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. ELASTIC-FLUID TURBINE.

Spéciﬁc_&tion f::f-ﬁL&ﬁéfS‘P&ﬁ@ﬂﬁ. |
" Application filed March 2, 1904, Serial No; 196,171,

~ Patented Jan. 29, 1907,

" To all whom it may concern: -

- Be it known that I, OrTo KoLs, a subject
© of the German Emperor, resiaing-and having
~my post-ofhce address at Karlsruhe, Baden,
Germany, Rankestrasse 18, have invented
certain new and useful Improvements in
Klastie-Fluid Turbines, of which the follow-
g is a speeification. .
- Hitherto various attempts have heen made

IO

ing medium, be it steam or gas or air, several

‘times through the turbine-wheel. ;Althdugh-

“this principle has already been pronounced
to be theoretically correct and advantageous,
- yet no useful turbine of this kind has been

1mtroduced so far. In my opinion the chief
- reasons of the failures of the sundry attémpts |

 First. The driving

20

" bine-wheel constructed as a so-ealled “re-
25 action-wheel’’ that the pressure of the com-

- pressed fluid conseéutively decreased from .
- the first nozzle down.to that of the éxpanded.
fluid in the last nozzle, -This arrangement

.- required the tightening between the rotatory
‘30. turbine-wheel "and ‘the stationary nozzles,
- .&lso between the said parts'and the casing, to
- besas perfect as possible:  Owing to the prin-

. ciple of the reaction-wheel, however, it was"
- .mmpossible.to fulfil this condition; since. the

35 “different pressures in: the various nozzles

proquced-differénces 11 the temperature of -

“the turbine-wheel and the parts surrounding
~the same, which in- turn produced unequal

~ expansions of the materials of all the. said
' garts; ‘so that' the- cleardnees or spaces left

40; >0 Llld L L@ Cleals Gl i
' between them required. to be excessively

large. . These cléarancés  or spaces caused:
~-heavy losses by the escapement of the flind,

.- so-that a reasonable useful effect of the: tur-
45 b fonuolett LHpossioie.  Voreover
.~ there were considerable losses of heat, 'owing
- to the fact: that at:every revolution'the tur-

bine-wheel ‘was: alternately

by colder and warmerjots of fluid, so that it

50 was Impossible to heat the turbine-w.
- the parts surrounding it uniformly. - -

-~ Tection of the revolution of the turbine-wheel,

~to construct elastic-fluid turbines of such a
- kind that the number of the revolutions is re-
duced to a minimum by ¢onducting the driv-

_ fluid ‘was distributed in
~such a manner from the first nozzle to the"
- following nozzles on both sides of the tur-

bine was rendered 1mpossible. Moreover, -

“passed through

I Wh.lCh . IleceSSItated .' ﬁ I&I"ger_. T&Il’gle | throu gh‘ i )

which the fluid leaving the turbine-wheel re- .-
quired to be turned before reéntering the tur-

bine-wheel than if the nozzles were all dis- 6o

- posed in-the direction of the revolution of the

turbine-wheel. Thereby larger losses due to-

Iriction were produced than would be in the

latter case. . Besides this several partition-

walls of most varying thicknesses were neces- 65
sary In each of the following nozzles to pre- -
vent the formation of whirls, which other- .

“wise would impair the useful effec t of the tur-

o Third. It L

bwe. - .-
was 1mpossible to so regulate the 70

| areas of the nozzles in proportion to the

power required as to obtain a reasonably- .
usetul effect of the turbine. The elastic fluid -

_was simply throttled before entering the tur-

bine, which for smaller powers considerably 7¢

‘reduced the useful effect. |

My mvention relates to ,imprbve'ments in -
elastic - fluid turbines of the class described

whereby the various evils and defects are:. -
-avolded; and the objects of my

mprove- 8o

‘ment are, first, to so arrange the first nozzle

1n the one or several series of nozzles that the -

Hluid on leaving this nozzle is completely ex-

panded and its pressure turned into speed -

“before it enters the turbine-wheel; second, to 85

_arrange the inlet and outlet tubes

| OI' Ch&]l-:_-.—
nels around the periphery~of the turbine-
wheel for heating the latter wuniformly; -
third, to specially construct the first nozzle

‘proper so as to vary its consecutive areas in go

_proportion and simultaneously either at will ~

or autematically; fourth; to provide means -

for "adjusting the areas of the first nozzle

proper; fitth, to so arrange the following noz-
‘zles 1n ‘either series on the interhal and ex- s
‘ternal peripheries of the:turbine-wheel as to
‘always turn the fluid on the turbine-wheel in
the direction of the revolution of the latter;
sixth, to arrange, if so preferred, a plurality
| of boxes or buckets of sheet metal in each of roo
the following nozzles either by inserting or -
|-by casting; seventh, to provide the turbine-

~wheel.on the one side or on both sides with a.

1 warmerjjets of fluid, so that it | made ©f r fled or
ssible to heatthe turbine-wheel and |

|

pluraisty of detachable ‘scoops or buckets

drawn or milled rods . Or. 105

cast pieces and mechanically shaped to ren-
o S surr ro oo pder their manufacture easy and exact, and,
.. Second. The: airangement of the nozzles '

~ following. ‘thefirst ‘nozzles was wrong, be-
+ cause the-former nozzles were placed in ‘op-
55 ‘posite directions and in opposition te the di-

eighth, to provide a governor on the turbine- . =
shaft and means for controlling the first noz- .

zle of each series. ‘T-attain these objects by 1'_:6

the constructions illustrated imthe accom-'

panying drawings, in which— L
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Figure 1 is a cross-section throu
elastic-fluid turbine in'a mode of exacution
on the line A A in Fig. 2.. Fig. 21is a longi-
tudinal section through the same on the line
B Bin Fig. 1. Fig. 3 1s a part of a longitudi-
nal section similar to Fie. 2 through a aouble

turbme. - Iig. 4 is an eTe.v&tion.of a turbine
similar to that shown at Figs. 1 and 2 and-
-provided with a governor (not shown) and
means for controlling the first nozzles of the

two series. Fig. 5 shows, on an enlarged

scale, a section through g, first nozzle and a

part’ of the turbine-wheel of the turbine

shown at Fig. 4 on. the line C C in Fig, 7.

Fig. 6 is a similar section to show a modified

form of the first nozzle. Fig. 7 is a plan of

the first nozzle shown at Fig. 5. Fig. 8 is a

perspective view of the first nozzle proper.

Kig. 9 Is a section through ‘the first nozzle in
Fig. 5 on the broken Iine D D. . Fig. 10'is a
cross-sectlon through-a part of a modified

turbine on the line K E in Fig. 11. . Fig. 11 is
& longitudinal section through the same on

the line F F in Fig. 10. - Fig. 12 is a plan of

the internal nozzles in Fig. 10, a part of the

casing being shown in section.  Fig. 13'is a
view of one of the partition-walls in the
smaller nozzle in Fig. 10-when evolved. Fig.
14 shows; on an enlarged scale, a part of the

‘turbine-wheel in Fig. 2-on its periphery, (the

wheel being assumed to be inversed.) ~ Fig.

15 1s a similar section through pait of a modi-
fied turbine-wheel. . Fig. 16 shows, on an en-

larged scale, a part of the turbine-wheel in

Fig. 3. Fig.-17 is a section through the
buckets in Fig. 14 on the line GG. Fig.18is
a section through the buckets irr Fig. 15 on

the line H H. Fig. 19 is a cross-section

~ through a rolled or drawn or milled metal

40 -

- view of thé same.

45

55

rod out of which the buckets can be"made.
Fig. 20 1s a cross-section through a similar

modified rod. Fig. 21 is an elevation of a

scoop or hucket. Fig. 22 is a perspective

section through the same on the lne I I in

‘Fig. 23; and Fig. 25 is an elevation of the
» same, part of the external cover being shown

in section. -

- Similar characters of reference refer.to
similar parts throughout the several views.

- The casing ¢ of the turbine shown at Figs.
1 and 2 is cast in one piece with the inlet b, -

the annular inlet-channel a, the annular out-

Jet-channel ¢, and the outlet-d. The ‘inter-
‘nal ‘wall- of the inlet-channel @ is provided

‘with two opposad openings 9 p, leading to

60

two first nozzles secured on their internal-|
sides and . constructed about -in the same
‘manier as the nozzles shown at Figs. 5 to 9,
which will he described later on. The only.
difference is that the areas of these nozzles

are invariable.

¢h the |

1

Fig. 23 is a plan, on an
enlarged-scale, of the governor applied to the
turbine shown at Fig. 4, part of the external |
cover bemng shown in section. Fig. 24 is a

842,211

The cover f of the casing ¢ has secured on
1ts mternal side two opposite cast pieces % k,
Tormed with bent channels ¢’ ¢. The latter
serve as intermediate nozzles and are cov-
ered by plates 4, Fig. 11, of the size of the
pieces b h. : On the internal side of the cover

| f also a star-like disk 2’ and four pieces A? are

secured and covered by an annular disk 4/, so
that feur bent channels’ ¢* are thereby

| the two cast pieces h A .there are two spaces
|-and two openings ¢ ¢ for permitting the spent
| fluid to escape into the outlet-channel’e.
~The turbine-wheel consists of a disk ‘30, a
piurality of detachable scoops or buckets
31,F1g.14,and a rim 32. The buckets 31 are
‘preces cut from rolled or drawn or milled

' metal rods of the cross-section according to

either Fig. 19 or Fig. 20 and so milled as to

torm the scoops or buckets 31 proper, which

| when the buckets are assembled side by side

| upon the wheel leave closed channels between
‘them, as 1s clearly shown at Figs. 17, 18, 21,
and 22. They are formed into a ring and

| being secured in this position by any suitable

device they are turned and provided with a
-groove 33, (see Kig. 14,) after which the de-
vice 1s opened to release the finished scoops

| or buckets, which are then assembled on the

-periphery of the disk 30 and fastened thereon
by & r1m 32, pressed or put over them in-the
hot state and secured by screws or otherwise.
The rib on-the periphery of the disk 30 pre-

| vénts the scoops or buckets from gefting
loose. Where. so preferred, the scoops or

formed. Between the two first nozzles and

70

75

8o
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95
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buckets 31 may be cast separately and con-

veniently milled, so as to attain the shape
shown at Figs. 17, 21, and 22 or Fig. 18.
The essential point is that the manufacture of
the scoops or ladles is thereby rendered casy,
cheap, and exact, and that, as experiments
| have | ‘ !
streng, durable, and capable of withstanding
the c(?ntrifugal force when running at a high
speed. . |

P.The turbine-wheel 1sin a convenient known

manner afhixed on its shaft, and the casing e

~and the cover f are so formed as to leave just
| sufhicient space for the turbine-wheel, and
‘more particularly an annular space » for the

bucket-crown. The turbine shaft is mount-
“ed to turn in suitable bearings secured in two

| external covers'k k. -Preferably the. ¢asing

-¢-and the internal cover f are covered with

‘the two. spaces serves as-an insulating mate-
rial to protect the two bearings from exces-

| sive heat.. Moreover, two ‘or-more openings

mm, similar to those m° m° in Fig. 4, are pro-
vided in each external coverk to permit the
‘alr tofreely circulate and to.coel the bearings.
- The two nozzles in Fig. | are so formed
that they first cenverge and-then diverge and
in such a manner that the compressed fluid

proved, the turbine-wheel is made.

two sheet disks 7 ], so that the-air inclosed in

195

T1I0

T15

I20
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| during its passage through the nozazles is ¢om- 130
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pletely expanded before it enters the turbine-
~ The manmner in ‘which the turbine is op-
-erated is obvicus. The compressed fluid is

5 conducted from the source through the inlét |

© - b to the annular channel a, from whence it
- passes through the two nozzles ‘while being
~expanded, so that on entering the sccops or
- buckets 1t drives the wheel by means of its
to live force due to its great speed."Onleaving .

- the scoops‘or buckets the fluid enters the |

.channels ¢*, and is thereby turned on the in-

.ner periphery of the wheel in the direction of’
the revolution of the latter. The fluid pass-

-5 1ng through the sccops or buckets once more

__dnives the wheel, whereupon it enters the ex- |
- ternal bent channels ¢’, and is thereby sgain |

turned on the external periphery of the

‘wheel. The fluid then for.the third time

2o drives the wheel while passing through- the

- scoops .or  buckeéts, ‘whereupon it passes

‘through the last nozzle ¢?, in which it is again
turned on the internal periphery of the wheel

- 80 that it passes for the fourth time through. |

-25 the scoops or buckets and. drives the wheel.
-~ On leaving the latter the spent fluid passes
- through the openings ¢ and the afnular chan-
nel ¢ and escapes through the outlet d. into
~the atmosphere or a condenser, as the case
. Toprevent the formation of whirls in all or
-some'of the nozzles ¢ ¢?, & convenient num-
- ber of partition=walls y y (see Figs. 10 to 12)
may be inserted in the nozzles. These par-
35 tition-walls are according to my invention
-.... strips of sheet metal cut in the shape shown
~-at Fig. 13, so-as to have four lugs z z at the
corners. They are suitably bent to leave
.- between: them and the walls of the nozzles
4o channels of about uniform width. Their
- lugs.z z are embedded in suitable recesses cut-
~ into the coyer f and the disk 7 to prevent the
partition-walls from shifting. (See Fig. 12.)
The sheet partition-walls 4 4y may also be se-
45 cured by

case of course they are made wider. =

Where so preferred, the nozzles ¢*¢*> may | p

- be.cast in one piece with the cover f either as
. open or closed channels, the plates i and the .
‘o annular disk 2’ being retained in the former

© case. LT e
.. The turbine-wheel may be- provided on

~both sides with a plurality of scoops or

‘buckets, 1n which case the casingand the part

. g5 connected therewith will have to be modified-
" accordingly.  An example is shown at Figl 3,

- which requires no further explanations, since

the parts corresponding to those shown-at

Fig. 2 are marked with' the same letters of
6o reference. . . .
-~ The scoops or buckets on both sides of the
double turbine-wheel may be made 'in cne

_ ‘plece, as 1s shown iat Figs. 3 and 16, 1h which

- case the disk 30 is on its periphery provided:

casting, it so preferred, m which | ti . 1418 that
| re 1M -7 | any position of the tongue v-—i. e., for any
ower of the turbine—the compressed fluidis
calways fully expanded duping its passage
through. the channel ¢ before entering .the
seoops or buckets ofithe -wheel at.a velocity
| which exactly corresponds to the pressure of = -
| the fluid'in the annular channel a. .In Fig. 6
the tongue v is. agssumed. to turn around an
edge v’ in the block s, while it is prevented
from longitudinally shifting by its thicker .
end v engaging in ‘a suitable recess. Forad-
Justing the tongue v a lever z is preferably af-
Iixed on a'shaft »/, which latteris mounted to -
turn in the casing ¢-and an external cover &
| and carries a lever m’. A link w is inseried
| between the tongue vand the lever and pre-
‘vented from getting off by 'its sharp ends en-
‘gaging 1n;suitable recesses.  In case the tur-
2 _ ‘bine-is provided with two ‘oppostte nozzles- .
6s-with a rib similar to that in Fig. 14 for en- | the -two ‘corresponding Jevers. m’ m/, Fig. 4,.

DML IS

its periphery provided besides the two ribs 34

with a’ central rib 35, on which. rim 32
‘may be fastened by means of sérews or other- -
Wise. T D e

. Thedouble wheel may be so arranged that
_the scoops or buckets on the one side are ar-
ranged for the one direction of revolution
and those -on the other side for the: opposite .

Ll
- . .

X

75

gaging in the grooves 33 of the scoops or
- buckets, or the scoops or buckets on both’
| sides may be made separate in a .similar
manner as those in Fig. 14, as is clearly
shown at Fig. 15. In this case the diskison

direction of revolution. Then the turbine-

wheel, and with it.the turbine-shaft, can be
made to run in either direction at will. =

For varying powers of the elastic-fluid tur--
‘bine the first nozzle of each series requires to -

be adjusted. This can be effected in the fol-

.

tion. This nozzle r is fitted tightly into -a

which In Figs. 5 and 7 is assumed to be fas-

tened with its external end on the block s by .
-means of a serew %" and made to spring-in

lowing'manner: The nozzle proper, r, Figs. 5
to 9;1nclusive,is preferably made in the shape
of a shightly-tapering truncated cone cut ob-
‘iquely on both end faces and provided with -
an open channel ¢ of rectangular cross-see- -

| . 18 90
cast block s of the shape shown. . Its channel
't may be closed by a mevable tongue v,

80

95_-

“either direction, it being made thinner on the

point . . Preferably it is so arranged as to .
normally close the channel 4; so that it will -

only be-opened by the pressure of the fluid in :
-the annular chamber, a, provided that it is

100

not checked in a manner to be hereinafter de-

| seribed. Then the adjustment of the tongue
~will require the less power.- Tlie channel ‘¢~
(see Fig. 5) 1s so shaped that fromy the open-
ing p it first converges for a small part of its..
length and afterward diverges toward the

_-{'qk5f

scoops or buckets of the turbine-wheel and

eral areas remain in the same relative propor-

tions. Thereby the result is inisured that for

Al . L

fed

-

r -
[ 1+

' - L] '

‘that for any position of the tongue v the sev-

116

115

120°

120

139 '



-one lever m’ i1s formed to a.hand-lever,: (not

Io

20

piece with the one bearing for the turbine-
shatt o', shaft. f is mounted to turn, on the

4

842,211

are référably. connected by a rod I, and the | altered, as will be evident to every skilled

shown,) and a suitable known bow is secured
on the external cover.. Then the two tongues

v v can be adjusted .by suitably moving the
“hand-lever and securing the latter i_n its posi-

tion on the bow.

The construction deséribed of the first noz-
zle In ‘each series renders any hibrication -of
the parts unnecessary,' which is of special ad-
- vantage when employing superheated steam’

OT gas Or-air.

- Where 1t 15 -s0

preferréd, a governor

shaft o’ for automatically controlling the two

nozzle-tongues. v v in ‘the following manner:

The sleeve 0" of the governor €' carries: a
cross-head ¢’; which is. pivotally ‘connected

with two levers ¢’ ¢/ by two rods &’ d’.. In

suitable bearings h* B*, Fig. 24, cast in ene

- two ends of which the said two levers ¢ ‘¢ are

25

30

fastened. . The latter are connected to two

helical segments, which are made to work
on therod I. (See also Fig.4)
1t will now 'be évident that on the s

.
Lt w e evider  speed- of
thé turbine Increasing or decreasing't

sleeve b in either direction, so that by the

rods d’ d’-the twe leverse’ ¢/ will be turned in -
-the corresponding direction, and by means of
‘the tworollers 4" v/ 'working with their helical
segments the rod. ¢ is-moved in the respective

N - h !

~ .direction" to adjust the Two nozzle-tongues

v ¥ by :means of the two levers m” m/ and
s The: elastic-fluid . turbine ‘deseribed . pre--
-sents the ‘advantage that: on-the whole pe-

1.&

riphery of theturbine-wheel the pressure and

temperature are uniforin, so that the expan-

sion of the parts due to’the leat remains sta-
_tionary, and'né packings are required with

“the exception of those between the first noz-

zles and the inlet channeél or channels. The

Josseés- through- leakages between the SCOOPS

. or buckets and the casing and cover. are re-
50

duced-to a minimum. ~ The construction of

‘the turbine-wheel renders: it possible to re-

them get broken or'defective. . .

place .its scoops: or buekets should any:of - and ric - said a
el¥ _ - | channel and communicating with said plu-
The constructions: of the elastic-fluid tur--

55 . bine deseribed so far may be varied in many

Tespects without deviating from the spirit of |
my mvention.: The number of the series of |
-nozzles may-be increased or decreased, also

60

- more than two first nozzles are employed the'
transmission. from the governor to their
tongues: will .of course require to be suitably

the number-of ‘the nozzles in: each series.

These nozzles ‘may, be shifted in their rela-
tive positions shown in the drawings to in-

sure a good working of the turbine. = In case

I

AURD AOASIIE O ACCT €. gov-
~ernor- C" will in the usual manner shift its

{

man versed in the art to which this invention
appertains. ' o "

~'What I claim as my inveﬂtioﬁ,-'and- desire

to secure by Letters Patent, is—
1. In an elastic-fluid turbine of the class

| described, the combination with-a turbine-
- wheel having acrown of scoops;of a casing, an’
annular channel insaid casing-in the plane of
-and coneentric with the erown of said turbine-
‘wheel,; an inlet communicating with said an-
| nular channel, a primary nozzle communicat-
. , 0’41 | |
Figs. 23 and 25, of any known and ‘approved
.construction may be placed on the turbine-

ing with said annular channel and adapted to

fully-expand the compressed fluid before dis-

charging it to the external periphery of the

crown of said turbine-wheel, a plurality of

- consecutive secondary nozzles of increasing

crown of said turbine-wheel and adapted to :

|+ casing near and concentric with said annular
channel and-communicating with said space

by an'opening, and an outlet communicating

areas arlfan%ed in said casing alternatelgr on
the-external. and internal peripheries of the

receive and to turn the fluid on the latter in

the direction of the revolution of thésame, a
sgaée_ 1n said casing and adapted to receive
the spent fluid from the crown of said tur-

bine-wheel, a second annular channel in said

with said second annular channel.

2. In an elastic-fluid turbine of the class

described, the combination with a turbine-

‘wheel having a crown of scoops, of a casing,
| an annular-channel in said casing in the plane
of and concentric with the crown of said tur-
‘bine-wheel, an inlet communicating with
-sald annular channel, a plurality of primary
nozzles -eommunicating with said annular
‘channel and adapted to fully expand the
.compressed fluid before discharging it to, the
‘external periphery of the crown of said tur-
-bine-wheel, a plurality of series each: com-
prising a plurality of consecutive secondaiy
nozzles of increasing areas arranged in said

casing alternately on the external and in-
- TIO

the fluid on the ldtter in the direction of the
revolution of the same, a plurality of spaces
| In said casing and adapted to receive: the
-spent fluid from the crown: of said turbine-
{ wheel, a second annular channel in said cas-

ing near and concentric with said annular

rality of spaces by a plurality of openings,

and an outlet communicating with said sec-

ond annular channel. .

either crown of said turbine-wheel, a phiral-
1ty of series each.comprising a plurality of

- 3. .In an elastic-fluid turbine of the class
described, the combination with a turbine:
‘wheel having crowns of scoops on both sides,
of a plurality of primary nozzles each adapt-
‘ed to fully expand the compressed fluid -]l;e-.
tore discharging it to the one periphery of

70

75

86

90

95

100

105 |

ternal 1Enaripheries of .the crown of said tur-
bine-wheel and adapted toreceive and-to turn

120

[25

| consecutive secondary nozzles o increasing 120



842,211

areas '_-';aﬂangeq | é;ltérnately' on' the two pe-
‘ripheries of either crown of said turbine-

-wheel and adapted to receive and to turn the
fluid on the latter in the:direction of therevo:

4. In an elastic-fluid 0
~described, the combination with a turbine- |

“wheel having crowns of scoops on both sides,

~of a casing, two annular channels in said cas-
Ing in the planes of and concentric with, the
two crowns of said turbine-wheel, two inlets

10

communicating with said two annular chan-

“mels, two primary nozzles communicating

with said two annular channels and adapted

‘to fully expand the compressed fluid before

discharging it to the externdl peripheries of

seriés each comprising a plurality of consecu-

~tive secondary; nozzles of increasing -areas

ada

39

arranged in said. casing’ alternately on-the

external and internal peripheries of each of

the two. crowns: of said turbine-wheel and

the same,.two spaces in-said casing and

adapted to. receive the spent fluid from the
two crowns of said turbine-wheel, an annular |

exhaust-channel in said casing between and

concentric with :said two annular channels
and communicating with said two spaces by |
two openings; and an outlet communicating

- with said gnnular exhaust-channel.

35,

. 0. In anelastic-fluid turbine.of the class |

described, ?th.e,;f-.;_g:'-olllbinatic)li with a turbine-
wheel having.crowns of scoops on both sides,

of a"_cgsmg_J.;tﬁwﬁ_Q annular channels in'said cas- |
ing in. the planes of and concentric with the

two crowns of said turbine-wheel, two inlets

- communicating with said two annular chan-

40

nels, -a plurality of primary mnozzles com-
munlcating with said two annwular channels

“and adapte.d-tq fully expand the compressed
fluid betore discharging it.to the external

45

peripheries.of the two ¢rowns of said turbine-
~wheel, a plurality of series each comprising a

plurality of consecutive secondary nozzles of

- mcreasing

L

ng-areas arranged in sald casing al-
ternately on the external and internal periph-

~erles of each of the two crowns of said fur-

50

turn the fluid on the latter in the direction of

~ the spent

s

bine-wheel and adapted to receive and to

the revolution of the same, a plurality of
spaces 1n sald casing and adapted to receive

turbine-wheel, an annular exhatist-channel
i sald casing between and concentric with

sald two annular channels and communicat- |
ing with said plurality of spaces by a plu-

- rality of openings, and an outlet .communi-

60

05’

cating with said annular exhaust-channel.

6. In an elastic-fluid turbine of the class
described, the combination with a primary

nozzle adapted to fully expand the com-
pressed fluid before discharging it to the one
periphery of the turbine-wheel, of a plu-

/\ . “bl
A ‘ |

tu_fbine of the class

_ ited'_tp receive  and to:turn the fluid on:
the latter in the direction of the revolution of

uid from the two crowns of said

il

“the latter in the direction of the revolution of

———

the same, a movable tongue in said primary

nozzle and adapted to simultaneousiy vary

e

rality of consecutive secondary nozzles of in-
creasing’ areas arranged alternatelv. on the,
two peripheries of  the turbifie-wheel and
adapted to receive and to turn the fiuid on

-

FL

its several areas while retaining theirrelative

_proportions, a governor on the furbine-shaft
75,

and having a moving sleeve, and means fot

transmitting the movement from the sleeve

of said governor to said movable tongue.

| 7. In an elastic-fluid turbine of the class.

described, the combination with a primazy.

nozzle adapted to fully expand the com-
\r X1e pressed fluid before discharging it to the one
‘the two -crowns .of said turbine-wheel, two |

periphery of the turbine-wheel, of ‘a plu-

‘rality of consecutive secondary nozzles of in-
creasing areas arranged alternately on the.

two peripheries of the turbine-wheel and

‘adapted to receive and to turn the fluid on .

the latter in the direction of the revolution of

the same,; & tongue mounted in said primary
nozzle to swing around an axis at the mlet
and adapted to simultaneously vary its sev-

L

eral areas while retaining their relative pro--
portions, said tongue being arranged to noxr-.

mally close said primary nozzle, a shaft

mounted in the casing to turn, a lever fas-.

tened on said shaft, a ink mserted between
said tongue and said lever, and a hand-lever

fastened on said shaft without the casing. -
8. In-an elastie-fluid: turbine of the class .

described, the combination with a primary
nozzle adapted to fully expand the com- 1w

pressed fluid before discharging 1t to the one.

periphery of ‘the turbine-wheel, of a plu~"
rality of consecutive secondary nozzles of in-,
creasing areas arranged alternately on the

two peripheries’ of the turbine-wheel and

YL

adapted to receive and to turn the fluid on
the latter in the direction of the revolution'of -
the same, a tongue mounted in sald primary

nozzle to swing around an axis at the mlet
and adapted to simultaneously vary its sev-
eral areas while retaining their relative pro-

EIC

portions, sald tongue being arranged to nor-.
mally close said ‘primary nozzle, a shaft -

‘mounted in the casing to turn, a lever fas-"
tened on sald shaft, a Iink inserted between ‘rzg-
sald tongue and said lever, a second lever fas- -

tened on said shaft without the casing, a

ernor to said second lever.
9. In an elastic-fluad turbine

governor on the turbine-shaft and having a
moving sleeve, and means for transmutiing
‘the movement ‘from the sieeve of said gov-

120

of the class

described, the comBination with a plurality

of primary nozzles adapted to fully expand
the compressed fluid before discharging 1t to
the peripheries of the turbine-wheel, of a plu-"
rality of tongues mounted in said piurality of -
- primary nozzles to swing around axes at the =
|- mlet and adapted to simultaneously vary -

their several areas while retaining their rela-

125

T30



S - 842,211

tive. proportions;  a. plugality of shafts [ partition-walls extending longitudinally of
mounted In the casing to turn, a plurality.of | said channel, the sald partitions being
levers fastened on said plurality. of shafts, a | formed of sheet metal cast into the said de--
- Pplurality of links inserted between said plu- | tachable portion, whereby . a plurality of
5 rality of tongues and said plurality of levers, | channels of nearly uniform izvidtﬁ 1s formed. 55
" & plurality of external levers fastened on said | 13, In an elastic-fluid turbine of the class
plurality of shafts without the casing, a gov- | described, a secondary nozzle comprising a
ernor on the turbine - shaft and having a | plurality of partitions of sheet metal, each
 moving sleeve, and means for transmitting | suitably bent and provided with four lugs
1o. the movement from the sleeve of sald gov- | on the corners which engage 1n suitable re- 6o
ernor to said plurality of external levers., = | cesses whereby they are secured and .a plu--
10. In a primary nozzle of the class de- rality of channels of nearly uniform width is
scribed, the combination with a block adapt- | formed. S S
ed-to be secured on a wall in the turbine-cas- 14 In a turbine-wheel of the -class de-
15 Ing and having a tapering hole, of a nozzle | scribed the combination with a disk having 65
- proper-tightly fitted into the tapering hole | a locking-rib on its periphery, of & plurality
- of said block and having an open channel of | of pieces cut from rods of a cross-section of a
- rectangular cross -section and of varying | general shape corresponding to the finished
~,-area, an elastic tongue fitted into the open | piece and so cut out and turned, that their
.20 channel of said nozzle proper for varying its'| full parts can be clogely assembled to .a ring 7o
- ‘areas and: secured wit]]f 1ts one end on said | on tﬁ’e' periphery of said disk and be,lockeg "
~block at the inlet and arranged. to normally | by the locking-rib of the disk engaging in-
“¢close said nozzle proper, ‘a shaft mounted ml their recesses, and that their projecting
... said block to turn, a lever fastened on -said | parts ‘are partly shaped as scoops, so that =
25 ‘shaft within a recess of said block, a link in- | closed channels between them are formed, 75:
=~ " serted between said elastic tongue and said | and a peripheral ring securing said plurality
- lever, and méans for turning said shaft | of pieces on said disk. =~ . .
from without. - - . T | 15. In a turbine-wheel of the class de-
..-¥1: In -a primary nozzle of the class de- scribed, the combination with a disk having -
;30-8cribed, the combination with a block adapt- | a central dividing-rib  and locking-ribs on 8o’
- -¢d to be secured on a wall in the turbine-cas- | both sides along the periphery, of a plurality.
‘g and having a tapering hole, of a nozzle of pieces cut from rods of a cross-section of a
proper tightly fitted into the tapering hole | general shape corresponding to the finished
«of said block and having an open channel of | piece and so cut out and turned, that their
35 rectangular cross - section and of varying | full parts ean be closely assembled to tworings 8s
* - area, a tongue fitted into the open channel | on the periphery of said disk on both sides of
~of said nozzle proper for varying‘its areas and | its central _ ivirgng-rib.a,-nd locked by its two
mounted to turn around an edge of said | locking-ribs engaging in their recesses, and
< block at the inlet, a shaft mounted in said that their projecting parts. are partly shaped
. 40:block to turn, a lever fastened on said shaft | as scoops,.so that closed channels between go-

“within a recess of said block, a link inserted | them are. formed, and a ring. securing said

~between said tongue and said lever, and | plurality of pieces on said disk. o
‘means for turning-said shaft from without. | 1In testimony whereof I have signed my

12. In an elastic-fluid turbine, the combi- | name to this specification in the presence of

45.nation with the primary nozzle, of buckets | two subscribing witnesses. |

- adapted to receive the fluid therefrom, and || =~ '

8 secondary nozzle adapted to receive-the

fluid - from the buckets, the said secondary |- Witnesses:

OTTO KOLB.

~ nozzle consisting ‘in a detachable cast por- |- D.;+H.'KRE:B'SZ_
[O- tion-;}];a,vingrfa, ch_a;nnel,' a_,nd a Pl_llra,lity. of | C.__ GUNDEL_ '




	Drawings
	Front Page
	Specification
	Claims

