discharges and are. 
adapted to admit a sheath of fluid or air to 
the interior passage of the ejecting appa 
ratus for the purpose of varying the effective 
throat of the ejector 5 to meet the varying 
conditions encountered during the operation 
of the ejecting apparatus. In ejectors operating under high degrees 
of compression it is essential to accurately 
design the fluid passages for the amounts of 
fluid traversing them and consequently vari 

55 

ations in the pressure dif the fluid at the inlet 
... end of the ejector or variations in the amount 
50 

cause the apparatus to operate unsatisfac 
of fluid traversing the ejector will either 

torily or render it ineffective. If it is con 
sidered that the pressure p is to be main 
tained in the chamber 8 and that the pres: 
sure P is the pressure existing at the dis 
charge end of the ejecting apparatus, it will 

- EPE that the dimensions of the dif 
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stood that if an ejector, such as illustrated, is designed to obtain a high degree of comprest 
'sion in ordinary service its dimensions will 
not be suitable for starting or for operation 
when the pressure p is varied. 

chamber 8 into a E. divergent pas 

parts of the ejector will be a function 
of the ratio. It will therefore be under 

1216,321 w B 

At the moment of starting the ejector the 
pressure in the chamber 8 is equal to the 
pressure P, and consequently the steam issu 
ing from the nozzles 6 is over expanded, for 
the pressure existing in the chamber 8 and 
the nozzles does not operate efficiently. On 
the other hand, the density of the fluid en 
trained in the chamber 8 is much greater 
than under normal operating conditions and 
hence a larger quantity of fluid is delivered 
to the ejector 5than is the case under nor 
mal operating conditions. If the throat of 
the combined tubes 11 and 14 has been de 
signed for normal operating conditions, it 

70 

75 

will be too small for starting and the ejector 80 
will either be started with difficulty or will 
not start at all, due to the choking at the 
throat. If, on the contrary, the throat of the 
combined tubes 11 and 14 is designed to ac 
commodate the flow of fluid, encountered 
during St. operation it will be too large to operate effectively during the nor 
mal operating conditions and as a result 
breaking down will occur, by which is meant 
that momentary equalization will take place 
between the pressure at the outlet of the tube 
14 and the inlet of the tube 11, which will 
render the apparatus ineffective. If the 
throat of the combined tube is not of suffi. 
cient area to pass the fluid encountered dur 
ing the starting operation but even, so is too 
large for the amount of fluid delivered to it 
during normal operation, the fluid will not 
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fill the tube and as soon as this condition ex 
ists eddies will be formed within the stream 
of fluid which will interfere with the opera 
tion of the apparatus and will ordinarily ré. 
sult in breaking down. These difficulties 

100. 

could be avoided if the walls of the diffusef 
14 or of the combined tubes 11 and 14 could 
able them 
the fluid ch - ... ' - ' 
sult, however, is obtained 
nozzles 15 in the combined tubes 11 and 14. 

imm traversing them. This re 

and locating them at the place where the . 

105. be made elastic f such a manner as to ens. 
mold themselves at all times to . " 

y providing the 
lio 

fluid.com riversing thtubes tends . detach itself from the walls when insufi 
cient fluid is delivered to fill the tube. . . . 
Under such conditions - these indizzles de 
liver fluid to the tubes in the form of a sheath and thereby in effect, automatically 
proportion the area of the throat in accord 
ance with the amount of fluid traversing the 
tube 11. This sheath will act as an elastic 

als 

120 wall and will prevent the column of fluid. 
issuing from the tube 11 from expanding 
and thus giving rise, to eddies 
the tendency for the apparts to break 
down. These nozzles not only deliver the 
filling sheath of fluid to the condenser, but 
during the operation of starting excess fluid 
is discha 

25 

if froin-them and as a result the 
effective area of the throat of the combined tibesii and it wife autonistiedly varied iso 
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to suit all existing conditions of fluid flow, 
and the apparatus will not only be self 
starting, but will operate efficiently under 

O 

normal operating conditions. The nozzles 
15 may be replaced by a single annular noz 
zle if desired. The nozzles 12 nay also be 
replaced by a single annular nozzle, if de 
sired. 

In Fig. 2 I have illustrated the ejecting 
apparatus as applied to a surface condenser 
20. In such an installation the chamber 8 

5 

20 

25 

30 

35 

is placed in communication with the air or 
non-condensable fluid off-take of the con 
denser. It will however be apparent that 
ejecting apparatus embodying my invention 
may be employed in connection with any 
type of condenser. - 

in the drawings I have shown a pipe 21 
for delivering live steam or motive fluid to 
the chamber 13, of the principal ejector 5, 
and a valved pipe 22 between the chamber 13 and the chamber 7 of the augmenting ejector. 
It will, however, be understood that the 
main steam supply may be delivered directly 
to the chamber 7 and that the convergent 
divergent tube 9 may be made in two parts, 
one converging and one diverging, that the 
tubs 11 and 14 may be replaced by a single 
tube and that various changes, modifica 
tions, substitutions, additions and omissions 
may be made in the apparatts without de 
parting from the spirit and scope of the in 
vention as set forth in the appended clains. 
What I claim is: 
1. In combination in an ejecting appara 

tus, a principal ejector comprising a com 
bined combining and diffuser tube having an 
inlet to which fluid to be ejected is delivered, 
and at least one expansion nozzle for deliv 
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ering fluid to said tube, and an augmenting 
ejector having a relatively expansive small 
ratio of compression compared to the ratio 
of compression of the principal ejector ar 
ranged to communicate with the source of 
fluid to be ejected and to discharge both the 
fluid ejected and the motive fluid delivered 
to it to the inlet of the principal ejector. 

2. In an ejecting apparatus, a plurality of 
steam actuated ejectors arranged to operate 
in series on the fluid to be ejected, the first ejector of the series communicating with the 
source of fluid to be ejected and having a 
relatively low ratio of compression as conn 
pared to the ratio of compression of the sec 
ond ejector of the series. 3. An ejecting apparatus including an 
ejector- comprising it 'convergent divergent 
tube commitnicating at its inlet with a source 
of fluid to be ejected, an expansion nozzle 
for delivering expansion notive fluid to said 
title and a source of notive fluid supply 
continuunicating with saic nozzle, and a sec 
ond expansive flitiki actuated ejector commu 

65 
nicating with the ottlet of th: the of the 
first ejector and having a relatively large 

1,215,321 

ratio of compression as compared to the ratio 
of compression of the first ejector. 4. An ejecting apparatus including 
steam actuated ejector communicating with 
a source of fluid to be ejected and having a 
relatively low ratio of compression, a sec 
ond steam actuated ejector communicating 
with the outlet of the first ejector and re 
ceiving therefrom the fluid ejected and the 
steam employed in the first ejector and hav 
ing a relatively high ratio of compression. 

5. A vacuum pump comprising a plural 
ity of fluid actuated ejectors operating-in se 
ries, on fluid to be ejected, the first of said 
ejectors communicating with the vessel to 
be evacuated and having a relatively low 

the series receiving all of the fluid traversing 
the first ejector and comprising a convergent 
divergent passage to which the fluid dis 
charged from the first ejector is delivered, 
and an expansion nozzle for delivering ex 
pansive motive fluid to the passage, said sec 
ond ejector having a relatively high ratio 
of compression. 

6. In combination with a condenser, a 
vacuum pump comprising two ejectors op 
erating in series, the first of said ejectors in 
cluding a convergent divergent passage, a 
mixing chamber communicating with the 
inlet end of said passage and with the con 
denser; and a plurality of motive fluid sup ply nozzles projecting into said mixing 
chamber for delivering motive fluid to said 
passage, the second ejector of the series com 
prising a convergent divergent passage com 
municating at its inlet end with the dis 

70 
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ratio of compression, the second ejector of . 

85 

90 

95 

00 

charge end of the first mentioned passage 
and having at a point intermediate its ends 
openings communicating with the discharge 
end thereof, and a series of expansion noz 
zles surrounding the discharge end of the 
first mentioned passage for delivering mo 
tive fluid to the second mentioned passage, 
the ratio of compression of the first ejector 
being small with relation to the ratio of com 
pression of the second ejector. . 

7. In combination with a condenser, a vacuum plimp comprising two ejectors ki 
ally alined and arranged to operate in series, 
the first consisting of a convergent combin 
ing tube having an inlet for fluid to be eject 
ed, a divergent diffuser and at least one di 
vergent nozzle for discharging motive fluid through said convergent divergent member, 
the second ejector consisting of a convergent 
combining tube, the large end of which sur 
rounds the outlet end of the divergent dif 
fuser of the first ejector, divergent nozzles 
surrounding the outlet end of the divergent 
diffuser of the first ejector, for delivering 
motive fluid to the second ejector, means for 
delivering motive fluid to said nozzles, and a 
diffuser communicating with the combining 
tube of the second ejector, the ratio of com 

10s 
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ression of the first ejector being materially. 
ess than the ratio of compression of the 
second ejector of the series. 

8. An air pump comprising a number of 
divergent nozzles coöperating with a single 
combining tube and a diffuser for initially 
compressing air to be compressed, a second 
set of divergent nozzles coöperating with a 
second combining tube, and a second diffuser 
both axially a lined with the first combining 
tube and diffuser and communicating there 
with, and means for deliyering steam to 
both sets of nozzles, said second set of 
nozzles and coöperating combining and dif 
fuser tubes having a materially greater com 
pression ratio than that of the first set of 
nozzles and coãperating and combining and 
diffuser tube. 

9. In combination with a condenser, a 
vacuum pump comprising an ejector having 
a relatively low ratio of compression con- . 
municating with the air offtake of the con 
denser and having a convergent divergent 
working passage, and an expansion nozzle 
for delivering motive fluid to said passage, 
a second ejector having a relatively high 
ratio of compression and provided with a 

80. 

. . nozzles. 
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45 

convergent divergent working passage com 
municating with the outlet of the first men 
tioned working passage and provided with 
means for varying the effective throat there 
of in response to variations in the amount 
of fluid delivered thereto, an expansion noZ 
zle for delivering motive fluid to the work 
ing passage of the second ejector, and means 
for delivering motive fluid to both of said 

10. In combination in an ejecting appa 
ratus, two ejectors. operating in series, the 
first ejector of the series communicating 
with the source of fluid to be ejected having 
a relatively low ratio of compression, the 
second ejector of the series receiving all the 
fluid discharged from the first ejector, and 
having a convergent divergent working pas 
sage provided with means for varying the 
effective throat thereof in accordance with 
variations in the amount of fluid passing 
therethrough, a series of expansion nozzles 
for delivering motive fluid to said passage 
and means for delivering motive fluid to said 
nozzles, said second ejector having a rela 
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tively high ratio of compression. 
11. In combination with a condenser, an expansive-fluid actuated ejector comprising 

an inlet passage communicating with the air 
offtake port of said condenser, a divergent 
nozzle for expanding and delivering motive 
fluid, a combining and diffusion tube com 
municating with said inlet passage and re 
ceiving the expanded motive fluid delivered 
by said nozzle, a second expansive-fluid 
actuated ejector having a ratio of compres 
sion materially greater than that of the first 
ejector and comprising a diffuser communi 

1,215,32. 

cating with the outlet of the first ejector, a 
divergent nozzle for expanding and deliver 
ing motive fluid into and through the dif 
fuser, and means for delivering expansive 
motive fluid to the nozzles of both ejectors. 

12. In combination with a condenser, an 
ejecting apparatus for withdrawing air and 
non-condensable vapors from the condenser, 
comprising two expansive motive fluid actu 
ated ejectors operating in series, the first 
ejector of the series comprising a combining 
and diffusion tube and at least one expansion 
nozzle of gradually increasing area from the 
throat to the outlet thereof, for expanding 
motive fluid to substantially the pressure at 
the inlet of the combining and diffusion tube 
and for discharging the expanded fluid into 
the combining and diffusion tube, the second 
ejector comprising a combining and diffu 
sion tube, and at least one expansion nozzle 
gradually increasing in area from the throat 
to the outlet thereof, for expanding motive 
fluid to substantially the pressure at the in 
let of said last mentioned combining and dif 
fusion tube, and means for delivering ex 
pansive motive fluid to the nozzles of both 
ejectors, the second ejector of the series hav 
ing a materially greater ratio of compression 
than that of the first ejector of the series. 

13. In combination in an ejecting appara 
tus, an ejector including a combining and 
diffusion tube, communicating at its inlet end 
with the source of fluid to be ejected, and at 
least one nozzle having gradually increasing 
areas from the throat to the outlet thereof 
for expanding motive fluid to substantially 
the pressure of the fluid at the inlet of the 
combining and diffusion tube and for dis 
charging the fluid so expanded into and 
through said tube, a second ejector of a ma 
telially greater ratio of compression than 
the first ejector, operating in series with the 
first ejector and including a combining pas 
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sage communicating with the outlet of the 
first ejector, and at least one nozzle gradu 
ally increasing in area from the throat to 
the outlet thereof for expanding motive 
fluid to substantially the pressure at the in 
let of the combining passage, and for dis 
charging the fluid so expanded into and 
through said passage and means for deliver 
ing expansive motive fluid to the expansion 
nozzles...of both ejectors. 

14. In combination in an ejecting appara 
tus, an ejector including a combining and 
diffusion tube communicating at its inlet end 
with a source of fluid to be ejected, and at 
least one nozzle gradually increasing in 
area from the throat to the outlet thereof for 
expanding motive fluid and for discharging 
the expanded fluid into and through said 

O 
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20 

125 

combining and diffusion. tube, a second 
ejector of materially greater ratio of.com 
pression than the first ejector. operating in 
series therewith and comprising a combin. 130 
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ing passage communicating with the outlet 
of the first ejector, at least one nozzle gradu 
ally increasing in area from the throat to 
the outlet thereof for expanding motive fluid 
and for discharging the expanded motive 
fluid into and through the combining pas 
sage, and means receiving combined fluid 
media from the combining passage for re 
ducing the velocity of the connbined media 
passing therethrough and thereby increasing its pressure. 
* 15. In combination in an ejecting appara 
tus, an ejector including an inlet passage, a 
nozzle gradually increasing in area from the 
throat to the outlet thereof for expanding 
motive fluid to substantially the pressure ex 
isting in said passage, a combining and dif 
fusion tube coal municating with said pas 
sage and receiving the motive fluid dis 
clarged fronn saic nozzle and the entrained 
fluidine it in frou said passage, a second. 
ejecting evice (if materially greater conn 

s 

so 

pression ratio thali said ejector, and includ ing a combining passage communicating 
with the outlet of Said ejector, a nozzle of gradually increasing area from the throat to 
the outlet thereof for expanding motive 
fluid, to substantially the pressure normally 
existing at the inlet of said coli bining pas 
sage, neans receiving the expanded fluid 
issuing from Stuid last leiitioned nozzle and 
the medium entrait ('d thereby and for effect 
ing a conversion of the kinetic energy of the fluid Inedia passing therethrough into po 
tential eriergy as represented by an increase 

1215,321 

in pressure, and means for delivering ex 
pansive inotive fluid to the nozzles of said ejector and ejecting device. , 

16. In combination in an ejecting appara 
tus, an ejector comprising an inlet communi 
cating with a source of fluid medium to be 
exhausted, a nozzle of gradually increasing 
area from the throat to the outlet thereof for 
expanding motive fluid to substantially the 
pl’essure normally existing in said inlet pas 
sage, a combining and diffusion tube commu 
nicating with said passage and receiving the 
motive fluid discharged from said nozzle and 
cntrained fluid medium from said passage, a 
second ejecting device having a ratio of com 
pression materially greater than that of said 
ejector, and including a combining passage 
colnniunicating with the outlet of the 
ejector, a nozzle of gradually increasing area 
from the throat to the outlet thereof for ex 
panding motive fluid to substantially the 
pressure existing at the inlet of the combin 
ing passage, and means communicating with 
said passage, and receiving the expanded 
motive fluid issuing from said nozzle and the 
entrained fluid medium from said passage 
for effecting a conversion of kinetic energy 
of the fluid media passing therethrough into 
potential energy as represented by an in 
crease in pressure, and means for delivering 
expansive notive fluid to the nozzles of said 
ejector and ejecting device. - 
In testimony whereof Ilave hereunto sub 

scribed my name this 28th day of May. 1915. 
MAURCE LEBIANC. 
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It is hereby certified that in Letters Patent No. 1,215,321, granted February 6, 
1917, upon the tipplication of Maurice lebla iic, of Val-sur-Seine, Croissy, Franco, 
for an improvement in 'Ejectors,' orrors appear in this printed specification 

requiring correction as follows: Page 4, line 10, claiii 1. left re' the word fluid" insert 
the word expansive; same page and claim, line 41, strike out the word ' expansive’; 

same page, line 50, claii. 2, before the word "fluid" cance the article 'the'; 
same page, line 60, lair 3, for the word ' expansion real erythin if : x ind that the 
said letters Patent sluiuld he road with thes) corrections therei thut, the same 

may conform to the record of the case in the Patent, tic: 
Signed and soaled this 20th day of March, A. D., 1917. 

SEAL.) F. W. H. CLAY, 

Cl. 230-13. Acting Commissioner of Patents. 


