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This invention relates to turbine driven multi-stage
blowers or pumps comprising several bladed rotors.

The main constructional feature in a turbine driven
multi-stage blower according to the present invention
is to forni the blading of two or several rotors so as to
provide for at least one rotor rotation in one direction
and for the other rotor or rotors for rotation in the op-
posite direction; the respective shafts for the oppositely
rotating rotors are co-axially disposed and driven by sep-
arate turbine rotors which have mutually opposite ro-
tary direction.

A main object of the present invention is to realize
high gas pressures at relatively moderate circumferential
speeds of the blower rotors, notably with a high efficiency
coefficient. The gas turbine adapted to drive the co-
axial shafis of the centrifugal blower is thereby also ca-
pable to operate with a high efficiency coefficient at mod-
erate rotational speeds which is of a particular advantage
in gas turbines operated by hot gas.

Other objects relating to details of constructions will
become apparent from the following description in con-
junction with the accompanying drawings in which: -

Fig. 1 shows an axial section through an embodiment
of the invention in which the oppositely running blower
or pump consists of two oppositely running radial im-
peller wheels arranged one within the other and likewise
the turbine consists of two radial impeller wheels ar-
ranged one within the other.,

Fig. 2 is an axial section through an embodiment
wherein two oppositely running radial impeller blower
wheels are assumed and in which the turbine is provided
with two oppositely running axial rotor wheels each
with two stages, wherein there is reversal in the rotary
direction between the second and third impeller stage.

Fig. 3 shows an embodiment wherein the blower con-
sists of a first radial impeller wheel with which is asso-
ciated an axial impeller wheel in advance and an axial
impeller wheel beyond; this latter transferring the op-
erating medium to a second oppositely running radial im-
peller wheel. The turbine is constructed as an internal
admission radial turbine. It comprises an inner radial
impeller wheel on which two rotor vane rings are ar-
ranged one beyond the other, each of which cooperates
with a stationary guide vane ring in front thereof. Out-
wardly of the inner rotor wheel there is an outer oppo-
sitely running rotor wheel also provided with radial vanes.

Fig. 4 shows also in axial section a modification of
the construction shown in Fig. 3, of mounting the two
shafts rotating one within the other.

Fig. 5 shows transverse sections in different planes
through the arrangement according to Fig. 4.

Fig. 6 shows an embodiment wherein one part of the
blower is formed as a multi-stage axial blower and the
radial impeller wheel rotating oppositely thereto is pro-
vided with radial vanes. The turbines driving the two
types of blower in opposite directions are also provided

1o

15

20

25

30

35

40

45

50

55

60

65

70

2

2

‘with radial vanes; the admission to the turbine is effected

however from the outside, ) .

Fig. 7 shows an embodiment wherein the blower ro-
tor is similarly formed to Fig. 6. The drive is effected
however by two oppositely running axial turbine wheels
each having one stage. ’

Fig. 8 relates to a similar blower to Fig. 7 but an op--
positely running axial-radial turbine is used. ' The sup-
port of the oppositely running shafts is however differ-
ent, and '

Fig. 9 shows a similar blower and a similar turbine

to Fig. 7, but the supporting of the inner shaft is ef-

fected outwardly at both ends and the support of the
outer shaft is also effected by two bearings at the center
of the machine.

In Fig. 1 the blower rotor is indicated at 1 and the
radial vanes thefeof are marked 2, this rotor being
mounted on the inner shaft 3. 4 is the second rotor
wheel of the blower having radial vanes 5. This rotor
surrounds the radial vanes 2. This wheel 4 is keyed to
the outer shaft 6 and is secured thereto by means of the
nut 7 and the key 8. Both blower rotors are surrounded
by the two-part Housing 9 which comprises an outflow
connection il. The air flow passes in the direction of
the arrows through the blower. 31 is an inner turbine
wheel having radial vanes 32 and this wheel is secured
to the inner shaft 3 by means of the nut 33 and the key
34. A second turbine wheel 35 with radial vanes 36 is
also provided and the vanes 36 thereof cutwardly enclose
the vanes 32. Pressure medium flows in axially through
the inlet connector 39, After flowing out of the radial
vanes 36 the pressure medium reaches the outlet housing
37 which is closed laterally by the two-part-cover ‘38.
A guide vane system 46 may also be provided in the con-
nector, 39.

The arrangement can however also be constructed
without such a guide vane system. The turbine disc 35
can be formed integrally with the outer shaft 6. Both
parts 35 and 6 can however also, as will be seen later,
consist of two separable parts. :

Three bearings-66, 61 and 62 are provided for sup-
porting the inner shaft 3, the bearing points 66 and 61
being located within the outer shaft 6 and the bearing 62
which serves also as a thrust bearing is located &t the
free end of the inner shaft 3. At this point a sleeve 63
is screwed to the inner shaft 3 which serves simultaneous-
ly for securing the wheel disc 1. The blower wheel 1
is also screwed on to this sleeve. The two-part beariing
sleeve 64 is fitted in a two-part bearing carrier 65 and
66 which is secured to the support 67 fixed to the blower
housing 9.

The outer shaft 6 is secured in a two-part bearing
casing 81, 82 by means of a one- or two-part bearing
bush 80. -Oil throw rings 83, 84 are provided on both
sides of the bearing bush 88. These rings may also
serve for absorbing the axial play of the wheels which
are secured to. the outer shaft. The lower bearing sup-
port 81 -can, as stated, be formed integrally ‘with" the
blower hotsing 9. ' ’

The introduction of lubricating oil to the inner shaft
is effected through the: pipeway 9@ and the shaft 3 to
the bearing points 60 and 61, .The feed of oil to the
bearing bush 80 around the outer shaft 6 is: effected
through the pipe-way 91, and outfiow of Gil from the
bearings 60, 61 and $0 is effected via-the throw rings
83, 84 into the bearing support 81, 82 and thence out-
wardly through the pipe 92.  The outer bearings 62, 64-
are lubricated from outside through the pipe 23 and
the lubricating oil flows outwardly through the bearing
body 65 -and pipeway 94 to the outside. The lubricating
oil from the béarings 60 and 61 flows through the bores
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95 in the outer shaft 6 to the bearing 80 and thence into
the bearing support 81.

Suitable labyrinth packings are provided at the various
sealing points 100 and 101 between the inner and outer
shafts, one of which, subject to the pressure section of
the blower, receives seal-off air for example through the
hollow spaces 162 and the bores 163 in the outer shaft 6.
Labyrinth packings 184, 105 are also provided between
the blower housing 9 or 38 and the outer shaft 6.
_In Fig. 2 the first blower wheel is marked 1a and
the radial vanes 2a. 3a is the inner shaft to which this
wheel is keyed. 4a is a second blower wheel which
embodies a radial set of vanes 5a. 9a is a two-part
blower housing surrounding the rotors, together with the
outlet connmector 11a. The air delivered by the first
radial blower which operates in the opposite directicn
to the second blower wheel 4a, passes through the reverser
passage 12a which can be provided with vanes 13a. The
blower wheel 4a is keyed to the outer shaft 6a by the
key 8a and secured thereon by the nut 7a.

The turbine consists of a first rotor wheel 3la on
which is fitted a two stage axial vane system 32a. This
rotor wheel is keyed to the outer shaft 6a by means of
a key 34a. 35a is a second rotor which operates in
the opposite direction to the rotor wheel 3la. Two
axial vane rings 36a are provided on this wheel. 37a
is an outlet housing for the turbine and 39a the inlet
housing together with its guide vane system 40a. A
guide vane ring 41a, 42a is arranged between each of
the rotor vane systems 32a and 36a. The turbine rotor
wheel 35a is keyed on the inner shaft 3¢ by means of
the key 43a. The bearings 60a and 6la support the
inner shaft 3a in‘the cuter shaft 6a. Further this shaft
is held both in the radial and axial direction by means
of bearing bushes 62¢, 64a in two-part bearing housings
65a, 66a. The bearing housing 65a is screwed to the
two-part turbine housing 37a, 392. A ome- or two-part
bearing bush for the outer shaft 6a is provided at 80a.
This bearing bush is mounted in the two part support
81z, 82a. Two oil throw rings 83a, 83'a are located
on the turbine side of the bearing bush 80a, the latter
ring serving for the inner bearing 60a and. on the blower
side there is provided a similar throw ring 84a for the
bearing 61a, which allows the oil to flow outwardly to
the bearing support 8la from which it is evacuated
through the pipeway 92a.

The feed of oil to all the bearings 604, 61a and 80a
is effected through the pipeway 91a from which both
the bush 80a as also the bearings 60a and 61a are lubri-
cated. The outflow of the oil is effected however through
the pipeways 95a, 95'a and 95”a Tumning towards the
oil throw rings 83a, 83’a or 84a. 93a is the oil inlet for
the outer bearing 62a, 64a and 94a is its outflow. The
bearing bush 65a is advantageously also provided with
a cooling space 96a since it is screwed to the hot turbine
housing 374. Labyrinth packings 100e and 101a are
provided which effect the sealing between the two oppo-
sitely running shafts. Seal-off air, for example from the
blower. is advantageously introduced into these packings
through the passage 102z and the bores 103a in the
shaft 62. The blower housing is sealed towards the
outside by reason of the labyrinth packing 104a and the
turbine housing is sealed by the labyrinth packings 1054
and 105'a. '

In the construction according to Fig. 3 there is again
provided a rotor wheel 1b on the inner shaft 3b similarly
to Fig. 2 together with a set of radial vanes 2b. An
axial rotor wheel 2’5 is however located in advance of
this radial vane system. Also, as according to Fig. 2, a
second vane wheel 4b is provided which carries a radial
set of vanes 5h which is keyed to the outer shaft 65
by means of the key 8b and secured by the nut 7b.
Between these two radial wheels 15 and 4b there is how-
ever also provided an axial vane wheel 14b which - is
rigidly connected to the impeller wheel 15. This axial
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impeller wheel runs however in the opposite direction
to the impeller wheel 4b. The air delivered by the blower
wheel 15 in its path to the axial impeller wheel 145,
reaches a cooling space 156 which is provided with a
cooling pipe system 15’b. ‘Thus cooling of the delivered
air is obtained before. it reaches the axial wheel 145.

The two-part blower housing surrounding the rotor
wheels are shown at 95 and 108b. The radial turbine is
of the outward flow type and comprises an inner rotor
wheel 31b which is provided with two radial vane rings
32’b and 225. Further two guide vane rings 45b and
46b for this rotar are secured to the turbine housing 37b.
The rotor wheel 35b is secured to the outer shaft 6b
and is provided with a radial vane system 36b. The
turbine housing 37b is closed by a two-part housing
cover 33b. The inner turbine wheel 31b is screwed to
the inner shaft 3b and held thereto. The outer turbine
wheel 35b is however secured to the outer shaft 6b by
means of the screws 50b. The mounting of the inner
and outer shafts is effected in this case similarly to the
arrangement shown in Fig. 1 but all three blower wheels
2’h, 1b and 14b are fitted in the same manner to the
inner shaft 3b as is effected in the case of the radial
wheel 1 of Fig. 1. Also the outer bearing 625 to 675 is
constructed in the same way as in Fig. 1, as also is the
oil feed and evacuation. The same applies for the
labyrinth packings and the introduction of seal-off air.
In Figure 3, however, these elements have the same ref-
erence number followed by a b. 12b indicates a reverser
passage provided with vanes 13b.

Fig. 4 shows a modification in relation to the con-
struction of the bearings and in this case freely rotating
rings 69’c and 61’c.-and 80c are interposed about the
inner bearing points 68c and 6Ic and likewise within
the large bearing 80c, 84c on the outer shaft 6c. By
means of the interposition of freely rotatable relatively
thin and preferably hardened rings, there is obtained
a small peripheral speed at the bearing surfaces and
thereby also. a small frictional loss. If for example the
friction forces are approximately the same at the inside
and outside of these free sleeves the latter remain approxi-
mately stationary in operation. The relative speed at
the bearing surfaces is however only half as great as
when both shafts run in opposite directions one against
the other. Further only about half as much frictional
energy is lost at the two friction. surfaces produced.
These. free rings must however be so constructed that
the. lubricating oil can reach all the frictional surfaces.
They must also be so constructed or assembled that
they are held against axial displacement which is effected
in the simplest manner as shown in Fig. 4 by the fact
that an inwardly directed bearing 60c or an outwardly
projecting’ flange or projection bearing 6lc is provided.

The free bearing bush 80’c will reach approximately
half the peripheral speed that the shaft 6¢ has in its
bearing 80c. The bush 80’c is held by its two projections
in the bearing 86c. The elements 1c, 2¢, 2'c, 3c, 4c,
5¢, 8¢, 14c, 31c, 32’c, 32¢, and 35¢ correspond with
the similarly numbered elements in Figure 3 having the
suffix b.

Fig: 5 shows two sections through a machine assembly
according to Figs. 3.or 4. The upper half is a section
on the line I—I of Fig. 4 and the lower half is a section
on the line II—JI of Fig. 3. In the upper half there will
be seen the inner shaft 3¢ with the oil inlet $1c. Around
this is disposed the ring 69’c which moves freely in the
outer shaft 6c and about the inner shaft 3c. Outside
the outer shaft 6c is a free ring 80’c and arcund the
latter is the two-part stationary bearing bush 80c. 82¢
is the bearing cover which is secured to the lower bearing
support 81c by the screws 85c.

In the lower half section will be seen internally a
section through the guide vane system 45b, then through
the. rotor”blade system 32’5. Then a section through
the guide vane system 46b, then a section through the
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rotor vane system 326 and then follows the outermost
section, that is through the rotor vane system 36b running
in the opposite direction to 32b. 47 is the outlet con-
nection from the turbine. 48p represents feet on which
the turbine housing 375 rests. The rotor vane system 36b
" has a greater entrance angle than the rotor vane system
32b as shown in Fig. 5.

Fig. 6 shows a construction wherein a three-stage axial
blower with the rotor wheels 1d, 1’d and 1”d is keyed
to the ifiner shaft 3d, and which embodies axial vane
systemis 2d, 2'd and 2”d. In front of the axial Vane
elements 2d, 2'd, 2”d a guide vane device 16d, 16’d
and 16”'d is provided in each case in the two-part blower
housing 9d. Further a rotor wheel 44 is keyed to the
outer shaft 64 by means of the key 84 and carries a
radial vane system 5d. The pressure medium flows from
this vane system into the housing 94 and fowards the
outlét connector 11d. The turbine is constructed as a
radial inward flow turbine. The pressure medium flows
from the inlet connector 394 through the guide - vane
system 404 to the radial vane system 32d of the outer
rotor 31d, thence to the oppositely running radial vane
system 364 of the inner rotor wheel 354 and thence
through to a guide vane system 36’d which is fixed to
the turbine housing 374 and thereafter to a rotor wheel
vane system 32’d which is arranged on the inner rotor
wheel 35d. The inner rotor wheel 354 is keyed to the
inner shaft 3d by means of a key 34d. The outer .rotor
wheel 31d is moreover fixed to the outer shaft 64 by
means of screws 584, The outflow of the gases is
effected through the connector 474. In the example
shown the inner shaft 34 is extended on the outflow
side of the turbine and passes through the outer radial-
axial bearirnig 65d, 664. This bearing rests on supports
674 which is connected with the base plate 484 of the
machine. The end of the shaft 34 carries a coupling
68d -by means of which power can be delivered for
example to an electric generator or to other -machines
or can be used for additional driving of the assembly,
for example for starting or additional operation of the
group. The other bearings for the inner shaft 34 as
well as for the outer shaft 64 and also the incans for
the introduction and withdrawal of the lubricating -oil
or the introduction of seal-off air can also be disposed
in like manner to that already described for the embodi-
ments according to Figs. 1 to 4.

In Fig. 7 a similar construction is shown in regard
to the blower as in Fig. 6 but the incoming axial blower
embodies only two rotor vane elements 2e and 2% and
two guide vane elements i6e and 16%¢ located in front
thereof respectively. The two rotor vane systems 2e
and 2’e are arranged on a rotor hub 1e which in turn
is keyed to the inner shaft 3e. The guide vanes 16e
and 16’e are mounted in the two-part blower housing 9e.
4e is a rotor wheel with a radial vane system Se. which
is secured to the outer shaft 6e, by means of the key 8e
and the nut 7e. The blower housing 9¢ has a cover
10e in which 1le represents the outlet connections for
the blower. .

Axial turbines: are provided for. the turbine system,
the pressure medium reaches the inlet housing 39¢ -and
passes through the guide vanes 48e¢ into the turbine rotor
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31e. This rotor is keyed to the outer shaft 6e by means
of the key 34e. The driving medium passes from the
rotor wheel 32e¢ to the rotor vane . system ‘36e. - The
Iatter is arranged on. the rotor disc 35e ‘which is. con-
nected to the inner shaft 3e. by means of the key 43e
and secured -thereon by the nut 49¢. The whéel 35¢
runs oppositely to the wheel 31e. 37e is the outlet
housing for the turbine and 47e¢ the Gutlet connections
thereof. . At the .turbine side the shaft 3e has, as in
Fig. 6, an extension which is however supported ina
ball bearing 62e¢ which may also be arranged to’ absorb
thrust foices and which is carriéd in a bearing stipport
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65¢. . The shaft 3e carries at.its end a coupling 68¢ by

‘which 2 machine can be driven or by which the assembly

may receive additional energy from.the outside. At the
right hand end of the shaft 3¢ a coupling 68’ is also
provided.  48e is the base plate of the machine on which
the: bearing support 65¢ and the turbine as well as the
blower housings are arranged. The arrangement of the
other bearings 60e, 61¢, 80¢ is similarly constructed as
in the other constructional examples described and the
same applies to the introduction and withdrawal of the
lubricating ‘medium to these bearings. By these means
the introduction of the lubricating medium is effected
mainly .only through the center bearing 80e which sur-
rounds the outer shaft 6 and also to the inner bearings
60¢ and 6le.  Also the introduction of seal-off air to
the labyrinth packings along the inner shaft 3e is arranged
as already-described. The same applies to the labyrinth
packings between the two shafts and between the outer
shaft 6¢ and the blower and the turbine housing. Also
a labyrinth packing 105¢ is also provided on the exhaust
side of the turbine which likewise receives pressure air
from the blower housing 9 for -example, through the
pipe 106e. .

In Fig. 8 a blower is shown which is formed in the
initial section as an axial blower and for the second sec-
tion ‘as a radial blower. The delivered medium flows
through a guide wheel 16f to & first axial wheel 28f
which is releasably fitted to a drum 21f by means of an
external thread, which drum is screwed at its axial énds to .
the cover disc 22f of the radial wheel 4f with the radial
vane system 5f. The vanes are fitted to the outer ring
section provided with a thréad. Also the axial wheel
20f can likewise be fitted with a strengthéning ring 24f
at the inner diameter; in which the vanes 20f can be in-
serted. The next wheel in the direction of flow is again
an axial wheel 2f which is keyed by its hub on the inner
shaft 3f.  Thereafter follows a rotor impeller wheel 2¢'f
‘which is secured on the outside in the ring 21 and com-
prises internally a strengthening ring 24'f. Further a sec- -
ond wheel 2'f is provided in the flow direction and is
mounted on the inner shaft 3f; the radial rotor wheel 4f
is arranged on the outer shaft 6f which is produced at
least partially integrally with the wheel 4f. - The turbine
is arrdnged 4s a single-stage oppositely running radial-
axial turbine. 31f is the first rotor wheel having a rotor
blade system 32f. This receivés pressuré medium. from
the inlet housing 39f through the guide vane system 431,
The hub of the rotor wheel 31f is screwed to the outer
shaft 6f by means of an extension provided with a thread
so that the impeller wheel 4f, its cover ring 22f and the
extension ring 21f screwed thereto rotate together with
the axial vane systems 28f and 20'f secured thereto.
35f is the second turbine wheel with its axial-radial vane
system 36f.. This wheel is keyed to the inner shaft 3f
by means of a key 43f and secured by means of a nut
497, .

After the outflow of the gases from the vane system
36, these flow into the outlet housing 37f of the tur-
bine and thence to the outlet connsction 47f. - The sup-
porting -of the inner shaft 3f is effected on the one hand
by the two-part bearing 65f, 66f which, similarly to the
same bearing according to Fig. 1, is-arranged as a thrust
bearing for retaining the shaft 3f in the axial direction.
The support for this bearing is shown at 67f and is con-
nectéd with the ‘blower housing 9f. The outlet connec-
tion for the blower is raarked 11f. Further the inner
shaft 3f is held at the other end also at the outside by
a bearing 65°'f, 66’f. The outer shaft 6f is held only
on the inmer shaft 3f by two bearings 60f, 61f. These
two bearings are constructed as shown in Fig. 4 that is

“free bearing bushes 60’/ and 61'f, hardened inside and

75

outside are arranged around the inner: shaft 3f and can -
rotate freely both around the inner shaft and also within
the outer shaft 6f. = S

In the case of Fig. 8 a'sleeve 60”’f or 61"'f is fixed to
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the shaft 3f in each case between the shaft 3f and these
free rings. For this purpose pressed-on sleeve with
hardened outer surfaces are for example used. A dis-
tance sleeve is also provided on the shaft 3f between the
sleeves 60”'F and 61’'f and also between the sleeve 61”'f
and the axial wheel 2'f. In the case of Fig. 4 it is how-
ever assumed that the free sleeves 60’c and 61c¢ are pro-
vided with bearing metal and the shafts 3¢ and 6c em-
body hard outer surfaces at the bearing points. In all
cases the hardness or running properties of the bearing
must be chosen relatively to ensure satisfactory opera-
tion. The feed of oil to the bearings 60f and 61f is
effected in the same manner as shown in Fig. 1 that is
through the inner shaft 37, The bearings 657, 66f or 65,
66'f are lubricated from the outside as is also shown in
Fig. 1. The evacuation of the lubricating oil is effect-
ed from the center of the machine through bores 95f
in the shaft 6f and through the hub of the turbine wheel
317 to an oil collecting ousing 96f, arranged in the center
of the machine and outwardly through the pipeway 92f.
Labyrinth packings are provided as already shown dia-
grammatically between the inner and outer shafts also
between the blower wheels and housings as well as be-
tween turbine wheels and housings.
seal-off air to the labyrinth 100f in front of the bearing
60f is effected through a pipeway 106f from the :blower
housing 9f and through a bore 107f through. the -inner
shaft 3f.

In Fig. 9 a construction is shown wherein the blower
as well as the turbine are all of similar construction to
that shown in Fig. 7. However, the bearing for the
inner shaft 3g as well as for the outer shaft 6g is arranged
quite differently. - The inner shaft 3g is supported-at both
ends outside the machine by the bearings 65g, 66g and
65’g and 66’g respectively. However, the: outer shaft 6g
on which the overhung blower vane wheel 4g, Sg-and the
axial also overhung turbine wheel 31g with its vane sys-
tem 32g are fastened, is located outwardly by two adja-~
cently arranged bearings 81’g and 81"’g means of the
bearing bushes 80’g and 80"’g. There is thus no con-
tact through bearings as in the other constructional em-
bodiments between the oppositely running shafts 3g and
6g. Between these shafts only labyrinth packings 100g,
101g are arranged at the ends of the shaft 6g for at least
partially hindering the flow of air from the blower. to the
space between the two turbine wheels. Seal-off air can
also be introduced to this labyrinth for example through
the space 102g from the blower through bores 103g in
the outer shaft. The other elements shown correspond
with elements previously described with reference par-
ticularly to Figs. 7 and 8. In the following claims it is
understood that when a blower rotor is referred to this
term also comprises a pump rotor.

It is thought that the invention and its advantages
will be understood from the foregoing description and
it is apparent that various changes may be made in the
form, construction and arrangement of the parts without
departing from the spirit and scope of the invention or
sacrificing its material advantages, the forms hereinbe-
fore described and illustrated in the drawings being mere-
1y preferred embodiments thereof.

I claim:

1. A multi-stage counter rotating gas turbine driven
vane wheel compressor or pump, comprising a high and
low pressure vane wheel of at least one stage each counter-
rotating high ‘and low pressure axially through flow tur-
bine rotors of one stage each, a stator housing for the
turbine comprising guide ducts to guide the actuating gas
from a source outside to the high and low pressure . tur-
bine totors and to guide the discharge of the gas to the
outside, a stator housing for the compressor comprising
a guide device to transform the velocity of the pressure
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fluid at least partly into pressure and to guide it to the

outside, both said housings being mounted on a common
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floor base, coaxial inner and outer shafts extending cen-
trally and longitudinally with respect to -said housings,
each of said-shafts being secured at one end thereof to
one of said compressor vane wheels and each of said
turbine rotors being secured to the other ends of said
shafts, said shafts being driven by said turbine rotors in
mutually opposite direction, blading on each vane wheel
constituting a blading assembly of at least two stages
receiving the pressure medium in axial direction by rota-
tion of said low pressure vane wheel having blading con-
structed for rotation in one direction and feeding it di-
rectly and centrally over substantially equally dimen-
sioned through flow areas into said high pressure com-
pressor vane wheel and being discharged from the latter
in radial direction and supplied to said guide device of
the compressor housing, said high pressure turbine rotor
being bladed to rotate at greater rotational speed and
power consumption than said low pressure turbine rotor
and rotating one of said two compressor vane wheels at
greater rotational speed than the other of said two vane
wheels, whereby optimum efficiency of the compressor at
under-rated quantity and pressure of the available actuat-
ing medium for said turbine is attained.

2. A multi-stage counter rotating gas turbine driven
vane wheel compressor or pump, comprising a high and
low pressure vane wheel of at least one stage each counter-
rotating high and low pressure axiaily through flow tur-
bine rotors of one stage each, a stator housing for the
turbine comprising guide ducts to guide the actuating gas
from a source outside to the high and low pressure tur-
bine rotors and to guide the discharge of the gas to the
outside, a stator housing for the compressor comprising
a guide device to transform the velocity of the pressure
fluid at least partly into pressure and to guide it to the
outside, both said housings being mounted on a common
floor base, coaxial inner and outer shafts extending cen-
trally and longitudinally with respect to said housings,
each of said shafts secured on one end thereof to one of
said compressor vane wheels and each of said turbine
rotors secured to the other ends of said shafts, said shafts
being driven by said turbine rotors in mutual opposite
direction, the high pressure turbine rotor and the high
pressure compressor vane wheel being connected to the
outer shaft of said two coaxial shafts, the low pressure
turbine rotor and the low pressure compressor vane wheel
being connected to the inner shaft, blading on each vane
wheel comstituting a’ blading assembly of at least two
stages receiving the pressure  medium in axial direction
by rotation of said low pressure vane wheel having blading
constructed for rotation in one direction and feeding it
directly and centrally into said high pressure compressor
vane wheel and being discharged from the latter in radial
direction and supplied to said guide device of the com-
pressor housing, said high and low pressure turbine rotor
being bladed for rotation in mutually opposite directions,
said high pressure turbine rotor being bladed to rotate at
greatér rotational speed and power consumption than said
low pressure turbine rotor and rotating one of said two
compressor vane wheels at greater rotational speed than
the other of said two vane wheels, whereby optimum
efficiency of the compressor at under-rated quantity and
pressure of the available actuating medium for said turbine
is attained. )

3. A mmilti-stage counter rotating gas turbine driven
vane wheel compressor or pump, comprising a high and
low pressure vane wheel of at least one stage each counter-
rotating high and low pressure axially through flow tur-
bine rotors of one stage each, a stator housing for the
turbine comprising guide ducts to guide the actuating gas
from a source outside to the high.and low pressure tur-
bine rotors and to guide the discharge of the gas to the
outside, a stator housing for the compressor comprising
a guide device to transform the velocity of the pressure
fluid at least partly into pressure and to guide it to the
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outside, both said housings being mounted on a common
floor base, coaxial inner and outer shafts extending cen-
trally and longitudinally with respect to said housings,
each of said shafts being secured on one end thereof to
one of said compressor vane wheels and each of said tur-
bine rotors being secured to the other ends of said shafts,
said shafts being driven by said turbine rotors in mutually
opposite direction, the high pressure turbine rotor and the
high pressure compressor vane wheel being connected to
the outer shaft of said two coaxial shafts, the low pressure
turbine rotor and the low pressure compressor vane wheel
being connected to the inner shaft, a bearing arrange-
ment for said inner and outer shafts, both ends of the
inner shaft projecting beyond said housings and being sup-
ported by slide bearings mounted on a pedestal fastened to
said common base, the outer shaft of said coaxial shafts
being supported by means of counter rotating slide bear-
ings upon said inner shaft, said counter rotating  slide
bearings neighboring on one side the high pressure turbine
rotor and on the other side the high pressure COmpressor
vane wheel blading, to reduce the length of said coaxial
shafts and the overall length from one outer end to the
other outer end of said housings, and to provide for
smooth running of said shaft.

4. A turbine driven multi-stage COmPpressor or pump
according to claim 3, wherein idler, freely movable bear-
ing bushes are interposed at the counter rotating bearing
points between the two oppositely running shafts in order
to reduce the bearing speed.

5. A multi-stage counter rotating gas turbine driven
vane wheel compressor or pump, comprising a high and
low pressure vane wheel of at least one stage each
counter-rotating high and low pressure axially through
flow turbine rotors of one stage each, a stator housing
for the turbine comprising guide ducts to guide the
actuating gas from a source outside to the high and low
pressure turbine rotors and to guide the discharge of
the gas to the outside, a stator housing for the com-
pressor comprising a guide device to transform the
velocity of the pressure fluid at least partly into pressure
and to guide it to the outside, both said housings being
mounted on a common floor base, coaxial inner and
outer shafts extending centrally and longitudinally - with
respect to said housings, each of said shafts being se-
cured at one end thereof to one said COmMPpressor vane
wheels and each of said turbine rotors being secured to
the other ends of said shafts, said shafts being driven
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by said turbine rotors in mutually opposite directions,
blading on each compressor vane wheel constituting a
blading assembly of at least two stages receiving the
pressure medium jn axial direction by rotation of said
low pressure vane wheel, said blading assembly including
centrifugal blading: for the high pressure compressor
vane wheel and being operatively connected to the outer
shaft, an outer cover plate for said centrifugal blading,
said cover plate being integrally formed with a drumlike
extension, inner threading for said drum, an axially
through flown blade-ring having outer threading, said
blade-ring being screwed into said outer cover plate, a
second outer drum like extension integral with said blade-
ring having an inner threading, and a second axially
through flown blade-ring having outer threading and
being screwed into said second extension, said first men-
tioned blade-ring being spaced from said centrifugal blad-
ing, and said second blade-ring being spaced from said
first blade-ring between said centrifugal blading and said
first blade-ring and between said first mentioned and
said second blade-ring, counter rotating. blade wheels
mounted on said inner shaft, said high and low pressure
turbine rotors being bladed for rotation in mutually
opposite directions, said high pressure turbine rotor being
bladed to rotate at greater rotational speed and power
consumption than said low pressure turbine rotor and
rotating one of said two compressor vane wheels at greater
rotational speed than the other of said two vane wheels,
whereby optimum efficiency of the compressor at under-
rated quantity and pressure of the available actuating
medium for said turbine is attained.

6. A turbine driven multi-stage compressor or pump
according to claim 5, wherein the axial flow vane wheel
blading ring fitted to the drum extends by its blading
towards the hub of the counter rotating axially traversed
compressor or pump vane wheel and the free ends of
said blading are connected to an annular ring surrounding
said hub.
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