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To all whom it may comcern: .
‘Be it known that I, RupoLs BERGMANS, engineer,
‘subject of ‘the Emperer of Germany, reeldmg at 76

“Friedrich Wilhelm strasse, Breslau, in the Empire of -

5 Germany, have invented new and useful Improve-

ments in Transforming-Nozzles for Obtaining Kinetic.

Energy from Flowing Gases and Vapors, of. which the
_fellemng is a specification: -

It is 2 known fact that theldegree of thermic effi-

10 .ciency of a hea.t energy equipment, in which the work-

ing process is conducted according to the reversible |
cycle process will be so much the better the thher the
'temperature at which the heat is fu:rmshed to the work-

ng bodies end the lewer at: W‘hlch it is mthdrawn from
15 themi.
| The empleyment of Very hlghly eup erheated: etea,m

~ or gas as the working factor in heat power machines hag' |

nevertheless hltherte not preved practical, on account.

. of the accempenymg exceeewe heatmg of the machme |

20 parts.

eb]ect of the accompanying patent, 11: i8, in the case of

‘heat power machines, especially turbmes pogsible to

use steam or vapor oi hlgh temperature, as the Workmg -

25_ factor.

-The manner of operetlen of the transfermmg nozzle is
such: that with its aid, steam or vapor of low tension and

the highest peemble temperature, before admission to

~ the heat power machine, will be tra.nsfermed into the
30 ‘reverse condition, in such manner that the steam- or-

vapor after transformetlon will have 2 higher tension
and a lower temp erature than before the transformation.

Flgure I shows the application of the nozzle to a

‘_heat power apparatus working with euperheated steam.

‘85“'7Flg 2 the empleyment of the nozzle in a heat power.
plant using hot vapors. Fig. 3 shows a epemel form

of construction of the transforming nozzle.
‘The method of working of the a,rrangement shown in

Fig. 1, in which euperhea,ted steam.is supposed to be
40- the power factor employed, is as follows:—The exhaust

steam of the turbine M which has a low pressure and

tempemture flows umnterruptedly threugh the exhaust -

. pipe I to the superheater H in whz'h so much: heat is
. cenveyed to it at a comstant pressire, that it receives
45 a highest peqmble temperature. The hlghly heated
- steam passes from the euperhea.ter into the cemrerter-
- or interchanger D. By giving the latter _suitable

dJmenslene and form, the mﬂowmg hot eteam first; re-

‘. celves a certem momentum. 111 order afterwards to be

50 compressed, by its own inerfia or mpetue on the_
- withdrawal of a certainamrount of heet te a higher pres—' |

- sure than the initial pressure. |
The operations in the interchanger take plece m the
form of construction of the nozzle shown in Fig. 3, in

55 the follgwing way:—An adiabatic expansion of the

| I

|

exheust steam is prouuced in-the part a-a—b b of the

111terchenger by g1ving such- p:a.rt a suitable dunenslen

and form.. The steam etta.me in the nozzle. eecuon bb

at the leweet denelty a certaln speed and thus algo a

kinetic e.nergy The steam ﬂowe with this epeed into
the: ceolmg part b b—c ¢ of the’ nozzle, in which part

this jacket a coldér body, for instance, water, flows,
which absorbs and removes the quennty of heat which

| is to be withdrawn from the steam. By the with-
dra.wel of heat and the.cooling of the steam, the kinetic-

| energy inherent therein on its enitrance into the cooling
_‘pert 18 mcreaeed. to ‘a certain a,mount correependmg to

tHe. amount of the ceolmg

- In order to obtain as intense a cooling in the part
b b—c ¢ of the interchanger as posmble, the chamber s
for the passage of the steam ]et is (as shown in Fig. 3) ~

- | ‘given the form of a ting which is cooled internally and
With the- eld ef the tranefermmg nozzle fermmg the[

60

'heat is mthdrawn from it, the pressure béing maintain-
| ed constant. For this object the part b b—c.c of the
nozzle is provided w1t11 a cooling jacket m. - Through

65 -
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externally. This annular space diminishes from bb

toward ¢ ¢, so that the pressure of the steam’ which .
.touches the cooling surfaces remains approximately

constant during its passage from b b to cc. In the noz-

| zle section ¢ ¢ the steam has attained such a speed that
it now is in-a position by reason. of its kinetic energy to -
“compress to a higher pressure than its initial pressure.

The' compression-that is to say the conversion of the
kinetic energy into pressure takes place in the part of
the nozzle ¢ c—d d specially formed for this purpose.

ally increased in such'a way that the annular cham-

ber (as shown in Fig. 3) ‘merges at the interchanger

80 °

- 86
" The annular section of the passage channel s at ‘the
cooling part b b—c ¢ of the mterchanger is prelenged |
into the condensing part ¢ ¢—d d of the same, but in’
| this part the diameter of the annular chamber is gradu-

50

section ¢¢—d d in a gentle curve into the collecting

chamber R. Now the constant increase of the diame-

ter 6f the annular chamber has for a ‘consequence. ‘that B

the steam jet passes into a. centmuelly larger section,

its speed is therefore eleckened and. thus a conversion -
of the kinetic energy of the same into ‘Ppressure is pro-

duced. Now as the steam jet1s diverted-in-a-gentle

temperature, however, on, account of the high super-

heating of the steam entering in a @, this increase in-
fluences the efficiency of the entire apparatue but very'

imperceptibly. . The steami passes’ from the inter-

changer D now at a higher pressure and at as low &
temperature a8 is admisgible for the working, into the

turbine M in which it then executes certain work.

| curve from the original direction, and with a gradual -
- diminution of speed conveyed to the collecting cham-
~ber, the compression takes place without shock and
“therefore without loss. The: reta,rdmg of the steam
jet in thls nozzle part causes a slight increase in the
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1Incandescent or red hot.

- for the prcduction of momentum is effected. by the
20
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‘The conversion ¢an also be efiected by mes:s

The present methad of working allows of the sases of

contbustion heing also employed direetly as working
medium in a heat power installation, and then the

processes, deseribed in a connection with Fig. 2, take

place as follows:—On the grate P, the combusticn of
the material takes place at as high a temperatuw as
possible and as low an atmospheric pressure. From

the combustion chamber K the gas is directiy conveyed
into the interchanger D' in Whlch the gas’is converted

into a reversed condition. In order at the high tem-
perature of the combustion gases to prevert a huming
away of -the interchanger, the latter must be com-

pletely cooled. The cooling takes pifm@ by means of

two separate cooling ]acmtb n and n’. The cooling

-jacket n round the part @’ " of the nozzie, in which a

certain momentum is pl_oduc_ed, mevely has for its ob-
ject to prevent this part of the nozzle being re

The gas cooling reqmmd

cooling jacket /. In the interchanger D! shown in
Fig. 2, the channe: s for the passage of the gas, is not
of almvlar but of circular section. The interchanger
D! might, however, be made like the nozzle D in Fig.
3. As some heat 1s withdrawn from the gas in the part
@’ b of the interchanger, the expansion of the gas in
this part does nct take place adiabatically, but in a
curve which' is under the adiabatic; otherwise the
course of the alterations of the condition of the gas in
this interchanger takes place .as hereinbefore de-
scribed. The gas passes from the interchanger DI,
which gas now has a higher pressure and a lower tem-
perature than before its entrance into the interchanger,
as operating medium into the heat powsr engine.

eral interchangers erected one hehind the {}ﬂl”l Thc
gas is then compreszed, for instance, in.the first inter-
changer to the pressure p/, in the

sndered -

f-"-*ne.'_;:,y

~and cuter wall of the annular space ﬁlmml}v
drawn, under
stant,, from the engaging gases or vapors to which a

- gpecideatisn-in the presence of twy

s of sev-

second to the pres- |

868,397

sure p”/, and so {orth, until the ¢as finallv on cmerging

from the nth interchanger, has the desired pressure

and temperature with which it then enters the heat
power machine. |

The operations of the flow in the interchanger may

be arranged differentiy, but the formation of the inter-
changer and also the method of cooling must always
be exactly suited to the actual condition of low. |

Having now particularly described and. ascertamed
the nature of my said invention and in what manner

40

45

the same 1is to be preriormed 1 dechre that what I |

claim is—

i. In an *1ppiual,u°; for obtaining
flowing gases or vapcrs of high femperaturve and slight fen-
sion, a cellecting chamber, a transforming nczzie having a
diminishing cross-section, meais for cooling the’
approximately constant, from the eugaging gases or vapors
widening annular passage canal throughr which
m‘ vapars reach the coilecting chamber,

n of the gases or vapors is 1etar£.ed and their kinetic
transiormed into tersion en ergy.

2. In an ann a.mtus for Obtﬂlﬂlﬂ“‘ mechanical work fw*r-
flowing gases cr vapors of high temperature and slight ten
sion, a coliecting chamber, a transforniing nczzle lavmu 51
diminishing annular space, means for cooling the irner
neat is wikti-
a tension that remains approximate'y con-

e rases

spead is thus imparted, and of a gradually widening an-
nular passage canal thrcaugh which the gases cr vapors
reacn the collecting chamber, whereby the moticn of the

- gases or vVapors is 1'{?':211*(1&(1- and theiy kinetic energy trans-
formed into tensicn a2nerzy. o
Tn testimony ‘W}‘Fj‘ (H’)F I have siszned my L“ﬂ“ﬁ to this

suhastibing wibiosses,

RUDOLF BEIIGMANS.

Withesses
A, N, Max,
| Liatis ATy,

meenaniceal work from

siozzle
wheraby heat is withdrawn, uader a teasion that remsains -~

- to which a high speed is thus imparted, and of a gmdual]y |

wherehy the mo-

‘hirh
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