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1o all whonit snay concern:

- Be it known that we, Eatrn Josse and Wiz
HELM (JENsSECKE, both subjects of the FEm-
peror of (Germany, and residents of Charlot-
tenburg, Germany, have invented certain
new and useful Improvements in Nozzies, of
which the following is a specification.

Cur invention relates to improvements in
nozzles for instance of the type used in se
called jet compressors or apparatus.  Duch
apparatus as is well known commonly con-
sist of a nozsle in which the energy is con-
verted from potential inte kinetic energy, a
wixing 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 invension is particularly designed
for jet compressors in which a suction takes
place from a chamber in which a bigh vacu-
um exists and in which the driven medium,
in conseyuence, fravels at a speed far be-
yond that 2t which roaring or other sound is
produced and known as the critieal speed.
In apparatus of this kind it is necessary, in
order to secure a maszimumly effective op-
eration, that the current or flow of the driv-
ing medium be free from disturbances. - It
is well known that the possibility of the for-
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-

Jiwm and the driven medium takes place.

The present invention has for its object
to obviate these objections and to this end
provides a means for imparting a votary
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-
pressors these disturbances are materially
present and in the main account for the low
efficiency of operation of such apparatus.

The effect of the present arvangement is,
that without perceptible increase of fric-
tion in the nozzle, the expansion can be car-
ried to an extraovdinary low point and the
suction and driving capacity very considey-
ably incrsased. - It is essential that the vo-

tution of the current does not begin until
after the critical speed Has been exceeded.
Oitherwise an advantageous result wonld not
be obtained, because if the means for rotat-
ing the current were located in advance of
that point at which the critical speed is
reached, that is where the nozzle is of small

esf  cross-section, only inerehwed friction
would result witheut improving the driving
capacity.
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arrangement further effects an im-
provement in the operation of the diffuser.

Recent experimnents have shown that in con-
sequence of the high vapor speed, a detach-

ing of the current from the walls 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

oceirs which reduces the operative efficiency -

of the apparatus. The centrifugal force
generated throiigh the above mentioned ro-
tation prevents in an effective manner such
u defaching of the currents.

Reference is to be had to the aecompany:
ing drawing in which— :

Iigure 1 1s a diagrammatic sectional rep-
resentation of an example of our improve-
raent and Fig. 2 is a diagrammatic end view
thereof. - o

In the said illustration « 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-seciional area in the same
ratio in which expansion takes place.. Ac-
cording to the present invention blades or
vibs 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 ¢ of said nozzle to-

ward the ouilet end gnd may consist of a
sepaiate vnit or body adapted to be insert-
ed into said nozzle or be simply formed in-
tegrally therewith. The reference character
« 1ndicates approximately the point at which
the current exceeds the critical speed and at
which rotation by means of the blades or
#ibs 4 may pegin. The said blades or ribs 4
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. - A
The invention is also capable of being
used in other structures in which the noz-
zle is employed for changing potential en-

crgy to kinetic energy such as steam tur-
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bines, turbine Hiowel
is adapted to increase the eflic
eration.

Various modifications in i
and deseribed may be made w
of the claims without departi
spivit of our invention.

We cluimi— .

1. The combination of a sicam nozzle or
the like, and means within said nozzle for
imparting a rotation to the cmrrent passing
therethiough, said weans extending from a
point located at a distance inwardly from
the inlet end of said nozzle toward the ounb
let thereof and beginning gubstantially at
the point at which the criv . 1 speed of the
current is exceeded in said lHozsle.

2. The combination of a steam noxsle

etc., and i ail cases
iency of op-
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the like having an interior diameter increas-
mg toward ie outlet end, and ribs located

within said nozzle and extending spirally -

about the axis thereof, said ribs extending
lengthwise of said nozzle and beginning at
o point intermediate of the ends thereof
whereby a rotation is imparted to the cur-
rent passing through sald nozzle substan-
tially at the point at which the critical speed

'of gaid eurrent is exceeded therein.

In testimony whereof, we have hereunto
set our hands in the presence of two sub-
seribing witnesses, :

- EMIL JOSSE.
WILHELM GENSECKE.

Witnesses:

Worpenar Haupr,
Hawny Haserr,
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