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Sometimes it is desired that the impellers of

centrifugal - compressors .“should - have skewed
blades. This, however, meets with. certain. difi-
culties, especially with impellers” having high
peripheral velocities where for reason of safety
cast ‘wheels cannot be used, becatse the usual
method .of fixing the blades by ‘means-of rivets
milled out of the blades can no longer be em-
ployed in this case. ‘ :

It has already been attempted to avoid skewing
the blades. by arranging: an ‘additional impeller
‘with axial blading in front of the main impeller
or by inserting such an additional wheel ‘with
partial axial blading which becomes radial to-
wards- the outlet into the inlet opening of the
main impeller. Both methods have, however,
the disadvantage that the blades of the ‘addi-
tional impeller obstruct the inlet opening of the
-main impeller too much, - :

The present invention concerns an impeller for
& centrifugal compressor whose blading is skewed.
at the inlet, but afterwards is axially cylindrical,

The novel feature of the invention ‘is ‘that the

impeller ‘consists of g main impeller comprising
8 hub disc and a cover disc and -an- additional
impeller with skewed blades which is located in-
side the main impeller and has a diameter larger
than that of the inlet opening of the main im-

peller.  One method of making this:combined im-"

peller is'to locate and fix the additional ‘impeller
inside the main impeller before this. latter. is
finally assembled so that the additional impeller
is accurately centred,  whereupon :the “hub disc
and cover disc of the main impeller are connected
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‘of the inlet passage!

"disc 1:and cover disc

before the blades are riveted; this impeller § may
for instance be of the cast type with g centrally<:-
apertured forward shroud seating against .the
inside of the cover plate { whilst the rear shroud

1 is in contact with the hub dise:2, the impeller

“being centred on this latter disc. The "hub: dise

2 has the usual cylindrical hub 2’ for mounting
the impeller on a shaft, not shown, and the inner
bortion 1’ of the rear shroud 1 of the skew im-
peller § is curved towards the inlet and -has an
outer surface seating upon the hub 2%, “'The an-
j theicover:
disc' 1 and ‘the hub 2’ is the. axially extending '
inlet passage I, and the inner edges of the shrouds -
6, 1 are rounded off to form a smooth extension
The impeller § is preferably
centered on the hub 2’ of the main impeller be-
fore the cover plate 1 is brought into bosition, and
is keyed to the main impeller by pins or rivets 8.
Under certain conditions," it is sufficient. if the
additional impeller is clamped between the hub
2°in such a manner that
relative displacement. is impossible. : :
The blades of the wheel § are. mannfactured. -
with the desired skewed form and their outlet
edge either coincides exactly with the inlet edge

‘of the blades 3 or at least part of the former are

displaced. more or less with regard to these latter
blades. © The ‘main impeller can have the same
or.a different number of blades as the additional
impeller. In the latter case it is expedient to
give the main impeller more blades than the addi-
tional impeller. . The radial gap 9-between the

~impeller § and the blades 3 can be made as nar-

‘together by way of the blades of ‘the main ini- 35 row oras wide as desirable, ‘

peller and the inserted additional impeller. If ‘the -combined Impeller ' is. constructed, as
Constructional examples of- impellers embody- shown in Fig. 2, in such s manner that the outer

ing the invention. are shown in-the accompany- " ends of the blades § of ‘the additional ‘impeller .

ing drawing in which: I _ exactly coincide with the inlet edges of the. ex-
Fig.1is an axial section through the upper half 40 ternal blades 8 of the rivéted main impeller, then

- of an‘impeller; ang

Figs, 2. and 3 are fragmentary end elevations, .

. With parts in section as taken approximately on
line A—A of PFig. 1, of impellers having different
relations between the blades of the impeller sec-
tions, : B ‘ o

In the drawing, .the reference numeral | in-
dicates the: cover disc having a central opening, 2
the hub disc and 3 the blades which are con-
nected to the discs
These blades are. axial-cylindrical and generally
curved and they form the usual annular assembly
of impeller blading; - The additional or part im-
peller § which is built into the space radially in-
ward of the blade assembly of the main wheel

I and 2 by means of rivets 4,
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..sald impeller comprising

uninterrupted impeller ' channels- sre formed
which ‘are bounded at. the entrance by skewed
blades and at the outer part by axial-cylindrical
blades. This design is often preferred to the one
where ‘the additional impeller has fewer blades,
see Fig, 3, than the main impeller or where there ‘
is a gap between both kinds of blades, because g

very good conductance of the medium: which ‘is
+to be compressed is obtained.

Iclaim: : S ‘
1. An impeller for s centrifugal contpressor,
a hub disk, a cover disk,
a plurality of main impeller blades in an annular
assembly between said disks, said disks and blades

having “cooperating means - for securing sald
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_blades to said disks, and an additional impeller
located within said annular assembly of impeller
blades and secured between said disks, said addi-
tional impeller and hub disk- having cooperating
parts for centering said additional impeller with
respect to said blades.

2. A centrifugal compressor impeller having

skewed blading, said impeller comprising the com-
‘bination with a hub disk, a cover disk having &
" central opening, and axially cylindrical blades se-
- _cured between said disks to form a main impeller
having an axially arranged inlet passage; of an
additional impeller with skewed. blades located
inside of and secured to said main impeller, the
additional impeller having a diameter larger than
that of said inlet. S :

3. A centrifugal compressor impeller as recited
in claim 2, wherein the blades of the additional
impeller at least partly connect up with the blades
of the main impeller.
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4. A centrifugal compressor impelier as recited
in claim 2, wherein the main impeller and the
additional impeller have the same number of
blades. '

5. A centrifugal compressor impeller as recited
in claim 2, wherein-the main impeller has more
blades than thé additionalimpeller.

6. A centtifugal compressor impeller as recited
in claim 2, wherein there is a gap between the
main impeller ang the additional impeller.

7. A centrifugal compressor impeller as recited

.jn'claim 2, wherein the additional impeller is of
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the cast type. \

8. A centrifugal compressor impeller as recited
in claim 2, wherein the main impeller and the ad-
ditional impeller have the same number of blades,
and the outer edges of the blades of the addi-
tional impeller aline with the inlet edges of the

- ‘blades of the main impeller.
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