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To all whom 1t may concern: | view of the engine, Fig. 5,.is an end view of
 Be it known that we, Ruporr Kosraw- | the same, Fig. 6, is a vertical longitudinal
sevIc, engineer, Joser MaTzeNIK, and FELix | section of the left hand part of the engine,

~ (3esst, citizens of Austria, residing at Via | Fig. 7, is a side view of the fluid distributing

5 Massimiliana 104, Trieste, Austria-Hungary, | ring, Fig. 8, is a view of the same seen from 55
‘have invented certain new useful Improve- | the inlet side, Fig. 9, is a view of the same
ments in Turbines; and we do hereby declare | seen-from the discharge side, Fig. 10, 1s a
the following to be a full, clear, and exact | side' view of the partition located between -
description of the invention, such as will | the admission chamber and the receiver.or

10 enable others skilled in the art to which it | distributing chamber, Fig. 11, is a side view 60

- appertains to make and use the same. | of a movable bucket, Fig. 12, is a side view

This invention relates to improvements 1n | of a plurality of buckets as assembled on
turbines which are operated by an elastic their wheel, Iig. 13, 1s a view of a part of
 fluid such for example as steam or the com- | the bucket, Fig. 14, is a view of the bucket

15 bustion gases of an explosive mixture. And | seen from the left in Fig. 11, Fig. 15, 1s a 65
the object of the improvements is to provide | side view of a plurality of stationary vanes
o machine in which the size of the operative | as assembled on their common support, Fig. -

- parts is reduced to a minimum, while the effi- | 16,1s a circumferential section of stationary

~ciency is not decreased. For this purpose and movable vanes, Fig. 17,1s a side view of

20 the parts of the engine are so constructed | a stationary vane, and Fig. 18, 1s & Cross- 70

that the jet: of the motive fluid is directed | section of a stationary vane. o
against the buckets about the whole circuni- | Referring to the eximple illustrated in the

- ference of the wheel and over the whole | drawings, the turbine consists of a casing 1

length of each bucket. . Thereby the energy | of generally cylindrical form which is di-

o5 of the motive fluid is completely consumed | vided into two separate chambers by a par- 73

~ within the engine and the size of the parts | tition 2. Through stuffing boxes provided
of the engine is decreased to a minimum. | in the cylinder heads 3 and 4, there extends
Obviously by thus consuming the energy in | the shaft 5 of the vaned wheels of the tur-

" a perfect manner the strain on the elements | bine. The said heads are formed with inlet =
30- of the engine is very great. Therefore the | ports 6 and 7 for the motive fluid. Substan- 80
buckefs are so constructed that, jars are |-tially centrally of the cylinder and at both
avoided almost entirely, for which purpose | sides of the partition 2 discharge openings
~ the motive fluid is caused to move over the | for the exhaust fluid are provided. Adja-

buckets along a spiral path, so that it acts | cent to the heads 3 and 4 and at smitable dis-

35 merely by reaction. The engine is further | tances from the same cylinders 9, 9 are lo- 85
constructed in such a way, that it can be re- | cated within the cylinder 1, and the said cyl-
versed, and that the efficiency is the same | inders 9, 9 are formed with end plates 10.
with the engine running in either direction. | Between the latter and the cylinder heads °
~ For the purpose of explaining the inven- | 3 and 4 admission chambers 11 and 12 for

40 tion an example embodying the same has | the motive fluid are provided. The end 90

~ been shown in‘the accompanying drawings plate 10 of the cylinder 9 1s formed with a -
in which the same letters of reference have | plurality of openings 13, 13 through which
been used in all the views to indicate corre- | o much gas or stéam 1s admitted to the
sponding parts. ' . 7 |'wheels as is required under the minimum

45 In said drawings—Figure 1, is a vertical | load .ot the engine. Apart from the said 95

~ longitudinal section of the engine, Fig. 2, 1s | openings a large aperture 14 is formed in -
o vertical eross-section of the same, Fig. 8, | the end plate 10 which can be closed to a

~ is a longitudinal section of the controlling | greater-or less degree by means of a valve =

" apparatus for directing the motive fluid to |-15. The stem 19 of the valve 15 projects to-

50 either side of the turbine, Fig. 4, is a side ! the outside through a stuffing box 16, and at 100
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- against the chamber inclosing the vaned |

20

29

30

" 40

49

o0

55

- with the exhaust 28 through a spiral chan-
- nel 27. The section of the engine which is

60

17. At a suitable

valve stem 19 is

‘the cylinder 9, so that the supply of the mo-

‘motive fluid wherein the latter is stored be-

with an end plate.

of radial vanes 26 which are secured to the

=

its free end it is provided with 2 hand wheel
part the said stuffing
screw threaded, and the
provided with -¢orrespond-
ing screw threads, whereby the stem can be
axially displaced by turning the hand wheel.
Thereby the valve 15 is adjusted relatively
to 1ts seat provided in the end plate 10 of

box 1s internally

tive fluid can be regulated according to the
load of the engine. Internally the cylinder
9 provides a second chamber which acts as
a receiver or distributing chamber for the

fore being admitted to the wheels.” For this
purpose the hollow of the cylinder is closed

wheels, by means of a ring 21 which at the
side adjacent to the vaned wheels 1s formed

About its circumference the cylinder is
formed with spiral grooves 22 which grad-
ually diverge toward the first wheel, and are .
deepened toward their. discharge ‘ends, so
that the radial dimension of their discharge

ends corresponds substantially to the length

of the buckets of the first wheel. In combi-
nation with the wall of the cylinder 21 the
said grooves 22 provide the jet ports through
which the motive fluid ‘is directed against
the buckets of the first wheel. ' The inlet
portions to the said grooves, 22 communicate
with the receiver formed by the cylinder 21
by radial grooves 23, so that communica-
tion 1s established between the receiver and
the chamber inclosing the wheels, The ap-
paratus described has the function of dis-
tributing the motive fluid in such a way
that it 1s admitted over the entire circum-
terence of the first wheel. To the shaft 5
a plurality of vaned wheels 24 are secured.
The construction of the wheels and the man-
ner of mounting the same on the shaft is
known in the art and needs no detailed de-
scription. Between successive wheels an an-
nular space is provided and within the said
space a stationary vaned ring 25 is located.
As shown the said ring comprises a plurality

inner wall of the cylinder 1. The construc-
tion of the said vanes will be described here-
inafter. At the rear of the last one of the
wheels 24 there is a chamber which is.sepa-
rated from the adjacent section of the engine
by the partition 2, and which communicates

disposed within the second chamber of the
cyhnder 1s constructed in the same way as
the section described above, so that the whole
engine may be said to be a double engine.

Only one of the sections of the engine can

969,541

be started at a time, with the exclusion of

the other one, the admission ports of the sec- -

ond engine being directed in opposition to
those of the first engine.
the buckets of the wheels of the second sec-
tion are arranged in opposition to those of
the first section. The buckets 29 of the wheels
24 have a curved form and a concave inner

face, so that the motive fluid admitted there-
to would have the tendency to leave the

buckets at the points which are opposite to
the 1nlet ports.

so that the fluid which enters the bucket at
its outer end is forced to pass along the
bucket from the outer end toward the inner
end of the same where it is discharged.
Thereby any impact is avoided, because dur-
Ing 1ts passage along each buckef from the
outer end to the mner end of the same the
motive fluid is thrown against walls which

are on different sides of the buckets. There-

by the jar which is exerted on the outer end
of the bucket is in a large degree balanced by
the reaction of the motive fluid at the inner
end of the bucket. As the engine is an axial
turbine the axial thrust which in machines of
ordinary construction acts in one direction
15 largely balanced, whereby losses in en-
ergy.are avolded such as are found in axial
turbines of ordinary construction, and which
decrease the efliciency of such engines.

The stationary vanes are constructed in
the form of straight rods having substan-
tially the form of a cylinder segment. The

convex side of each of the said vanes is

tormed with enlarged rims 30 at its outer

and Inner ends, and the inner faces of the

In the same way.

But each bucket 1s further
twisted with its cavity along a spiral line,

65

70

70

80

85

90
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100

said rims converge toward the discharge side

of the bucket. ! .
also the function of separating successive

vanes from each other, and the portion  of
the vane which is located between the said

The said enlarged rims have

105

enlarged rims and the concave side of the

adjacent vane forms the port through which
the motive fluid discharged from one bucket
1s directed against the buckets of the next
wheel. By constructing the rims 30 in such

110

a way as to converge with their inner faces
toward the following wheel, the motive fluid

1s slightly compressed before being dis-

charged into the said wheel, whereby it

enters the said wheel at an increased speed.

115

As 1s usual 1n engines of this class the buck-

ets of the wheels are gradually enlarged to-

ward the exhaust side, because the decrease
in the pressure of the fluid during its pas-
sage through the turbine must be compen-
sated by increasing the working surfaces of
the wheels. Ior the same reason the length

of the ports of the stationary vanes must be

successively increased. At their ends the

120
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buckets of the wheels are provided with
trunnions whereby they are secured to their
support which may be a ring 32 laid around

" the wheel or the hub on the shaft 5. The

10

sald trunnions are so located that the buck-
ets are not disposed radially but at an angle
to the radially disposed inlet ports, so that
each bucket of the wheel 2 crosses several of
the inlet ports. Thereby the motive fluid
discharged from each inlet port is supplied

.- at the same time to a plurality of the buck-
~ ets and on different parts of their length.

15

‘nels of the engine. The said pipe is pro-.

- ‘Th_er;eby the motive fluid is utilized in a most

perfect way. L . - |
The motive fluid 1s supplied to the engine

through a pipe 84 which through branch

pipes 1s corinected with both admission chan-

> vided with a fluid controlling device 36

20

which connects the main pipe either with
the left hand side or with the right hand
side of the engine. Theexhaust openings of

the engine are connected with an exhaust |

* pipe 87. The controlling apparatus may be

25

constructed in any known or preferred way,

and it needs no detailed description. It may
be remarked, that the said controlling de-

vice is equipped with = self- discharging
. valves. | | L
- 30

“If the motive fluid is an explosive gas the
mixture of the explosive gas 1s p.re?erably

prepared and explosion effected in a sepa-

" rate chamber, while the gases of high pres-
~sure are supplied to the engine. The said

39

40

. The operation of

‘explosion chamber may be constructed in

any preferred way. -
the engine 1s as follows:
After the controlling apparatus 36 has been
set for example 1n such a way as to connect
the left hand side of the engine with the

fluid supply, the motive fluid is admitted to

~ the chamber 11 from which it is discharged

. 45

o0

through the openings 13, 13 provided 1n the

partition 10 into the distributing chamber.

From the latter it flows through the spiral

~ channels 22 against the first wheel, so that |
-the engine is slowly started. From the first-

wheel the motive fluid is discharged 1nto the
first set of stationary vanes about the entire
circumference of the latter. By simultane-
ously increasing its pressure the fiuid enters

the second wheel with an increased speed,

~and thus:'the fluid flows gradually through
~all the wheels and stationary vanes, until 1t

29

is discharged from the last wheel fo the ex-

“haust. As soon -as the machines coupled to
the engine are thrown into operation the

~ valve 15 is opened by turning the hand wheel

.60

17 1n such a direction as to unseat the valve.

By means of the said valve the supply of

the motive fluid to the receiver of the dis-

tributing chamber can be so controlled that |

being formed at their sides with enlarged
rims fitting on the adjacent vane and con-

ler loads. |

- only so much of the motive fluid is admitted

to the receiver or the distributing chamber

‘as is required in order to maintain the maxi-

a
-
'
+ o
1
- -
- e, -

65

mum efficiency of the engine under its load.

Claims:

i

1. In an elastic fluid turbine, the con_ibin'a- ' '1

tion with a casing, and a movable vaned
wheel, of partitions within said casing pro-
viding an admission chamber and a dis-

70

tributing chamber, and a distributing ring

located adjacent to said vaned wheel .and
formed with spiral channels communicating
with said distributing - chamber and dis-
charging toward the vaned wheel. =
- 2. In an elastic fluid turbine, the combina-

75

tion with movable vaned wheels, of a sta-

tlonary ring disposed between said wheels,
and vanes on said stationary ring, said vanes

verging .with their inner faces toward the
discharge side of the vanes. . '
3. In a machine of the ¢haracter described,

a casing, means to form admission and dis-
-tributing chambers therein, rotatable vaned
wheels disposed within said casing, and dis-

tributing rings one for each of said dis-

tributing chambers located adjacent to said

vaned wheels and formed with spiral ports
communicating with said distributing cham-

| bers and discharging toward the vaned

wheels respectively. o

~ 4. In an elastic fluid turbine, the combina-
tion with a casing, and a movable vaned
wheel, of partitions within said casing pro-
viding
tributing chamber, and a distributing ring

located adjacent to said vaned wheel and

80

39
90

95

an admission chamber. and a dis-

100

formed with spiral channels communicating

with sald distributing :
charging toward.the vaned wheel, said ad-

‘mission and distributing chambers communi-

cating with each other through apertures the
cross-sections area of which is sufficient to

chamber and dis-

105

supply -the motive fluid required for the ‘

minimum load of the turbine, and means to.

‘establish further communication sufficient to.

supply the motive

-

fluid required under heav-

5 In an el'astié' fluid turbine, the combina-

110

tion with a casing comprising two inde-

pendent chambers,and movable vaned wheels

located one in each of said chambers _and
mounted on the same shaft, of partitions

‘within each of said chambers providing ad-

mission chambers and distributing chambers,
and distributing rings one for each of said
chambers located adjacent to said vaned
wheels .and formed with spiral ports com-

municating with said distributing chambers

and discharging toward the vaned wheels re-
spectively, the said channels and the vanes
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4

on said vaned wheels being airanged in op-

~ position to each other in both chambers.

6. In a machine of the character described,
a casing, means to divide the same into ad-

mission and distributing chambers, a dis-

tributing ring disposed within said 'distrib-
uting chamber and provided with channels,
and a vaned rotatabie wheel disposed W1thm
said casing near said distributing ring.

7. Inamachine of the character described,

- distributing ring disposed within said cas-

| ing,

F

a casing having an admission chamber, a |

b9, 541

and pmmded with channels, and a ro-
tatable vaned wheel dlsposed within said
casing near said ring.

In testimony whereof we hereunto affix
our signatures in the presence of two wit-

nesses.
RUDOLF KOSTANJ EVIC.
JOSEF MATZENIK
FELIX GFSSI
- Witnesses:
- V. Bures,
G H. MECOZZI

15




	Drawings
	Front Page
	Specification
	Claims

