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7:b dºuthon it may concern: 
Beit known that I, MAURICELEBLANC, a citizen of the Republic of France, residing 

in Paris, France, have invented certain new 
5 and useful Improvements in Jet Apparatus, 
ofºwhich the following is a specification. • 
This invention relates to an improvement 

in pumps and specially in apparatus of 
whieh the purpose is, to entrain any fluid by 10 any another liquid projected at high speed 

: solas to cause the fluid to pass fromone re 
ceiver into another wherein the pressure is 
higher than in the first receiver. 
My invention may employwaterns a mo 

tive liquid, but it is not limited to water and may employother motive liquids. 
Apparatus of this kind may be regarded 

as composed of three parts. In the first, con 
sisting of one or several, nozzles, a. high 
speed is communicated to the motive liquid. 
n the second, which may be called the 

mixer, the motive fluid entrains the second 
fluid by friction. In the third, which may 
be called the diffuser, the mixed fluids trans 

5 form the kinetic energy into the work of compression. 
the jet pump according to this invention 

, is characterized by the particular arrange 
ment ofits nozzles and its mixer and this 
arrangement will be described with refer 
ence to the accompanying drawings. 
Figure 1is a cross section of the apparatus 

on line 4-4 of Fig. 2 which is a longitudinal 
, , section of the apparatus. • 
235 : Since the entraining of one fluid by the 

other can ondy be dueto friction, the motive fluid is projected through a considerable 
number dº nozzles a a* aº, of which the de 
livery orifices bare situated at the entrance 
of the diffuser Aas shown in Fig. 1. This 
arrangement admits of developing as much 

; asmay be desired the surface of the motive 
: stream, the friction with which is to serve 

« the purpose in question. These nozzles 
45 aº, gº, a" are arranged so that their delivery 

orifices are uniformly distributed over the 
cross section of the entrance to the diffuser 
A (Fig. 1), in order that the fluid stream 
:° diffuser may be as homogeneous as possible. But if the orifices of these mo 
tive nozzles were ; all on one plane the 
streams : from the nozzles of the out 

« side zone would expand during the entrain 
* , , ing of the other fluid in proportion as the 
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iction; they would thus form a sereau 
which would prevent the surrounding from penetrating into the central portidº 
the mixer. Experience has shown that in 
such an arrangement all of the stre 
have as a single stream the surface of wiki 
is channeled. The central streams Haw practically no entraining effect. In ordºt. 
avoid this objection thenozzles are arrariº 
in concentric zones in successive planés represented in Fig. 2. In this figure 
supposed by way of example that theresare 
24 nozzles alike distributed on the circum 
ferences of three concentric circles, namiºly a circle offournozzles a, a circle ºféro 
nozzles a* and a circle of 12 nozzles a". h. : : 
apertures of such nozzles are situated inºthe W 
planes 1-1, 2-2, 3-3 at different à 
tances from the entrance to the diffuserºthe plane 1-1, which contains the orifices of the 
central nozzles aº, is the farthest from:the 
entrance to the diffuser: The plane 2-3, 
containing the orifices of the nozzles ofºthé 
intermediate zone a", is at an intermediate 
distance; while the plane 3-3, containsi 
the orifices of the outside zone of nozzlegaº, 
is the nearest to the entrance of the diffiser proper Awhich entrance may be said to be 
situated in the plane 4-4. tº 
The fluid which is to be entrained by the 

motive streams issuing from the four den 
tral nozzles a" comes in contact with étaid : Streamsby passing through the spaces be 
tween the other nozzles a*, a", or the tubes 
carrying the nozzles asis indicated by ar 
rows, 5. The cross section of these spèces 
remains constant and cannot be obstructed 
by the Spreading of the streams issuing front 
the nozzles of the two surroundingzones 
a°, a". If the section of these spacesis suf 
ficiently large for a fluid drawn in to triv 
erse them at a low speed, this fluid coßes 
intô contact with thestreams issuing frºpm \ 
the central nozzles as if they alone existed. 
The distance between planes 1-1 and 2-2 100 
should be such that these central streamson 
arriving at the plane 2 have entrained that 
mass offluid which they are capable ofºn- Y 
training; and their action is not affected by , : 
the fact that the streams issuing from: 105 : 

d of the motive fluidis reduced by the 55 
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intermediate zone of nozzles forme a scrºen 
around the first-named streams. The frºid to be entrained by the streams issuing from 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  



thenozzles dºof the intermediate zone connes 
in contact with these streams after haying passed through only the spaces ofinvariable 
seetion between the noales of the outside 

5 zone, following the course indicated by the 
arrows 6. en the motive fluid issuing 
from the nozzles of the intermediate zone 
arrives at plane 3-3 it has also entrained 
all the mass of fluid which it is capable of 

10 entraining and its action will not be af 
fected by the fact that the surrounding 
fluid 1s prevented from flowing toward these 
streams. Finally the fluid to be entrained 
º the streams issuing from the nozzles of 

15 the outside zone comes into contact with 
these streams by : alQng paths, such 
as those represented by the arrows 7. 
Owing, therefore, to this particular arrange 
ment of the mixer the fluid to be entrained 

20 comes into contact with the streams of the 
central zone as easily as with those of 
the outside zone. In this manner not only 
is the available surface for friction 
thoroughly used, but there is forwarded into 

25 the diffuser the resultant stream which is 
homogeneous and has very approximately 

- the same speed at all points. is is an es 
sential of good output of the diffuser. 

In Figs. 1 and 2 there are twenty-four 
30 nozzles distributed in three concentric zones. 

It will be understood that this number has 
been selected merely as an example and that 
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the number of aozzles and of zones may be 
"zº is desirable. N .. - aving now particularly described and 
aecertained the nature of my said invention 
and in what manner the same is to be per 
formed, Ideclare that what Iclaimis:- 1. A jet apparatus provided with a num 
ber ofjet nozzles distributed in concentric 
zones in successive planes in such a manner 
that the delivery orifices of the nozzles are 
farther from the entrance to the diffuser the 
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nearer the axes of the nozzles are to the axis. 
of the diffuser and through which the mo 
tive liquid is projected. 

2. Ajet : having numerous mo tive liquid, tubes provided with contracted 
orifices which are of various distances from 
the entrance to the diffuser, the orifice of 
the innermost tubes bei the farthest 
therefrom and the distances between the ori 
fices of the remaining tubes and the en 
trance to the diffuser diminishing toward 
the outermost tubes which have their orifices 
nearest said diffuser entrance. • 
Inwitness whereof I have hereunto signed 

my name this 16th day of March 1910, in 
the presence of two subscribing witnesses. 

MAURICELEBLANC. 
Witnesses: 

H.C. Coxs, 
P. LRBLANC. 
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