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To fill thor, it may conce in: 
Be it known that we, Eyl i, joss E and WIL 

HELAI (ENSECKE, both subjects of the Eun 
peror of Germany, and residents of Chariot 
tenberg, Germany, have invenied certain 
new and useful inp'ovements in Nozzies, of 
which the following is a specification. 

Oli' invention relates to improvenients in 
nozzles for instance of the type used in so 
called jet coln pressors or apparatus. 
appa'atus as is well known commonly coln 
sist of a nozzie in which the energy is con 
verted from potentiai into kinetic energy, a 
Inixing chamber in which the driving me 
dium is mixed with the driven medium), and 
a diffuser in which the energy is converted 
back from kinetic to potential energy. The 
present invention is particularly designed 
for jet compresso's in which a suction takes 
place from a chamber in which a high vacu 
um exists and in which the driven medium, 
in consequence, travels at a speed far be 
yond that at which roaring or other sound is 
produced and known as the critical speed. 
In apparatus of this kind it is necessary, in 
order to secure a maximumly effective op 
eration, that the current or flow gf the driv 
ing medium be free from disturbances. It 
is well known that the possibility of the fol'- 
mation of sound waves or condensation 
shocks exists when the above mentioned 
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critical speed is exceeded, which disturb 
ances when present seriously interfere with 
the operation of energy conversion. Such 
disturbances appear particularly at that 
point where the mixture of the driving me 
lium and the driven medium takes place. 
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The present invention has for its object 
to obviate these objections and to this end 
provides a means for imparting a rotary 
motion to the vapor which expands in the 
nozzle, after said vapor has reached a speed 
which is greater than the above mentioned 
critical speed. By this means a disturbance 
of the flow through the formation of Sound 
waves or shocks is eliminated or reduced to 
a minimum. In existing types of jet com 
pressor's these disturbances are materially 
present and in the main account for the low 
efficiency of operation of such apparatiis. 
The effect of the present arrangement is, 

that without perceptible inci'ease of fric 
tion in the nozzle, the expansion can be car 
ried to an extraordinary low point and the 
suction and driving capacity very conside 
ably increased. It is essential that the vo 
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tation of the current does not begin until 
after the critical speed has been exceeded. 
(therwise an advantageous result would not 
be obtained, because if the means for rotat 
ing the carrent were located in advance of 
that point at which the critical speed is 
1'eached that is where the nozzle is of small. 
'est cross-section, only increased friction 
would 'estalt without improving the driving 
capacity. 
The ai'i'angement further effects an im 
'ovement in the operation of the diffuser. 

Recent experiments have shown that in con 
sequence of the high vapor speed, a detach 
ing of the current from the wails during the 
passage from the converging to the diverg 
ing part of the diffuser can easily occur. In 
consequence of this a formation of. eddies 
occurs which reduces the operative efficiency 
of the apparatus. The centrifugal force 
generated through the above mentioned ro 
tation prevents in an effective manner such 
: detaching of the currents, 

Reference is to be had to the accompany 
ing drawing in which 

Figure 1 is a diagrammatic sectional rep 
resentation of an example of our improve 
ment, and Fig.2 is a diagrammatic end view 
thereof, " . 

in the said illustration a is the nozzle in 
which the expansion of gases or vapor takes 
place and which has it smallest cross-section 
at b, from which point said nozzle gradually 
increases in cross-sectional area in the same 
ratio in which expansion takes place. Ac 
cording to the present invention blades or 
ribs d spirally arranged about the axis of 
the nozzle are located in the conically en 
larged portions thereof and extend from ap 
proximately the point a of said nozzle to 
wa'd the outlet end and may consist of a 
separate unit or body adapted to be insert 
ed into said nozzle or be simply formed in 
tegrally there with. The reference character 
?: indicates approximately the point at which 
the current exceeds the critical speed and at 
which rotation by ineans of the blades or 
ribs of may begin. The said blades or ribs d 
in whatever form may extend up to the out 
jet end of the nozzle as in the illustration 
but this is not absolutely essential and is 
only an example. 
The invention is also capable of being 

used in other structures in which the noz 
zle is employed for changing potential en 
ergy to kinetic energy such as steam tur 
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bines, tui'?) line ;) to Wel's, etc., and in ail cases 
is adapted to increase the efficiency of op 
eration. 

Warious modifications in the for in shown 
and described ) lay be inade within the scope 
of the claims without departing fi'ot a the 
spirit of till invention, 
We ("jiha:- , 
i. The combination of a steam nozzle or 

the like, and means within said nozzle for 
imparting a rotation to the current passing 
therethi'ough, said in eans extending from a 
point located at a distance inwardly from 
the inlet end of said nozzie toward the out 
let thereof aid beginning Sibstantially at 
the point at which the cri i speed of the 
current is exceeded it said nozzle. 

2. The combination of a steam jo;;zie of 

withia said nozzie and extending spirally 
aloit, the axis thereof, said ribs extending 
lengthwise of Said nozzle and beginning at 
a point intermediate of the ends thereof 
whereby a rotation is imparted to the cur- 25 
3'ent passing through Said nozzle substan 
tial is at the point at which the critical speed 
of said current is exceeded therein. 

the like having an interior diameter increas 
ing toward its outlet end, and ribs located 20 

in testimony whereof, we have hereunto 
set our hands in the presence of two sub- 30 
scribing Witnesses. 
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